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Abstract

Background: sarcopenia and frailty are associated with increased risk of falls and fractures. This study evaluated the feasibility
of assessing sarcopenia and frailty among older people attending fracture clinics.

Methods: patients aged 65+ years with an arm fracture attending fracture clinics in one UK city were recruited. Sarcopenia was
assessed using gait speed, grip strength, skeletal muscle mass index SMI, SARC-F questionnaire and the European Working
Group on Sarcopenia in Older People (EWGSOP) I and II criteria. Frailty was assessed using Fried Frailty Phenotype (FFP),
FRAIL scale, PRISMA-7, electronic Frailty Index (e-FI), Clinical Frailty Score (CFS) and Study of Osteoporotic Fracture. The
sensitivity and specificity of each tool was calculated against the EWGSOP 1I criteria (sarcopenia) and FFP (frailty). Patients
identified to have either condition were referred for Comprehensive Geriatric Assessment (CGA). Interviews with 13 patients
and nine staff explored the acceptability of this process.

Results: hundred patients (Mean age 75 years) were recruited. Most sarcopenia and frailty assessments were quick with
complete data collection and were acceptable to patients and staff. Sarcopenia was identified among 4-39% participants
depending on the tool and frailty among 9-25%. Both conditions were more common among men than women with all
tools. The SARC-F and PRISMA-7 had the best sensitivity (100 and 93%, respectively) and specificity (96 and 87%). CGA
among 80% of referred participants led to three interventions per participant (e.g. medication changes and investigations).
Conclusion: SARC-F and PRISMA-7 are recommended for use in fracture clinics to screen for sarcopenia and frailty.
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Key Points

* It is feasible to assess for sarcopenia and frailty among older people with upper limb fractures.
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* Prevalence of sarcopenia and frailty are higher among male patients who have upper limb fractures compared with female

patients.

* Self-completed questionnaires such as SARC-F and PRISMA-7 are quick, sensitive and specific tools suitable for routine use.

Introduction

Falls affect between 30 and 40% of older people aged
>65 years each year, are costly and associated with increased
mortality [1]. The most common fall-related injuries are
fragility fractures [2], and 25% suffer a subsequent fracture,
often of the hip, within 10 years [3]. Sarcopenia and frailty
are recognised as risk factors for falls and fracture [4, 5]
yet not routinely identified among those presenting with
fragility fractures in fracture clinics. Although there is
certainly overlap between frailty and sarcopenia, studies have
determined that these are two separate clinical entities, both
which can lead to poor functional outcomes [6]. For this
reason, it is important to look for both frailty and sarcopenia
when assessing an older adult.

A number of tools are available to identify sarcopenia
and frailty, and selection should reflect patient factors, access
to technical resources and the purpose of assessment [7].
The most widely accepted definition of sarcopenia is that
proposed in 2010 by the European Working Group on Sar-
copenia in Older People (EWGSOP) and updated in 2019
[8, 9] based on muscle strength, function and muscle mass
assessments. The 5-item self-reported questionnaire (SARC-
F) has been recommended as a screening tool for risk of
sarcopenia suitable for use in community healthcare settings
[10].

There is no consensus on the best measure of frailty
with many tools currently available [11], but two major
definitions with proposed assessment tools have emerged
over the past decade: the fried frailty phenotype (FFP) and
the Frailty Index (FI; [12]). According to the FFP, frailty
is operationalised as a syndrome meeting three or more of
five phenotypic criteria: weakness, slowness, low level of
physical activity, exhaustion and unintentional weight loss
[13]. The FI is derived from a count of the number of
deficits present from a list of diseases, physical and cognitive
impairments, psychosocial risk factors and common geriatric
syndromes [14]. The FI is considered useful clinically in
risk stratification and the electronic Frailty Index (e-FI) is
commonly used in general practice in the UK for these
purposes [15]. A number of other tools have been validated
including the FRAIL Scale (a self-reported tool based on
the phenotype) [16], the Canadian Clinical Frailty Scale
(CFS; increasingly used in UK hospitals; [17]) and the
brief PRISMA-7 questionnaire (recommended by the British
Geriatrics Society; [18]).

