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Abstract 
Objective  To investigate the prevalence of frailty in older 
people in outpatient physiotherapy services in an urban 
region in the western part of Germany.
Design  Cross-sectional study.
Setting  Outpatient physiotherapy clinics were recruited 
in the municipal area of the city of Bochum, Germany, and 
selected randomly.
Participants   Older adults aged 65 years and older 
seeking outpatient physiotherapy. 
Primary and secondary outcome measures  Prevalence 
of frailty was assessed based on the frailty phenotype 
model of physical frailty and the accumulation of deficit 
model, expressed as a Frailty Index. Prevalence was 
calculated for the whole sample and according to age-
related, sex-related and diagnosis-related subgroups.
Results  A total of 258 participants (74±6 years, 62% 
female) from 11 out of 130 (8%) different physiotherapy 
clinics were included. Participants’ main indication for 
physiotherapy was an orthopaedic or surgical condition 
(75%). According to the model of a physical frailty 
phenotype, 17.8% (95% CI 13.2 to 22.5) participants were 
frail and 43.4% (95% CI 37.4 to 49.5) were prefrail. The 
Frailty Index identified 31.0% (95% CI 25.4 to 36.7) of 
individuals as frail. In both models, prevalence increased 
with age and was higher in women than in men. Slow 
gait speed (34%), reduced muscle strength (34%) and 
exhaustion (28%) were the most prevalent indicators of 
physical frailty.
Conclusions  Frailty is comparatively common in older 
patients attending physiotherapy care in Germany, with 
one out of three individuals being frail and every second 
individual being physically frail or prefrail.
Trial registration number  DRKS00009384; Results.

Introduction
Most physiotherapists in industrialised coun-
tries work in outpatient physiotherapy clinics, 
including private practices, and care for 
patients with various diseases and of all ages. 
In 2014, 78% of registered physiotherapists 
in Germany worked in outpatient clinics.1 
Approximately 35% of patients prescribed 
for outpatient physiotherapy are 65 years and 

older,2 and thus constitute one major group 
of patients. It has been advocated that health-
care professionals working with older people, 
including physiotherapists, are recom-
mended to assess and consider the poten-
tially higher risk state of their older clients, 
especially because these individuals may have 
special healthcare needs.3 

Individuals with the same chronological 
age may vary widely in health and functional 
status. Frailty is an age-related syndrome. 
It describes the condition of older people’s 
greater risk of adverse health outcomes, such 
as falls, institutionalisation, hospitalisation, 
disability  and death, independently of age.4 
Older people with frailty are characterised 
by a reduced reserve capacity of various phys-
iological systems, so that even small stressor 
events can lead to significant complications 
or negative health outcomes. Frailty is, for 
example, significantly associated with a 
higher risk of future falls (pooled OR=1.84, 
95% CI 1.43 to 2.38)5 and mortality (pooled 
HR=2.00; 95% CI 1.73 to 2.32).6

Strengths and limitations of this study

►► This study serves to enlarge the limited set of data 
on the epidemiology of frailty in older people re-
ferred to outpatient physiotherapy.

►► A systematic approach was used to include a rep-
resentative sample of community-dwelling older 
patients.

►► The prevalence of frailty was established according 
to the two most common frailty models, the pheno-
type model of physical frailty and the accumulation 
of deficit model (Frailty Index).

►► The study included only physiotherapy patients 
from one single urban region in the western part of 
Germany.

►► The inclusion rate of physiotherapy clinics 
(11/130=8%) was quite low.
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Frailty is a consequence of cumulative decline in many 
physiological systems during a lifetime, and multiple etio-
logical factors contribute to its development, including 
genetic and environmental factors.4 The clinical signifi-
cance of frailty is increasingly recognised in older people’s 
healthcare, and frailty is considered as one of the most 
challenging issues in geriatric healthcare.4 7

Currently, there are two major models of frailty4 7 8: the 
physical frailty phenotype proposed by Fried et al9 and 
the model of deficit accumulation proposed by Rock-
wood et al and Mitnitski et al.10 11 There is no consensus 
on the superiority of either of these two models, but the 
distinction between physical frailty and the broader frailty 
model, which includes physical, psychological, social and 
mental health deficits and multimorbidity, is currently 
widely accepted.4 7 12

Systematic reviews show that in industrialised countries, 
~14% of community-dwelling older adults have physical 
frailty.13 14 Using a frailty model of deficit accumulation, 
the pooled prevalence of frailty is 24%.13 Frailty preva-
lence estimations vary for specific healthcare settings, 
such as primary care (~15%),15 nursing homes (19%–
76%)16 and emergency departments (>50%).17 Frailty is 
more common in females than in males and prevalence 
increases with age.13 14 The number of frail older people 
in outpatient physiotherapy care is likely to be compara-
tively high as in the general population or in the primary 
care setting, but epidemiological data on frailty in physio-
therapy care are limited or not available.

