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Opinions that matter:

Patient’s perspective of
their perioperative
management during
surgery for diabetic foot
ABSTRACT
Introduction

than in phases II (1.2±0.7) and III (1.1±0.8).

To obtain patients’ perspective of the perioperative experience related to surgical management of
diabetic foot (DF) in a highly specialised centre.

Conclusions

Method
In total, 34 consecutive patients undergoing surgery
at our specialised DF centre in November 2015
met our inclusion criteria. Patients completed the
Diabetic Foot Surgical Experience Inventory questionnaire about their experience. The questionnaire
included three parts: phase I, the pre-operative preparatory phase; phase II, the surgical period; and
phase III, the post-operative observation period
in the recovery room. For each phase, five yes/no
questions were asked about the main aspects of the
procedure, and pain, stress, and satisfaction were
evaluated using a numerical rating scale (NRS;
0-10, with 10 = maximum).

Results
Overall, 28 patients (age, 62.8±17.4 y; diabetes
duration, 19.3±8.9 y; HbA1c, 8.3±1.25%) completed the questionnaire. Phase I satisfaction VAS
score was 7.9±2.1; 7 patients noted a long delay
before admission to the operating room (OR), 5
indicated pain during their local anaesthetic procedures (LAPs), and 3 indicated that LAPs were stressful. Phase II VAS satisfaction score was 8.8±1.2; 1
patient reported problems with OR bed positioning
and 1 noted that the surgery was stressful. Phase III
satisfaction VAS score was 8.9±1.7, with 1 patient
noting a long delay before transfer to the ward. VAS
pain scores were similar in all phases. Stress was
significantly (p<0.05) higher in phase I (3.1±2.1)
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In a generally well-tolerated context, the pre-operative phase and LAPs seem to be more problematic
and painful for patients with DF compared with
other aspects of the perioperative experiences. This
was possibly related to perceived anticipatory stress.

INTRODUCTION
Diabetic foot (DF) is a frequent and complex
chronic ulcerative condition affecting 20% of
patients with diabetes at least once in their life.1
Its progressive clinical course and increasing severity are associated with a 20 times higher risk of
lower extremity amputation than in the general
population, as well as a mortality rate higher than
that of many forms of cancer.2, 3
The therapeutic approach to DF is multidisciplinary and encompasses many different aspects
aimed at addressing factors that create and sustain
the pathology. It involves either surgical or endovascular revascularization to restore blood flow in
the ischemic foot, offloading to prevent negative
effects of postural trauma on the affected foot, and
systemic antibiotic therapy to combat infections4.
A crucial aspect of DF treatment involves local
care of foot ulcers, which represent the cause of
lower extremity amputation in 85% of patients.5
Beyond local care and dressings, surgical management of ulcers associated with DF has become
increasingly common and important in the overall
multidisciplinary management of this pathology.6,
7



Serena Giusti RN

Chiara Goretti MD

Chiara Menichini RN
Diabetic Foot Section,
Department of Medicine,
University of Pisa, Italy
Corresponding Author:
Alberto Piaggesi MD
Diabetic Foot Section
University of Pisa
Via Paradisa 2,
Cisanello
56124, Pisa, Italy

Correspondence:
piaggesi@immr.med.unipi.it
Conflicts of interest:
None

7

Indications for DF surgery have increased over the years,
and a classification system for DF surgery has been introduced and implemented. This has helped caregivers
identify the correct surgical procedure for a growing number of indications. The procedures range from correction
of neuropathic deformities that would eventually lead to
ulceration, to the removal of infected and necrotic tissues
that interfere with wound healing, to the transposition
of tendons to correct an unbalanced foot, among many
others8.
With the expanded indications, patients with DF have increasingly more occasions to undergo a surgical procedure
in the course of their disease, for both conservative and
more aggressive interventions. In this context, subjective
evaluation of the surgical experience from the patients’
perspective - an issue neglected by the current literature
- would be of extreme interest to understand how pain,
stress, and discomfort associated with DF surgery is perceived by patients. The ultimate goal would be to use this
knowledge to improve quality of care from the patients’
point of view. Investigating these outcomes directly in
the clinical setting by the same nurses who participate in
preparation and management of patients undergoing DF
surgery would help bridge the gaps between perioperative nursing protocols and the factors considered most
important by patients.
Aim
The aim of this study is to explore patients’ perceptions
of their perioperative experience related to surgery for DF.
To accomplish this, we studied a group of consecutive
patients undergoing surgery at in our DF Section, a highly
specialised referral centre for DF in Tuscany, Italy.
METHODS
We designed this study to evaluate patients’ perception
of stress, pain, and discomfort related to their surgical
procedures for DF pathology. The study was submitted
to and approved by the ethics committee of our hospital.
Written informed consent was obtained upon arrival in
the operating room (OR) area, one hour before surgery.
All patients consecutively undergoing surgery at our specialised DF centre during November 2015 were screened
for the following inclusion criteria: type 1 or type 2 diabetes, presence of an acute DF ulcer, and a surgical procedure
proposed by an experienced specialist of the DF Team.
Exclusion criteria were the presence of an emergent/urgent
condition, diagnosis of a psychiatric disease, chronically
receiving medications that may interfere with mood, inability to provide informed consent for the intervention,
inability to understand the questionnaire questions, and
a DF ulcer-related surgical procedure in the previous 12
months.
8