Despite the increasing evidence for the association
of fractures with sarcopenia and frailty, these conditions
are typically not identified or treated among patients
with fragility fractures in clinical practice. Comprehensive
Geriatric Assessment (CGA) to optimise an older person’s
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medical, functional and psychosocial function through
input by multidisciplinary health and social care teams is
accepted as a standard method to manage frailty and improve
health outcomes [19]. CGA has also become best practice
for management of patients with hip fracture as part of
geriatric/orthopaedic co-management models in hospital
[20]. We considered that this approach could also be useful
for those with sarcopenia with or without frailey who might
benefit from specific interventions targeting muscle health.
The aim of this study was to evaluate the feasibility of
assessing sarcopenia and frailty among people aged 65+
years attending fracture clinics with an upper limb fracture.

Methods

Setting and participants

The protocol for this study has been published [21]. Patients
attending general fracture clinics in one UK acute hospital
were eligible if they were aged >65 years with a single wrist
or upper arm fracture. Patients with pathological fractures,
multiple or lower limb fractures, an active cancer diag-
nosis, care home residents or those unable to provide an
informed consent such as people diagnosed with dementia
were excluded. Generic fracture clinics in the UK include
nurses, orthopaedic doctors and nurses who each sees around
20 adult patients of all ages with a wide range of bone
fractures, have access to X-Ray facilities and physiotherapists.

Based on the precision of estimating the lowest reported
incidence of frailty (7%) or sarcopenia (16%), i.e. 7% we
estimated that we may determine the true incidence to
within 7% with a sample size of 100 or within 8% for a
sample size of 80 patients, with 95% confidence. To allow
for a 20% drop-out rate we aimed to recruit 100 participants
to the study.

Ethical approval was given by the North East-Newcastle
and North Tyneside 1 NRES Committee (REC Number:
18/NE/0377). Informed written consent was obtained from
all participants.

Data collection
Baseline data collection

Demographic data including age, gender, usual residence,
marital status, type of fracture, number of falls in the pre-
vious year, number of comorbidities and medications were
collected from patients in person by a trained member of
the research team. Cognition was assessed using the 10-item
Abbreviated Mental Test Score (AMTS; [22]), and activities
of daily living (ADL) using the Barthel score [23].
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Sarcopenia was assessed using the SARC-F questionnaire,
gait speed (with a walking aid if normally used), maxi-
mum grip strength with the unfractured arm only, skeletal
muscle index (SMI) and the EWGSOP criteria I and II
(see Supplementary file 1 for full details and cut-off values,
available in Age and Ageing online). Frailty was assessed
using the FFP, FRAIL Scale, Study of Osteoporotic Fracture
Criteria for Frailty (SOF), CES, PRISMA-7 and the e-FI. To
minimise participant fatigue, physical assessments (e.g. gait
speed) were assessed before questionnaires, which were then
completed in varying order between participants to minimise
potential for bias.

Follow-up data collection

Falls and fractures
diary and were contacted by a researcher by telephone at 3
and 6 months after recruitment to collect self-reported infor-
mation on falls and fractures. Patients’ electronic primary
care and hospital records were also reviewed to abstract any
documented falls or fractures.

CGA outcomes  Patients identified as having sarcopenia
and/or frailty using at least two tools were referred by the
research team to existing local geriatric clinical services
for specialist review including CGA. The actions or/and
referrals resulting from CGA were captured through the 3
and 6 months participant telephone calls and from their
primary and secondary care electronic records.

Participants were asked to complete a fall

Acceptability of the assessments  The views and experience of

patients and staff of assessing sarcopenia and frailty in frac-
ture clinics and subsequent CGA assessments were obtained
using individual semi-structured interviews. Purposive sam-
pling was used to select: (i) male and female patients with
and without sarcopenia and/or frailty and (ii) practition-
ers working in fracture clinics (junior and senior nurses,
orthopaedic consultants), and local geriatric clinical ser-
vices who reviewed the study patients. All interviews were
recorded and transcribed verbatim.