Information on the prevalence of frailty in outpatient 
physiotherapy is useful for various reasons: (1) the level 
of frailty may affect the outcome of rehabilitation and 
physiotherapy interventions.18 As older people with frailty 
have a decreased (physical) reserve, they may take longer 
to recover from conditions treated by physiotherapists, 
such as postsurgery and cardiovascular conditions.19 20 
(2) Frailty is often unrecognised and untreated.21 Thus, 
a routine screening for frailty in high-risk older popula-
tions may be beneficial to timely identify older people 
with increased vulnerability and corresponding medical 
needs.7 Such a screening can be performed by health-
care professionals, such as physiotherapists. As argued by 
Gustavson et al,22 physiotherapists ‘are ideally positioned 
to identify frailty in geriatric healthcare settings, because 
they are often the first-line providers for treatment of frail-
ty-associated functional impairments such as slowness of 
gait, fatigue, and weakness’. (3) Prevalence estimations of 
frailty in physiotherapy care can be useful for researchers 
to design studies on frailty in this setting.

In Germany, outpatient physiotherapy is physi-
cian  directed, so patients are usually referred to outpa-
tient physiotherapy from the general practitioner or a 
consulting physician, for  example, a neurologist. Phys-
iotherapy costs are usually covered by the health insur-
ance. A typical treatment includes 6–10 sessions, which 
are performed in an outpatient clinic, or with special 
reasoning, within the patient’s living environment, for 
example, private housing or nursing home.

This epidemiological study aimed to estimate the prev-
alence of frailty with regard to the conceptual model, sex, 
age and physiotherapy indication in community-dwelling 
older people receiving outpatient physiotherapy. We 
hypothesised prevalence estimations to be similar to those 
in the general population and in the primary care setting, 
since older people who receive outpatient physiotherapy 
are usually community dwelling.

Methods
Study design
To exemplarily evaluate the prevalence of older people 
with frailty in outpatient physiotherapy services in North 
Rhine-Westphalia/the German Ruhr area, a prospec-
tive observational study was initiated. All participants 
provided written informed consent. The study protocol 
has been published a priori in the German Clinical 
Trial Register.  Reporting follows the Strengthening the 
Reporting of Observational Studies in Epidemiology 
statement for the reporting of observational studies in 
epidemiology.23

Setting
We initially created a list of all outpatient physiotherapy 
clinics located in the city of Bochum, Germany. Bochum 
(365  000 inhabitants) is situated in the Ruhr area in 
North Rhine-Westphalia in the western part of Germany. 
The Ruhr area is the largest urban area in Germany.24 
Approximately 28% of its inhabitants are ≥60 years old.25

Physiotherapy clinics were searched through online 
address registers, web-based searches (Google)  and 
clinic registers of the local physiotherapy association. 
We included all physiotherapy clinics offering outpatient 
physiotherapy treatments, either independently or asso-
ciated with a hospital, including day clinics. If there was 
more than one clinic associated with the same owner or 
one single company, each clinic was listed and contacted 
separately. The search was performed independently by 
two researchers and it was synchronised and completed 
on 13 October 2015. The final list included 130 clinics.

To recruit physiotherapy clinics, an invitation letter 
was sent to all clinics in a randomised order by blocks of 
10 clinics (‘random order’ function in Microsoft Excel). 
Non-responding clinics were additionally contacted by 
telephone, with a maximum of four attempts per clinic.

Clinics were screened against the following exclusion 
criteria via telephone: (1) <4 physiotherapists employed, 
regardless of the rate of employment. (2) <20% of clients 
over the age of 65 years (as estimated by the clinic direc-
tion). (3) Insufficient space and facilities: to perform the 
study assessments in the clinic, a place and space to inter-
view participants and to perform physical measures (4 m 
gait speed, hand grip strengths) were required. Eligible 
clinics were further visited by a research assistant to 
discuss procedures and finally verify eligibility. The study 
assessment is described below in more detail.
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The study was divided into two phases: in phase I 
(October 2015), the first 50 clinics were contacted in 
randomised order. In phase II (October 2016 to April 
2017), the remaining 80 clinics were contacted in 
randomised order.

Participants
Community-dwelling older physiotherapy patients 
were recruited in the eligible outpatient physiotherapy 
clinics. Each clinic provided a list of all patients 65 years 
of age and older and currently receiving ‘regular’ phys-
iotherapy treatments in the clinic. We initially excluded 
older patients visiting the clinics for self-paid interven-
tions or ‘irregular’ treatments, such as exercise training 
in the gym, massage sessions, hydrotherapy or any other 
prescriptions not covered by the public or a private health 
insurance. Patients solely receiving home visits were also 
excluded.

A research assistant screened potentially eligible 
patients in a face-to-face interview according to the 
following exclusion criteria: (1) voluntary participation, 
(2) language barrier (German), (3) lack of time to partic-
ipate in the study examination, (4) inability to under-
stand the study information and to give written informed 
consent (eg, due to severe aphasia, severe cognitive 
impairment/dementia or blindness) and (5) acute illness 
or infection.

Procedures
Eligible participants were assessed in a 15 min session 
either immediately before or after a regular physio-
therapy treatment. To provide as much confidentiality 
as possible, assessments were performed in a treatment 
room. Only if room capacity was lacking, the assessments 
were performed in the waiting area and/or the corridor.

