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ABSTRACT

Background: Patients suffering from chronic disease tend to have a quality of life significantly
different from patients surgically treated due to post-traumatic injuries. Thus, both groups might
perceive nurse caring behaviours and patient satisfaction differently, valuing distinct technical and

quality features of their hospital care.
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Objective: The present study aimed to assess nurse caring behaviours perceived by two distinct
groups of patients followed post-traumatic surgeries, and its correlation to patient satisfaction.
Methods: Clinical data of patients admitted in orthopaedics trauma and microsurgery’s department
between January 2022 and February 2023, and treated for diabetic foot ulcer or traumatic injury of
foot and/or ankle, due to traffic accident and crush injury, were analysed. The study enrolled 50
patients, and 25 patients were controlled randomized in each group (diabetic foot ulcer cohort vs
trauma cohort). Nurse caring behaviours inventory-24 (CBI-24), patient satisfaction index (PSlI),
Numeric rating scale for pain, and hospital length of stay were recorded, analysed and compared
between both groups.

Results: The mean age differed significantly between diabetic foot ulcer and trauma cohort patients
(53 vs. 38, respectively, p < 0.001), while body mass index and aetiology side were not significantly
different between both groups (p > 0.05, both). The overall mean score of CBI-24 did not
significantly differ between DFU and trauma cohort (4.77+0.5 vs 4.96+0.5, respectively). However,
both groups significantly differed in all technical caring behaviours (p < 0.001). Technical
professional subscale of PSI and mean hospital length of stay were found statistically different
between both groups. Moreover, CBI-24 and PSI were significantly correlated within each group (p
<0.05).

Conclusion: Significant difference was observed in CBI-24 and PSI subscales between both
groups, with a significant correlation between the two concepts within each group. Patients
undergoing diabetic foot ulcer surgical treatment are more likely to highly perceive technical caring
behaviours, while patients with traumatic injury of foot and/or ankle, due to traffic accident and/or
crush injury tend likely to value quality of caring behaviours.

Keywords: Clinical nursing care; caring behaviours inventory; patient satisfaction; quality of care;

diabetic foot ulcer; trauma.
1. INTRODUCTION to mechanical trauma. Indeed, the heel can
absorb 110% and 200% of the body’s weight

Nursing profession staff account for half of the
health workforce, worldwide. Embedded in
intrinsic issues of human life and existence,
caring is known to be at the essence and core of
nursing [1,2]. Care remains the pivotal element
emphasizing the difference between nursing and
other health-related professions [3,4]. The World

Health Organization (WHO) advocates the
values of health care vision which are
accessibility, acceptability, quality, and cost-

effectiveness of health care with staffing of
nurses based on population needs [5]. Nursing
care has a significant impact on patient safety,
affecting clinical outcomes, and patients’
satisfaction with perceived caring behaviours [2].

Although, the Chinese nursing workforce is
rapidly growing while the nurse-to-patient (NTP)
ratio is being gradually optimized to meet and
ensure high quality of care [6], recent published
report from the WHO estimated that by 2030, the
nursing profession will know a shortage of 5.7
million staff, worldwide [7,8]. Adequate nurse
staffing is essential to provide safe and qualified
nurse care, especially if patients receive care
without failure [9].

Due to its weight load absorbing properties
during locomotion, the foot is highly susceptible

during walking and running, respectively [10].
Therefore, they are often easily associated with
acute and/or chronic diseases of the lower
extremities.

The International Diabetes Federation (IDF)
defines diabetes as a chronic metabolic disorder
characterized by hyperglycaemia, causing
various pathologies, including microvascular and
macrovascular complications such as diabetic
foot ulcer, osteomyelitis and neuropathy [11].
About 537 million people worldwide have
diabetes, and China having the highest number
of diabetes account worldwide with 140 million
people [11]. Surgery for acute and chronic foot
problems has long been an integral component
of care [12].

Surgical treatment for diabetic foot attack or for
severe trauma injury of the foot and/or ankle due
to traffic accident or crush injury is often a Class
IV procedure. This consists of exposing all
infected tissues, removal of infected bones, and
reconstructing all essential parts, with the hope
of avoiding amputation if necessary [12].

