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Introduction

Frailty is a geriatric syndrome with multiple causes, 
characterized by diminished strength, endurance and 
physiologic reserves that increase the individual’s vulnerability 
to stressors (1). Frailty results in functional decline, disability 
and loss of independence; it also represents a significant 
healthcare burden (2). Given the progressive ageing of the 
population, caring for frail older adults is becoming a genuine 
public health problem in terms of preventing disability 
while promoting a more efficient and sustainable healthcare 
system (3). Preventing or delaying frailty requires a better 
understanding of the mechanisms and risk factors involved in 
its development and progression to disability.

Several screening tools developed to identify frail subjects 
also define a pre-frailty category (2, 4-7). Since frailty itself is 
generally considered to be reversible in its initial phases and 
can be treated and prevented (8, 9), the concept of pre-frailty 
has begun to attract growing interest in recent years. Pre-frailty 
identification and characterization is crucial to the design 
of interventions — mainly based on exercise, nutrition and 
polypharmacy reduction — aimed at preventing or minimizing 
functional decline, slowing down the transition to frailty 
and reducing the risk of acute complications, disability and 
dependency (10). Prevalence of pre-frailty in large population-
based studies has been estimated at between 35% and 50% of 
community-dwelling elderly subjects aged 65 years and older 

(11). The pre-frail individual has been profiled as a poorly 
educated female who is obese and diabetic and has other 
chronic diseases (11). However, we need a more accurate 
characterization of the pre-frail population that takes into 
account sex differences and variables such as medication, 
nutrition and pain. We also need to better understand the 
main frailty phenotype components (weight loss, exhaustion, 
physical inactivity, slowness, weakness) affecting the pre-
frail population, their main determinants and how they affect 
functional capacity. The aim of the present study was to 
characterize a pre-frail population consulting in primary care 
centres, to determine the prevalence of the Fried’s five frailty 
criteria, to identify the main clinical and modifiable factors 
associated with these criteria and to explore sex differences in 
their prevalence in this population.

Methods

Study design and population
An observational cross-sectional study was designed 

in which non-institutionalized patients, aged 70 years and 
older, consulting in primary care centres for any reason were 
screened for frailty and pre-frailty. Pre-frail subjects who 
agreed to participate in the study were recruited and underwent 
comprehensive geriatric assessment. Subjects were recruited 
between October and December 2013 in three primary care 
centres: two in the city of Mataró and one in the nearby village 
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of Argentona (Catalonia, Spain). Subjects were screened for 
frailty and pre-frailty according to Fried’s criteria (2), with 
individuals considered to be pre-frail if they fulfilled one or 
two of the following five criteria: (a) weight loss, defined as 
unintentional weight loss of 4.5 kg or more, weight loss of 5% 
or more in the last year, or body mass index (BMI) under 19 kg/
m2; (b) weakness, defined as poor muscle strength of under 30 
kg in men and 17 kg in women; (c) self-reported exhaustion, 
that is, patients answered “some of the time” or “most of the 
time” to the questions “how often in the last week did you feel 
that everything you did was an effort?” or “how often in the last 
week did you feel that you could not get going?”; (d) slowness, 
defined as slow walking speed of under 0.75 m/sec; and (e) 
low physical activity, defined as self-reported outdoor walking 
of under 30 min/day, (an adapted simple and easy criteria with 
similar Kcal of physical activity per week than those reported 
by L Fried). Exclusion criteria included an inability to stand, 
dementia, in receipt of palliative care and life expectancy 
below 6 months. All subjects that fulfil all selection criteria 
were consecutively recruited. The study protocol was approved 
by the institutional review board of the Consorci Sanitari del 
Maresme, Mataró, Barcelona (Spain). All participants gave 
their permission to participate by signing an informed consent 
form.