Variables
The following variables were assessed: date of birth/age, 
sex, body height in cm, body weight in kg, body mass 
index (BMI; kg/m²), highest level of education, current 
living situation, number of medication prescribed per 
day, self-rated health (poor, fair, good, very good, excel-
lent), Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA)-7 screening  and the pres-
ence of nine self-reported chronic diseases: high blood 
pressure, history of heart attack, chronic heart failure, 
diabetes mellitus, osteoarthritis/arthritis, history of 
cancer, chronic lung disease, Parkinson’s disease  and 
history of stroke.

The independent variables related to frailty, namely 
comorbidity, disability and polypharmacy, were rated 
dichotomously according to the following criteria.

Comorbidity
Comorbidity was present if two or more of the nine 
chronic diseases listed above were reported.26 If a condi-
tion was suspect or if diagnosis was unclear, it was not 
counted for comorbidity.

Disability
Disability was present if a participant reported needing 
help from another person to perform ≥1 of the following 
10 self-care tasks (basic activities of daily living) assessed 
with the Frailty Index26: bathing, grooming, using the 
toilet, dressing, chair transfer, walking around house, 
stair climbing, eating, household and preparing meals.

Polypharmacy
The number of medications through which polyphar-
macy is ‘diagnosed’ varies widely in the published litera-
ture.27 In the present study, polypharmacy was indicated 
if a participant reported a daily intake of  ≥5 different 
medications.28 Medication was defined as any regularly 
prescribed item requiring a physician’s order, regardless 
of route and including vitamins and supplements.

Measurements
Frailty was assessed according to the two common models, 
namely, Fried’s model of a physical frailty phenotype and 
Rockwood and Mitnitski’s model of deficit accumulation, 
expressed in a Frailty Index.9 10

Physical frailty phenotype
The five domains of the physical frailty phenotype were 
assessed as described in the original Cardiovascular 
Health Study using the same cut-off points.9 Individuals 
with 0 deficits are considered fit/robust, those with 1 or 2 
deficits are considered prefrail (intermediate) and those 
with ≥3 deficits are considered frail.

For the grip strength item, a JAMAR dynamometer 
(Patterson Medical, Model 5030J1) was used following 
the assessment protocol proposed by Roberts et al.29 The 
average score in the dominant hand (three trials) was 
considered the final score. Usual gait speed (one trial, 
walking aids allowed) was assessed over 15 ft (4.57 m) using 
an additional acceleration and deceleration distance of 
1 m each. Physical activity was assessed with the 18-item 
short version of the Minnesota Leisure Time Activity 
questionnaire30 using a published, but not cross-cultur-
ally validated German translation.31 The outcome is kcal/
week, coded as described for the original physical frailty 
phenotype.9  Weight lost was scored positive if the partic-
ipant had lost  ≥10 pounds unintentionally within the 
prior year.9 Self-reported exhaustion was identified by two 
questions from the Centre for Epidemiological Studies–
Depression scale.9 If any one or two of those five variables 
was not assessable (eg, patient not able to walk), a deficit 
was considered (imputation of 1). Participants with valid 
data on less than three variables were excluded from the 
analyses.

Frailty Index
To obtain a Frailty Index, a set of selected health-re-
lated variables is recorded. In this study, a 41-item 
Frailty Index was calculated on the basis of the vari-
ables proposed by Searle et al.32 The score of the 
Frailty Index is the ratio of health deficits present to 
the total number of health-related variables. Thus, a 
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participant with no missing measurements and 10 defi-
cits out of 41 variables would be given a Frailty Index 
score of 10/41=0.24. The empirical cut-off to dichoto-
mise individuals as frail or non-frail was ≥0.25.11 Thus, 
participants with a Frailty Index ≤0.24 were considered 
non-frail, and a score ≥0.25 indicated frailty according 
to the model of deficit accumulation.

To include as many participants as possible, the assess-
ment session needed to be short and feasible, without 
much special equipment. Thus, we modified the Frailty 
Index used by Searle et al32 by excluding, adding and 
changing some variables. All included variables satisfied 
the criteria proposed by Searle et al.32: (1) health-re-
lated, (2) age-associated, (3) neither overly common 
(deficit was present in 80% or more of individuals by 
age 80  years) and (4) nor overly uncommon (present 
in <1% of the study population). The Frailty Index 
used in this study, together with a detailed description 
of all alterations from the version proposed by Searle et 
al,32 is presented in table 1 and the descriptions below, 
respectively.

We deleted the variable ‘help lifting 10 lbs’ because this 
item was evaluated as infeasible in our pilot assess-
ments.
The ‘peak flow’ and ‘shoulder strength’ measures were ex-
cluded because of feasibility reasons.
The variable ‘cut down on usual activity (in the last month)’ 
was replaced by item #3 from PRISMA-7: ‘In general, do 
you have any health problems that require you to limit your 
activities?’ because this question assesses the same defi-
cit (activity restrictions). The same coding was used: 
yes=1; no=0.
The variable ‘have trouble getting going’, which is intend-
ed to assess depressive mood, was replaced by the self-re-
ported use of antidepressive medication within the last 
month and coded as yes=1, suspect=0.5 and no=0.
The cognition deficit, originally assessed with the Mi-
ni-Mental State Examination test, was replaced by the 
question ‘Do you think that you have more problems with 
your memory than most other people?’, as used by others,33 
and coded as yes=1 or no=0.
We added the following four items from PRISMA-7, all 
coded as yes=1 or no=0: Item #4: ‘Do you need someone 
to help you regularly?’ (deficit of social support); item 
#5: ‘In general, do you have any health problems that require 
you to stay at home?’ (deficit of health-related participa-
tion restriction); item 7: ‘Do you regularly use a cane, a 
walker, or a wheelchair to move about?’ (deficit of mobility 
limitation); item #6: ‘If you need help, can you count on 
someone close to you?’ (deficit of social support) coded 
as yes=0 or no=1.

