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ABSTRACT

Diabetic foot ulcer (DFU) healing is a complex and slow process that depends on several factors such as the patient's physical
health. However, psychological factors such as distress, which are commonly reported by patients with DFU, may also influence
DFU development and recurrence. This pilot randomised control trial (RCT) assesses the effectiveness of progressive muscle
relaxation and hypnosis on DFU healing and quality of life (QoL) in distressed patients. Sixty-nine patients who received
standard care treatment were randomly assigned to one of four groups: muscle relaxation (TG1), hypnosis (TG2), neutral
sessions (active control: ACG), and no intervention (passive control: PCG). Primary outcomes were both DFU healing and QoL.
Secondary outcomes were perceived stress, psychological morbidity, and illness (DFU) representations. Patients were assessed
at baseline (T0), 2 months after the baseline (T1), and 4 months later (T2). Regarding primary outcomes, comparisons between
groups showed significant differences only in DFU healing: TG1, TG2, and ACG reported more improvements than PCG at T1,
while TG1 showed more improvements than TG2 and PCG at T2. Results for secondary outcomes revealed less threatening
DFU representations in TG1 compared to TG2 and ACG, and more psychological morbidity in TG2 than TG1, both at T1.
Within-group analysis in primary outcomes showed DFU healing and physical QoL improvement in all groups, DFU-related
QoL improvement in all groups except PCG, and an increase in mental QoL only in TG2 and ACG. Regarding secondary
outcomes, results showed a decrease in DFU's representations only in TG1, and a significant decrease in stress and psycho-
logical morbidity in TG1, TG2, and ACG. Results suggest that both stress-reduction interventions should be included in the
multidisciplinary treatment and rehabilitation plan for distressed patients with DFU(s).
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1 | Introduction

Diabetic foot ulcers (DFU(s)) are one of the most serious com-
plications of diabetes, associated with amputation (Shin
et al. 2017), and increased morbidity and mortality (Renner and
Erfurt-Berge 2017). It is estimated that 15%-25% of all patients
with diabetes mellitus (DM) may develop a foot ulcer (Yaz-
danpanah et al. 2015), which is more common in patients with
type 2 DM (T2DM) (Zhang et al. 2017).

DFU healing is a complex and slow process depending on
several factors such as the patient's health condition. However,
psychological factors such as distress may also influence DFU
development and recurrence (Jiang et al. 2022; Walburn
et al. 2009; Westby et al. 2020). There is strong evidence sug-
gesting that individuals with DM are more likely to suffer from
anxiety and depression symptoms compared to the general
population (Khan et al. 2019), with patients with DFU(s)
experiencing moderate anxiety and depression (Polikandrioti
et al. 2020). Additionally, psychological morbidity may lead to
poor adherence to treatment and self-care behaviours, compli-
cating the healing process (Polikandrioti et al. 2020).

One of the consequences of DFU is the loss of mobility and,
consequently, the inability to perform activities of daily living
(Renner and Erfurt-Berge 2017), which contributes to impaired
quality of life (QoL). In addition, the stress resulting from hard-
to-heal or recurrent ulcers, together with the stress related to
financial strain, social isolation, daily self-care, and fear of foot
amputation, is associated with poorer QoL (Alosaimi et al. 2019;
Pedras et al. 2016; Polikandrioti et al. 2020; Wukich et al. 2018).

Illness perceptions also play a crucial role in patients’ emotional
and behavioural responses when facing a health problem
(Leventhal et al. 2020). In patients with DM, illness perceptions
are related to adherence to treatment, foot care behaviours,
metabolic control, and prognosis (Almeida et al. 2023; Broad-
bent et al. 2011; Pereira et al. 2018; Vedhara et al. 2016). Ac-
cording to Vedhara et al. (2016), worse DFU perceptions predict
poorer health outcomes and higher mortality rates.

Considering that psychological variables such as stress, psy-
chological morbidity, and illness representations impair pa-
tients' QoL and DFU healing, there is an urgent need for robust
evidence on the effectiveness of psychological interventions in
this area (Norman et al. 2020; van Netten et al. 2016). Also,
given that most studies are focused on DFU prevention, effec-
tiveness studies on DFU healing and QoL are required (McGloin
et al. 2021; Norman et al. 2020).

Over the past years, the effects of specific interventions to
reduce psychological distress on health outcomes have been
addressed in the literature, particularly relaxation interventions
(Robinson et al. 2017). According to a study conducted with 70
patients, eight weekly relaxation sessions reduced psychological
morbidity (i.e., anxiety, depression, and stress) and blood
glucose levels in patients diagnosed with T2DM (Ebrahem and
Masry 2017). A randomised study with 32 patients with type 1
(T1DM) and T2DM, with non-healing DFU(s), concluded that
one single session of biofeedback-assisted relaxation contributed
to wound healing (Rice et al. 2001) with 87.5% of individuals

from the experimental group having their DFU healed
compared to 43.8% of patients from the control group. Along
with relaxation, hypnosis has also shown promising results in
reducing stress, decreasing blood sugar levels, and managing
neuropathic pain in patients with DM (Deswita et al. 2019;
Kubra et al. 2023; Pereira 2017). However, as far as the authors
are aware, no study has previously focused on the impact of
hypnosis on chronic wounds such as DFU(s).

Although stress-reduction interventions as adjuvant therapies
are known to improve DFU healing (Pombeiro et al. 2022; Rice
et al. 2001) and QoL (Ebrahem and Masry 2017), previous
literature on the effectiveness of stress-reduction interventions,
such as muscular relaxation and hypnosis, in patients with
diabetes or DFU, is scarce. Therefore, more studies on the
effectiveness of such interventions on patients' QoL and chronic
wounds are needed, specifically randomised clinical trials
(RCTs) since these are the most appropriate designs to assess
treatment effectiveness (Hariton and Locascio 2018).

Given previous evidence showing the benefits of relaxation and
hypnosis on clinical and psychological outcomes in individuals
with diabetes, a four-armed pilot RCT to compare the effective-
ness of two stress-reduction interventions, progressive muscle
relaxation, and hypnosis, on DFU healing and QoL, in distressed
patients with one or two DFU(s) was designed. This pilot RCT
aimed to assess the effectiveness of a muscle relaxation inter-
vention with guided imagery (treatment group 1: TG1) compared
to hypnosis with guided imagery (treatment group 2: TG2) versus
two control groups—neutral guided imagery placebo (active
control group: ACG) and a group that does not receive any psy-
chological intervention (passive control group: PCG)—on DFU
healing, QoL, psychological distress, and illness representations.
Specifically, the aim was to assess differences between and within
groups regarding patients’' DFU healing and QoL, over time. The
secondary objective aimed to assess differences between and
within groups regarding patients’ perceived stress, psychological
morbidity, and illness representations, over time.

2 | Methods

2.1 | Study Design

This is a longitudinal, multicenter, participant-masked, sham-
controlled pilot RCT with a 1:1:1:1 allocation ratio. Although
the initial goal was to conduct a full-scale pre-registered RCT,
the COVID-19 pandemic confinement compromised the sample
collection. Therefore, the initial proposal was adapted and
transformed into a pilot RCT. Thus, the pilot trial resulted from
an adaptation of the design and methodology planned for the
definitive RCT, which was originally registered at ClinicalTrials.
gov (NCT02003261). For a more detailed presentation of the
design and methodology of the large RCT, please refer to the
study protocol publication (Pereira et al. 2022).

2.2 | Ethical Considerations

The study was conducted by the Declaration of Helsinki (World
Medical Association 2013).
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2.3 | Setting and Participants

All eligible patients with one or two chronic DFU(s) being treated
for the first time in the diabetic foot outpatient clinic of one of the
three major public central hospitals in northern Portugal, be-
tween March 2019 and September 2021, were consecutively
enrolled in this study. The diabetic foot consultations were per-
formed by a multidisciplinary team that included physicians
(endocrinology, general and vascular surgery, orthopedics),
nurses, and podiatrists, with no costs for patients as they were
fully covered by the national healthcare system.

Participants were distressed patients, 18 years old and above,
with one or two chronic DFU(s) at the baseline assessment, who
provided written informed consent. Chronicity was defined as
active ulcers lasting more than 6 weeks but < 14 weeks, based
on literature showing that non-healing ulcers as those that fail
to heal after 6 weeks of conservative therapy (Rabba Tabassum
et al. 2022), and those that remained unhealed at 14 weeks (Ince
et al. 2007). Distress was assessed through the Perceived Stress
Scale (PSS) (Trigo et al. 2010) and the Hospital Anxiety and
Depression Scale (HADS) (Pais-Ribeiro et al. 2007), with scores
equal to or > 13 (male patients) or 17 (female patients) on PSS,
or equal to or > 11 on the HADS subscales, indicating distress.