Data
Data was collected, assessed and recorded as follows: 

sociodemographic details (age, sex, educational level and 
socio-familiar support); comorbidities; number of chronic 
medications; nutritional status; pain (presence, location and 
intensity); and depression. Nutrition, pain and depression 
were assessed using the Mini Nutritional Assessment 
(MNA) instrument, a visual analogue scale (VAS) and the 
Geriatric Depression Scale (GDS), respectively. In a physical 
examination weight, height, walking speed and hand grip 
were measured and patients underwent the Timed Up-and-
Go (TUG) test. Hand grip was measured by a dynamometer 
(Jamar Hand Dynamometer, Lafayette Instrument Co) held 
in the dominant hand. The widely used, validated TUG testis 
used to measure the time taken by subjects to get up from a 
chair with arms, walk three metres and return to sit in the chair, 
with scoring as follows: below 20 seconds good mobility; 
more than 29 seconds, needs assistance; and 20-29 seconds, 
borderline mobility, balance and functional ability. Functional 
capacity was also measured by the Barthel index which 

assesses ten activities of daily living on a scale ranging from 0 
to 100: feeding, grooming, toilet use, bathing, dressing, transfer, 
mobility, climbing stairs, bladder control and bowel control. 
A self-reported quality of life questionnaire (EuroQoL-5D) 
was also administered along with a questionnaire (specifically 
designed for this study) about outdoor life and falls in the 
previous month.

Statistical analysis
Prevalence rates for frailty and pre-frailty— and the 

corresponding 95% confidence interval (CI) — were estimated 
using data from the two Mataró primary care centres, which 
registered 306 consecutive patients and identified 150 pre-frail 
subjects. For the objective of describing main characteristics 
of the pre-frail population, other 21 pre-frail cases identified in 
the primary care centre of Argentona were added to the pre-frail 
sample, obtaining an overall sample of 171 pre-frail subjects. 
The main objectives of the study were descriptive. Continuous 
and categorical variables were described using means (SD) 
and percentages, respectively. The variables associated with 
the presence of each frailty criterion were compared using the 
chi-square test or Fisher’s exact test. Continuous variables 
were compared using the Mann-Whitney U test or the t-test 
for independent data. All analyses were performed for the 
total sample and for women and men separately. Statistical 
significance was set at p<.05.

Results

In Mataró, a total of 306 consecutive subjects were screened 
for frailty, classified as follows: pre-frail, 150 (49.0%); 
frail, 95(31.0%); and robust, 61 (20.0%). Table 1 shows the 
prevalence of frailty and pre-frailty by age and sex, indicating 
a higher prevalence of frailty in women and individuals aged 
over 80 years. In the overall study (Mataró and Argentona), 
171 pre-frail subjects were recruited, 76 men and 95 women. 
Table 2 presents the main characteristics of the pre-frail 
sample, broken down for men and women. The most prevalent 
comorbid conditions were arthrosis, diabetes, hypertension and 
dyslipidaemia. The prevalence rate for heart failure was under 
20% and the prevalence rates for chronic bronchitis/chronic 
obstructive pulmonary disease, stroke, Parkinson disease, 
dementia, cancer, chronic kidney failure and chronic liver 
disease were all under 10%. Pre-frail subjects were ingesting 
6.2 medications on average, had mostly an outdoor life and 
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Table 1
Prevalence of frailty and pre-frailty by age and sex

Population Men (n=125) Women (n=181) P 70-80 years (n=202) >80 years (n=104) P
Robust 34 (27.2%) 27 (14.9%)

<.001
56 (27.7%) 5 (8.2%)

<.001Pre-frail 68 (54.4%) 82 (45.3%) 108 (72.0%) 42 (28.0%)
Frail 23 (18.4%) 72 (39.8%) 38 (18.8%) 57 (54.8%)
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Table 2
Main characteristics of the pre-frail study sample

All N=171 Men N=76 Women N=95 p
Sociodemographic data

Gender (% females) 55.6% - - -
Age, y 78.4 (4.9) 79.4 (4.7) 77.7 (5.0) 0.022
Educational level
• No studies/primary 86.9% 78.9% 93.5% 0.005
• Secondary/university 13.1% 21.1% 6.5%
Living alone 22.2% 14.5% 28.4% 0.029