Grip strength and gait speed (habitual and fast) were 
rated based on actual physical performance. All other 
items were patient  reported. For grip strength, the 
average score in the dominant hand (three trials) was 
considered the final score. The measurement procedure 
followed the recommendations by Roberts et al.29

PRISMA-7 questionnaire
PRISMA-7 is a 7-item frailty screening questionnaire.34 
A score of ≥3 out of 7 is considered to indicate possible 
frailty. The PRISMA-7 screening has been identified as 
the most promising self-reported screening instrument in 
a systematic review.35 We used a validated German version 
of the questionnaire.36

Bias
A relevant source of bias with respect to the generalis-
ability of the results is the representativeness of the study 
sample. We assumed many older physiotherapy patients 
to refuse participation because of time restrictions. These 
people were asked to perform the short PRISMA-7 ques-
tionnaire to compare the level of frailty in the group of 
excluded people with that in the study population.

Study size
We intended to include at least 250 participants based on 
the available budget for this study.

Statistical methods
Descriptive statistics were used to describe the charac-
teristics of the study population and the prevalence of 
frailty. Study participants were dichotomised into groups 
of ‘frail’ and ‘non-frail’ (fit/robust) individuals based on 
their Frailty Index or physical frailty phenotype score, 
respectively. Prevalence is the number of frail individ-
uals divided by the total number of participants assessed 
(Prevalence=number of affected individuals at the time 
of investigation/number of included individuals in the 
investigation). Only participants with complete data in 
both frailty measures were included. There was no impu-
tation for missing data.

Interval-based data were examined for normal distri-
bution with the Shapiro-Wilk test of normality and by 
visual inspection of the related histograms and P-P plots. 
Baseline characteristics of the frail and non-frail groups 
were compared using t-tests, Mann-Whitney U tests and 
χ2 tests, as appropriate.

The prevalence estimates were calculated according 
to both diagnostic models (physical frailty phenotype 
and Frailty Index) and based on the whole sample and 
subjected to sex-specific and age-related subgroups.14 
We aimed to report the prevalence of frailty according 
to 5-year groups: 65–69, 70–74, 75–79, 80–84, 85–89 and 
90+ years. However, there were no participants older than 
89 years, and only 40 participants were older than 79 
years. Thus, we collapsed the latter three age categories 
(80+ years). Prevalence was also calculated according to 
the medical diagnosis that indicated the physiotherapy 
prescription (orthopaedic/surgical, neurological or 
internal medicine/cardiorespiratory/cancer).

In the original study on Fried’s physical frailty pheno-
type,9 participants with Parkinson’s disease, stroke, a Mini-
Mental score of <18/30 points and those who were taking 
antidepressants were excluded from the study, since 
‘these conditions could potentially present with frailty 
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Table 1  The list of health deficit variables included in the Frailty Index and how they were coded as deficits