Exclusion criteria were: having recurrent DFU(s), i.e., ulcer
resurgent at the same location within < 6 months of complete
healing; having more than two active DFU(s); showing no
distress; having undergone an organ transplant; undergoing
hemodialysis/stage 5 of chronic kidney disease (CKD); having
an active cancer diagnosis; having a diagnosis of a psychotic
disorder or dementia (recorded in the patient's medical records);
and receiving psychological support.

2.4 | Interventions

All participants received standard medical/nursing care for
DFU, according to the guidelines of the Portuguese General
Health Direction and the International Working Group on the
Diabetic Foot. The standard DFU care included pressure relief
at the ulcer site, debridement, control of infection and inflam-
mation, and revascularisation when appropriate.

Participants in the intervention groups received progressive
muscle relaxation (TG1) or hypnosis (TG2) sessions with guided
imagery. The protocol for both interventions included four in-
dividual scripted sessions, each one with approximately 45 min.
Sessions were delivered every 2 weeks, resulting in approxi-
mately a 2-month treatment course.

Muscle relaxation consisted of alternately tensing and relaxing
muscle groups throughout the body. Relaxation began with
diaphragmatic breathing, followed by progressive muscle
relaxation, a technique initially developed by Jacobson in the
1930s involving the contraction and subsequent relaxation of
different muscle groups (Payne and Donaghy 2010). Guided
imagery was focused on the DFU healing following the muscle
relaxation exercises, during which the patient was asked to

imagine the DFU and the foot being healed. Hypnosis was
conducted by two qualified hypnotherapists Each session fol-
lowed the hypnotic protocol, specifically tailored to reduce
stress, based on the following stages: presentation of the session
goals and a call for change (pre-talk); capturing patients’
attention to absorb the sensations from the surrounding envi-
ronment and/or the body (absorption); the use of direct and
indirect hypnotic suggestions (ratification); providing patients
evidence that the hypnotic mindset was occurring at the
moment (aliciation); activating patients’ unconscious responses
through hypnotic language and guided imagery (dissociation);
and, finally, the patients' awakening from the hypnotic mindset
(awakening). The hypnosis protocol included guided imagery
with patients being specifically asked to focus on healing met-
aphors regarding DFU healing.

Patients allocated to the ACG received neutral sessions with
guided imagery with the sole purpose of controlling the atten-
tion effect received from health psychologists and hypnothera-
pists towards those patients allocated to the treatment groups.
Neutral sessions were conducted by health psychologists and
were focused on the patients’ daily life before the DFU (e.g.,
‘Please, try to remember how your daily routine was on regular
working days before the DFU. Can you describe those mem-
ories?’). As in the treatment groups, ACG sessions followed a
scripted protocol that included four sessions of approximately
45 min every 2 weeks, each one dedicated to a different topic
(family, work, friends, and leisure). The purpose of including a
comparable attention placebo control activity, with similar
contact time with the health psychologist, intended to enhance
the study's credibility in ACG participants (Aycock et al. 2018).

The PCG did not receive any intervention besides the standard
medical/nursing DFU treatment.

2.5 | Randomisation

Eligible participants were randomised into one of the four
groups, in varying size blocks. An independent researcher un-
aware of the numeric coding for each group, created the ran-
domisation sequence using an online random number generator
with a 1:1:1:1 allocation, using block sizes of 12. The sequence
was stored in a secure and password-protected database, only
accessible by the independent researcher.

Participants' randomisation was stratified according to (i) data
collection site, (ii) chronic kidney disease (CKD) and the disease
stages (without CKD/CKD stage 1, and 2; CKD stage 3, and 4),
and (iii) peripheral arterial disease (PAD) (without PAD; with
PAD), in a total of 12 possible strata. Participants were masked
throughout the conduct of the trial, whereas researchers were
aware of the allocation since they were responsible for the TG1,
TG2, and ACG sessions. The envelopes containing the group
assignment were sealed, numbered sequentially, and were
opened only after patients’ baseline assessment, thus ensuring
that the allocation process was concealed from both participants
and researchers.
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2.6 | Procedures

Participants in the intervention and control groups were
assessed at the pre-intervention baseline (T0), at the end of the
intervention (TO + 2 months: T1), and 6 months after TO
(TO + 6 months/T1 + 4 months: T2). Patients’ demographic
information (e.g., sex, age, education) was gathered at the
baseline. Data was collected through face-to-face interviews
conducted by researchers (health psychologists).

2.7 | Outcomes

The primary outcomes in this study were the DFU healing, and
the impact of DFU on QoL, and on physical and mental QoL.
Secondary outcomes included perceived stress, psychological
morbidity, and illness representations.

2.8 | Measures

2.8.1 | Clinic Questionnaire

This questionnaire was created by the research team (health
psychologists and physicians) to gather patients’ relevant med-
ical information (e.g., DM duration, diabetic foot type, HbAlc).
The patient’s physician or nurse completed this questionnaire.

2.8.2 | RESVECH 2.0-PT (Marques 2016)

This scale monitors chronic wound healing progression, from its
emergence to complete healing, and has been widely used
among Hispanic and Latin American populations. It includes
six dimensions (size of the wound, depth/tissue concerned,
edges, type of tissue in the wound bed, exudate, and infection/
inflammation), with total scores ranging from 0 (healed wound)
to 35 (worst possible lesion). RESVECH was used in this study
to evaluate DFU healing, with higher scores indicating the worst
progression regarding wound healing. The Cronbach's alpha of
the Portuguese version was 0.79, and in this study, the Cron-
bach's alpha was 0.66. Since the questionnaire has a small
number of items and the average inter-item correlation (0.24)
falls in the range of 0.15-0.50, as recommended by Clark and
Watson (2019), internal consistency reliability was considered
adequate. This questionnaire was completed by the patient's
physician or nurse.

2.8.3 | Diabetic Foot Ulcer Scale-Short Form (DFS-SF;
Bann et al. 2003; Pereira et al. 2024)

The Portuguese validation of DFS-SF assesses the impact of the
DFU on patients' general QoL through 26 items grouped into six
subscales: leisure, physical health, dependence/daily life, nega-
tive emotions, worried about ulcers/feet, and bothered by ulcer
care. Items are rated on a five-point Likert scale, with higher
scores indicating higher QoL. In this study, only the total scale
was used, with a Cronbach's alpha of 0.92.

2.8.4 | Short-Form Health Survey (SF-36; Ferreira
et al. 2012)

SF-36 measures physical and mental health-related QoL
through eight health dimensions: physical function, physical
performance, bodily pain, general health perceptions, vitality,
social function, emotional performance, and mental health. SF-
36 provides physical (PSM) and mental (MSM) summary mea-
sures with higher scores indicating better health-related QoL.
Items are answered using a Likert scale with three, five, and six
options. Internal consistency for the Portuguese version was
good (PSM: a = 0.86; MSM: a = 0.87). In this study, Cronbach's
alphas for PSM and MSM were 0.79 and 0.88, respectively.

2.8.5 | Illness Perception Questionnaire-Brief (IPQ-B;
Figueiras et al. 2010)

This instrument is an eight-item scale that assesses illness rep-
resentations through three dimensions: cognitive representa-
tions (five items) that include identity, duration, personal
control, treatment control, and consequences; emotional rep-
resentations (two items) that include concern and emotional
responses; and comprehensibility consisting of a single item.
IPQ-B uses a 0-10 visual analogue scale, and higher scores
indicate more threatening illness representations. In this study,
IPQ-B was used to assess DFU representations. Since each item
represents a subscale, neither the original nor the Portuguese
version presents internal consistency coefficients. More
recently, Broadbent et al. (2015) have suggested a single coef-
ficient for the global scale. In this study, Cronbach's alpha for
the global scale was 0.57. Given that this scale measures a broad
construct such as illness representations, includes a small
number of items, and presents an average inter-item correlation
of 0.18, included in Clark and Watson's criteria for valid scales
(between 0.15 and 0.50), (Clark and Watson 2019), the total
score was used.

2.8.6 | Perceived Stress Scale (PSS; Trigo et al. 2010)
This instrument consists of 10 items to evaluate perceived stress
during the previous month. Items are answered on a five-point
Likert scale, and higher scores indicate higher levels of
perceived stress. Internal consistency for the Portuguese version
was 0.87. In this study, Cronbach's alpha was 0.74.

2.8.7 | Hospital Anxiety and Depression Scale (HADS;
Pais-Ribeiro et al. 2007)

This 14-item scale assesses psychological morbidity. HADS in-
cludes two subscales: depression (7 items) and anxiety (7 items).
Items are rated on a four-point scale, with higher scores indi-
cating higher levels of psychological morbidity (scale),
depression, and anxiety (subscales). The Portuguese version
presented Cronbach's alphas of 0.81 for depression and 0.76 for
anxiety. This study used the global scale, with a Cronbach's
alpha of 0.78.
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2.9 | Sample Size Calculation

According to Cocks and Torgerson (2013), sample size calcula-
tion for pilot studies with continuous outcome measures,
assuming the average effect size of 0.50, statistical power of 0.80,
and a statistical significance level of 0.05, requires 48 partici-
pants i.e., 12 participants per arm. Considering that RCTs
involving chronic patients and multiple evaluation moments
often report attrition rates from 20% to 30% (Hui et al. 2013), the
calculated sample size was increased by 30%, resulting in a
sample of 69 participants at baseline.