Chronic diseases
Arthrosis 50.0% 45.9% 53.4% 0.386
Heart failure 18.7% 21.3% 16.4% 0.471
Peripheral vascular disease 15.7% 19.7% 12.3% 0.244
Stroke 9.0% 11.5% 6.8% 0.350
Parkinson disease 0.7% 1.6% 0% 0.455
Dementia 0.7% 1.6% 0% 0.455
Depression 15.7% 8.2% 21.9% 0.030
Cancer 6.0% 8.2% 4.1% 0.468
Chronic bronchitis/COPD 9.7% 18.0% 2.7% 0.003
Asthma 5.2% 1.6% 8.2% 0.126
Diabetes 35.8% 34.4% 37.0% 0.758
Gastric ulcer 3.0% 3.3% 2.7% 1.000
GERD 3.7% 6.6% 1.4% 0.177
Dyspepsia 11.2% 18.0% 5.5% 0.022
Chronic liver disease 0.7% 1.6% 0% 0.455
Chronic renal failure 8.2% 6.6% 9.6% 0.524
Hypertension 73.9% 67.2% 79.5% 0.108
Hyperuricaemia 23.9% 32.8% 16.4% 0.027
Dyslipidaemia 58.6% 55.0% 61.6% 0.439 
Pain 75.3% 70.7% 78.9% 0.214
• Backpain 45.8%
• Lower limb pain 59.8%
Pain intensity (VAS)* 5.2 (2.3) 4.7 (2.3) 5.6 (2.3) 0.031

Nutritional status
BMI --- 28.0 (4.5) 29.5 (4.5) 0.038
• <20 1.9% 4.2% 0%
• <20 63.1% 69.4% 58.0% 0.026
• >30 35.0% 26.4% 42.0%
MNA:
• Well nourished 90.8% 90.4% 91.1% 0.262
• At risk 8.0% 6.8% 8.9%
• Malnourished 1.2% 2.7% 0%

Functional capacity
Outdoor activity 91.8% 96.1% 88.4% 0.070
Hours walking outdoors/day 1.12 (0.8) 1.3 (1.1) 1.0 (0.6) 0.111
Barthel index 98.4 (3.7) 99.3 (2.4) 97.7 (4.3) 0.001
TUG test (seconds) 9.4 (3.4) 8.4 (2.4) 10.2 (3.9) 0.001
Falls in the last 3 months 12.1% 8.1% 15.4% 0.154

Medication
No.medications 6.23 (3.3) 5.6 (3.2) 6.8 (3.4) 0.062
>5 medications 55.1% 40.7% 67.2% 0.004
>10 medications 12.7% 11.1% 14.1% 0.632

Questionnaires
GDS≥2 (possible depression) 21.7% 18.4% 24.4% 0.348
EQ-5D 68.2 (15.8) 69.1 (14.0) 67.4 (17.2) 0.396
Abbreviations: BMI, body mass index; COPD, chronic obstructive pulmonary disease; EQ-5D, EuroQoLhealth outcome measure; GDS, Geriatric Depression Scale; GERD, gastroesopha-
geal reflux;MNA, Mini Nutritional Assessment; TUG, Timed Up-and-Go test; VAS, visual analogue scale.



had preserved their functional capacity and nutritional status. 
One third of the sample was obese while fewer than 2% were 
underweight. Three quarters of the pre-frailty sample reported 
pain, mostly in the back or lower limbs and 12% reported 
accidental falls in the previous three months. Compared to 
men, women had lower educational levels, were more likely to 
live alone, to suffer depression and to take drugs, had poorer 
functional capacity and reported greater pain.

The prevalence of each Fried criterion in pre-frail 
individuals is summarized in Table 3. Weakness was most 
prevalent overall, followed by slowness and exhaustion. 
Physical activity was preserved in over 80% of cases, and 
weight loss was the least prevalent criterion. The pattern was 
similar for both sexes, although slowness was somewhat 
more prevalent in women. A positive weakness criterion was 
associated with age in men and with back pain in women. 
Thus, 90% of men aged >80 years compared to 67% of men 
aged 70-80 years had poor muscle strength (p=.020); and 
71% of women with back pain compared to 47% of women 
with no back pain had poor muscle strength (p=.049). Low 
physical activity was also associated with lower limb pain 
(25.0% of those with pain compared to 9.3% of those without 
pain; p=.041). Finally, slowness was associated with the TUG 
test result (11.4 sec in those with slowness vs 8.5 sec in those 
without slowness; p<.001), number of hours walked daily 
(0.87 hours in those with slowness vs 1.24 hours in those 
without slowness; p=.002) and number of medications (7.1 
medicationsin those with slowness vs 5.3 medications in those 
without slowness; p=.016).