No Variable Cut point Origin

1
In general, do you have any health problems that 
require you to limit your activities? Yes=1, no=0 *

2 Do you need someone to help you regularly? Yes=1, no=0 *

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

Yes=1, no=0 * 

4 If you need help, can you count on someone close to 
you?

Yes=0, no=1 * 

5 Do you regularly use a cane, a walker or a wheelchair 
to move about?

Yes=1, no=0 * 

6 Help bathing Yes=1, no=0 † 

7 Help grooming Yes=1, no=0 † 

8 Help using toilet Yes=1, no=0 † 

9 Help dressing Yes=1, no=0 † 

10 Help getting in/out of chair Yes=1, no=0 † 

11 Help walking around house Yes=1, no=0 † 

12 Help up/down stairs Yes=1, no=0 † 

13 Help eating Yes=1, no=0 † 

14 Help shopping Yes=1, no=0 † 

15 Help with housework Yes=1, no=0 † 

16 Help with meal preparations Yes=1, no=0 † 

17 Help taking medication Yes=1, no=0 † 

18 Help with finances Yes=1, no=0 † 

19 Lost >10 lbs in last year (unintentionally) Yes=1, no=0 † 

20 Self-rating of health Poor=1, fair=0.75, good=0.5, very 
good=0.25, excellent=0

† 

21 How health has changed in last year Worse=1, better/same=0 † 

22 Do you think that you have more problems with your 
memory than most other people?

Yes=1, no=0 ‡ 

23 Stayed in bed at least half the day due to health (in 
last month)

Yes=1, no=0 † 

24 Walk outside (last week) <3 days=1, ≥3 days=0 † 

25 Feel everything is an effort Most of time=1, some time=0.5, rarely=0 † 

26 Feel depressed Most of time=1, some time=0.5, rarely=0 † 

27 Feel happy Most of time=0, some time=0.5, rarely=1 † 

28 Feel lonely Most of time=1, some time=0.5, rarely=0 † 

29 Antidepressive medication (last month) Yes=1, suspect=0.5, no=0 † 

30 High blood pressure Yes=1, suspect=0.5, no=0 † 

31 Heart attack Yes=1, suspect=0.5, no=0 † 

32 Chronic heart failure Yes=1, suspect=0.5, no=0 † 

33 Stroke Yes=1, suspect=0.5, no=0 † 

34 Cancer Yes=1, suspect=0.5, no=0 † 

35 Diabetes Yes=1, suspect=0.5, no=0 † 

35 Arthritis Yes=1, suspect=0.5, no=0 † 

37 Chronic lung disease Yes=1, suspect=0.5, no=0 † 

38 Body mass index§ See below † 

39 Grip strength§ See below † 

40 Usual pace§ See below † 

Continued
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characteristics as a consequence of a single disease’. Thus, 
we additionally calculated the prevalence of frailty in a 
sample excluding participants with Parkinson’s disease, a 
history of stroke, self-reported memory complaints and 
antidepressant medication (analysis not described in the 
study protocol).

The prevalence of participants identified as frail 
according to both models was also calculated.

All analyses were performed using SPSS for Windows 
V.24.0. The level of statistical significance was set to p<5%.

Patient and public involvement
No patients were involved in the development of the 
research question, study design or interpretation of the 
data.

Results
Participants
The flow of outpatient physiotherapy clinics and partic-
ipants through the study is illustrated in figure 1. Partic-
ipants were recruited from 11 different clinics, which 
constituted 8% of the 130 clinics invited to this study. The 
mean number of older patients currently under physio-
therapy treatment per clinic was 49±17 (range: 26–85), 
and the mean rate of patients recruited per clinic was 
47%±8% (range: 29%–59%).

The characteristics of the 258 participants are given in 
table  2. The mean age was 74 years, women accounted 
for 62% of the participants, 47% reported polypharmacy, 
40% of the participants were disabled and ~2 out of 3 
participants had comorbidity. Most participants received 
physiotherapy because of an orthopaedic or surgical 
disorder (72%).

Fourteen of the 286 excluded patients (5%) completed 
the PRISMA-7 screening. No further comparison between 
this group of excluded people and the study participants 
was performed due to the small sample size.

There were no participants excluded from the analyses 
due to missing data in any frailty measure. In table 2, frail 
and non-frail participants are compared. In both frailty 
models, patients with frailty were significantly older, 
used more medication, reported poorer health, had less 
education and scored higher on the PRISMA-7 screening. 
The group of patients with frailty included more women, 
more people dependent on a walking aid, more people 
with memory complaints and more people with a depres-
sive mood (all p<0.05). People with frailty according to 
the model of deficit accumulation had a higher BMI, had 
more comorbidities and reported a history of stroke more 
frequently (all p<0.05). Conversely, these factors did not 
influence physical frailty significantly.

Main results
The prevalence of physical frailty was 17.8% (95% CI 
13.2% to 22.5%), and 43.4% (95% CI 37.4% to 49.5%) of 
patients were considered prefrail. Using the deficit accu-
mulation model of frailty, the prevalence was 31.0% (95% 
CI 25.4% to 36.7%).

Prevalence rates according to both models, namely, 
the physical frailty phenotype and the model of deficit 
accumulation (Frailty Index) and according to age-re-
lated, sex-related and diagnosis-related groups are given 
in figures  2  and  3, respectively. In both models, preva-
lence increased with age and was higher in women than 
in men. Frailty prevalence was also higher in patients with 
a neurological diagnosis than in patients receiving outpa-
tient physiotherapy services due to internal medicine or 
cancer-related disorders or orthopaedic/surgical diag-
noses. The prevalence of prefrailty is illustrated in the 
figure in the online supplementary file 1. The bar chart 
figure in the online supplementary file 2 illustrates the 
prevalence of physical prefrailty and frailty combined in 
one figure.

No Variable Cut point Origin

41 Rapid pace§ See below † 

Variable Deficit for men Deficit for women

Body mass index (BMI) <18.5, ≥30 as a deficit.
25– <30 as a 'half deficit'

<18.5, ≥30 as a deficit.
25– <30 as a half deficit

Grip strength (GS in kg; dominant hand; 
mean of three trials)

For BMI≤24, GS≤29
For BMI 24.1–28, GS≤30
For BMI>28, GS≤32

For BMI≤23, GS≤17
For BMI 23.1–26, GS≤17.3
For BMI 26.1–29, GS≤18
For BMI>29, GS≤21

Rapid pace walk (s) >7.5 >7.5

Usual pace walk (s) >12.0 >12

*Taken from PRISMA-7 screening. 
†Taken from Searle et al.32 
‡Taken from Abner et al.33

§Continuous variable cut-points.
PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses.

