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Abstract

matic content analysis.

Background The present study aimed to assess the perceptions of patients with chronic diabetic foot ulcers (DFUs)
and their family caregivers regarding the impact of two stress reduction interventions on DFU and psychological
wellbeing. The intervention included progressive muscle relaxation and hypnosis sessions.

Methods This study used a qualitative exploratory design and included individual interviews with eight patients with
chronic DFUs and six family caregivers, using a semi-structured interview guide. Transcript analysis employed the-

Results Four key themes common to patients and their caregivers were found: 1) perspectives regarding the inter-
vention; 2) intervention effectiveness; 3) perceived importance of psychology in the DFU treatment; and 4) emotional
consequences associated with DFUs. Although themes were common to both intervention groups, sub-themes from
the last two themes differed for patients that received muscle relaxation versus those who received hypnosis.

Conclusion Patients and caregivers reported perceived benefits from both interventions, regarding DFU healing
and emotional wellbeing. Patients who received hypnosis and their caregivers also reported lasting effects. Partici-
pants suggested that psychological interventions such as stress reduction interventions could be included in the
DFU standard treatment as an adjuvant to the clinical protocol for DFU treatment, preferably offered early on, when
patients begin treatment at the diabetic foot consultation.
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Background
Diabetes is a chronic systemic disease with a steadily
increasing prevalence worldwide. There are currently
537 million people with diabetes mellitus (DM), of which
around 61 million are living in Europe [1]. Portugal is one
of the five European countries with high prevalence of
people between the ages of 20 to 79 years with diabetes
(9.1%) [1]. In Portugal, the annual health expenditures
per patient with DM, including health services, fam-
ily and nutrition activities, and emergency aid, is 2293.3
USD [1].

One of the most common, serious, and feared com-
plications of people with DM is a diabetic foot ulcer
(DFU), frequently resulting from poor glycemic control
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and repetitive trauma to a sensory or vascular compro-
mised foot [2]. Over half of patients with DM, with foot
injuries, will develop an infection, which may result in
the amputation of the lower extremities, and ultimately,
in death [3-5]. In fact, previous studies suggest a five-
year survival rate for approximately half of patients
with DFUs who undergo major or minor amputations
[6]. Today, DFUs remain a public health problem, rep-
resenting a considerable financial burden to health care
systems and the society [7].

The high rates of disability and mortality in patients
with DFUs cause a great burden to patients, their fami-
lies, and society. Patients dealing with DFUs report a
variety of physical and emotional difficulties. These
include bodily pain, mobility limitations, dependence
on others, increased health care needs, risk of ampu-
tation, decreased sociability, frustration, grief, anxiety,
and depression, with an adverse impact on patients’
quality of life (QoL) [8, 9]. These difficulties further
lead to significant changes in patients’ lifestyle, causing
emotional distress. In fact, patients with DM are twice
more likely to suffer from anxiety and depression than
those without diabetes [10], and those with DFUs show
a greater tendency to experience anxiety and depres-
sion compared to patients with DM but no wounds
[11]. The prevalence of psychological morbidity is also
larger in patients with DFUs that suffer from other dia-
betes complications [12].

At home, the treatment of chronic DFUs often requires
the involvement of family members. Family or informal
caregivers are often offspring or a spouse that provides
unpaid support, with an important role in monitoring
patients’ self-management, detecting improvements or
deteriorations in the wound’s progression, as well as in
providing daily care. Although family caregivers often
feel unprepared to provide care, they accept their role
mostly because of feelings of moral or social obligation
[13], particularly in Portugal where traditionally the car-
egiver role is assigned to family members. Consequently,
caregiver’s QoL declines, while the psychological burden
increases over time [14—16]. Despite all challenges that
family caregivers face, they undoubtedly play a crucial
role in the recovery of patients with DFUs, having an
important voice in patients’ recovery [17].

The prevention and management of DFUs is a major
therapeutic challenge and concern for patients with dia-
betes, family caregivers, and health care professionals
[17, 18]. Since DFUs tend to have a poor prognosis, and
may become recurrent, taking weeks or months to heal
[19], an integrated and multidisciplinary approach is
crucial for a successful management of DFUs. Given the
negative effect of psychological distress on wound heal-
ing, and overall health [20, 21], it is important to identify
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what support patients with DFUs may need to deal with
the stress involved with this serious condition, and its
impact on QoL. Psychological interventions, such as
relaxation training techniques or hypnosis, have already
shown positive results in the management of DM [22—
24] and in patients with DFUs, [25], representing prom-
ising effective adjuvant interventions in the treatment of
DFUs.

The aim of the present study was to capture the per-
spectives of clinically distressed patients and their fam-
ily caregivers on the effectiveness of two stress reduction
interventions towards DFU healing progression and psy-
chological wellbeing. Specifically, this study addresses
patients and informal caregivers’ perspectives on pro-
gressive muscle relaxation (with guided imagery) and
hypnosis (with guided imagery).