Providing clinical nursing care to these patients
had not only been cost-effective but is also
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presented with some challenges. Taking in
account various complex factors of patients
perceived caring behaviours, we sought to
assess patient satisfaction with nurse quality of
care following surgical treatment from acute and
chronic foot advanced injury.

2. METHODS
2.1 Study Design and Setting

The present study is a randomized, monocentric,
and controlled study conducted in the
orthopaedics trauma and  microsurgery’s
department of a 3000-bed Chinese Tertiary
Referral Teaching Hospital.

2.2 Study Population

The study population was composed of two
distinct groups. The first included elective
patients planned for the treatment of neuropathic
diabetic foot ulcer (DFU). The second group
included patients who arrived at the emergency
department and were diagnosed with a
considerable traumatic injury of foot and/or ankle,
due to traffic accident and crush injury, and
subsequently admitted for surgical treatment, to
the same orthopaedic trauma and microsurgery
department. Both groups’ patients were treated
between January 2022 and February 2023.

Beside the above-mentioned criteria, overall
inclusion criteria included the following: (i) 18
years or older of age; and (ii) patient and/or their
primary family caregiver agreed to participate by
giving informed consent. The exclusion criteria
included: (i) younger than 18 years old; (ii)
pregnancy; (iii) sustained head injury, and/or had
superficial and/or other traumatic injury, or
involved in polytrauma requiring multiple surgical
procedures; (iv) could not give informed consent

or simply refuse to participate in the current study.

We performed a propensity match to provide
parity sampling between the DFU and
emergency trauma cohorts. For each DFU case,
an emergency trauma treatment case was
assigned; and this was done based on priority of
enrolment.

2.3 Variables and Measurement

Patients were measured preoperatively on
hospital admission day (while on the waiting list),
and 1-day prior hospital discharge. NRS pain
were used at all assessment points. CBI-24
Patient and PSI were assessed 1-day prior

scheduled hospital discharge. An independent
fixed-team of 2 nurses assistants was specifically
assigned to administer the instruments to both
groups.

2.3.1 Primary Outcomes —Nursing Care
Models Related Outcomes

Patients self-evaluated nurse caring
behaviours:

The nurse caring behaviours inventory
instrument was developed by Wolf and

colleagues [13] with the primary objective to
assess the quality and technical nurse caring
behaviours among nurses and patient. Since
then, the original version had been revised [14],
translated and validated in various languages,
including Chinese [15,16]. The instrument
consists of 24 items, grouped in four subscales
covering (i) assurance of human presence, (ii)
professional knowledge and skill, (iii) patient
respectfulness, and (iv) positive connectedness
[14,16]. All items are scored on a 6-point Likert-
type rating scale from 1 (never) to 6 (always).
Higher is the score highly present is the caring
behaviours in the nurse-patient relationship, and
vice versa. The Chinese version of CBI-24 has
been reported to have adequate internal
consistency reliability ranging from 0.96 to 0.98
[15-17]. In this study, the Cronbach’s a value
was 0.95 for patients, and it ranged from 0.84 to
0.93 for the four subscales.

Patients satisfaction index:

To assess the patient satisfaction with nursing
care among the study population, we used
patient satisfactory instrument (PSI) [18]. The
instrument is composed of 25 items assessing
patient satisfaction across three dimensions: the
technical-professional dimension (7 items), the
interpersonal-educational dimension (7 items),
and the interpersonal-trusting relationship
dimension (11 items). Each item is scored on a
five-point Likert scale ranging from 1 (strongly
disagree) to 5 (strongly agree). The scale is
computed by taking the mean score of all 25
items, creating a total score range of 1 to 5 with
higher scores reflecting greater patient
satisfaction with nursing care. Each subscale is
computed by using the mean score of the
associated items.

2.3.2 Secondary outcomes

Numeric rating scale for pain: We used the
numeric rating scale for pain (NRS for pain) to
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assess pain intensity and its interference on
quality of life. The instrument is a 11-point
numeric scale with scores ranging from 0 (no
pain) to 10 (worst pain). The higher the score,
significant is the pain intensity, and subsequent
its impact on quality of life [19].

Hospital of Length of stay: A hospital length of
stay (LOS) was recorded, the mean was
assessed in each group, and the values were
compared between the two groups.

2.4 Statistical Endpoints

The primary endpoints were the nurse caring
behaviours and patient satisfaction scores
between both groups. The secondary endpoints
were mean scores of NRS pain and hospital
length of stay.