In all patients, the surgery was performed under locoregional anaesthesia, which consisted of popliteal and saphenous nerve blocks at the knee. These blocks (referred to
collectively as local anaesthetic procedures in this report)
were administered pre-operatively. No sedation was admistered to patients before or during the operations.
The patients’ perioperative experience was assessed using
the Diabetic Foot Surgical Experience Inventory (DFSEI)
questionnaire (Appendix 1). This questionnaire was divided into three parts, corresponding to the three perioperative phases: the first explored the pre-operative preparatory
phase (phase I), which included admission to the OR area,
identification of the patient, confirmation of the surgical
indication and procedure, and preparation and execution
of local anaesthetic procedures; the second part involved
the surgical phase (phase II), which included entry into the
OR, preparation for the operation, and the surgery itself;
and the third part explored the post-operative observation
period in the post-anaesthesia care unt (PACU) (phase
III), during which patients were transferred to the PACU
and continuously monitored until discharged to the ward.
The DFSEI was designed to explore how much stress,
discomfort, or pain patients experienced for each of the
three phases, through the use of direct simple questions.
It was created by one of the authors (AP) and validated in
patients undergoing surgical procedures in the same setting but for non-DF pathologies. For each phase, five yes/
no questions asked about the main aspects of the phase.
The questionnaire also assessed pain, stress, and overall
satisfaction during each phase using a Numerical Rating
Scale (NRS; 0 = none to 10 = maximum).
The questionnaire was administered by one of the nurses
who assisted with the DF surgical procedure (LB, SG,
CM). Most questions were completed immediately before
the patient left the PACU, although the question related to
transfer from the PACU to the ward was completed after
arrival on the ward. The total time required to complete
the questionnaire was 5 minutes or less, from the first to
the last question.
Statistical Analysis
The DFSEI results were collected and analysed as both
qualitative and quantitative data. The yes/no answers
were grouped for each phase to identify problems related
to specific aspects characterizing each phase. They were
expressed as percentages. NRS scores were analysed as
continuous data. They were expressed as mean±standard
deviation and analysed with the Mann-Whitney test for
non-parametric data, setting the value of significance at
5% (p<0.05).

EWMA Journal

2018 vol 19 no 1

Science, Practice and Education

Table 1: Number and characteristics of patients.
Number or characteristic

Value

Patients fulfilling inclusion criteria (n)

34

Patients completing the questionnaire (n)

28

Males/Females (n)

16/12

Age (years)

62.8±17.4

Duration of diabetes (years)

19.3±8.9

Glycated haemoglobin (%)

8.3±1.2

Data are number or mean±standard deviation.