2.10 | Statistical Analysis

Frequencies, means, and standard deviations were used to
describe demographic, clinical, and psychological data. Com-
parisons between groups and within groups, over time, were
performed using mixed general linear models of analysis of
variance for repeated measures, and assuming an intention-to-
treat approach. Time (T0/T1/T2) and group (TG1/ACG/PCG/
TG2), as well as their interaction, were defined as fixed effects,
taking TG1 and baseline (TO) as reference. Comparative ana-
lyses were carried out controlling for (i) the number of sessions
received (0/1/2/3/4), with patients from the PCG receiving zero
intervention sessions; (ii) sex (male/female) and (iii) residential
area (rural/urban). A p value lower than 0.05 was considered
statistically significant.

Statistical analyses were performed using SPSS Statistics soft-
ware (version 28, IBM Corp., NY, USA) and Rstudio, (version
3.6.2, R Core Team, Vienna, Austria).

3 | Results

3.1 | Sample Characteristics

A sample of 153 patients with one or two chronic DFU(s) was
assessed. However, 84 patients did not report significant distress
and were not included in the study. A total of 69 distressed
patients with T2DM were randomly allocated to one of four
groups (Figure 1).

Baseline participants’ characteristics are shown in Table 1. DFU
healing and psychological descriptive statistics for each group in
TO, T1, and T2 are shown in Table S1.

3.2 | Differences Between Groups Across Time
Controlling for the Number of Sessions, Sex, and
Residential Area

3.2.1 | Primary Outcomes

Significant differences between groups over time were only found
in DFU healing (Figure 2). TG1 (8 =4.54, p=0.02), TG2 (8 =4.30,
p =0.03), and ACG (8 = 4.19, p = 0.03) showed more significant
improvements than PCG after sessions (T1). During the follow-up
period (T2), TG1 revealed more healing improvements than TG2
(8 =3.68, p=0.04) and PCG (8 = 4.30, p = 0.03).

3.2.2 | Secondary Outcomes

Only DFU representations and psychological morbidity showed
significant changes between groups across time (Figure 2).
DFU representations showed significant differences between
intervention groups in T1, with TG1 reporting less threatening
DFU representations than TG2 (8 = 14.26, p = 0.01). TG1 also
showed less threatening DFU representations than ACG in T1
(B = 11.44, p = 0.04). Regarding psychological morbidity, there
were also significant differences between intervention groups,
with TG2 reporting more psychological morbidity in T1
(B = 5.02, p = 0.04).

3.3 | Differences Within Groups Across Time
Controlling for the Number of Sessions, Sex, and
Residential Area

Results for primary and secondary outcomes, taking TG1 and TO
as reference, may be found in Tables 2 and 3.

3.3.1 | Primary Outcomes

3.31.1 | DFU Healing. Significant improvements were
found between TO and T1 for TG1 (8 = —5.88, p < 0.001), TG2
(8 = —4.04, p < 0.01), ACG (8 = —6.29, p < 0.001), and PCG
(B =-3.19, p = 0.01). There were also significant improvements
between TO and T2, in TGl (8 = —8.39, p < 0.001), ACG
(8 = —8.70, p < 0.001), and PCG (8 = —5.95, p < 0.001).

3.3.1.2 | DFU-Related QoL. QoL improved significantly
between TO and T1 in TG1 (8 = 15.61, p < 0.01), TG2 (8 = 19.41,
p < 0.01), and ACG (8 = 17.05, p < 0.01). TG1 (8 = 17.02,
p < 0.01), TG2 (8 = 20.80, p = 0.02), and ACG (8 = 19.13,
p = 0.02) also improved between TO and T2.

3.3.1.3 | Physical QoL. TGl (8 = 8.17, p = 0.04), TG2
(B = 13.31, p < 0.01), and ACG (8 = 14.68, p < 0.01) showed
significant improvements from TO to T1, while all groups
showed significant improvements between TO and T2 (TG1:
B =12.34, p < 0.01; TG2: B = 14.43, p = 0.03; ACG: = 12.58,
p = 0.01; PCG: 8 = 14.52, p = 0.01). Only PCG improved
significantly from T1 to T2 (8 = 11.97, p = 0.02).

3.3.1.4 | Mental QoL. TG2 showed a significant improve-
ment from TO to T1 (8 = 12.98, p = 0.01), while ACG showed
significant improvements from TO to T1 (8 = 11.87, p = 0.02),
and from TO to T2 (8 = 11.68, p = 0.04).

3.3.2 | Secondary Outcomes

3.3.2.1 | DFU Representations. TG1 showed a significant
decrease from TO to T1 (8 = —12.84, p < 0.01), with an increase
from T1 to T2 (8 = 14.06, p < 0.01).

3.3.2.2 | Perceived Stress. TG1, TG2, and ACG showed a
significant decrease between TO and T1 (TGl: § = -5.25,
p < 0.01; TG2: f = —7.59, p < 0.001; ACG: § = —7.12, p < 0.001),
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Assessed for eligibility

(n=1366)

Excluded (n = 1213) \
- Did not agree to participate (n = 16)

- Without DM or diabetic foot (n = 32)

- Without DFU/ healed DFU (n = 387)

- Cognitive impairment/ unable to respond (7 = 171)
- DFU with more than 14 weeks of duration (n = 160)
_ | - More than two active DFUs (n = 85)

A\ 4

- DFU is a recurrence (n = 30)

- Transplant, hemodialysis or oncological disease (n = 165)

- Did not attend the consultation/ no appointment/ hospital
discharge (n = 106)

- No consultation due to COVID-19 restrictions (n = 44)

- Psychological support (n = 5)

- Hospitalized (n = 8)
\@ (n=4) /
Baseline assessment (T0)

(n=153)
p
»| Excluded (n = 84):
- Non-clinically distressed (n = 84)
A 4
( Randomized W
L (n=69) )
4 l l L 4
T.G. 1: Relaxation A.C.G.: Active P.C.G.: Passive T.G. 2: Hypnosis
(n=21) control group control group (n=15)
o Initiated sessions: 17 (n=17) (n=16) o Initiated sessions: 12
e Did not initiate sessions e Initiated sessions: 11 o Did not initiate sessions

due to: healed DFU (3)  Did not initiate sessions

due to: healed DFU (2)

and COVID-19 due to: healed DFU (2) and missing consultations
restrictions (1). and COVID-19 (.
restrictions (4).
1 I

( 2 months follow-up
L

(T1) (n=53) ]
J

' ]

| !

T.G.1(n=14) A.C.G.(n=11) P.C.G. (n=14) T.G.2 (n=13)

e Did not completed T1 due e Did not completed T1 e Did not completed T1 e Did not completed T1 due
to COVID-19 restrictions due to COVID-19 due to missing to missing consultations
(3), missing consultations/ restrictions (5), and consultations (1), and (1), and withdrawal (1).
(1), no appointment (1), missing consultations (1). hospital discharge (1).
hospitalization (1), and
withdrawal (1).

| |

( 6 months follow-up (T2) (n =41) ]
\ J

! l

| '

T.G.1(n=14) A.C.G.(n=9)

e Did not completed T2 due e Did not completed T2 due
to COVID-19 restrictions to COVID-19 restrictions
(3), no appointment (1), (2), missing consultations
withdrawal (2), and death (1) hospital discharge (1),
(1). and withdrawal (3).

P.C.G. (n=10) T.G.2(n="T)

e Did not completed T2 e Did not completed T2 due to COVID-
due to COVID-19 19 restrictions (2), missing
restrictions (3), no consultations (1), no appointment (2),
appointment (1), (1), hospital discharge (1), withdrawal
and hospital discharge (1), and data collection period (2).
(1).

[ Analysis ]

T.G. 1 A.C.G.
e 21 analyzed at TO e 17 analyzed at TO
e 14 analyzed at T1 e 11 analyzed at T1
e 14 analyzed at T2 e 9 analyzed at T2

P.C.G. T.G.2
o 16 analyzed at TO e 15 analyzed at TO
e 14 analyzed at T1 e 13 analyzed at T1
e 10 analyzed at T2 e 7 analyzed at T2

FIGURE 1 | CONSORT flow diagram.

and between TO and T2 (TG1l: 8 = —-4.26, p = 0.02; TG2:
B =—10.18, p < 0.001; ACG: = —8.25, p < 0.001).