Data analysis

Quantitative analysis

Data were double entered onto a SPSS database V27 and
summarised using appropriate descriptive statistics. The
prevalence of sarcopenia and frailty were calculated for
each tool. The feasibility and practicality of each tool were
examined according to the number of missing variables
(completion rate), the time required to complete them using
a digital timer and resources. The sensitivity and specificity
of sarcopenia assessments were assessed against the gold
standard EWGSOP II by creating binary variables which
allowed patients to be categorised into normal and low
groups and into sarcopenia or no sarcopenia for EWGSOP
I and no or probable, confirmed or severe sarcopenia for
EWGSOP II. For frailty, the sensitivity and specificity for
each assessment were assessed against the FPP as the gold

standard by combining pre-frail and robust categories of
the FFP, FRAIL scale and SOF to generate binary outcome
variables: robust/pre-frail and frail. A cut off of 0.25 or
more (moderate to severe frailty) was used to indicate frailty
for the e-FI as suggested by the authors of the Rockwood
Frailty Index and used in other comparison studies [24]. The
Clinical Frailty Scale scores 1-4 were defined as non-frail,
whereas 5 and above were considered as frail [25].

The feasibility of referring patients to local geriatric ser-
vices and using existing care pathways was determined by
reporting the number of patients identified to have frailty
and/or sarcopenia who were referred to those services and
then received CGA, and the number and type of follow-up

interventions.

Qualitative analysis

Interviews transcripts were analysed using inductive the-
matic analysis [26]. A descriptive coding scheme was
developed from transcripts based on participants’ percep-
tions and experiences. Coding proceeded in an iterative
way with detailed memos linking identified themes (see
Supplementary file 2, available in Age and Ageing online).
The perceptions and views of different participants were
compared using constant comparison. A software program
(NVivo 12) was used to facilitate data analysis.

Results

Hundred patients were recruited between March 2019 and
February 2020 with 80 (80%) followed-up for 6 months
(Figure 1). Participants’ mean age was 75 years, 80% were
female with a mean of six comorbidities but good cognitive
and ADL scores (Table 1). The median number of days
between sustaining the fracture and data collection was
42 days (IQR, 20-64). One quarter of patients regularly
walked with at least one aid. They had experienced a median
of two falls in the past year and two-thirds had experi-
enced previous fractures (including hip fracture among 5%).
14/80 (18%) patients followed up for 6 months had at least
one further fall and two patients sustained hip fractures
(both identified as having sarcopenia and frailty with all
tools).

Prevalence of sarcopenia and frailty

Sarcopenia was identified among 4-39% patients depend-
ing on the tool used and among 18% by at least two
tools (Table 2). The prevalence of frailty also varied by the
tool used and ranged from 9 to 25% and 20% were frail
using at least two tools. Males had a higher prevalence
of sarcopenia and frailty across all tools and were slightly
older (mean age 77 versus 75 years) with more comor-
bidities and medications than female participants. About
12% were identified to have both frailty and sarcopenia
using the gold standard assessments (FPP and EWGSOP 11,
respectively).
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Excluded n=6304

Age <65 =4775

Screened prior to eligibility assessment

n=6679

Not meeting Inclusion Criteria (e.g.
finger #) = 648

Lower limb #=477

Multiple #= 198

Care home residents=77

Assessed for eligibility

n=375

Dementia=44

Cancer=10

Involved in other studies=9
ineligible mechanism of injury=66

Excluded n=275

Declined =117

Recruited/ Baseline assessment=100

v

A 4

Missed/Not approached=153
No confirmed fracture =4
End of life=1

moved to care home=1)

6 months follow up assessment=80/100 (80%)

Lost for follow up=20 (Unable to contact n=17, patient
withdrew=1, patient with COVID-19 symptoms=1, patient

Figure 1. Study recruitment Consort diagram.

Feasibility of assessing sarcopenia and frailty

Data collection were complete for grip strength (100%) but
missing for 2% gait speed (due to incomplete researcher
data entry) and 8% bioimpedance data (contraindicated in
7 participants (pacemaker) and declined by one other). The
EWGSOP II and EWGSOP I criteria therefore had 8 and
10% missing data, respectively. All frailty assessments had
100% completion rates apart for FPP (98% reflecting the
missing gait speed data; Table 2).

