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ABSTRACT

Background Frailty is a geriatric syndrome associated with limited function, reduced quality of life and premature death.
Chronic conditions, such as diabetes and vascular disease leading to chronic ulceration, may increase the risk of frailty. If
chronic wounds are a strong predictor of frailty, researchers and practitioners should proactively and effectively manage both
the wound and the potential underlying frailty issues. However, there is a paucity of research evidence in this area.

Aim We aim to identify the prevalence of frailty and pre-frailty in older adults with chronic leg ulcers and/or diabetes, and
investigate the associations between having diabetes and chronic leg ulcers and being pre-frail or frail.

Design Descriptive and cross sectional study protocol.

Data collection Frailty and pre-frailty status will be identified using two separate tools — the Groningen Frailty Indicator
(self-reported) for multidimensional frailty screening, and the five criteria of the Physical Frailty Phenotype for physical frailty
assessment.

Sample Patients aged >65 years with chronic leg ulcers and/or diabetes will be recruited from two hospitals in the west of
Ireland.

Data analysis Associations between the frailty and pre-frailty prevalence and wound aetiology and duration, age, gender and

co-comorbidities will be explored using descriptive and comparative analyses.
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KEY MESSAGES

- Studies reporting the prevalence of frailty or pre-frailty in
patients with chronic wounds are very limited.

- We hypothesise that the presence of chronic wounds,
together with diabetes, significantly increases the risk of
pre-frailty and frailty.

INTRODUCTION

As the population ages, more older adults with chronic
conditions, such as diabetes and vascular diseases, are
vulnerable to developing chronic wounds'? and are at high
risk of adverse outcomes related to wound care interventions’.
Chronic wounds in older individuals are among the most
overwhelming and difficult to treat age-related conditions.
They are strongly associated with a decreased quality of life
(QoL)'. Chronic wounds in older adults are usually linked
with declines in multiple domains of function, in contrast to
younger individuals', and they cause significant morbidity3.
Therefore, chronic wounds in older adults require attention as
part of a comprehensive assessment’.
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‘Frailty’ is a geriatric syndrome that manifests as a decline in
physiological reserve that compromises the ability to cope
with stressors*. It is associated with older age® and functional
impairments®. There are also conceptual definitions of frailty
indicating that it is a multidomain and multidimensional state,
deficit or decline®. Despite several consensus definitions”8,
frailty has been operationalised using different screening and
assessment tools such as the Physical Frailty Phenotype?®, the
deficit accumulation model, also known as Frailty Index',
and many other methods, including multidimensional frailty
screening tools such as the Groningen Frailty Indicator
(GFI)"'2, The choice of instrument may depend on the setting,
person using it, local policies and time constraints®; however,
the use of standard and widely accepted instruments helps in
making comparisons with available findings®.

A prodromal stage of frailty, so-called ‘pre-frailty’, can be
detectable before older adults are seriously impacted by
their chronic condition™. Pre-frailty can be reversed by timely
interventions'™ and may not necessarily lead to frailty. Early
identification of frailty in older adults with chronic wounds
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could enable the prevention of adverse outcomes such as
reduced QoL™"", reduced function and disability>'¢, increased
hospital re-admissions'’, and mortality'> &,

Chronic diseases and comorbidity affect the frailty status of
older adults®, and it has been reported in many studies that
diabetes is associated with an increased risk of frailty’®?2. The
mechanism leading to the development of frailty in people
with diabetes is complex??, and it is still unclear whether
frailty leads to diabetes and affects HbA1c levels**?. However,
diabetes and frailty often occur together®. Furthermore, the
treatment and management of diabetes in older populations
is challenging?, and diabetes is associated with disruption in
wound healing?. We hypothesise that the presence of chronic
wounds, together with diabetes, significantly increases the risk
of pre-frailty and frailty.

Although it is estimated that chronic wounds, especially
diabetic foot ulcers (DFU) and venous leg ulcers (VLU), are
directly associated with an increased risk of frailty, there is
a paucity of research evidence in this area. One small study
from Brazil® identified moderate frailty in 42% of patients with
DFU. Similarly, VLU are reported to be a predictor of frailty*°.
However, studies reporting the prevalence of frailty or pre-
frailty in patients with chronic wounds are very limited, and we
will address this research gap.