Methods

Design and methods

This is a qualitative study nested in a larger longitudinal
randomized controlled trial (RCT) study focused on the
effectiveness of two stress reduction interventions in clin-
ically distressed patients with chronic DFUs. The RCT is
already registered in the ClinicalTrials.gov platform (Reg-
istration number: NCT04698720), and the study protocol
is published elsewhere [26] and summarized below. The
use of qualitative research methods is particularly valu-
able when studying complex health-related topics [27],
such as the DFUs healing process, allowing a refinement
of quantitative outcomes from previous findings of the
RCT [26] throughout a more in-depth exploration. Fur-
thermore, according to Kuhnke et al., [28] the qualitative
approach allows a deeper understanding of the experi-
ence of living with a DFU, compared with other research
methods.

Patients who finished at least 75% of the stress reduc-
tion sessions, and completed the baseline (T0) and the
post-intervention assessment approximately two months
after (T1), were verbally informed by the researcher
about the purpose of this study, and invited to partici-
pate. After obtaining written informed consent, indi-
vidual face-to-face, semi-structured interviews were
conducted approximately two weeks after completing the
intervention. At the end of the interview, patients were
asked if they agreed that the researcher contacted their
family caregiver to inform, and invite them to participate
in a similar interview. All study participants (patients and
caregivers) signed written informed consent forms, and
agreed to be audio-recorded during the interviews.

The interviews were conducted from December 2020
to November 2021, and ethical approval was obtained
from the two hospitals where participants were recruited.
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Participants and recruitment
This exploratory qualitative study was conducted in two
central hospitals with multidisciplinary diabetic foot
clinics, in the North of Portugal. The two hospitals work
independently, and both diabetic foot clinics are referral
clinics in the DFU treatment. Participants were patients
who participated in the larger RCT study [26]. Inclu-
sion criteria for the RCT study were: i) adult patients
with type 2 DM, ii) one or two chronic active DFUs (a
non-healing ulcer for six or more weeks and less than
12 weeks) at the baseline evaluation, and iii) significant
clinical stress, anxiety, or depression levels. Clinical dis-
tress was defined according to the Hospital Anxiety and
Depression Scale (HADS) [29, 30] and the Perceived
Stress Scale (PSS) [31, 32], with patients with scores
higher than 11 on the HADS subscales, or higher than
13 (men) or 17 (women) on the PSS, evaluated as being
clinically distressed. Exclusion criteria included patients
i) with a recurrent DFU at the baseline e, ii) undergoing
hemodialysis, iii) with a diagnosis of cancer, iv) with a
history of mental illness, v) with dementia or unable to
communicate, and vi) receiving psychological support
during the study period. After the inclusion in the larger
study, patients that i) completed at least three of the four
intervention/control protocol sessions, and ii) were able
to provide in-depth and rich-texture information regard-
ing the intervention’s impact were selected to participate
in the nested qualitative study. This sampling method was
adopted since qualitative purposive sampling is consid-
ered to be more efficient than random sampling [33].
Initially, data collection was expected to include at least
four single-per-participant interviews per group (pro-
gressive muscle relaxation versus hypnosis). However,
given that two patients did not have a caregiver, the final
sample included eight patients and six caregivers.

Interventions

Four participants allocated in the treatment group 1
(TG1) completed progressive muscle relaxation with
guided imagery intervention (PMR+GI), and three
participants allocated in the treatment group 2 (TG2)
completed hypnosis with guided imagery intervention
(H+ GI). One participant from the TG2 only received
three sessions because the DFU healed before the fourth
session.

PMR + GI sessions began with diaphragmatic breath-
ing, followed by Jacobson’s progressive muscle relaxa-
tion, a technique that consists of consequently tensing
and relaxing individual muscle groups of the body. After
completing the relaxation exercises, guided imagery
focused on the DFU healing was introduced. H+ GI
sessions followed a hypnotic protocol that included
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the following steps: presentation of the session’s goal
and unconsciously call for change (pre-talk); capture of
patients’ attention to absorb the sensations from the sur-
rounding environment and/or the body (absorption); use
of direct and indirect hypnotic suggestions (ratification);
use of simple language patterns and hypnotic techniques
to provide patients evidence that the hypnotic trance is
happening (aliciation); activation of patients’ uncon-
scious responses through hypnotic language and guide
imagery (dissociation); and awakening of the patients’
hypnotic mindset (awakening).

Both interventions followed a script that included four
sessions of 45 minutes duration each, to be implemented
every two weeks, in approximately a 2-month treatment
course. Sessions were conducted in a private room, with
a specialist treatment couch, provided by the two hospi-
tals were data collection took place.

Data collection

Instruments

Patient’s sociodemographic information (e.g., gender, age,
education, residence, marital and professional status) was
collected at the baseline assessment (T0), using a soci-
odemographic questionnaire developed by the research
team for this study. Clinical information was collected
through a clinical questionnaire that assessed the detailed
clinical history of patients. Clinical data was provided by
the patients’ physician or nurse at TO, and included the
type and duration of diabetes, glycemic control, other
pre-existing complications of diabetes, diabetic foot type,
DFU location and duration, previous DFUs, and concom-
itant treatment.