The assessments of grip strength, gait speed and the
SARC-F were quick, but the bioimpedance took several
minutes leading to a median completion time of 8-9 min for
the EWGSOP criteria. For frailty assessments, the median
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completion time ranged from 1 min (PRISMA-7 and CFS)
to 6 min for the FPP (Table 2).

The sensitivity and specificity of each tool against the
gold standards are shown in Table 3. Most tools had high
specificity scores. For sarcopenia, SARC-F had the best sensi-
tivity (100%) and specificity (96%) against the EWGSOP I1
criteria. Compared with the FPP, PRISMA-7 had the highest
sensitivity (93%) and good specificity (87%).

Feasibility of using the existing CGA care pathways

Twenty participants (20%) were identified with sarcopenia
and/or frailty using at least two tools. Five participants had
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Table I. Patients’ baseline characteristics

Number (%) All =100 Male N =20 Female NV = 80

Age (years)* 75 (SD 7) 77 (SD 7.78) 75 (SD 7)

Marital status 13 (13%) 3 (15%) 10 (12%)
Single 55 (55%) 15 (75%) 40 (50%)
Married 6 (6%) 1 (5%) 5 (6%)
Divorced or separated 24 (24%) 1(5%) 23 (29%)
Widowed 2 (2%) 0 (0%) 2 (3%)
Cohabiting

Usual residence 43 (43%) 6 (30%) 37 (46%)
Private home living alone 55 (55%) 13 (65%) 42 (53%)
Private home living with friends or relatives 1 (1%) 1 (5%) 0 (0%)
Sheltered accommodation 1 (1%) 0 (0%) 1 (1%)

Residential Home

Number of comorbidities * 6 (SD 3.5) 9 (SD 4.7) 5 (SD 2.6)

Number of medications * 5 (SD 3.4) 8 (SD 3.4) 5 (SD 3.3)

Number of falls in the last 12 months " 2 (IQR 1,2) 2 (IQR 1,2) 2 (IQR 1,3)

Type of fracture 55 (55%) 5 (25%) 50 (63%)
Wrist 25 (25%) 6 (30%) 19 (24%)
Humerus 20 (20%) 9 (45%) 11 (13%)
Other upper limb fracture

Previous fractures 36 (36%) 9 (45%) 27 (34%)
No 64 (64%) 11 (55%) 53 (66%)
Yes

Weight lost in the last year? 19 (19%) 6 (30%) 13 (17%)

Body Mass Index (kg/m2)* 26.92 (SD 5.14) 28.40 (SD 5.86) 26,56 (SD 4.92)

AMTS Cognitive functioning score”
Barthel (Activity of Daily Living score)

10 (IQR 9,10)
100 (IQR 97,100)

10 (IQR 9,10)
95 (IQR 88,100)

10 (IQR 9,10)
100 (IQR, 98,100)

“Mean (standard deviation). "Median (interquartile range). AMTS, abbreviated mental test score.

received CGA in the past 6 months. The remaining 15 par-
ticipants were referred for CGA and 12 were assessed. These
participants typically received three actions from the referral
including: further referral to health and social community
services (81%), medication changes (56%), additional scans
and investigations requested (50%), lifestyle advice for diet,
exercise or sleep hygiene (38%), a follow-up appointment

(199%) and end of life care (6%).

Acceptability of the assessments and referrals

Individual face-to-face interviews were conducted with a
purposive sample of 13 patients in their homes soon after the
initial assessments to maximise recall and nine staff members
(for more details see Supplementary file 2, available in Age
and Ageing online).

Most patients reported that the questions used to screen
for sarcopenia and frailty were straightforward and easy to
answer. Most patients found the grip strength, gait speed
and chair rise tests easy to perform. However, a few patients
found the tests painful, especially those with humerus frac-
tures, and some patients reported that laying on the couch
for the bioimpedance assessment was painful or difficult.
Staff’ reported concerns about potential risk of falling in
some patients when completing these tests and one patient
mentioned similar concerns. The staff participants described
that the best tool to be used in generic fracture clinics should
be valid, pragmatic, quick and easy to perform and proposed
that a digital questionnaire could be completed in clinic or
a self-completed questionnaire posted to patients in advance

with the appointment letter (Table 4). Stafl identified bar-
riers and facilitators to the implementation of screening
routinely in practice (see Supplementary file 2, available in
Age and Ageing online).