Frailty is not routinely assessed in chronic leg ulcer patients,
and there are no standard recommendations for pre-frailty
or frailty screening or assessment in patients with chronic leg
ulcers. Furthermore, existing wound-specific clinical guidelines
do not provide specific guidance on managing frail patients?.
For these reasons, it is necessary to develop specific guidelines
based on research evidence that support clinical decisions.
This study will illustrate the importance of routine frailty
assessment in patients with chronic leg ulcers and inform
practitioners and policy-makers. Our study aims to identify
the prevalence of frailty and pre-frailty in older adults with
chronic leg ulcers and/or diabetes and to investigate the
associations between having diabetes and chronic leg ulcers
and being pre-frail or frail. It will also have a specific focus
on both physical and multidimensional frailty, separately, to
understand their connections with chronic leg ulcers.

METHODS

We hypothesise that chronic leg ulcers may be considered a
determinant of frailty, and diabetes could be another factor
contributing to this outcome when it co-occurs with a chronic
leg ulcer. Therefore we expect that:

+ Hypothesis 1: Participants with chronic leg ulcers will have a
higher rate of frailty compared to those with diabetes only.

+ Hypothesis 2: Participants with chronic leg ulcers and
diabetes will have a higher rate of frailty compared to those
with a chronic leg ulcer only or with diabetes only.

Objectives

Primary objectives: 1) To identify and compare the prevalence
of frailty and pre-frailty in older adults with chronic leg ulcers
and/or diabetes; 2) To identify the association between
diabetes, chronic leg ulcers, pre-frailty and frailty.

Secondary objectives: 1) To compare physical frailty and
multidimensional frailty status measured using relevant
tools and their association with chronic leg ulcers; 2) To

provide evidence for a larger project on the development
of interventions for early identification of pre-frailty in older
adults with chronic leg ulcers.

Design, sample and sampling

This is a research protocol for a descriptive, cross-sectional
study comprising three patient groups: Group 1, those with
diabetes and a chronic leg ulcer; Group 2, those without
diabetes but with a chronic leg ulcer; and Group 3, those
with diabetes but without a chronic leg ulcer (the reference
group). Since the study data will be collected from a not
very densely populated geographic area, the convenience
sampling method will be used, which is a common type of
non-probability sampling®'. To minimise bias, sampling criteria
will be used (i.e., patients who meet the inclusion criteria
below and agree to take part in the study). To achieve an
understanding of the interest area and obtain data to test the
study’s hypotheses, a sample of 150 patients will be targeted,
with 50 participants in each group. Prior to commencement
of the full study, data has been collected from 15 participants
attending two clinics as part of a pilot study to test the
feasibility of the data collection tools.

Inclusion and exclusion criteria

Patients who meet the following criteria will be included: are
aged =65 years; currently have a chronic leg ulcer, such as
VLU, or have had one in the last 6 months (except Group 3
patients); have diabetes (Groups 1 and 3); are able to walk; are
a community-dweller/not living in a long-term care facility;
and are able to provide informed consent. Patients who are
not able to walk independently, those living in a long-term
care facility or who are currently hospitalised, and those
unable to give informed consent will be excluded.

Setting

The sample will be recruited from two hospitals in the west of
Ireland.

Data collection

The data collection will be performed in two steps to allow
comparisons between physical frailty assessment and
multidimensional frailty screening results and their association
with chronic leg ulcer occurrence. The data collection will
be completed by the lead investigator who is a registered
nurse and familiar with frailty identification tools, and research
assistants will support this process after being trained by the
lead investigator. Two commonly used, well validated*?? frailty
assessment and screening instruments will be used for the
identification of frailty status.