Caregiver’s sociodemographic information was gath-
ered through a brief questionnaire that included ques-
tions regarding the caregivers’ age, residence, education,
marital status, professional status, and years of caregiv-
ing. Caregivers answered this questionnaire before initi-
ating the interview.

Interview

The interview guide was prepared by the research team
based on: i) the literature review on the assessment of the
effectiveness of the two interventions, ii) the research-
ers’ experience with both interventions, and iii) the study
goal. Questions explored patients and caregivers’ per-
ceptions regarding the effectiveness of stress reduction
sessions on patients’ wellbeing and DFU healing pro-
gression, whether directly or indirectly. Specifically, the
interview addressed the perspectives of patients and car-
egivers on:
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I) Expectations and thoughts regarding the stress
reduction interventions;

II) The contribution of the stress reduction interven-
tions towards patient’s wellbeing, and the DFU
healing in particular.

III) The way the stress reduction intervention sessions
were delivered;

IV) The importance for the multidisciplinary diabetic
foot clinic to offer this type of intervention on a
regular basis.

Two trained researchers with a PhD in Health Psy-
chology conducted the interviews in a private room
reserved by the hospitals to this study. The interview
guide was used flexibly in order to follow the natural
course of the participants’ discourse. Each interview was
approximately 30 minutes in length. Interviews were
audio-recorded and transcribed verbatim by the two
researchers that conducted the interviews.

Data analysis

Two authors trained in qualitative research methods
used deductive thematic analysis to generate predomi-
nant themes and sub-themes [34]. To ensure reliability,
the two researchers coded the transcripts of eight par-
ticipants independently, and then met throughout the
coding process to solve coding issues through consensus,
thus ensuring agreement on themes derived from the
data and interview guide. According to Miles and Huber-
man’s formula [35], inter-rater reliability was 0.84%, at
this stage. Two more meetings were held during the cod-
ing process to discuss themes found in the remaining
transcripts. Finally, the first author reviewed excerpts
linked to main themes and sub-themes, after reading
full transcripts to contextualize those excerpts within
the complete narratives. Although the sample size was
determined in advance, the three researchers involved in
the data analysis agreed that the generated data was ade-
quate, as the replication of themes and comments by par-
ticipants revealed a high degree of coherence. The results
below show all the themes and sub-themes that emerged
from interviews with both patients and caregivers.

Results

Sample characteristics

Eight patients with chronic DFUs, and six of their car-
egivers, were included in the study. Participants’ clinical
and sociodemographic characteristics are summarized
in Table 1. Patients were mainly middle-aged men (the
sample included only one woman), while caregivers were
younger women.
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Patients’ themes and sub-themes

Interviews with all patients yielded four key themes: 1)
perspectives regarding the intervention; 2) intervention
effectiveness; 3) perceived importance of psychology in
the DFU treatment; and 4) emotions and consequences
associated with the DFU. Although themes were com-
mon to both treatment groups, the last two themes
included different sub-themes. Table 2 presents themes,
sub-themes, and supporting quotes from patients’
interviews.

Perspectives regarding the intervention

Patients had no previous contact with PMR+ GI and
H+GI sessions. Although one patient from TG1 knew
generally what muscle relaxation sessions consisted of,
none of TG2 patients had previous knowledge regarding
these sessions. All patients from both groups reported
sessions were satisfying, beneficial, or important for
patients with DFUs. In TG1, patients stressed the impor-
tance of sessions for patients’ wellbeing, and as a com-
plement to the medical treatment, while TG2 patients
emphasized the sessions capacity to “calm the mind’,
change the way of thinking, and help to accept the com-
plexity of the DFU healing.

Two patients from TG1 and three from TG2 expressed
their interest in receiving more sessions. In TG1, patients
also reported practicing PMR + GI exercises at home, on
their own initiative. Most patients suggested that both
interventions should include more sessions, and that the
number of sessions should be defined according to an ini-
tial personalized evaluation. Patients from TG2 also com-
mented that the sessions should have been implemented
in a more private room, with no interruptions, and that
H+ GI intervention should be included in the hospital
standard DFU treatment.

Intervention effectiveness

Patients from both treatment groups reported physical,
psychological, behavioural, and interpersonal changes as
a result of stress reduction interventions. All participants,
except one from TG1, reported perceived improvements
in the DFU evolution. Other physical improvements were
noticed by patients from TGI, such as better blood cir-
culation, ability to walk, and body balance. Patients from
TG2 reported better glycemic control, less pain, and
more breathing control.