Discussion

Pre-frailty is an easily identified and highly prevalent 
clinical condition that frequently leads to functional decline 
and frailty. In our study pre-frailty prevalence was 49% among 
individuals aged 70 years and older consulting a primary care 
centre for any reason — a rate corroborated by other studies 
based on larger populations: 47% among subjects aged 65 
years and older according to the Cardiovascular Health Study 
(2); 40% in subjects aged 60 years and older according to the 
Third National Health and Nutritional Examination Survey 
(12); 32% in subjects aged 65 years and older according to the 

InCHIANTI study (13); and 37% in subjects aged 50–65 years 
according to the Survey of Health, Ageing and Retirement in 
Europe (14). Our slightly higher pre-frailty prevalence rate 
was probably because our study population was older and 
was drawn from persons consulting primary care centres. As 
for frailty, we observed an overall prevalence of 31%, and, in 
agreement with other published studies, prevalence increased 
with age and was higher in women (14). The data would 
indicate that approximately 80% of elderly people aged 70 
years and older who consult in primary care settings are at high 
risk of falls, acute complications, disability or dependence. It 
is thought that pre-frailty is a reversible and intermediate stage 
that should alert health professionals to potential functional 
decline and evolution to frailty or disability (11). Prevention 
programmes for these health problems need to be urgently 
implemented to avoid or even reverse functional capacity 
decline. There is abundant evidence on the positive impact 
of physical exercise and nutrition interventions in elderly 
populations (15). However, evidence for the effectiveness of 
specific frailty and pre-frailty screening programmes is scarce.

A deeper understanding of pre-frailty and its features is 
required in order to be able to design effective interventions 
to reverse the condition and prevent disability. A comparison 
with a randomly selected sample of community-dwelling 
individuals of the same age and from the same setting — 
previously documented by our group (16) — indicates that 
the pre-frail population consulting in primary care settings is 
not an especially comorbid population; our pre-frail subjects 
showed prevalence rates for the main chronic diseases that 
were similar to those for community-dwelling individuals, with 
the exception of diabetes, which was more prevalent in the 
pre-frail sample, in both men (34.4% vs 19.6%, respectively) 
and in women (37.0% vs 21.9%). Diabetes thus seems to 
be associated with a pre-frail condition. There is growing 
evidence of the effect of diabetes on skeletal muscle (17) and of 
accelerated loss of muscle mass and strength in individuals with 
diabetes (18, 19). Insulin resistance could also be a risk factor 
for muscle loss (20) because it produces a decrease in protein 
synthesis and an increase in protein degradation. Insulin is a 
powerful anabolic signal stimulating muscle protein synthesis 
in young people; in aged subjects with insulin resistance, 
however, insulin signalling is suppressed. Moreover, the bio-

CLINICAL AND FUNCTIONAL CHARACTERIZATION OF PRE-FRAILTY

J Nutr Health Aging
Volume 20, Number 6, 2016

656

Table 3
Prevalence of Fried frail criteria in pre-frail subjects

Frail criterion All Men Women p 70-80 years >80 years p
Weight loss 3.5% 2.6% 4.2% 0.694 4.6% 1.7% 0.424
Exhaustion 25.7% 27.6% 24.2% 0.725 30.3% 18.3% 0.090
Low physical activity 16.4% 14.5% 17.9% 0.678 16.5% 16.7% 0.980
Walk time 29.8% 18.4% 38.9% 0.003 28.4% 33.3% 0.570
Grip strength 70.4% 76.3% 65.6% 0.424 66.7% 76.3% 0.150



energetic capacity of skeletal muscle may also be impaired in 
diabetes; skeletal muscle adenosine triphosphate production 
is reduced, due to impaired insulin response (21), with the 
diminished energy availability predisposing an individual 
to frailty. We also observed that 26% of pre-frail men and 
42% of pre-frail women were obese (BMI >30). Obesity also 
contributes to the development of pre-frailty and frailty by 
promoting pro-inflammatory processes, insulin resistance, fat 
infiltration of the skeletal muscle, poor physical activity and 
hormonal changes with catabolic and satiation effects (such as 
increased leptin or decreased adiponectin levels) (22). All these 
changes may lead to a loss of muscle mass and/or strength and 
to the development of sarcopenic obesity, and, consequently, to 
pre-frailty and frailty.