3.3.2.3 | Psychological Morbidity. TG1 showed a signifi-
cant decrease between TO and T1 (8 = —7.45, p < 0.001), and
between TO and T2 (8 = —4.18, p = 0.04), while TG2 only

decreased significantly between TO and T2 (8 = —7.06, p = 0.01).
ACG showed a significant decrease between TO and T1
(8 = —5.68, p < 0.01).

Several models were constructed to test whether the relation-
ship between time and outcome, or between groups and
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TABLE 1 | Demographic and clinical characteristics of participants by groups at baseline assessment (TO).

Total (n = 69) TG1 (n = 21) TG2 (n = 15) ACG (n =17) PCG (n = 16)
n (%)/M + SD
Demographic variables

Sex

Female 17 (24.60) 5(23.8) 7 (46.70) 4 (23.50) 1 (6.30)

Male 52 (75.40) 16 (76.2) 8 (53.30) 13 (76.50) 15 (93.80)
Age (years) 62.14 4+ 9.02 62.86 + 9.66 58.33 4+ 10.08 62.71 £+ 8.77 64.19 4+ 6.90
(min.-max.) 41-80 48-80 41-75 46-73 55-78

<60 30 (43.50) 9 (42.90) 9 (60.00) 6 (35.30) 6 (37.50)

> 60 39 (56.50) 12 (57.10) 6 (40.00) 11 (64.70) 10 (62.50)
Residential area

Rural 44 (63.80) 16 (76.20) 11 (73.30) 10 (58.80) 7 (43.80)

Urban 25 (36.20) 5 (23.80) 4 (26.70) 7 (41.20) 9 (56.30)
Marital status

Single/divorced/widowed 21 (30.40) 4 (19.00) 7 (46.70) 5 (29.40) 5 (31.30)

Married 48 (69.60) 17 (81.00) 8 (53.30) 12 (70.60) 11 (68.80)
Education

< Primary 37 (53.60) 12 (57.10) 6 (40.00) 10 (58.80) 9 (56.30)

< Secondary 30 (43.50) 8 (38.10) 9 (60.00) 7 (41.20) 6 (37.50)

< University 1 (1.40) 1 (4.80) 0 (0.00) 0 (0.00) 0 (0.00)
Professional activity

Active 15 (21.70) 5 (23.80) 3 (20.00) 3 (17.60) 4 (25.00)

Inactive 54 (78.3) 16 (76.20) 12 (80.00) 14 (82.40) 12 (75.00)
Health literacy

Adequate 17 (24.60) 5 (23.80) 3 (20.00) 6 (35.30) 3 (18.80)

Inadequate 52 (75.40) 16 (76.20) 12 (80.00) 11 (64.70) 13 (81.30)

Clinical variables

Diabetes duration (years) 18.33 + 8.54 19.60 + 8.77 16.80 + 7.17 18.94 4+ 9.08 17.47 + 9.38
(min.-max.) 1-42 7-38 5-30 1-30 7-42
Comorbidities 5.01 + 1.74 5.14 + 1.59 5.00 &+ 1.36 5.06 &+ 2.02 4.81 £+ 2.04
HbAlc 8.33 £ 2.01 8.20 £ 1.70 9.13 £ 242 7.96 £+ 1.80 8.11 £+ 2.19
(min.-max.) 5.00-14.00 5.00-11.10 6.30-14.00 5.30-11.70 5.50-13.50
Type of diabetic foot

Neuropathic 40 (58.00) 10 (47.60) 10 (66.70) 11 (64.70) 9 (56.30)

Neuroischemic 29 (42.00) 11 (52.40) 5 (33.30) 6 (35.30) 7 (43.80)
DFU duration (weeks) 8.57 £ 2.57 8.91 £ 2.81 8.07 £ 2.52 9.12 £ 2.74 8.00 £ 2.10
(min.-max.) 6-14 6-14 6-13 6-14 6-13
DFU area 4.13 £+ 8.12 342 + 417 2.31 + 4.64 7.63 + 13.73 3.05 + 5.98
(min.-max.) 0.01-42.00 0.04-12.21 0.04-18.00 0.04-42.00 0.01-24.00
First DFU in clinical history

Yes 23 (33.30) 6 (28.60) 6 (40.00) 7 (41.20) 4 (25.00)

No 46 (66.70) 15 (71.40) 9 (60.00) 10 (58.80) 12 (75.00)

(Continues)
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TABLE 1 | (Continued)

Total (n = 69) TG1 (n = 21) TG2 (n = 15) ACG (n =17) PCG (n = 16)
n (%)/M + SD
Previous lower limb amputation
Yes 52 (75.4) 4 (19.00) 5 (33.30) 5 (29.40) 3 (18.80)
No 17 (24.6) 17 (81.00) 10 (66.70) 12 (70.60) 13 (81.30)

Abbreviations: ACG, active control group; M, mean; PCG, passive control group; SD, standard deviation; TG1, treatment group 1 (muscle relaxation); TG2, treatment
group 2 (hypnosis).

1 50 2
i \
40 20
+ :
10 i
1 ¢ N° of sessions (p<0.001) & N of sessions (p=0.534) 2 M N° of sessions (p=0.421)
¢ Sex (p=0.561) s Sex (p=0.994) E l ‘ Sex (p=0.014)
o ‘ Residence (p=0.209) £330 Residence (p=0.851) 5151 Residence (p=0.899)
% . Group < Group £ . Group
£ -+ 161 3 -+ T61 8 - T61
=5 s =3 ¢
I (2 - ACG ° - ACG S -+ ACG
= - S20 240
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FIGURE 2 | Graphical representations of statistically significant differences between groups across time (estimated means with 95% confidence
intervals) for DFU healing scores (RESVECH 2.0-PT) (left), DFU representations (IPQ-B) (middle), and psychological morbidity (HADS) (right).

TABLE 2 | Regression coefficients estimates for the linear mixed-effects model for primary outcomes controlling for number of sessions, sex, and
residential area.

Outcome variables

DFU healing DFU-related QoL Physical QoL Mental QoL
(Resvech 2.0) (DFS-SF) (SF-36) (SF-36)
B (SE) B (SE) B (SE) B (SE)
Intercept 6.703 (1.305)*** 64.447 (7.324)% 48.557 (5.973)%* 61.117 (7.024)%*
T1 —5.879 (1.271)%** 15.604 (5.600)* 8.166 (3.830)* 6.210 (4.648)
T2 —8.394 (1.339)%** 17.015 (6.314)* 12.339 (4.648)* 0.976 (5.145)
ACG 0.756 (1.393) —2.527 (7.456) 2.091 (5.936) 0.297 (6.996)
PCG 1.857 (1.641) 1.098 (9.030) —1.284 (7.300) —2.495 (8.579)
TG2 —1.603 (1.442) —2.677 (7.710) —0.552 (6.138) —3.123 (7.223)
Nr. of sessions 1.326 (0.280)*** —3.520 (1.645) —2.901 (1.369) —2.520 (1.616)
Sex 0.626 (1.075) —13.441 (6.186)* —11.047 (5.089)* 13.857 (5.979)*
Residence 1.047 (0.829) —5.737 (4.908) 1.347 (4.100) 0.980 (4.840)
T1 x ACG —0.411 (1.902) 1.449 (8.394) 6.513 (5.733) 5.666 (6.969)
T2 x ACG —0.301 (2.074) 2.118 (9.732) 0.241 (7.075) 10.710 (7.974)
T1 x PCG 2.680 (1.834) —7.422 (8.046) —5.824 (5.522) —2.366 (6.665)
T2 x PCG 2.442 (2.063) —4.210 (9.805) 1.863 (7.254) 5.046 (7.977)
T1 x TG2 1.840 (1.865) 3.807 (8.175) 5.149 (5.592) 6.770 (6.770)
T2 x TG2 5.278 (2.235)* 3.788 (10.592) 2.093 (7.733) 12.070 (8.657)

Note: Reference group: 8-, unstandardised estimates; ACG, active control group; PCG, passive control group; SE, standard error; TG1, treatment group 1 (muscle
relaxation); TG2, treatment group 2 (hypnosis).

*p < 0.05.
#p < 0.005.
*Ep < 0.001.
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TABLE 3 | Regression coefficients' estimates for the linear mixed-effects model for secondary outcomes controlling for number of sessions, sex,

and residence area.