Psychological changes perceived by patients included
feeling calm, weightless or relaxed, and more positive
thinking, as reported by three patients from TG1 and
the totality from TG2. In both groups, patients also men-
tioned improvements regarding disease adaptation and
sleep quality.
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Table 1 Demographic and clinical characteristics of patients with chronic DFUs (N=28) and their caregivers (N=©6)
Patients Caregivers
n (%) /M=+SD Min-Max n (%) /M=+SD
Gender
Women 1(12.5) 6 (100.0)
Men 7(87.5) 0(0.0)
Age 56.63+12.01 4883£852
Residence
Rural 5.0) 5(833)
Urban 2(25.0) 1(16.7
Marital status
Single 0(0.0) 1(16.7)
Married/ non married partnership 5(62.5) 5(83.3)
Divorced/ separate 3(37.5) 0(0.0)
Education (years) 6.13£2.17
< Primary studies 3(37.5) 1 7)
< Secondary studies 5(62.5) 5(83.3)
Professional situation
Employed 2 (25.0) 1(16.7)
Unemployed 3(37.5) 5(83.3)
Disability pension 3(375) 0(0.0
Monthly income
<600 € 5(62.5)
600 € to 1200 € 2(25.0)
>1200€ 1(12.5)
Adequate health literacy
Yes 3(37.5)
No 5(52.5)
DM 2 duration (years) 18.634£11.05 5.0-38.0
HbA1c (%) at the first consultation 9.80 4+ 2.28 6.7-14.0
First DFU 4(50.0)
DFU duration (weeks) 8.50 4 2.56 6.0-13.0
Diabetic foot type
Neuropathic 5(62.5)
Neuroischemic 3(37.5)
Number of comorbidities®
4 4(50.0)
6 4(50.0)
Healed DFU after completing the intervention® 3(37.5)
Although not healed, the DFU improved after completing the 3(37.5)
intervention®
Relationship with the patient
Wife/ partner 4(66.7)
Daughter 2(333)
Caregiving duration (years) 10.58+£14.78

@ Comorbidities included diseases such as high blood pressure, dyslipidemia, obesity, diabetic retinopathy, sensorimotor neuropathy, nephropathy, ischaemic heart

disease, peripheral arterial disease, among others

b healing was defined as the complete epithelization of the wound, assessed through the RESVECH 2.0-PT

€ DFU improvement was considered when there was a reduction of the wound area
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Table 2 Patient’s themes, sub-themes, and extracts of patients 'sayings
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Themes

Sub-themes

Patients’ quotes

Perspectives regarding the intervention

Intervention effectiveness

Perceived importance of psychology in the DFU treatment

Emotions and consequences associated with DFUs

Knowledge about the intervention

Usefulness

Interest in further sessions

Home practice

Improvement suggestions

Physical changes

Behavioural changes

Psychological changes

Interpersonal changes

Duration of perceived effects

Importance of psychology

Psychology related bias

Fear

Sadness

Revulsion

Impossibility to work

TG1: 1 have never heard about it (Male, aged 49)
TG2: I did not know about these sessions (Male, aged 43)

TG1: I think it is helpful because sometimes the disease is in the mind
(Male, aged 62)

TG2: Patients get other psychological disposition to face the disease
(Male, aged 66)

TG1: If it was possible to receive more (sessions), | would attend more
(Male, aged 49)

TG2: At the time, | said that | would like to have more because, at that
time, it was only four (sessions) (Female, aged 55)

TG1: Istarted trying to do at home what | was doing here (Male,
aged 49)

TG1: Ifit (the intervention) was included in the consultation, it would
help to reduce stress (Male, aged 49)

TG2: Sessions should be once a week so that relaxation could last
longer (Female, aged 55)

TG1: Because | think it started to heal a little bit more with the relaxa-
tion (Male, aged 49)

TG2: I will be honest, while | had the four sessions, it (the wound)
improved a lot, a lot (Male, aged 47)

TG1: 1 had the wound, came here for consultations, and since then |
stopped drinking (Male, aged 62)

TG2: For example, in the afternoon | was sitting and, when she (her
daughter) got home, she would do all the household chores (Female,
aged 55)

TG1: Psychologically, | am better and | believe the wound is going to
heal (Male, aged 80)

TG2: After sessions, you feel more peaceful and more confident (Male,
aged 47)

TIG1: I was not so aggressive in my daily life. | should say less
demanding, and more benevolent at home (Male, aged 80)

TG2: For example, | was not so nervous with the kids. | think | was
more patient with the kids (Female, aged 55)

TG1: For example, when [ left sessions, | was calmer for two or three
days (Male, aged 49)

TG2: Over two or three weeks, because over two or three weeks period
Ithought a lot about what was said during sessions (Male, aged 47)
TG1: Asin all things, the psychological dimension is very important
because, if we crash and lose heart, things get worse (Male, aged 80)
TG2: The psychological dimension is very important for things to
evolve (Male, aged 66)

TG1:In my youth, there was this idea that "l do not need a psycholo-
gist,lam not crazy” (Male, aged 80)

TG1: Iwas really scared. | never thought this would heal. | was really
afraid (Male, aged 62)

TG2: I did not know if it was going to get better or worse, if they had
to cut my foot. Today, | am still afraid of that because here they do
not inform us of anything (Male, aged 43)

TG1: Because, when | dwelt on that | was bad, | got worse. Really
worse. | could not go shopping, I really could not do anything (Male,
aged 62)

TG1: Iwas disqusted, anguished. .. | already am an outraged person
(Male, aged 49)

TG1: And I worked, | never stopped working (Male, aged 62)

TG2: I felt good for a long time after sessions. Yet, | did a lot of work
considering | was a woman with a wounded foot (Female, aged 55)

TG1Treatment group 1 (progressive muscle relaxation with guided imagery), TG2Treatment group 2 (hypnosis with guided imagery)
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Participants from both groups noticed improvements
related tbehavioural o interventions, specifically regard-
ing adherence to self-care. One patient from TG1 also
reported a decrease in his alcohol addiction problem,
which he considered to be an indirect outcome of the
intervention. All patients from TG2, and three patients
from TG1, reported changes in their interpersonal rela-
tionships as they felt they were more patient and less
offensive at home and with other close persons.