2.5 Statistical Analysis

We used SPSS version 24 (IBM, New York, USA)
to conduct statistical analysis. Categorical
bivariate analysis was conducted usmg was
conducted using Person’s chi squared (x°) test.
Student’s t-test was used to analyse contmuous
variables. Data were compared between both
groups. Spearman correlation was used to
assess the correlation of continuous variables
(CBI-24 and PSI) within each group.
Measurement data were expressed as mean (X)
+ standard deviation (SD). Two-tailed tests were
calculated with a P-value of 0.05 as the
significance level.

3. RESULTS

3.1 Comparison of Baseline
Characteristics of Patients between
the Two Groups

Comparative data on patient demographic and
clinical baseline characteristics are reported in

Table 1. A total of 25 patients (10 males and 15
females) and 25 patients (18 males and 7
females) were enrolled in DFU cohort and
Trauma cohort, respectively. The mean age of
the patients was 53 + 5.6 years and 38 = 12.5
year, for the DFU cohort and Trauma cohort,
respectively. The DFU cohort reported a body
mass mdex (BMI) ranging between 16.90 and
30. 12 kg/m? with a mean BMI of 24.45 + 3.05
kg/m The BMI in Trauma cohort ranged from
17. 58 to 31.18 kg/m® with a mean of 23.02 + 3.29
kg/m The two groups were comparable in the
baseline variables. There was no statistically
significant difference in BMI and aetiology
treatment side between both groups (P > 0.05).
The comparison in gender (P < 0.05) and age (P
< 0.001) between both groups was significantly
different (Table 1).

3.2 Comparison of Caring Behaviours
Inventory between the Two Groups

The total mean score for the CBI-24 was
4.7740.5 and 4.96+0.5 in DFU and Trauma
cohorts, respectively (Table 2). There was no
statistically significant difference between both
groups. Patients in DFU cohort rated the quality
of caring behaviours (patient respectfulness
(5.24+0.5) followed by positive connectedness
(4.77+0.5)) higher than other subscales, while
technical caring behaviours  (professional
knowledge and skills (5.32+0.5) followed by
assurance of human presence (5.24+0.6))
received the highest mean score by patients of
Trauma cohort.

Bivariate analysis of CBI-24 subscales showed
that, there were significant differences in both
technical caring behaviours between both groups
(P < 0.001; Table 3), while no statistically
significant difference was found in quality of
caring behaviours between the two groups (P >
0.05; Table 3).

Table 1. Study Population Demographic Characteristics

No. Gender Mean age (years) BMI (kg/m?) Aetiology
Patients  (n) X+ SD X+ SD side
M/F L/R
DFU Group 25 10/15 53+5.6 24.5+3.1 15/10
Trauma Group 25 18/7 38+12.5 23.1+3.3 12/13
P value <0.05 <0.001 >0.05 >0.05

Data presented as mean+ standard deviation; X: mean; SD: standard deviation. Gender: M, male; F, Female;
BMI, body mass index; Aetiology side: L, left; R, right
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Table 2. Comparison of patients postoperative clinical outcomes

Comparison Index DFU Group (n=18) Trauma Group (n=18) P value
X+ SD Xt SD

NRS Pain 3.1+0.3 3.0+£0.4 >0.05

Mean Length of Hospital stay (day) 20.0+2.6 16.2+4.0 <0.01

Caring Behaviour Inventory-Patient 4.77+0.5 4.96+0.5 >0.05

Patient Satisfaction Index 3.89+0.4 4.05+0.4 >0.05

Data presented as mean+ standard deviation; NRS Pain, Numeric rating scale for pain assessed 1-day prior
discharge

3.3 Comparison of Patient Satisfactory
Index between the Two Groups

The total mean score for PSI was 3.89+0.4 and
4.05t0.4 in DFU and Trauma groups,
respectively (Table 2). There was no statistically
significant difference between both groups (P >
0.05). Both groups rated patient education
subscale with the highest score (4.08+£0.8 vs.
4.16+0.6), DFU and trauma groups, respectively
(Table 3).

Analysis of all three subscales showed that
among all subscales, only bivariate analysis of

technical professional subscale was statistically
significant different between both groups (P <
0.01; Table 3).