Outcome variables

DFU representations

Perceived stress Psychological morbidity
(PSS) (HADS)
B (SE) B (SE)

16.159 (2.133)%*

—5.253 (1.648)**

—4.259 (1.911)*
2.236 (2.172)
1.587 (2.632)

14.809 (2.329)%*
—7.449 (1.634)%
—4.176 (1.976)*
0.568 (2.342)

(IPQ-b)
B (SE)

Intercept 39.577 (3.885)***
T1 —12.835 (3.757)"*
i) 1.228 (5.740)
ACG —2.584 (3.780)
PCG —4.204 (4.478)
TG2 3.315 (3.923)
Nr. of sessions 0.589 (0.943)
Sex 0.022 (3.155)
Residence —0.477 (2.528)
T1 x ACG 14.025 (5.719)*
T2 x ACG —3.634 (9.292)
T1 x PCG 13.241 (5.157)*
T2 x PCG —2.249 (8.443)
T1 x TG2 10.496 (5.824)
T2 x TG2 —4.582 (8.442)

—1.378 (2.861)
0.854 (2.424)
0.426 (0.527)
4.905 (1.976)*
—0.199 (1.576)
1.761 (2.445)
0.375 (3.003)
5.911 (2.359)*
4.094 (3.080)
4.158 (2.389)
—2.887 (3.278)

3.753 (2.248)
1.002 (0.477)
3.011 (1.798)
0.340 (1.427)
~1.867 (2.465)
—3.987 (2.916)
4.940 (2.384)*
0.868 (2.961)
—2.339 (2.415)
—5.922 (3.159)

Note: Reference group: 8, unstandardised estimates; ACG, active control group; PCG, passive control group; SE, standard error; TG1, treatment group 1 (muscle

relaxation); TG2, treatment group 2 (hypnosis).
p < 0.05.

“p < 0.005.

“"p < 0.001.

outcome, changed depending on the number of sessions, sex,
and residential area. The results indicated that there was no
significant effect of the number of sessions, sex, or residential
area in the relationship between time and outcome, or between
groups and outcome. However, regarding sex, women showed
lower DFU-related QoL (p = 0.03), lower physical QoL
(p = 0.03), more psychological morbidity (p = 0.01), and better
mental QoL (p = 0.02) than men.

4 | Discussion

This pilot RCT aimed to analyse the effectiveness of two stress-
reduction interventions in distressed patients with a DFU on a
comparative, participant-masked, sham-controlled basis. Par-
ticipants were mainly older men, all diagnosed with T2DM,
which is in line with other studies (Zhang et al. 2017). Almost
half of the initial sample (45%) reported significant distress, as
expected, considering the prevalence of depression and anxiety
among patients with DFU(s) (Jiang et al. 2022; Udovichenko
et al. 2017).

Both interventions and active control groups reported more
DFU healing improvements than the passive control group after
the completion of sessions. However, in the long term, muscle
relaxation seemed to be more effective than hypnosis and the
active control intervention. Although previous research has

shown the effectiveness of relaxation and hypnosis in DM
(Deswita et al. 2019; Ebrahem and Masry 2017; Paschali
et al. 2020; Pombeiro et al. 2022; Rice et al. 2001), the com-
parison between both interventions, in patients with DF,
had not been previously studied. Within-group analysis showed
that both interventions improved DFU healing, DFU-related
QoL, and physical QoL. Although few studies have addressed
the effects of psychological interventions on nonsurgical wound
healing, there is evidence showing promising results regarding
the impact of psychological interventions on the reduction of
blood glucose and glycated hemoglobin levels in patients with
DM (Najafi Ghezeljeh et al. 2017; Paschali et al. 2020; Xu and
Cardena 2008), DFU wound healing (Pombeiro et al. 2022; Rice
et al. 2001), and increasing QoL (Ebrahem and Masry 2017;
Najafi Ghezeljeh et al. 2017).

Interestingly, only patients who received hypnosis reported
improvements in mental QoL. Similar data have been found in
studies focused on other chronic diseases (e.g., irritable bowel
syndrome, oncological disease, dementia) (Grégoire et al. 2018;
Wawrziczny et al. 2021), however, to the best of our knowledge,
this is the first RCT study suggesting improvements in mental
QoL after hypnosis, in patients with DFU(s).

Muscle relaxation patients reported less threatening DFU rep-
resentations than hypnosis and active control patients, at T1,
which underlies the potential positive effect of relaxation on
DFU representations. These results are in line with previous
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research indicating that less stressed patients may perceive their
health condition more positively and feel more in control of
their health, resulting in less threatening DFU representations
(Martinez et al. 2018). Patients who received hypnosis showed
more psychological morbidity than those who received muscle
relaxation at T1, suggesting that muscle relaxation sessions may
be effective in reducing psychological morbidity (i.e., depression
and stress). According to the findings, one may also hypothesize
that four sessions of hypnosis may not have been sufficient to
change patients’ DFU representations and decrease psycholog-
ical morbidity. Thus, a future definitive RCT should also assess
the optimal number of hypnosis sessions needed for a change to
occur when patients with DFU report high psychological
morbidity and threatening DFU representations.

According to the within-group analysis, only muscle relaxation
showed an impact on DFU representations. In TGlI,
DFU threatening representations significantly decreased during
treatment but increased during follow-up, which may be related
to a greater perception of support provided by healthcare pro-
fessionals, and a perceived internal locus of control during ses-
sions. Although DFU representations were not addressed directly
in TG1, the script of muscle relaxation with guided imagery,
addressing wound recovery, could have provided patients with a
sense of control regarding body healing.

Both intervention groups reported reduced stress perceptions
and psychological morbidity. According to previous studies,
muscle relaxation sessions can reduce psychological morbidity
in patients with DM (Ebrahem and Masry 2017; Paschali
et al. 2020), while hypnosis has shown to be effective in
reducing general anxiety (Valentine et al. 2019), anxiety asso-
ciated with cancer, surgery, burns, and a variety of medical/
dental procedures (Hammond 2010). Hypnosis has also shown
positive effects on stress reduction (Deswita et al. 2019; Fisch
et al. 2020), although, due to exploratory designs and the high
risk of bias, the effectiveness of hypnosis, in stress reduction,
remains equivocal (Fisch et al. 2017).

Patients who received neutral sessions with guided imagery also
reported increased DFU healing and QoL, and reduced perceived
stress and psychological morbidity, showing similar results to the
intervention groups, except for DFU representations. The asso-
ciation between health professionals’ empathy, emotional avail-
ability, eye contact, and improved health outcomes is well known
(Bokhour and Cutrona 2019). Therefore, results suggest that
providing time and being emotionally available to listen to pa-
tients’ personal life narratives (not just DFU narratives) may be
important in promoting physical and psychological health
outcomes.

Patients from the passive control group showed positive im-
provements only in DFU healing and physical QoL, in the long-
term (between TO and T2, and between T1 and T2) as expected,
due to the standard clinical wound care treatment protocol they
received at the hospital (Everett and Mathioudakis 2018).
However, the passive control group showed no differences in
psychological outcomes emphasising and the importance of the
two stress-reduction interventions in DFU patients with DFU(s).

Overall, results suggest that both stress-reduction interventions
may be effective in achieving positive changes, although in
different ways. Only participants who received muscle
relaxation reported significant and sustainable improvements
during follow-up, specifically in DFU healing. Also, at T1,
muscle relaxation results were more favourable than hypnosis
in reducing DFU threatening representations and psychological
morbidity. Hypnosis, in turn, was the only stress-reduction
intervention that showed improvement in mental QoL.
Finally, the neutral intervention (active control group) showed
improvements in primary and some secondary outcomes,
suggesting the importance of face-to-face contact with a
mental health provider (in this case the clinical health
psychologist).

This pilot RCT has several limitations such as the modest
sample size, particularly at the 6-month follow-up (T2). In fact,
the low retention rate at 6-month follow-up (59.4%; n = 41) may
have reduced the statistical power of analyses. Participants were
selected from three of the major hospitals in the northern region
of Portugal with a multidisciplinary diabetic foot consultation,
which may not represent patients from other regions of the
country. Also, the use of multiple strata randomisation with a
reduced sample size, as well as the imbalance between male and
female patients, may limit the generalisation of the findings.
Finally, although linear mixed models help reduce Type I error
by incorporating random effects and accounting for within-
subject correlations, no formal type I error control was applied
in this study.

Definitive RCT studies, using larger samples, should focus on
the long-term effects of both interventions, are needed to deter-
mine which intervention may be more sustainable in maintain-
ing primary and secondary outcomes, in order to inform
healthcare decision-makers about the number of sessions that
are needed to ensure the sustainability of outcomes, over time.

5 | Conclusions

In this 6-month trial, both stress-reduction interventions were
effective as adjunctive treatments to promote DFU healing and
QoL. Muscle relaxation showed a greater impact on DFU
healing and DFU representations, while hypnosis showed a
greater impact on mental QoL. Patients who received attention
from the health psychologist, without any stress-reduction
intervention, also reported good outcomes, except on
DFU representations, emphasising the importance of psycho-
logical interventions, in stress management, regarding changes
in DFU representations. Since DFU representations predict
mortality in this population (Vedhara et al. 2016), it is important
to include stress management techniques in patients’ psycho-
logical interventions within the multidisciplinary treatment
plan for distressed patients with DFU(s). We particularly
advocate stress management techniques with a short and long-
term impact on different dimensions of QoL, such as the ones
tested in the present RCT. Such techniques are very low cost for
health institutions and patients may also practice them in be-
tween sessions, at their own pace, when needed.