Table 1  Continued 

https://dx.doi.org/10.1136/bmjopen-2018-027768
https://dx.doi.org/10.1136/bmjopen-2018-027768
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Of those 100 robust participants without physical frailty, 
3 (3%, 95% CI 0 to 6.3) were considered frail based on 
a Frailty Index ≥0.25. Thirty-six of 112 physically prefrail 
(32.1%, 95% CI 23.5 to 40.8) and 41 of 46 physically frail 
(89.1%, 95% CI 80.1 to 98.1) participants were consid-
ered frail according to the model of deficit accumula-
tion. Thus, the prevalence of participants identified as 
frail according to both models was 15.9% (95% CI 11.4 
to 20.4).

Other analyses
When excluding participants with Parkinson’s disease 
(n=11), a history of stroke (n=35), self-reported memory 
complaints (n=31) and antidepressant medication 
(n=62), the prevalence of physical prefrailty and physical 
frailty of the remaining 159 participants was 38.4% (95% 
CI 30.8% to 45.9%) and 10.7% (95% CI 5.8% to 15.5%), 
respectively.

Figure 4 illustrates the rate of deficits assessed in the 
physical frailty phenotype (weight loss, inactivity, exhaus-
tion, slow gait speed, weakness) of the total sample and 
according to subgroups of prefrail and frail participants. 
Slow gait speed and low grip strength were the most 
frequent physical deficits (34%). Similarly, slowness and 
weakness were the most frequent (≥40% each) deficits in 
patients with prefrailty, and slowness and exhaustion were 
each present in  >90% of patients with physical frailty. 
Slowness, weakness and exhaustion were also the most 
prevalent (60%–70%) physical frailty factors in the partic-
ipants with frailty of deficit accumulation.

Discussion
In this epidemiological study, the overall prevalence of 
frailty in older physiotherapy outpatients in the city of 
Bochum in Germany was 17.8% using Fried’s model of 

Figure 1  Flow of outpatient physiotherapy clinics and participants through the study.
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a physical frailty phenotype and 31.0% using a model of 
deficit accumulation. Physical prefrailty was present in 
43.4% of participants. Frailty was more common in older 
individuals and in women, but the prevalence in each age 
and sex category differed depending on the model used.

The higher prevalence of frailty according to the model 
of deficit accumulation, in females and with increased 
age has been consistently reported in previous reviews 
and meta-analyses.13 14 37 38 A possible explanation for 
higher prevalence estimations based on the Frailty 

Index assessment is that this model also includes mental, 
emotional and social aspects, and chronic diseases. Our 
findings indicate that the prevalence of frailty was not 
significantly different between sexes, but tends to be 
higher in women than in men.

We can confirm our hypotheses that the prevalence 
of frailty in outpatient physiotherapy is similar to preva-
lence estimations for the general population. However, 
the prevalence of physical frailty found in this sample 
of physiotherapy patients (17.8%, 95% CI 13.2 to 22.5) 

Figure 2  The prevalence of physical frailty (Fried’s model of a physical frailty phenotype) with 95% CIs for the complete 
sample and according to groups for sex, age and physiotherapy indication.

Figure 3  The prevalence of frailty (Frailty Index/model of deficit accumulation) with 95% CIs for the complete sample and 
according to groups for sex, age and physiotherapy indication.
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is slightly higher compared with pooled frailty prev-
alence estimations reported for community-dwelling 
older adults of 14.4% (95% CI 3.8 to 54.2)13 and 9.9% 
(95% CI 9.6 to 10.2).14 The prevalence of physical frailty 
in representative samples of older community-dwelling 

adults from 10 European countries is 17.0% (95% CI 
15.3 to 18.7), ranging from 5.8% in Switzerland to 27.3% 
in Spain, and 12.1% (95% CI 8.8 to 15.3) for Germany.37 
However, Fuchs et al39 used four population-based studies 
to describe the prevalence of frailty in Germany, and 

Figure 4  Frequency of physical frailty phenotype deficits in the subgroups of participants.
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reported sex-stratified prevalence estimations of physical 
frailty from 2.5% to 11.4%. Results vary due to method-
ological different between the studies, such as design, 
population and frailty assessment. For example, Buttery 
et al40 reported a lower frailty prevalence of 2.6% (95% 
CI 1.8 to 3.6) in 1843 older community-dwelling people 
living in Germany. The authors40 used a modified physical 
frailty phenotype assessment and included only partici-
pants at the age of 65–79 years, what might have resulted 
in the lower estimates of frailty.

A possible explanation for the higher rate of individuals 
with physical frailty compared with other studies might be 
the broader inclusion criteria of this study. In the orig-
inal study on Fried’s physical frailty phenotype,9 partic-
ipants with Parkinson’s disease, stroke, a Mini-Mental 
score of <18/30 points and those who were taking anti-
depressants were excluded from the study. In this respect, 
our additional analysis revealed a prevalence of physical 
prefrailty and physical frailty of 38.4% (95% CI 30.8% to 
45.9%) and 10.7% (95% CI 5.8% to 15.5%), respectively. 
These results might also explain the higher prevalence 
of frailty in those 42 participants prescribed for physio-
therapy because of a neurological disorder, including 10 
people with Parkinson’s disease and 23 with stroke. For 
these individuals, it is unclear if the clinical symptoms 
of the neurological disorder and/or the age-associated 
accelerated gradual decrease in physiological reserve and 
failing homoeostatic mechanisms discussed for the patho-
physiological pathway of frailty contribute to a positive 
assessment of frailty.4

According to a Frailty Index assessment, 31.0% (95% 
CI 25.4 to 36.7) of physiotherapy patients had frailty. 
This figure is higher than the pooled frailty prevalence 
reported by Shamliyan et al13 of 23.6% (95% CI 18.0 to 
30.9), with overlapping 95% CIs. Saum et al41 reported a 
prevalence of frailty in 2265 older adults (65–69 years) in 
Germany of 57.7% (Frailty Index >0.20). Using a Frailty 
Index cut-off score of >0.20, the prevalence of frailty in 
the present sample was 42.2% (95% CI 36.2 to 48.3).