Discussion

This study has demonstrated that screening for sarcopenia
and frailty in a busy fracture clinic is feasible and acceptable
to patients and staff. Simple brief self-completed question-
naires such as the SARC-F for sarcopenia and the PRISMA-
7 for frailty had good sensitivity and specificity and required
lictle additional resource. In this study 20% of older arm
fracture patients were identified to have sarcopenia or frailty,
with a higher prevalence among men. Referral to local geri-
atric clinical services was feasible and those patients referred
had unmet needs identified and actioned indicating that
these referrals were appropriate.

The prevalence of sarcopenia and frailty was higher than
reported rates among community-dwelling older people: up
to 39% of older people in our study were identified to have
sarcopenia and up to 25% frailty depending on the tool
used; the conditions were coexistent in 12% of participants.
A recent systematic review identified 10 (8 in hip fracture)
articles that reported that sarcopenia was identified among
12-95% males and 18—-64% females with fragility fractures
[5]. Frailty has also been demonstrated among up to 70%
of older people with vertebral or hip fracture [27, 28].
Importantly, very few studies have estimated the prevalence
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Table 2. Prevalence of sarcopenia and frailty and feasibility of data collection

Tools

Sarcopenia

SARC-F
Gait speed
Grip strength

BIA
EWGSOP 1

EWGSOP II

Frailty

Fried Frailty
Phenotype
FRAIL scale
SOF
PRISMA-7

e-FI

CFS

Scores (number, %)

All
Sarcopenia = 18 (18%)
Slow = 16 (16%)

Low =39 (39%)
Low =5 (5%)
Sarcopenia = 4/90 (4%)

Sarcopenia =12/92 (13%)

Pre-frail = 44 (45%)
Frail = 15 (15%)

Pre-frail = 27 (27%)

Frail =9 (9%)

Pre-frail = 39 (39%)

Frail = 13 (13%)

Frail = 25 (25%)

Mild frailey 31(31%)
Moderate = 12(12%)
Severe = 3 (3%)

Mild to moderate = 8(8%)
Severe =6 (6%)

Male Female

8 (40%) 10(12%)
8 (409%) 8 (12%)
12(40%) 27(34%)
5 (29%) 0 (0%)
4(29%) 0 (0%)
5(36%) 7(9%)
11(55%) 33 (42%)
7 (35%) 8 (11%)
5 (25%) 22 (28%)
7 (35%) 2 (2%)

6 (30%) 33 (41%)
7 (35%) 6 (8%)
13(65%) 12(15%)
9 (45%) 22 (28%)
5(25%) 7 (9%)
2(10%) 1 (1%)

3 (15%) 5 (6%)

5 (25%) 1 (1%)

Time taken (minutes)
(median, range)

1(1-4)
1(1,3)
2(1,2)

5 (4,6)
9(7,15)

8(6,12)

6(3,11)

4(1,8)
3 (1,6)
1(1,4)

2(1,8)

1(1,2)

Missing
data

2(2%)
0

8 (8%)
10 (10%)

8 (8%)

2 (2%)

0 (0%)
0 (0%)
0 (0%)

0 (0%)

0 (0%)

Resources required

Paper

Measuring tape
Timer

Hand dynamometer
BIA machine

BIA machine

Hand dynamometer
Measuring tape and Timer
BIA machine

Hand dynamometer
Measuring tape
Timer

Hand dynamometer
Measuring tape
Timer

Weighing scales
Paper

Weighing scale

Chair

Paper

Access to electronic patient
data system

Paper

BIA, bioimpedance; CFS, Clinical Frailty Index; e-FI, electronic Frailty Index; EWGSOP, European Working Group on Sarcopenia in Older People; SOE study
of osteoporotic fractures.