Table 2: Rate of patients indicating problems in each perioperative phase.
Item

Pre-operative phase

Operative phase

Post-operative phase

Transfer

0

0

0

Positioning

0

3.6%

0

Delay

25.0%

0

3.6%

Stress

10.7%

3.6%

0

Pain

17.8%

0

0

RESULTS
Of the 48 patients undergoing surgery during the study
period, 34 fulfilled the inclusion criteria, but only 28 were
enrolled in the study and completed the questionnaire. Of
the 6 non-participants, 3 had one or more exclusion criteria and 3 did not provide informed consent. The patient
characteristics are shown in Table 1.
The surgical interventions were conservative surgery in
18 patients and minor amputation in 10 patients. The
latter were performed for gangrene or chronic osteomyelitis and involved amputation of one or more lesser toes
in 4 patients, amputation of the first toe in 3 patients,
and transmetatarsal amputation in 3 patients. No major
amputations were performed in this group of patients.
The DFSEI questionnaire results for problems related to
each phase are summarized in Table 2. The majority of
perceived problems occurred in the pre-operative phase,
whereas the post-operative phase was the least problematic
period. In the pre-operative phase, 7 patients indicated
that there was a long delay before admission to the OR, 5
noted pain during the local anaesthetic procedures, and 3
indicated that the local anaesthetic procedures were stressful. In phase II, 1 patient noted that positioning on the OR
bed was a problem and 1 patient noted that the surgical
procedure was stressful. In phase 3, 1 patient indicated
that there was a long delay before transfer to the ward.

The results of NRS scores for overall satisfaction during
each phase are shown in Figure 1. The NRS satisfaction
score was 7.9±2.1 for phase I, 8.8±1.2 for phase II, and
8.9±1.7 for phase III. These were not significantly different.
Figure 1: see next page
NRS scores for pain and stress are shown in Figure 2. Pain
was not significantly different among the three phases.
However, stress was significantly (p<0.05) higher in phase
I (3.1±2.1) compared with phases II (1.2±0.7) and III
(1.1±0.8).
Figure 2: see next page
No differences were detected when the results were analysed separately for conservative surgery versus minor amputations for all of the items evaluated.
DISCUSSION
Surgery is a potentially stressful event for patients; even
minor interventions, performed under locoregional anaesthesia may be negatively perceived by patients, irrespective
of the indications and clinical outcomes.9 A recent study,
performed in a group of 21 patients undergoing surgery
for Dupuytren’s disease identified how patients’ character,
previous experiences, and expectations influenced their
perceived experience and appraisal of the results, and
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Figure 1: Numerical rating scale (NRS) scores for level of overall satisfaction (0 - 10, with 10
indicating maximum satisfaction) reported by patients in each of the three perioperative phases.
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Figure 2: Numerical rating scale (NRS) scores for levels of stress and pain (0 - 10, with 10 indicating maximum stress or pain) reported by patients in each of the three perioperative phases. *p<0.05 pre-operative vs
operative and post-operative phases.

potentially affected their clinical outcomes.10 Although
this close relationship has been confirmed for a number
of conditions and their surgical management, the role of
perioperative stress in DF surgery has not been heretofore
ascertained.11,12
DF is a chronic condition associated with stress and
anxiety, which has been demonstrated to negatively affect wellbeing.13 Our current study demonstrates that DF
surgery performed in a dedicated setting using locoregional anaesthesia is generally well tolerated, providing
an overall positive evaluation of the experience. However,
10

some aspects are still perceived as problems. Dividing the
surgical experience into the three phases composing the
full perioperative course of DF surgery (from admission
to the OR area to transfer back to the ward), we noted
that the pre-operative phase was the main period when
patients reported problems and the phase during which
stress was highest.
Our results are not unexpected, as a patient’s anxiety, and
thus the level of perceived stress is amplified by the uncertainty of a new experience. This “catastrophic thinking”
may not only influence the experience of patients, but it
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may also negatively impact outcomes, such as increasing
complications and reducing mobility and autonomy [14].
The most common problem reported by patients for the
pre-operative phase was related to the long delay before
surgery (25%). This may have been at least partly due
to anticipatory anxiety. Additionally, 18% of patients reported pain and 11% reported stress associated with the
pre-operative local anaesthetic procedures.
The importance of this study lies mainly in its provision
of a better understanding of patients’ perspectives of their
perioperative experience and the finding that the pre-operative phase is the most stressful period. Better preparation
of patients, with more proactive nursing in this phase and
paying close attention to patients’ psychological reactions,
may improve the patients’ experience of the surgical procedure which has been demonstrated to also influence
wound healing outcomes.15-17
We acknowledge some limitations of the present study. For
example, the study had no control group. Furthermore, the
results were based on subjective assessments by patients,
using a questionnaire that has not been standardised in
other institutions. In addition, the study was performed
in a single centre, which limits the generalizability of its
results.18,19
CONCLUSIONS
Our study, the first of its kind in DF surgery, identified
that the perioperative experience is well perceived and
tolerated by the majority of patients, when adequately
performed by a dedicated team. Some aspects of the preoperative phase, related to both pain associated with the
local anaesthetic procedure and anxiety associated with anticipation, emerged as problematic in approximately 1 out
of 4 patients. However, perceptions in the pre-operative
phase did not appear to influence perceptions in the later
phases. The results of our study are important in a field
like DF surgery, which is rapidly expanding and for which
no such information is available. Understanding patients’
perception of management-related stressful events may
facilitate the development of strategies to greatly improve
the quality of the perioperative experience and possibly
improve clinical outcomes.