The prevalence of physical frailty in older physiotherapy 
outpatients is also comparable to prevalence figures 
reported for the primary care setting. For example, Drey 
et al15 assessed older patients seen by a general practi-
tioner in Germany and reported a prevalence of physical 
frailty of 14.3% (95% CI 8.6 to 21.9). Since this is the first 
study on the prevalence of frailty in outpatient physio-
therapy, we cannot compare our data to any other data 
from this specific healthcare setting.

All comparisons between frailty prevalence estimations 
found in this study and prevalence estimations reported 
in systematic reviews and meta-analyses13 14 37 indicate a 
similar, but higher prevalence of frailty in older patients 
in outpatient physiotherapy than in the general commu-
nity-dwelling older population. A possible explanation 
might be the fact that the present sample included 
older patients prescribed for physiotherapy because of 
a specific (acute, subacute or chronic) medical condi-
tion that might contribute to the characteristics of frailty, 

according to both models. For example, older patients 
with acute or chronic non-specific low back pain might 
have reduced levels of physical activity and/or functional 
disabilities in daily life.42 However, we excluded patients 
with dementia or blindness, and patients prescribed for 
home  visits, including home-bound older people with 
high levels of disability and people living in residential 
care settings. This procedure is likely to result in an 
underestimation of the true prevalence of frailty in older 
patients prescribed for outpatient physiotherapy.

The most prevalent indicators of physical frailty were 
slow gait speed (34%), low grip strength (34%) and 
exhaustion (28%). In the Cardiovascular Health Study 
by Fried et al,9 low activity (22%), slow walk and low grip 
strength (both 20%) were the most common components 
of physical frailty (prevalence: 6.9%). Santos-Eggimann 
et al37 used a modified frailty phenotype assessment and 
reported exhaustion (37%), weakness (26%) and slow-
ness (23%) to be the most prevalent indicators of physical 
frailty in community-dwelling older Europeans at the age 
of 65 years and older (frailty prevalence: 17.0%). Devia-
tions might result from the differences in sample compo-
sitions, sample sizes, study settings, countries and frailty 
prevalence estimations between studies.

Limitations
The generalisability of the present results is limited 
because we only included physiotherapy patients from 
one single urban region in the western part of Germany. 
Further studies should evaluate the prevalence of frailty in 
outpatient physiotherapy in other and/or more regions 
of Germany, and other countries, including clinics from 
both, urban and rural areas.

We aimed to invite and include participants from 
all outpatient physiotherapy clinics in the study city 
(Bochum). Although we put much effort in making an 
inventory of all existing clinics, including a broad search 
performed by two independent researchers, we might 
have missed some clinics. The inclusion rate of physio-
therapy clinics (11/130=8%) is quite low and might be 
explained by our strict inclusion and exclusion criteria. 
Especially the requirement of at least four employed 
physiotherapists led to the exclusion of 33 clinics. The 
most likely reasons for refusal to participate were the 
lack of (financial) incentives and the aim of the study. 
We assume less interest of physiotherapists in epidemio-
logical research on a population of people with a rather 
new/uncommon condition (frailty), that is not listed in 
the 10th revision of the International Statistical Classifica-
tion of Diseases and Related Health Problems (ICD-10), 
than, for example, in an interventional study on condi-
tions typically treated by physiotherapists, such as stroke or 
low back pain. However, the randomly selected 11 clinics 
included were located in different districts of the city 
and we assume a representative sample of physiotherapy 
clinics for a larger urban area in western Germany. More-
over, the present sample seems very similar in compar-
ison to samples from other frailty prevalence studies in 
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community-dwelling older adults with respect to the main 
sociodemographic characteristics such as sex distribution 
(62% vs 59%–64% female43–45), mean age (74 vs 72–75 
years43–45) and BMI (28 vs 27 kg/m²45).

Concerning the sample of 258 participants, a selection 
bias might exist since we excluded patients prescribed for 
home-based physiotherapy and 53% of patients invited 
could not be included. We were not able to compare 
the group of excluded people to the study population, 
as planned, due to the small sample size. It is likely that 
especially older people and patients with higher levels of 
frailty might have refused participation, as reported by 
others.46 However, we reached the a priori defined sample 
size of 250 participants, which is higher than in some,15 47 
but lower than in most other studies on the prevalence 
of frailty.13 14 16 38 Future studies might use routine data 
of outpatient physiotherapy to better describe the preva-
lence of frailty in this population.