According to one patient from TG1, sessions had an
impact that lasted about two or three days, and later
started to progressively decrease. Other patient from
TG2 also expressed that the effect only lasted during
the intervention sessions. Two patients, one from each
group, referred that sessions had a prolonged effect after
the complete treatment. Finally, two other participants
from the TG2 reported that the effect lasted from one
session to another (three weeks) and that, even today,
they still feel the impact.

Perceived importance of psychology in the DFU treatment
Three patients from TG1, and two from TG2, stressed the
importance of psychological interventions for the DFU
treatment, and mentioned the patient psychological state
as essential for the DFU healing process. Three patients
from TG1 reported that many patients may decline psy-
chological interventions due to prejudice related with
psychological support.

Emotional consequences associated with DFUs

Patients expressed some negative feelings associated
with DFUs. In TG1, feelings such as sadness, revulsion,
and fear of amputation were identified, while, in TG2,
fear of amputation, distress, or trauma was mentioned.
In both groups, most patients described their daily life
when they were actively working and socially productive,
emphasizing how important the professional dimension
was to them, and how that changed after the emergence
of a DFU.

Caregivers’ themes and sub-themes

Interviews with family caregivers resulted in four main
themes shared by both groups, although with some dif-
ferences in the fourth theme. Caregivers’ four themes
were similar to the ones found with patients, described
above. Themes, sub-themes, and extracts of caregiver’s
sayings are presented in Table 3.

Perspectives regarding the intervention

One caregiver from TG1 said she knew muscle relaxa-
tion sessions, but none of the remaining caregivers had
previous knowledge about the interventions. All car-
egivers considered that sessions were very useful and an
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important complement to the standard medical treat-
ment for DFU, especially because they notice some dif-
ferences in their family member.

Two caregivers from TG1 and one caregiver from TG2
reported that the patient needed more sessions. Three
caregivers from TG1 commented that if sessions were
implemented in a non-hospital setting, and the protocol
included more sessions, the intervention would be more
effective. According to these caregivers, the hospital
environment may not be favorable to relaxation inter-
ventions, and a non-hospital setting may, therefore, be
more appropriate. Caregivers also considered that more
than four sessions could optimize the positive effect on
patients’ outcomes. One caregiver from TG2 suggested
that sessions should be offered before the patient’ first
amputation in order to be more useful.

Intervention effectiveness

Caregivers also described physical, psychological, behav-
ioural, and interpersonal changes as a result of stress
reduction interventions. All caregivers, except one from
TG2, reported improvements in the DFU healing. One
caregiver from TG1 also referred improvements in the
blood pressure, while other caregiver from TG2 said she
noticed improvements in the patient’s foot pain.

Three caregivers of patients who received the relaxa-
tion intervention reported that their family member
was calmer, relaxed, and pacified. One of the caregivers
of patients who received the hypnosis intervention also
noticed that her partner was calmer, more patient and
happier, being less demanding or grumpy. Regarding
behavioural changes, one caregiver from TG1 reported
that her husband had stopped drinking, smoked less,
and improved his diet while receiving sessions. Similarly,
another caregiver said that, after completing the hypno-
sis sessions, her mother adopted more self-care behav-
iors such as resting her feet, and avoiding the agricultural
work. Three caregivers from TG1 reported family mem-
bers becoming more tolerant and considerate with them,
and one caregiver from TG2 stated her partner was much
calmer when he had to wait for the diabetic consulta-
tions, the ambulance, or even in the supermarket line.

Regarding the duration effects, two accounts from TG1
indicated that the effect stayed over time, however, after
the end of the intervention, the impact started to disap-
pear. Nevertheless, one caregiver from TG2 reported that
the intervention effect was still visible, at present, two
weeks after completing the intervention.