10 of 13

Stress and Health, 2025



Author Contributions

M.G.P. was responsible for funding acquisition, study
conceptualization, and design, supervision, data curation, data inter-
pretation, critical revisions, and editing. M.V. was involved in the
literature review, data collection, data interpretation, writing the orig-
inal draft of the manuscript, and editing. S.P. collaborated in the
manuscript writing, data interpretation, and manuscript review. A.C.,
M.J.D., and A.L. provided input to the trial concept and design, and
manuscript review. K.V. was responsible for manuscript review and
editing. S.F. was responsible for formal data analyses, data interpreta-
tion, and manuscript review. All authors have read and agreed to the
published version of the manuscript.

Acknowledgements

The authors would like to thank the physicians, nurses, and staff from
the three hospitals where the study took place for their participation in
the meetings regarding the study implementation, as well as for their
valuable suggestions and inputs.

Ethics Statement

The study was conducted in accordance with the Declaration of Hel-
sinki, and approved by the Ethics Committee of the Tamega e Sousa
Hospital Center (198/2018), the Ethics Committee of the Porto Uni-
versity Hospital Center (2018-205 (180-DEFI/179-CES)), and the Ethics
Committee of the Hospital de Braga (20200011_Endocrinologial180620).

Consent

Informed consent was obtained from all subjects involved in the study.

Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

The data presented in this study are available on request from the
corresponding author upon reasonable request.

References

Almeida, A. C., M. E. Leandro, and M. G. Pereira. 2023. “Diabetes
Representations on Adherence and Quality of Life: Do Parents and
Adolescents Differ?” PsyCh Journal 12, no. 1: 108-118. https://doi.org/
10.1002/pch;j.591.

Alosaimi, F. D., R. Labani, N. Almasoud, N. Alhelali, L. Althawadi, and
D. M. AlJahani. 2019. “Associations of Foot Ulceration With Quality of
Life and Psychosocial Determinants Among Patients With Diabetes; A
Case-Control Study.” Journal of Foot and Ankle Research 12, no. 1: 57.
https://doi.org/10.1186/513047-019-0367-5.

Aycock, D. M., M. J. Hayat, A. Helvig, S. B. Dunbar, and P. C. Clark.
2018. “Essential Considerations in Developing Attention Control
Groups in Behavioral Research.” Research in Nursing & Health 41, no. 3:
320-328. https://doi.org/10.1002/nur.21870.

Bann, C. M,, S. E. Fehnel, and D. D. Gagnon. 2003. “Development and
Validation of the Diabetic Foot Ulcer Scale-Short Form (DFS-SF).”
PharmacoEconomics 21, no. 17: 1277-1290. https://doi.org/10.2165/
00019053-200321170-00004.

Bokhour, B. G., and S. L. Cutrona. 2019. “Time to Listen More and Talk
Less.” Journal of General Internal Medicine 34, no. 1: 1-2. https://doi.
0rg/10.1007/s11606-018-4711-4.

Broadbent, E., L. Donkin, and J. C. Stroh. 2011. “Illness and Treatment
Perceptions Are Associated With Adherence to Medications, Diet, and

Exercise in Diabetic Patients.” Diabetes Care 34, no. 2: 338-340. https://
doi.org/10.2337/dc10-1779.

Broadbent, E., C. Wilkes, H. Koschwanez, J. Weinman, S. Norton, and
K. J. Petrie. 2015. “A Systematic Review and Meta-Analysis of the Brief
Illness Perception Questionnaire.” Psychology and Health 30, no. 11:
1361-1385. https://doi.org/10.1080/08870446.2015.1070851.

Clark, L. A., and D. Watson. 2019. “Constructing Validity: New De-
velopments in Creating Objective Measuring Instruments.” Psychological
Assessment 31, no. 12: 1412-1427. https://doi.org/10.1037/pas0000626.

Cocks, K., and D. J. Torgerson. 2013. “Sample Size Calculations for Pilot
Randomized Trials: A Confidence Interval Approach.” Journal of clin-
ical Epidemiology 66, no. 2: 197-201. https://doi.org/10.1016/j.jclinepi.
2012.09.002.

Deswita, D., J. Sahar, and S. Mulyono. 2019. “Impact of Coaching and
Self-Hypnosis Intervention on Blood Glucose Levels of Older Adults in
Indonesia.” Enfermeria Clinica 29, no. 2: 146-150. https://doi.org/10.
1016/j.enfcli.2019.04.022.

Ebrahem, S. M., and S. E. Masry. 2017. “Effect of Relaxation Therapy on
Depression, Anxiety, Stress and Quality of Life Among Diabetic Pa-
tients.” Clinical Nursing Studies 5, no. 1: 35-44. https://doi.org/10.5430/
cns.v5nlp35.

Everett, E., and N. Mathioudakis. 2018. “Update on Management of
Diabetic Foot Ulcers.” Annals of the New York Academy of Sciences 1411,
no. 1: 153-165. https://doi.org/10.1111/nyas.13569.

Ferreira, P. L., L. N. Ferreira, and L. N. Pereira. 2012. “Medidas Sumario
Fisica e Mental de Estado de Saude Para a Populacdo Portuguesa
[Physical and Mental Summary Measures of Health State for the Por-
tuguese Population].” Revista portuguesa de saiide puiblica 30, no. 2: 163-
171. https://doi.org/10.1016/j.rpsp.2012.12.007.

Figueiras, M., D. S. Marcelino, A. Claudino, M. A. Cortes, J. Maroco, and
J. Weinman. 2010. “Patients’ Illness Schemata of Hypertension: The
Role of Beliefs for the Choice of Treatment.” Psychology and Health 25,
no. 4: 507-517. https://doi.org/10.1080/08870440802578961.

Fisch, S., B. Brinkhaus, and M. Teut. 2017. “Hypnosis in Patients With
Perceived Stress—A Systematic Review.” BMC Complementary and
Alternative Medicine 17, no. 1: 323. https://doi.org/10.1186/s12906-017-
1806-0.

Fisch, S., S. Trivakovi¢-Thiel, S. Roll, et al. 2020. “Group Hypnosis for
Stress Reduction and Improved Stress Coping: A Multicenter Ran-
domized Controlled Trial.” BMC Complementary Medicine and Thera-
pies 20, no. 1: 344. https://doi.org/10.1186/s12906-020-03129-6.

Grégoire, C., H. Nicolas, I. Bragard, et al. 2018. “Efficacy of a Hypnosis-
Based Intervention to Improve Well-Being During Cancer: A Compar-
ison Between Prostate and Breast Cancer Patients.” BMC Cancer 18, no.
1: 677. https://doi.org/10.1186/s12885-018-4607-z.

Hammond, D. C. 2010. “Hypnosis in the Treatment of Anxiety- and
Stress-Related Disorders.” Expert Review of Neurotherapeutics 10, no. 2:
263-273. https://doi.org/10.1586/ern.09.140.

Hariton, E., and J. J. Locascio. 2018. “Randomised Controlled Trials -
The Gold Standard for Effectiveness Research: Study Design: Rando-
mised Controlled Trials.” BJOG: An International Journal of Obstetrics
and Gynaecology 125, no. 13: 1716. https://doi.org/10.1111/1471-0528.
15199.

Hui, D, I. Glitza, G. Chisholm, S. Yennu, and E. Bruera. 2013. “Attrition
Rates, Reasons, and Predictive Factors in Supportive Care and Palliative
Oncology Clinical Trials.” Cancer 119, no. 5: 1098-1105. https://doi.org/
10.1002/cncr.27854.

Ince, P., F. L. Game, and W. J. Jeffcoate. 2007. “Rate of Healing of
Neuropathic Ulcers of the Foot in Diabetes and Its Relationship to Ulcer
Duration and Ulcer Area.” Diabetes Care 30, no. 3: 660-663. https://doi.
0rg/10.2337/dc06-2043.