The prevalence of frailty was established according to 
Fried’s physical frailty phenotype assessment and Rock-
wood and Mitnitski’s Frailty Index, which is a strength 
of this study. Those are the two most common models 
of frailty,8 48 covering both conceptual definitions,12 used 
in most epidemiological studies13 16 and recommended 
in clinical guidelines to assess frailty in older people.3 49 
However, there are many other measurement instruments 
of frailty available, with much heterogeneity in their 
classification, measurement properties and predictive 
abilities, and the prevalence values of frailty will vary 
according to the conceptual model and measurement 
instrument.8 46 48 49

Fitness and frailty may be viewed as opposite ends of 
a challenging continuum, and that older people may be 
placed along that imaginary spectrum independently of 
age.50 According to this argumentation, the Frailty Index 
is not meant to be dichotomised into frail or non-frail.11 
Rockwood et al have also proposed different Frailty 
Index cut-off points to define phenotypical population 
subgroups with increasing levels of frailty. For example, 
in one of their studies,51 they proposed >0.21 and ≥0.45 
as thresholds for the Frailty Index to assign individuals as 
frail or most frail, respectively. The prevalence of frailty 
varies according to the cut-off values defined for the 
Frailty Index. The figure in the online supplementary 
file 3 illustrates the distribution of the Frailty Index in 
the present sample and may help to better understand 
the prevalence of older people with frailty in the present 
sample along the fitness–frailty continuum. The observed 
data show the typical gamma distribution of the Frailty 
Index and the age independent limit to frailty of 0.7 
reported consistently in previous studies.10 32

Clinical implications
This study shows that approximately one out of five older 
people prescribed for outpatient physiotherapy in an 
urban region in the western part of Germany has physical 
frailty and one out of three patients has frailty according 
to a broader concept of deficit accumulation. We assume 

that in most of these patients, a formal assessment and/
or recognition of frailty has not been performed prior to 
physiotherapy referral. Physiotherapists are in a favour-
able position to identify frailty, because they are often the 
first-line providers and clinical experts for treatment of 
frailty-associated functional impairments such as slow-
ness, muscle weakness and low physical activity.22 But not 
only a formal screening or assessment can help to iden-
tify frailty. The common clinical presentations of frailty, 
such as falls, delirium and sudden immobility, can them-
selves also be used to alert healthcare professionals to 
the possible presence of frailty.3 Thus, physiotherapists 
working with older people should be aware of the high 
number of outpatients with frailty as well as the clinical 
presentations and formal measurement instruments to 
recognise and quantify frailty. Once frailty has been iden-
tified and quantified, the physiotherapist should inform 
the patient, the relatives and other healthcare profes-
sions involved in the older patient’s healthcare about the 
patient’s high vulnerability to negative health outcomes 
as well as the special healthcare needs required by this 
individual.3 4 52

A further clinical implication is that ~20%–30% of 
older physiotherapy outpatients constitute a popu-
lation of people with frailty who might benefit from 
additional physiotherapy led interventions. In clinical 
guidelines,3 49 52 a progressive, individualised physical 
activity programme that contains a resistance training 
component has been recommended to treat the modifi-
able physical aspects of frailty, such as muscle weakness, 
functional impairments and inactivity. Such interven-
tions should be designed as multicomponent exercise 
programmes, of long duration (≥5 months), performed 
three times per week, and for 30–45 min per session.53 
In a recent umbrella review of seven systematic reviews 
on the effectiveness of exercise interventions on phys-
ical function in community-dwelling frail older people, 
the authors concluded that interventions for prefrail and 
frail older adults should include multicomponent exer-
cises, including in particular resistance training, as well as 
aerobic, balance and flexibility tasks and that these inter-
ventions are effective for improving muscular strength, 
gait speed and physical performance.54

In the present sample, 28% and 17% of participants 
reported exhaustion (fatigue) and unintentional weight 
loss in the physical frailty phenotype assessment, respec-
tively. According to the guideline by Dent et al,49 it is 
conditionally recommended that persons with frailty are 
screened for reversible causes of fatigue, such as sleep 
apnoea, depression, anaemia, hypotension and hypothy-
roidism. It is also recommended to screen for the revers-
ible causes of unintentional weight loss. Physiotherapists 
should be alarmed if a patient reports such signs of frailty 
in a formal or informal assessment, anamnesis or conver-
sation. These patients can be referred to the general prac-
titioner or any other specialised healthcare professional 
to further assess and treat the causes of fatigue and weight 
loss in relation to the frailty status.

https://dx.doi.org/10.1136/bmjopen-2018-027768
https://dx.doi.org/10.1136/bmjopen-2018-027768
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Conclusions
This is the first study to describe the prevalence of frailty 
in older people attending outpatient physiotherapy care. 
In conclusion, the prevalence is higher than in communi-
ty-dwelling older adults, but follows the same distribution 
patterns, with higher prevalence figures according to the 
model of deficit accumulation (31%) than according to 
a model of a physical frailty phenotype (18%), in females 
and with increased age. Aspects of physical frailty, such as 
slow gait speed and low muscle strength, are significant 
contributors of frailty that can be influenced by physio-
therapy treatments. To better understand the prevalence 
of frailty among older people in physiotherapy care, more 
studies from different countries are needed.
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