Perceived importance of psychology in the DFU treatment
Caregivers from both groups considered that the patients’
psychological state was determinant to the treatment
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Themes

Sub-themes

Caregiver’s quotes

Perspectives regarding the intervention

Intervention effectiveness

Perceived importance of psychology in the DFU treatment

Emotions and consequences associated with DFUs

Knowledge about the intervention

Usefulness

Need for more sessions

Improvement suggestions

Physical changes

Behavioural changes

Psychological changes

Interpersonal changes

Duration of perceived effects

Fear and suffering

Patient’s routine

Patient’s unemployment

Caregiver’s social activities

TG1: In the context of the diabetic foot, | was told by my father about
these sessions (Caregiver 2, aged 43)

TG2: | know very little (Caregiver 1, aged 36)

TG1: These sessions made him good. He got better, although | did not
noticed a big difference (Caregiver 1, aged 49)

TG2: I think that it is very helpful because he is a difficult patient
and heimproved (Caregiver 2, aged 50)

TG1: Ithought that sessions made him feel good and that he needed
more (Caregiver 3, aged 55)

TG2: If he continued (the sessions), | think he would have improved
even more his health because he has a lot of pain (Caregiver 2, aged
50)

TG1: It was four sessions, they were not many (Caregiver 1, aged 48)

TG2: But I think that these sessions should be offered to him and
other patients at the beginning (of treatment) (Caregiver 2, aged 50)

TG1: He told me that he noticed his blood pressure was lower
(Caregiver 2, aged 43)

TG2: Now, the wound is healing a little bit, but it has been really
worse (Caregiver 1, aged 36)

TG1: For example, he used to smoke and eat everything and now
he does not. He used to eat pastries and drink coffees (Caregiver 4,
aged 60)

TG2: Now, she does not do many of the things she did before. For
example, we have a field and since this heel wound appeared she did
not work there anymore (Caregiver 1, aged 36)

TG1: I felt he was calmer, patient, more receptive (Caregiver 1, aged
49)

TG2: He is calmer! He has more patience. When he leaves this place,
he goes more relaxed, and he is not always muttering (Caregiver 2,
aged 50)

TG1: He is much better. Even with the children. My kids tell me “He
has changed so much!” (Caregiver 4, aged 60)

TG2: In the ambulance, he does not complaint anymore with the
firemen (Caregiver 2, aged 50)

TG1: Since sessions ended | think his mood got worse (Caregiver 3,
aged 55)

TG2: In the next days he was well. Even today, | notice some changes
(Caregiver 2, aged 50)

TG1: | believe that people’s psychological state helps in all aspects for
their recovery (Caregiver 2, aged 43)

TG2: Because if | cut one finger, even if my family tries to support
me, it is not the same thing as having a psychologist (Caregiver 2,
aged 50)

TG1: He s afraid of having to amputate his foot. | told him they

will amputate only as a last resort (Caregiver 3, aged 55)

TG2: At times, she went to the consultation and she was told that
things were not going well. They scared her (Caregiver 1, aged 36)
TG1: Heis all day watching TV or in Facebook (Caregiver 4, aged 60)
TG1: He is off work due to sick leave and he was used to work every
day, even on Saturdays (Caregiver 3, aged 55)

TG2: Because a lot of patients have a job and have to support their
families, and they start to think how will they support their families,
right? (Caregiver 2, aged 50)

TG1: 1 have to stay at home all day. On weekends, who does not
want to take a walk? (Caregiver 4, aged 60)

TG2: It is just me and him, and we cannot go out, right? (...) We do
not have much interaction with others (Caregiver 2, aged 50)

TG1Treatment group 1 (progressive muscle relaxation with guided imagery), TG2Treatment group 2 (hypnosis with guided imagery)
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success. In TG1, caregivers stressed determination and
positive thinking, while one caregiver from TG2 high-
lighted the importance of psychology to help patients
accept and adapt to the disease.

Emotions and consequences associated with DFUs

In both groups, caregivers mentioned the fear of amputa-
tion patients felt every time they went to a consultation,
in part due to a lack of information shared by the medi-
cal team. According to caregivers from TGI, the DFU
had a significant impact on patients’ routine, resulting
in patients’ inactivity, isolation, and depression. In both
groups, caregivers reported that patients’ unemployment
and lack of social activities emerged as a consequence of
having a DFU.

Discussion

Thematic analysis of participants’ experiences revealed
that all patients and caregivers who accepted to par-
ticipate in this study were satisfied, and shared posi-
tive opinions about the effectiveness of the two stress
reduction interventions on the patient’s psychological
wellbeing and DFU healing progression. Patients were
mainly men, on average with 57 years old, and profes-
sionally inactive, while their caregivers were younger
women, mostly their spouses, unemployed, caring for
their relative, in average, for 11 years. This demographic
characterization was expected since it is in accordance
with previous descriptions of patients with DFUs and
their caregivers described in national and international
studies [36].

Interviews with patients yielded four key themes (com-
mon to caregivers): (1) perspectives on the intervention,
(2) intervention effectiveness, (3) perceived importance
of psychology in the DFU treatment, and (4) emotions
and consequences associated with DFUs. Regarding
their perspectives on interventions, patients had never
experienced relaxation or hypnosis. They reported that
interventions’ sessions were satisfactory, beneficial, and
important because it improved their feeling of wellbeing
as an adjuvant to medical treatment, and helped them to
accept and adapt to living with a DFU. Interventions were
well received by patients and perceived as effective by
caregivers, indicating a high level of acceptability, which
might support the adherence to this type of interventions
if available in hospital settings/contexts.