11 of 13


https://doi.org/10.1002/pchj.591
https://doi.org/10.1002/pchj.591
https://doi.org/10.1186/s13047-019-0367-5
https://doi.org/10.1002/nur.21870
https://doi.org/10.2165/00019053-200321170-00004
https://doi.org/10.2165/00019053-200321170-00004
https://doi.org/10.1007/s11606-018-4711-4
https://doi.org/10.1007/s11606-018-4711-4
https://doi.org/10.2337/dc10-1779
https://doi.org/10.2337/dc10-1779
https://doi.org/10.1080/08870446.2015.1070851
https://doi.org/10.1037/pas0000626
https://doi.org/10.1016/j.jclinepi.2012.09.002
https://doi.org/10.1016/j.jclinepi.2012.09.002
https://doi.org/10.1016/j.enfcli.2019.04.022
https://doi.org/10.1016/j.enfcli.2019.04.022
https://doi.org/10.5430/cns.v5n1p35
https://doi.org/10.5430/cns.v5n1p35
https://doi.org/10.1111/nyas.13569
https://doi.org/10.1016/j.rpsp.2012.12.007
https://doi.org/10.1080/08870440802578961
https://doi.org/10.1186/s12906-017-1806-0
https://doi.org/10.1186/s12906-017-1806-0
https://doi.org/10.1186/s12906-020-03129-6
https://doi.org/10.1186/s12885-018-4607-z
https://doi.org/10.1586/ern.09.140
https://doi.org/10.1111/1471-0528.15199
https://doi.org/10.1111/1471-0528.15199
https://doi.org/10.1002/cncr.27854
https://doi.org/10.1002/cncr.27854
https://doi.org/10.2337/dc06-2043
https://doi.org/10.2337/dc06-2043

Jiang, F. H.,, X. M. Liu, H. R. Yu, Y. Qian, and H. L. Chen. 2022.
“The Incidence of Depression in Patients With Diabetic Foot Ulcers:
A Systematic Review and Meta-Analysis.” International Journal of
Lower Extremity Wounds 21, no. 2: 161-173. https://doi.org/10.1177/
1534734620929892.

Khan, P., N. Qayyum, F. Malik, T. Khan, M. Khan, and A. Tahir. 2019.
“Incidence of Anxiety and Depression Among Patients With Type 2
Diabetes and the Predicting Factors.” Cureus 11, no. 3: e4254. https://
doi.org/10.7759/cureus.4254.

Kubra, K., M. Rafig, and M. Adnan. 2023. “Managing Neuropathic Pain
Through Hypnosis Among Diabetics.” Anesthesia, Pain & Intensive Care
27, no. 3: 338-342. https://doi.org/10.35975/apic.v27i3.1720.

Leventhal, H., D. R. Nerenz, and D. J. Steele. 2020. “Illness Represen-
tations and Coping With Health Threats.” In Handbook of Psychology
and Health, Vol. 4, edited by S. E. Taylor, J. E. Singer, and A. Baum,
219-252. Routledge. https://doi.org/10.4324/9781003044307-9.

Marques, J. M. 2016. “Adaptac@o Cultural e Validacao Para a Populacio
Portuguesa de um Instrumento de Monitorizagio de Feridas Cronicas—
Escala RESVECH 2.0 [Cultural Adaptation and Validation of a Moni-
toring Chronic Wounds Instrument Into Portuguese Population:
RESVECH 2.0 Scale].” Unpublished Master’s thesis, Portuguese Cath-
olic University. https://repositorio.ucp.pt/handle/10400.14/28142.

Martinez, K., S. Lockhart, M. Davies, J. R. Lindsay, and M. Dempster.
2018. “Diabetes Distress, Illness Perceptions and Glycaemic Control in
Adults With Type 2 Diabetes.” Psychology Health & Medicine 23, no. 2:
171-177. https://doi.org/10.1080/13548506.2017.1339892.

McGloin, H., D. Devane, C. D. McIntosh, K. Winkley, and G. Gethin. 2021.
“Psychological Interventions for Treating Foot Ulcers, and Preventing
Their Recurrence, in People With Diabetes.” Cochrane Database of Sys-
tematic Reviews 2, no. 2: CD012835. https://doi.org/10.1002/14651858.
CD012835.pub2.

Najafi Ghezeljeh, T., M. Kohandany, F. H. Oskouei, and M. Malek. 2017.
“The Effect of Progressive Muscle Relaxation on Glycated Hemoglobin
and Health-Related Quality of Life in Patients With Type 2 Diabetes
Mellitus.” Applied Nursing Research: ANR 33: 142-148. https://doi.org/
10.1016/j.apnr.2016.11.008.

Norman, G., M. J. Westby, K. Vedhara, F. Game, and N. A. Cullum.
2020. “Effectiveness of Psychosocial Interventions for the Prevention
and Treatment of Foot Ulcers in People With Diabetes: A Systematic
Review.” Diabetic Medicine: A Journal of the British Diabetic Association
37, no. 8: 1256-1265. https://doi.org/10.1111/dme.14326.

Pais-Ribeiro, J., I. Silva, T. Ferreira, A. Martins, R. Meneses, and M.
Baltar. 2007. “Validation Study of a Portuguese Version of the Hospital
Anxiety and Depression Scale.” Psychology Health & Medicine 12, no. 2:
225-237. https://doi.org/10.1080/13548500500524088.

Paschali, A. A., L. E. Peppou, and M. Benroubi. 2020. “Relaxation
Training Significantly Reduced Blood Glucose Levels in Patients With
Type 1 Diabetes Mellitus.” Hormones 19, no. 2: 215-222. https://doi.org/
10.1007/s42000-020-00187-w.

Payne, R. A., and M. Donaghy. 2010. Payne’s Handbook of Relaxation
Techniques a Practical Guide for the Health Care Professional. Churchill
Livingstone/Elsevier.

Pedras, S., R. Carvalho, and M. G. Pereira. 2016. “Quality of Life in
Portuguese Patients With Diabetic Foot Ulcer Before and After an
Amputation Surgery.” International Journal of Behavioral Medicine 23,
no. 6: 714-721. https://doi.org/10.1007/s12529-016-9567-6.

Pereira, M. G. 2017. “Changing the Mind: Hypnosis and Diabetes.”
Revista Latino-Americana de Enfermagem 25, no. 0: e2868. https://doi.
0rg/10.1590/1518-8345.0000.2868.

Pereira, M. G., G. Ferreira, and M. Vilaca. 2024. Validation of the Dia-
betic Foot Ulcer Scale — Short Form (DFS-SF) in Portuguese Patients With
Diabetic Foot Ulcers. School of Psychology, University of Minho
[Manuscript submitted for publication].

Pereira, M. G., S. Pedras, and G. Ferreira. 2018. “Self-reported Adher-
ence to Foot Care in Type 2 Diabetes Patients: Do Illness Representa-
tions and Distress Matter?” Primary Health Care Research &
Development 20: e40. https://doi.org/10.1017/S1463423618000531.

Pereira, M. G., M. Vilaca, and E. Carvalho. 2022. “Effectiveness of Two
Stress Reduction Interventions in Patients With Chronic Diabetic Foot
Ulcers (PSY-DFU): Protocol for a Longitudinal RCT With a Nested
Qualitative Study Involving Family Caregivers.” International Journal of
Environmental Research and Public Health 19, no. 14: 8556. https://doi.
0rg/10.3390/ijerph19148556.

Polikandrioti, M., G. Vasilopoulos, I. Koutelekos, et al. 2020. “Quality of
Life in Diabetic Foot Ulcer: Associated Factors and the Impact of
Anxiety/Depression and Adherence to Self-Care.” International Journal
of Lower Extremity Wounds 19, no. 2: 165-179. https://doi.org/10.1177/
1534734619900415.

Pombeiro, 1., J. Moura, M. G. Pereira, and E. Carvalho. 2022. “Stress-
Reducing Psychological Interventions as Adjuvant Therapies for Dia-
betic Chronic Wounds.” Current Diabetes Reviews 18, no. 3:
€060821195361. https://doi.org/10.2174/1573399817666210806112813.

Rabba Tabassum, M., S. S. Alam, and G. Sofi. 2022. “Efficacy of Unani
Formulation in the Management of Non-Healing Ulcer: A Case Series.”
Journal of Biological and Scientific Opinion 10, no. 1: 8-11. https://doi.
0rg/10.7897/2321-6328.101150.

Renner, R., and C. Erfurt-Berge. 2017. “Depression and Quality of Life
in Patients With Chronic Wounds: Ways to Measure Their Influence
and Their Effect on Daily Life.” Chronic Wound Care Management and
Research 4: 143-151. https://doi.org/10.2147/CWCMR.S124917.

Rice, B., A. J. Kalker, J. V. Schindler, and R. M. Dixon. 2001. “Effect of
Biofeedback-Assisted Relaxation Training on Foot Ulcer Healing.”
Journal of the American Podiatric Medical Association 91, no. 3: 132-141.
https://doi.org/10.7547/87507315-91-3-132.

Robinson, H., S. Norton, P. Jarrett, and E. Broadbent. 2017. “The Effects
of Psychological Interventions on Wound Healing: A Systematic Review
of Randomized Trials.” British Journal of Health Psychology 22, no. 4:
805-835. https://doi.org/10.1111/bjhp.12257.

Shin, J. Y., S. G. Roh, B. Sharaf, and N. H. Lee. 2017. “Risk of Major
Limb Amputation in Diabetic Foot Ulcer and Accompanying Disease: A
Meta-Analysis.” Journal of Plastic, Reconstructive & Aesthetic Surgery:
JPRAS 70, no. 12: 1681-1688. https://doi.org/10.1016/j.bjps.2017.07.015.