n

Patient awareness regarding their condition may
influence their level of anxiety related to the surgical
procedure. A study evaluating patient knowledge and
its relationship to the perceived surgical experience
might aid in better preparing patients for surgery.

Implications for clinical practice
n The personal and psychological dimensions of surgical
patients with DF are often inadequately considered by
caregivers.
n

The role of nurses in helping patients navigate the
complex phases of a surgical intervention for DF is
important to help reduce patient stress and pain in this
setting.

n

All health professionals involved in preparing and
delivering surgery for patients with DF should realize
that the pre-operative phase is the most critical period
from the patient’s perspective and should focus on
efforts to try to shorten the phase and prevent pain
related to the pre-operative anaesthetic procedures.
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double-checked the data collection; AP and CG wrote the
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Further research
n Patients undergoing DF surgery may interpret their
perioperative experience in different ways depending
on their personal experiences. Thus, a further study
might inquire about the possible relationship between
previous surgical interventions and perceived levels of
stress.
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Appendix 1
Diabetic Foot Surgical Experience Inventory (DFSEI)
Pre-operative phase
1. Was the transfer from the ward to the preparatory room adequate?

 Yes

 No

2. Did you find the waiting time in the preparatory room adequate?

 Yes

 No

3. Did you find the local anaesthesia procedure stressful?

 Yes

 No

4. Did you find the local anaesthesia procedure painful?

 Yes

 No

5. Was the transfer from the preparatory room to O.R. adequate?

 Yes

 No

1. Was the positioning on the operatory bed adequate?

 Yes

 No

2. Did you find the waiting time in the O.R. adequate?

 Yes

 No

3. Did you find the surgical procedure stressful?

 Yes

 No

4. Did you find the surgical procedure painful?

 Yes

 No

5. Was the transfer from the O.R. to the recovery room adequate?

 Yes

 No

1. Was the positioning in the recovery room adequate?

 Yes

 No

2. Did you find the waiting time in the recovery room adequate?

 Yes

 No

3. Did you find the post-operative monitoring procedures stressful?

 Yes

 No

4. Did you find the post-operative monitoring procedures painful?

 Yes

 No

5. Was the transfer from the recovery room to the ward adequate?

 Yes

 No

		
		
		

Please score 0 to 10 the amount of stress in the pre-operative phase
Please score 0 to 10 the amount of pain in the pre-operative phase
Please score 0 to 10 your overall satisfaction for the pre-operative phase

Operative phase

		
		
		

Please score 0 to 10 the amount of stress in the operative phase
Please score 0 to 10 the amount of pain in the operative phase
Please score 0 to 10 your overall satisfaction for the operative phase

Post-operative phase

		
		
		

12

Please score 0 to 10 the amount of stress in the post-operative phase
Please score 0 to 10 the amount of pain in the post-operative phase
Please score 0 to 10 your overall satisfaction for the post-operative phase

EWMA Journal

2018 vol 19 no 1

Science, Practice and Education

REFERENCES
1.

Zhang P, Lu J, Jing Y, Tang S, Zhu D, Bi Y. Global
Epidemiology of Diabetic Foot Ulceration: A
Systematic Review and Meta-Analysis. Ann Med.
2016 Sep 1:1-21

7.

Allahabadi S, Haroun KB, Musher DM, Lipsky BA,
Barshes NR. Consensus on surgical aspects of
managing osteomyelitis in the diabetic foot. Diabet
Foot Ankle. 2016 Jul12;7:30079.

2.

Baba M, Davis WA, Norman PE, Davis TM. Temporal
changes in the prevalence and associates of
diabetes-related lower extremity amputations in
patients with type 2 diabetes: the Fremantle Diabetes
Study. Cardiovasc Diabetol. 2015 Dec 18;14:152.

8.