Patients and caregivers made some suggestions to
improve the implementation of this type of interven-
tions as an adjuvant to medical treatment. All patients
suggested that more sessions should be offered, pro-
posing that the number of sessions should be defined
according to the patient’s needs, based on an ini-
tial assessment. Patients also suggested that sessions
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should be implemented in a more private space. Simi-
larly, caregivers recommended interventions to include
more sessions, suggesting that they should be imple-
mented in a non-hospital setting. Caregivers also
emphasized the importance of the interventions to be
offered in an initial phase of medical treatment, and
before the patient’s amputation. These suggestions are
useful since they reflect the perspectives and needs of
patients with DFUs and their family caregivers. In fact,
patient and public involvement in healthcare provision,
specifically in the design, conduct and dissemination of
healthcare innovation services (such as the inclusion of
stress reduction interventions in the DFUs treatment)
is becoming more common in advanced health care
systems [37].

Half of patients who received PMR + GI reported prac-
ticing the intervention exercises at home, on their own
initiative, thus presenting greater adherence in between
sessions. One of those patients perceived longer lasting
effects of relaxation, compared to a patient that reported
having difficulties with the breathing exercises. Patients
who received H+ GI claimed that those sessions should
be included in standard treatment for DFU, which is
supported by previous research validating the beneficial
clinical impact of hypnosis [38]. A substantial body of
research has revealed the efficacy of hypnosis as part of
the integrative treatment of many conditions that tradi-
tional medicine has found difficult to treat [39]. In fact,
hypnosis has shown not only to reduce anxiety in medi-
cal conditions but also to change physiological parame-
ters [40], being effective in the management of diabetes,
including the regulation of blood sugar [23]. Although, so
far, no studies have shown the effectiveness of hypnosis
in accelerating DFU healing, in this study, participants’
perceptions suggest that sessions have been helpful to
patients with DFUs. Nevertheless, perceived improve-
ments by participants are subjective and were not objec-
tively assessed by researchers.

Patients and caregivers from both groups perceived
physical, behavioural, psychological, and interpersonal
changes, associated with interventions, highlighting
the benefits of stress reduction sessions in patients with
DFUs [22, 24, 25, 41]. Considering that studies have
shown that stress management improves diabetes [42],
participants’ perceptions of physical improvements, such
as less pain and better glycemic control, make intuitive
sense.

Patients reported several emotional changes/ improve-
ments (e.g., feeling calm, positive thinking, acceptance
of the disease) that were also noticed by their caregivers.
In fact, psychological interventions don’t only have posi-
tive effects in reducing negative emotions, but also may
promote the development of a cognitive and emotional



Pereira et al. Journal of Foot and Ankle Research (2023) 16:3

process of diabetes acceptance as a chronic disease, thus
helping patients to cope with it.

Behavioural changes perceived by participants as
an effect of interventions were associated with adher-
ence to self-care behaviors. One patient reported a
decrease in alcohol and tobacco consumption, as well as
the adoption of a healthier diet, which he and his car-
egiver associated with the relaxation sessions. Patients
also reported being more patient and less offensive,
which was also corroborated by caregivers. Foot ulcers
in people with diabetes are associated with high levels
of morbidity, with symptoms of anxiety and depres-
sion being the most prevalent [8, 9, 43, 44]. Therefore, it
makes sense that psychological interventions may have
a positive effect and an indirect impact on medication
adherence, empowering patients to engage in self-care
behaviors, and boosting overall mood [43], as suggested
by this study’s participants.

Regarding the duration of the changes resulting from
interventions, participants’ opinions differed in both
groups. They ranged from effects that only lasted dur-
ing the session to longer-term effects, after the end of
the interventions. TG2 patients and caregivers reported
longer effects, as most of them expressed that the effect
remained over time, and were still visible two weeks after
completing the intervention. In fact, the use of hypno-
sis has been found to promote positive changes, with
longer lasting effects. For example, previous studies have
shown hypnosis as a promising therapeutic complemen-
tary intervention to reduce impulsive behaviors, over
time, in obese patients [45]. Wood and colleagues [46]
also showed that the hypnotic intervention altered T-cell
activity what may explain the longer effects hypnosis may
have on healing. Nevertheless, in this study, the duration
of perceived effects were limited in time, especially in
TG1, as most participants reported that effect started to
vanish after the sessions.

In this study, most patients referred the importance
of psychological interventions for the DFU treatment
- reflecting a belief in the mind-body connection —
although some patients may feel reluctant to participate
in psychological interventions due to prejudice or shame,
or even because they feel emotionally overwhelmed by
the consequences of the disease. Therefore, psychological
interventions should be available in an early period of the
DFU diagnosis [43]. Caregivers also stressed the role of
psychological status for successful treatments, determi-
nation, positive thinking, and acceptance of the disease,
highlighting caregivers’ awareness of the importance of
psychological intervention to help the patient accept the
disease [47].