Trigo, M., N. Canudo, F. Branco, and D. Silva. 2010. “Estudo das Pro-
priedades Psicométricas da Perceived Stress Scale (PSS) na Populacio
Portuguesa [Psychometric Proprieties of the Perceived Stress Scale (PSS)
in Portuguese Population].” Psychologica 53: 353-378. https://doi.org/
10.14195/1647-8606_53_17.

Udovichenko, O. V., N. V. Maximova, M. V. Amosova, O. A. Yunilaynen,
E. A. Berseneva, and E. G. Starostina. 2017. “Prevalence and Prognostic
Value of Depression and Anxiety in Patients With Diabetic Foot Ulcers
and Possibilities of Their Treatment.” Current Diabetes Reviews 13, no. 1:
97-106. https://doi.org/10.2174/1573399812666160523143354.

Valentine, K. E., L. S. Milling, L. J. Clark, and C. L. Moriarty. 2019. “The
Efficacy of Hypnosis as a Treatment for Anxiety: A Meta-Analysis.”
International Journal of Clinical and Experimental Hypnosis 67, no. 3:
336-363. https://doi.org/10.1080/00207144.2019.1613863.

van Netten, J. J., P. E. Price, L. A. Lavery, et al.; International Working
Group on the Diabetic Foot. 2016. “Prevention of Foot Ulcers in the At-
Risk Patient With Diabetes: A Systematic Review.” Supplement, Dia-
betes/Metabolism Research and Reviews 32, no. S1: 84-98. https://doi.
0rg/10.1002/dmrr.2701.

Vedhara, K., K. Dawe, J. N. Miles, et al. 2016. “Illness Beliefs Predict
Mortality in Patients With Diabetic Foot Ulcers.” PLoS One 11, no. 4:
€0153315. https://doi.org/10.1371/journal.pone.0153315.

Walburn, J., K. Vedhara, M. Hankins, L. Rixon, and J. Weinman. 2009.
“Psychological Stress and Wound Healing in Humans: A Systematic

12 of 13

Stress and Health, 2025


https://doi.org/10.1177/1534734620929892
https://doi.org/10.1177/1534734620929892
https://doi.org/10.7759/cureus.4254
https://doi.org/10.7759/cureus.4254
https://doi.org/10.35975/apic.v27i3.1720
https://doi.org/10.4324/9781003044307-9
https://repositorio.ucp.pt/handle/10400.14/28142
https://doi.org/10.1080/13548506.2017.1339892
https://doi.org/10.1002/14651858.CD012835.pub2
https://doi.org/10.1002/14651858.CD012835.pub2
https://doi.org/10.1016/j.apnr.2016.11.008
https://doi.org/10.1016/j.apnr.2016.11.008
https://doi.org/10.1111/dme.14326
https://doi.org/10.1080/13548500500524088
https://doi.org/10.1007/s42000-020-00187-w
https://doi.org/10.1007/s42000-020-00187-w
https://doi.org/10.1007/s12529-016-9567-6
https://doi.org/10.1590/1518-8345.0000.2868
https://doi.org/10.1590/1518-8345.0000.2868
https://doi.org/10.1017/S1463423618000531
https://doi.org/10.3390/ijerph19148556
https://doi.org/10.3390/ijerph19148556
https://doi.org/10.1177/1534734619900415
https://doi.org/10.1177/1534734619900415
https://doi.org/10.2174/1573399817666210806112813
https://doi.org/10.7897/2321-6328.101150
https://doi.org/10.7897/2321-6328.101150
https://doi.org/10.2147/CWCMR.S124917
https://doi.org/10.7547/87507315-91-3-132
https://doi.org/10.1111/bjhp.12257
https://doi.org/10.1016/j.bjps.2017.07.015
https://doi.org/10.14195/1647-8606_53_17
https://doi.org/10.14195/1647-8606_53_17
https://doi.org/10.2174/1573399812666160523143354
https://doi.org/10.1080/00207144.2019.1613863
https://doi.org/10.1002/dmrr.2701
https://doi.org/10.1002/dmrr.2701
https://doi.org/10.1371/journal.pone.0153315

Review and Meta-Analysis.” Journal of Psychosomatic Research 67, no. 3:
253-271. https://doi.org/10.1016/j.jpsychores.2009.04.002.

Wawrziczny, E., A. Buquet, and S. Picard. 2021. “Use of Hypnosis in the
Field of Dementia: A Scoping Review.” Archives of Gerontology and
Geriatrics 96: 104453. https://doi.org/10.1016/j.archger.2021.104453.

Westby, M., G. Norman, K. Vedhara, F. Game, and N. Cullum. 2020.
“Psychosocial and Behavioural Prognostic Factors for Diabetic Foot
Ulcer Development and Healing: A Systematic Review.” Diabetic Med-
icine: A Journal of the British Diabetic Association 37, no. 8: 1244-1255.
https://doi.org/10.1111/dme.14310.

World Medical Association. 2013. “World Medical Association Decla-
ration of Helsinki: Ethical Principles for Medical Research Involving
Human Subjects.” JAMA 310, no. 20: 2191-2194. https://doi.org/10.
1001/jama.2013.281053.

Wukich, D. K., K. M. Raspovic, and N. C. Suder. 2018. “Patients With
Diabetic Foot Disease Fear Major Lower-Extremity Amputation More
Than Death.” Foot & Ankle Specialist 11, no. 1: 17-21. https://doi.org/10.
1177/1938640017694722.

Xu, Y., and E. Cardefa. 2008. “Hypnosis as an Adjunct Therapy in the
Management of Diabetes.” International Journal of Clinical and Exper-
imental Hypnosis 56, no. 1: 63-72. https://doi.org/10.1080/00207140
701673050.

Yazdanpanah, L., M. Nasiri, and S. Adarvishi. 2015. “Literature Review
on the Management of Diabetic Foot Ulcer.” World Journal of Diabetes
6, no. 1: 37-53. https://doi.org/10.4239/wjd.v6.i11.37.

Zhang, P., J. Lu, Y. Jing, S. Tang, D. Zhu, and Y. Bi. 2017. “Global
Epidemiology of Diabetic Foot Ulceration: A Systematic Review and
Meta-Analysis.” Annals of Medicine 49, no. 2: 106-116. https://doi.org/
10.1080/07853890.2016.1231932.

Supporting Information

Additional supporting information can be found online in the Sup-
porting Information section.

13 of 13


https://doi.org/10.1016/j.jpsychores.2009.04.002
https://doi.org/10.1016/j.archger.2021.104453
https://doi.org/10.1111/dme.14310
https://doi.org/10.1001/jama.2013.281053
https://doi.org/10.1001/jama.2013.281053
https://doi.org/10.1177/1938640017694722
https://doi.org/10.1177/1938640017694722
https://doi.org/10.1080/00207140701673050
https://doi.org/10.1080/00207140701673050
https://doi.org/10.4239/wjd.v6.i1.37
https://doi.org/10.1080/07853890.2016.1231932
https://doi.org/10.1080/07853890.2016.1231932

	Effectiveness of Relaxation and Hypnosis Interventions in Distressed Patients With Chronic Diabetic Foot Ulcers: A Longitud ...
	1 | Introduction
	2 | Methods
	2.1 | Study Design
	2.2 | Ethical Considerations
	2.3 | Setting and Participants
	2.4 | Interventions
	2.5 | Randomisation
	2.6 | Procedures
	2.7 | Outcomes
	2.8 | Measures
	2.8.1 | Clinic Questionnaire
	2.8.2 | RESVECH 2.0‐PT (Marques 2016)
	2.8.3 | Diabetic Foot Ulcer Scale‐Short Form (DFS‐SF; Bann et al. 2003; Pereira et al. 2024)
	2.8.4 | Short‐Form Health Survey (SF‐36; Ferreira et al. 2012)
	2.8.5 | Illness Perception Questionnaire‐Brief (IPQ‐B; Figueiras et al. 2010)
	2.8.6 | Perceived Stress Scale (PSS; Trigo et al. 2010)
	2.8.7 | Hospital Anxiety and Depression Scale (HADS; Pais‐Ribeiro et al. 2007)

	2.9 | Sample Size Calculation
	2.10 | Statistical Analysis

	3 | Results
	3.1 | Sample Characteristics
	3.2 | Differences Between Groups Across Time Controlling for the Number of Sessions, Sex, and Residential Area
	3.2.1 | Primary Outcomes
	3.2.2 | Secondary Outcomes

	3.3 | Differences Within Groups Across Time Controlling for the Number of Sessions, Sex, and Residential Area
	3.3.1 | Primary Outcomes


	DFU Healing
	DFU‐Related QoL
	Physical QoL
	Mental QoL
	Outline placeholder
	3.3.2 | Secondary Outcomes


	DFU Representations
	Perceived Stress
	Psychological Morbidity
	4 | Discussion
	5 | Conclusions
	Author Contributions
	Acknowledgements
	Ethics Statement
	Consent
	Conflicts of Interest
	Data Availability Statement