Armstrong DG, Frykberg RG. Classifying diabetic foot
surgery: toward a rational definition. Diabet Med.
2003 Apr;20(4):329-31.

9.

Szabo S, Tache Y, Somogyi A (2012) The legacy of
Hans Selye and the origins of stress research: a
retrospective 75 years after his landmark brief “letter”
to the editor# of nature. Stress 15(5):472–478.

3.

4.

5.

6.

Walsh JW, Hoffstad OJ, Sullivan MO, Margolis DJ.
Association of diabetic foot ulcer and death in a
population-based cohort from the United Kingdom.
Diabet Med. 2016 Nov;33(11):1493-1498.
Bakker K, Apelqvist J, Lipsky BA, Van Netten JJ,
Schaper NC. The 2015 IWGDF guidance on the
prevention and management of foot problems in
diabetes. Int Wound J. 2016 Oct;13(5):1072.
Reiber GE, Vileikyte L, Boyko EJ, del Aguila M, Smith
DG, Lavery LA, Boulton AJ. Causal pathways for
incident lower-extremity ulcers in patients with
diabetes from two settings. Diabetes Care. 1999
Jan;22(1):157-62.
Wu T, Chaer RA; Society for Vascular Surgery Young
Surgeons Committee., Salvo NL; American Podiatric
Medical Association Young Physicians’ Leadership
Panel. Building Effective Partnerships Between
Vascular Surgeons and Podiatric Physicians in the
Effective Management of Diabetic Foot Ulcers. J Am
Podiatr Med Assoc. 2016 Jul;106(4):308-11.

10. Engstrand C, Kvist J, Krevers B. Patients’ perspective
on surgical intervention for Dupuytren’s disease - experiences, expectations and appraisal of results.
Disabil Rehabil. 2016 Dec;38(26):2538-49.
11. Appels A, Bär FW, Bär J, Bruggeman C, de Baets M
(2000) Inflammation, depressive symptomatology,
and coronary artery disease. Psychosom Med
62(5):601–605
12. Rosenberger PH, Jokl P, Ickovics J (2006) Psychosocial factors and surgical outcomes: an evidencebased literature review. J Am Acad Orthop Surg
14(7):397–405
13. Fejfarová V, Jirkovská A, Dragomirecká E, Game F,
Bém R, Dubský M, Wosková V, Křížová M, Skibová J,
Wu S. Does the diabetic foot have a significant
impact on selected psychological or social characteristics of patients with diabetes mellitus? J Diabetes
Res. 2014;2014:371938.

14. Conrod PJ1.The role of anxiety sensitivity in subjective
and physiological responses to social and physical
stressors. Cogn Behav Ther. 2006;35(4):216-25.
15. Maes M, Song C, Lin A, De Jongh R, Van Gastel A,
Kenis G, Bosmans E, De Meester I, Benoy I, Neels H,
Demedts P, Janca A, Scharpé S, Smith RS (1998)
The effects of psychological stress on humans:
increased production of pro-inflammatory cytokines
and a Th1-like response in stress-induced anxiety.
Cytokine 10(4):313–318.
16. Gouin JP, Kiecolt-Glaser JK (2011) The impact of
psychological stress on wound healing: methods and
mechanisms. Immunol Allergy Clin N Am 31(1):81–
93.
17. Broadbent E, Petrie KJ, Alley PG, Booth RJ (2003)
Psychological stress impairs early wound repair
following surgery. Psychosom Med 65(5):865–869
18. Wewers ME, Lowe NK (1990) A critical review of
visual analogue scales in the measurement of clinical
phenomena. Res Nurs Health 13:227–236.
19. Bodian CA, Freedman G, Hossain S, Eisenkraft JB,
Beilin Y (2001) The visual analog scale for pain:
clinical significance in postoperative patients.
Anesthesiology 95(6):1356–1361

m

Make a difference in clinical practice
Become a Member of EWMA

Benefits of your EWMA Membership:
n You make a difference in clinical practice within wound management in Europe
n Right to vote and stand for EWMA Council
n EWMA Journal sent directly to you two times a year
n EWMA news and statements sent directly to you
n A discount on your registration fee for EWMA Conferences
n Right to apply for EWMA travel grants
n Yearly membership fee € 25
n Yearly membership fee for members of cooperating organisations € 10
n Please register to become a member here: www.ewma.org

EWMA Journal

2018 vol 19 no 1

13