Table 3. The sensitivity and specificity of sarcopenia and frailty tools against the gold standards

Sarcopenia tools

EWGSOP I

SARC-F

Gait speed slow

Grip strength
Skeletal Muscle Index
Frailty tools

FRAIL scale

SOF scale
PRISMA-7

eFl

Clinical Frailty Scale

Sarcopenia
No sarcopenia
Sarcopenia
No sarcopenia
Slow

Normal

Low

Normal

Low

Normal

Frail

Robust/pre-frail

Frail

Robust/pre-frail

Frail

Robust
Moderate/severe frailty
Robust/mild
Moderate/severe frailty
Robust/Mild

EWGSOP 11

Yes No
3 1
9 77
12 3
0 77
9 4
3 74
12 24
0 56
3 2
9 78
FRIED frailty phenotype

Frail Robust/pre-frail
8 1
7 82
7 6
8 77
14 11
1 71
9 6
6 77
6 0
9 85

Sensitivity

75%
100%
25%
Sensitivity
53%

47%

93%

60%

40%

Specificity

71%
97%
Specificity
99%
93%
87%
93%

100%

CFS, Clinical Frailty Index; e-FI, electronic Frailty Index; EWGSOP, European Working Group on Sarcopenia in Older People; SOEF, study of osteoporotic fractures.
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Table 4. Participants’ views on the different methods of assessing sarcopenia and frailty

Tools Views supported by quotes

Questionnaire based assessments I think paper based is easier, but there are people with problems even with that, you know. With sight and err, like

(i.e. SARC-E FRAIL scale,
PRISMA-7. . .)

visual problems as well as sometimes problems with, if you got a, if the fractures on the dominant arm, so it’s tricky
(SF101, orthopaedic consultant)

I mean a questionnaire would probably be the most sensible way of doing it and somebody there to actually go
through the questionnaire with that patient. Kind of eek out the information from them (SF108, orthopaedic nurse)
Grip strength test Yeah, quite easy, yeah. Cos it’s not my lower arms at all, it’s only the shoulder. My hands I've got, quite strong grip, I
always have had you know. (SF033, M, Frail)

But there again you could have the grip strength, for example, integrated into the side of the terminal. so press your
hand on the thing and it tells you what to do. And associate it with your hospital number; that would be great
(SF102, orthopaedic consultant)

I think the grip strength certainly would be the easiest one to do cos they’re still sat just outside the Fracture Clinic
and they could come back to the Nurse and say, ‘had my X-ray’. “That’s great, just ask you to do this but now can you
squeeze as tight as you can, okay that’s great’. (SF101, orthopaedic consultant)

Gait speed test I mean not, that sounds daft really, because although my granddaughter took me, I didn’t walk around holding onto

her. T haven’t, since it’s been done. But having a person with you, just gives you that confidence, but the fact that I
walked down that corridor and nobody walked down there with me ‘yes’. (SF003, E, Pre-frail)

The break? was actually parted on the shoulder on the ball, and any movement at all like walking, was not good. I
wouldn’t repeat it if didn’t have to. Yeah, it was painful (SF033, M, Frail)

I mean, the gait speed is obviously free (SF107, Geriatric practitioner).

Chair rise test

I had to hold my arms like this and get up several times, I was alright at doing that (SF055, E, Non-frail)

I knew what I was doing and I knew if I went forward, cos sometimes when I bend, I keep going. I don’t know what it

is, there’s a little man on my shoulder pushing me, little forward and its kinda like that if I get up quick it’s the blood

pressure dropping, you know (SF-17, E, Frail)

Muscle mass test using BIA
machine

‘Then she wanted me to lie down on one of the benches. Well that was one of the most excruciating cos I couldn’t lie
down at that time, and I had to lie down, (SF003, E pre-frail)

Yeah that was a pain. . ., cos I wear um, stockings, you know the elastic stockings up to the knees. So, I had to take
one of those off, ‘it’s a . . . to get back on again’ (SF055, E non-frail).

of sarcopenia and frailty among people with upper limb
fracture, who may have different characteristics and will
follow different management pathways.