Groningen Frailty Indicator (GFI)

An initial screening of pre-frailty and frailty will be completed
using the multidimensional, self-reported GFI'2. The self-
reported GFI provides an assessment including physical,
psychological, social and cognitive domains of frailty. It
contains 15 questions, and a score of 4 or higher represents
moderate to severe frailty. We choose to use the GFl since
it has previously been used in other studies focusing on
community-dwelling populations®2.

Physical Frailty Phenotype

A further assessment of physical frailty will be performed using
the well-validated Physical Frailty Phenotype®® which has been
widely used in previous studies employing frailty assessment
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in various settings, including community-dwellers>*, It defines
frailty by five criteria — weakness, slowness, exhaustion, low
physical activity and unintentional weight loss. Participants
are considered robust (0), pre-frail (1-2), or frail (=3)
depending on the number of criteria they score. Weakness
will be measured using a handgrip strength dynamometer®*34;
slowness by gait speed (the Timed ‘Up and Go’ test with
>12s cut-off)®**35; unintentional weight loss (=5%) with the
Malnutrition Universal Screening Tool (Step 2)*’; exhaustion
using the question ‘In this last month, do you feel that you
have less energy to do the things you want?’ (0=no exhaustion,
1=exhaustion)®; and low physical activity by the question
‘How often do you practise a physical activity such as dancing,
walking, farm work or gardening?®® (=once a week=active,
<three times a month=not active)3.

Case report form

A case report form developed by the researchers based on
the relevant literature will be used to record participants’ age,
gender, wound type, duration of wound and co-morbidities.

Data analysis

Data analysis will be performed using Statistical Package
for the Social Sciences (SPSS). Descriptive statistics will be
applied, and comparisons will be made considering group
differences and covariates. These comparisons will include
frailty and pre-frailty status, and the presence of diabetes
and chronic leg ulcer status to describe differences between
Groups 1, 2 and 3. Comparisons will also be made based
on age, gender, wound aetiology, wound duration and
co-morbidities. Sub-group analyses will be performed based
on ulcer status (i.e., currently open or not) and type of frailty
(physical versus multidimensional). Outcome measures will be
the variables related to frailty status (pre-frail, frail and robust,
assessed by the Physical Frailty Phenotype and GFI score 4
and over). The independent variables will be the participants’
age, gender, chronic leg ulcer status, ulcer aetiology, ulcer
duration, diabetes status and co-morbidities. Parametric or
non-parametric tests will be applied based on the distribution
of data. Logistic regression analyses will be performed to
identify factors contributing to frailty status.

Ethics

Ethics approval has been obtained from the Galway Clinical
Research Ethics Committee (reference number C.A. 2715).
The study protocol conforms to the ethical guidelines of the
Declaration of Helsinki (2013) and the General Data Protection
Regulation (GDPR) (European Union) 2016/679. Written
information (patient information leaflets) will be provided to
each potentially eligible participant explaining the nature of
the study. The recruitment will be opt-in; potential participants
will express their interest by contacting the researcher directly.
The researcher will provide detailed information about all
assessment procedures. Written consent will be obtained prior
to data collection. All participants will have the capacity to
give informed consent. All data will be collected, processed
and stored anonymously.

IMPLICATIONS FOR CLINICAL PRACTICE OR FUTURE
RESEARCH

« This will be the first European study to understand frailty
and pre-frailty prevalence in older adults with chronic leg
ulcers.
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« It will open new ground in a promising area by explaining
the connections between frailty and wound management.

« The results of this study will also provide evidence for the
association between chronic leg ulcers and physical and
multidimensional frailty.

« This study will determine the functional impact of
chronic wounds on community dwellers and illustrate the
importance of frailty screening in older adults with chronic
wounds. Therefore, it will inform practitioners and policy-
makers about considering frailty when evaluating and
treating such patients.

« It will also motivate future studies about simple self-
screening tools for the early identification of pre-frailty in
adults with chronic leg ulcers.

« Consequently, in line with the current gaps in this area
of research, this study highlights the potential for future
studies targeting the effective management of frailty and
pre-frailty in people with chronic wounds to enhance
patients’ capacity and self-management, to enable them
to continue taking part in society, and to contribute to
reducing healthcare costs.
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