Patients, especially those from TG1, reported that
DFUs were a source of negative emotional consequences,
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such as sadness, anger, revulsion, and anguish, living with
the fear of amputation and trauma [8, 9, 44], and deal-
ing with the impossibility to work. Caregivers from both
intervention groups stressed the fear of amputation felt
by patients. As previously suggested in the literature [48],
some individuals with diabetes fear amputation worse
than death. Given these negative emotions, the role of
psychological interventions may be helpful to improve
patient’s general wellbeing, reduce symptoms of anxi-
ety and depression, and stimulate emotional regulation
[43], particularly when patients are unemployed, inactive,
and with their QoL compromised due to DFUs [44].

Regarding consequences associated with DFUs, car-
egivers highlighted the impact on the patient’s daily life,
resulting in inactivity, isolation, depression, unemploy-
ment, and lack of social activities for the caregiver, as
shown in previous studies [14, 15]. The scenario of bur-
den appears to be exacerbated following amputation
[49]. In this sense, one of the caregivers believed that
stress interventions might be more beneficial before
amputation surgery.

Overall, the aim of this study was to understand
whether the two stress reduction interventions
(PMR +GI and H+ GI) had an impact on psychological
factors that have been reported to have a negative effect
on wound healing [50, 51]. According to participants’
perceptions, psychological interventions had a positive
effect on patients’ behavioural, emotional, and interper-
sonal dimensions, being also associated with perceived
DFU’s improvements, and reduced symptoms of psycho-
logical morbidity. These results suggest the potential pos-
itive effects of both interventions on patients’ emotional
state, ulcer healing, and general wellbeing, as perceived
by patients and family caregivers.

Limitations

Despite the promising findings, this study has some
limitations that deserve attention. This study was based
on the subjective perceptions of a reduced number of
participants and, as such, they need to be interpreted
cautiously. Although the thematic analysis of the inter-
views indicated a level of coherence regarding the
emerging themes, the inclusion of more participants
would benefit future studies. The purposeful sampling
has the potential for bias in recruitment creating a pos-
sible influence of confounders that were not controlled.
All psychologists who performed the stress reduction
techniques were highly trained, but there might have
been bias regarding the person of the therapist and
the therapist ‘s gender that was not controlled for. The
non-inclusion of a group of patients with no interven-
tion, and their respective caregivers, does not allow
to determine a relationship between the intervention
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and the outcomes, i.e. if the perceived improvements
reported by participants would also been identified by
participants that did not receive any stress reduction
intervention. Finally, only patients from two hospitals
in the north of Portugal were involved. Therefore, future
research is needed to better understand the impact of
stress reduction techniques on DFU healing and psy-
chological wellbeing.

Implications for clinical practice

This study provides promising data supporting the ben-
efits of stress reduction interventions, relaxation and
hypnosis, for clinically distressed patients with DFUs.
If further research confirms this study’s findings, both
interventions should be included as standard treat-
ments for patients with DFUs in addition to clinical/
medical treatment. Muscle relaxation interventions may
be conducted by trained clinical and health psycholo-
gists that already work in the hospital, not requiring
additional financial efforts. Hypnosis sessions are con-
ducted by trained professionals in hypnotherapy, which
may require some initial financial investment. However,
both intervention techniques may be easily taught to
patients so that they can practice self-relaxation and
self-hypnosis exercises at home. To promote home
practice on a daily basis, sessions may be recorded and
made available to patients who should be coached in
self-relaxation and self-hypnosis, using a taped script
or a smartphone application. According to participants’
suggestions, psychological interventions should be
available early on, when the patient begins treatment,
i.e. in the first diabetic foot consultation. Thus, a stress
reduction protocol that would include a careful psycho-
logical evaluation, which is common practice in other
chronic diseases/ conditions, would allow clinically dis-
tressed patients’ referral to an individual/ group stress
reduction intervention.

Considering patients and caregivers’ perceptions
regarding DFUs healing and psychological wellbeing,
during and after intervention, it would be interesting to
further evaluate the benefits of implementing a psycho-
logical support/consulting service for patients with DFUs
in multidisciplinary diabetic foot clinics. Distressed
caregivers may also be offered a support group to help
reduce overload, especially among caregivers who care
for patients who suffered an amputation, have a chronic
illness, report physical symptoms, and have been caregiv-
ers for several years [49].

Future studies should address the patient-caregiver
dyad, over time, and better understand how relaxation
and hypnosis promote QoL, adherence to medical treat-
ment, and self-care behaviors. This would allow the cre-
ation of a psychological intervention protocolto answer
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patients’ needs, as well the needs of informal caregiv-
ers, and the health professional team caring for patients
with DFUs.

Conclusion

The goal of the stress reduction interventions was to
increase psychological wellbeing and, consequently,
promote the conditions that facilitate DFU healing.
Overall, patients and caregivers were satisfied with both
types of psychological interventions, and perceived sev-
eral improvements as a result of sessions. This study
provides promising indications regarding the benefits
of both interventions for clinically distressed patients
with DFUs, however, further research on the effective-
ness of interventions is required to strengthen the find-
ings of the present study. The deeper understanding of
patients and caregiver’s perspective on stress reduction
interventions as adjuvant to standard medical treat-
ment may also shed light on the mechanisms that are
involved in the relationship between psychological
stress, physiological stress, and DFU healing.
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