In this study, the high prevalence of sarcopenia and frailty
largely reflects the high proportion of male participants who
were identified to be living with sarcopenia and/or frailty.
Male sex is a risk factor for increased mortality in hip fracture
[29] and low grip strength and muscle mass is reported to be
more common among male patients with hip fracture than
females [30, 31]. One study found that sarcopenia was signif-
icantly more prevalent among men than women with wrist
(40% versus 25%), hip (84% versus 42%) and ankle frac-
tures (50% versus 21%; [32]). Men typically have greater iso-
metric strength, bone size and strength than women. Thus,
men experience fewer fractures than women. However when
this does happen, it is more likely that fragility fracture in
men relates to higher frailty and less directly related to osteo-
porosis alone [33]. These findings suggest early screening
of older male patients presenting with upper limb fragilicy
fractures for sarcopenia and frailty could be an opportunity
for timely intervention through CGA/falls and bone health
assessment that may prevent progression to hip fracture.

We report that the SARC-F and PRISMA-7 have the best
combination of sensitivity and specificity when compared
with the gold standards (EWGSOP II and FFD, respectively)
in this study. A recent Korean study among 115 patients with
hip fracture also reported that the SARC-F questionnaire had
high sensitivity (95%) and moderate specificity (56%) when
compared with the EWGSOP II criteria [34]. Similarly the
PRISMA-7 was reported to be the most reliable and accurate

tool among older people in the emergency department in Ire-
land [35] and to have a high sensitivity 88% and specificity
78% among Turkish older community-dwelling people [36].

CGA is reported to help identify those with an increased
risk of hip fractures allowing the implementation of pre-
vention strategies [37] and to reduce complications, dis-
ability and mortality in older patients after hip-fracture
surgery [20]. Geriatric/orthopaedic co-management have
primarily focussed on management of hip fracture in the
setting of acute trauma and incorporates peri-operative care,
falls assessment and secondary fracture prevention. In the
UK, the best practice tariff for hip fracture care has led to
investment in this service but, to date, not earlier in the
pathway when patients experience less severe fractures such
as upper limb fractures. Our study suggests that there may
be a role for orthogeriatricians beyond hip fracture as part of
fracture prevention services. This study has shown that using
existing CGA pathways to manage older people identified to
have frailty and sarcopenia in fracture clinic is feasible on
a small scale, but this need to be tested on a larger scale.
Furthermore, the outcomes of CGA among older patients
with arm fractures have not yet been investigated.

Strengths and limitations

This is the first study to report not only the prevalence of
both sarcopenia and frailty among older people with upper
limb fracture but also the feasibility of assessing the two
conditions using a range of tools in fracture clinics. However,
this small study was unable to determine the effectiveness of
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identifying and managing frailty and sarcopenia in older
adults with upper limb fragility fractures. Participants were
recruited from one UK county so the results might not be
representative of fracture clinics and CGA services elsewhere.
Hand dominance does affect grip strength: right handed
people typically have up to 10% stronger grip with their
right hand compared with their left, whereas left handed
people have equal grip in both hands [38]. Assuming most
people fracture their dominant wrist, this may have reduced
the maximum grip in some people in this sample (which
included 45% humeral and other arm fractures) but unlikely
by more than 2 kg which is unlikely to be significant
in practice. The study plans included a health economic
evaluation of the intervention: this was not possible due to
the coronavirus pandemic that started in March 2020 in the
UK and disrupted many health services and care pathways.

Conclusions

This study has demonstrated that identifying sarcopenia and
frailty in a busy fracture clinic is feasible and acceptable to
patients and staff. About 20% of older people with arm frac-
tures had sarcopenia and/or frailty, with a higher prevalence
among men. The SARC-F and PRISMA-7, simple brief self-
completed questionnaires, had good sensitivity and speci-
ficity and would be suitable for routine clinical use in this
population. The 15% participants referred to geriatric clini-
cal services for CGA had a range of unmet needs identified
and actioned indicating the appropriateness and potential
benefits of these referrals. Further research is required to
evaluate the effectiveness and cost-effectiveness of identifying
and managing sarcopenia and frailty among older patients
with arm fracture to prevent future falls and fractures.

Supplementary Data: Supplementary data mentioned in
the text are available to subscribers in Age and Ageing online.
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