Regarding chronic medication, the mean intake of 6.2 
prescribed drugs per pre-frail subject in our study can be 
rated as chronic polypharmacy. Prescriptions in the elderly 
have increased in recent years and, although this may indicate 
an improvement in care, careful analysis in terms of quality 
of care, safety and costs is required (23). Polypharmacy is a 
known risk factor for falls (24) and should alert physicians to 
the risk of developing frailty. Drug interactions, duplications, 
side effects and other drug-related problems increase with 
the number of medications and are of special relevance in the 
elderly. Some physiological changes occur with age that may 
affect pharmacokinetics and pharmacodynamics, such as slow 
absorption, changes in body composition (increased fat and 
decreased total water), decline in blood albumin concentrations 
and impaired liver and renal function affecting drug absorption, 
distribution and metabolism. All medication in the elderly 
should be reviewed according to proposed recommendations, 
such as those by Beers (25), STOPP-START (26), IPET (27) or 
ACOVE (28). 

As far as we know, only three studies have reported the 
prevalence of each Fried criteria in the pre-frail population (29, 
30, 12). We observed 70% prevalence of positive weakness 
criterion, a rate higher than reported in other studies of pre-frail 
subjects, probably because of differing age ranges. However, 
our results agree with the other studies in reporting weakness 
as the most prevalent Fried criterion. Danon-Hersch et al (29) 
observed that weakness was associated with heart disease, 
diabetes mellitus and arthritis in pre-frail subjects aged 65 
years and older. The effect of heart disease on weakness 
may be due to low physical activity, the effect of arthritis 
may be due to limited physical activity secondary to pain, 
and the effect of diabetes has been commented above. We 
observed very high prevalence of pain (75%) in pre-frail elderly 
subjects; furthermore, the mean pain intensity score was 5 on 
a 0–10 points scale, indicating moderate pain. We also noted a 
relationship between Fried weakness and back pain in women 
and between low physical activity and lower limb pain in 
the whole sample. Pain may lead to low physical activity, 
immobility, fatigue and, as consequence, muscle atrophy and 
loss of muscle strength. Because of the cross-sectional design 

of our study, it was not possible to establish whether pain 
was the cause or consequence of diminished muscle function; 
however, it seems reasonable to assume that pain may be 
responsible for limited physical activity which, in turn, leads 
to loss of muscle strength. Our results would underline the 
need to systematically explore pain in elderly subjects, given 
that it can be a triggering factor for frailty. Pain is a modifiable 
factor and its palliation or elimination is likely to contribute 
to enhanced functional capacity — although, again, we would 
suggest that the effects of pain on functional capacity and 
frailty also need further study. Our study has some limitations. 
The cross-sectional design only allows associations and not 
causal relationships to be established between different factors. 
The lack of a non-frail control group with which to compare 
prevalence rates for the main factors studied and the limited 
sample size are other limitations.

In summary, pre-frailty is very common among elderly 
subjects consulting in primary care settings. Weakness 
is the main frailty component affecting pre-frail subjects. 
The presence of diabetes, pain or polypharmacy should alert 
healthcare professionals to the existence of frailty or pre-
frailty; furthermore, addressing these issues should contribute 
to delaying the onset of full-blown frailty. Simple screening 
tools to identify pre-frailty and frailty conditions in primary 
care settings are available and simple interventions have shown 
effectiveness in preventing loss of muscle mass and strength. 
Nonetheless, more research is needed into the effectiveness of 
frailty and pre-frailty screening programmes in primary care 
settings in preventing functional decline and disability.
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