3.4 Correlation between Caring
Behaviours and Patient Satisfactory

In order to assess the correlation between the
perception of nurse caring behaviours by the
patients and the patient satisfaction index, we
performed a Spearman rank correlation test. Our
results suggested that was a significant
correlation in DFU (rho=0.481, P < 0.05) and
Trauma (rh0=0.648, P<0.001) cohorts (Table 4).

Table 3. Comparison of patient self-evaluated CBI-24 scores and PSI scores between groups

Variables DFU Group (n=32) P Trauma Group (n=32)
X+ SD X+ SD
CBI-24 Subscales
Professional Knowledge & Skills  4.60+0.9 <0.001 5.32+0.5
Assurance of Human Presence 4.48+0.9 < 0.001 5.2440.6
Patient Respectfulness 5.24+0.5 >0.05 4.88+0.7
Positive Connectedness 4.76+0.7 >0.05 4,40+1.0
Total Score of CBI-24 4.77+0.5 >0.05 4.96+0.5
PSI Subscales
Patient Education 4.08+0.8 > 0.05 4.16+0.6
Trust 4.04+0.8 >0.05 3.92+0.8
Technical Professional 3.56+0.8 <0.01 4.08+0.6
Total Score of PSI 3.89+0.4 > 0.05 4.05+0.4

DFU: Diabetic Foot Ulcer; CBI-24: Caring Behaviours Inventory-24; PSI: Patient Satisfaction index; X: mean; SD:
standard deviation. Student’s t-test was adopted to conducted univariate analysis. A p-value (two-sided) of less
than 0.05 was considered significant. Bold indicates all p values with statistical differences

Table 4. Correlation between Caring Behaviour Inventory and Patient Satisfaction index

Groups Factor N X+ SD Spearman’srho P Interpretation

DFU Group CBI-24 25  477+0.5 0.481 <0.05 Significant
PSI 25 3.89+0.4

Trauma Group CBI-24 25 4.,96+0.5 0.648 <0.001 Significant
PSI 25 4.04+0.4

DFU: Diabetic Foot Ulcer; CBI-24: Caring Behaviours Inventory-24; PSI: Patient Satisfaction index;
N: number of cases; X: mean; SD: standard deviation; Spearman’s rho: Spearman rank correlation.
Correlation between the mean is considered statistically significant at p-value (two-sided) of less than 0.05
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3.5 Comparison of Pain between the two
Groups

Both groups reported quite similar mean rate of
NRS pain (3.1+0.3 vs 3.0+0.4), and there was no
statistically significant difference between both
groups (P>0.05) (Table 2).

3.6 Comparison of Hospital Length of
Stay between the Two Groups

The patients from DFU cohort spent longer time
in hospital than those from Trauma cohort.
Findings showed that the average of hospital
length of stay was 20.0+2.6 and 16.2+4.0, from
patients in DFU and Trauma cohorts,
respectively. There was a statistically significant
difference between both groups (P<0.01, Table
2).

4. DISCUSSION

This study attempted to assess the patient
perception of clinical nurse caring behaviours
and patient satisfaction between patients
surgically treated for diabetic foot ulcers, and
those following post-traumatic surgery of foot
and/or ankle due to traffic accident and crush
injury. Mode of nursing care and staffing skill mix
are two key component of nursing care delivery
model by which nurses not only to assure
patients high quality of care but also to enhance
patient satisfaction from nursing and institution
perspectives.

Patients baseline demographic characteristics in
DFU and trauma cohorts were comparable.
There were significant differences in baseline
variables such as gender and age, between
groups. An overall view of baseline on gender
revealed that women were outnumbered 18 to 7
in the trauma cohort, while in the DFU group they
represented the bigger number. A potential
explanation would be associated to the
presumption of working status of the patients,
although we did not record each patient working
status.

Caring attitudes and behaviours are two core
concepts  throughout which  nurse-patient
interactions are displayed. Caring is considered
as the core of the nursing profession and is
expressed through caring behaviours [20]. The
mean scores of CBI-24 reported in this study
were higher than those reported in some studies
conducted whether in time of peace [15,21] or

during a stressful time such as during a
pandemic [17,20]. The analysis of different
subscales scores, led us to make some
observations. Findings suggested that under
their current medical state, patients from both
groups significantly rated them differently. While

DFU highly rated quality of caring behaviours

(‘patient respectfulness’ and ‘positive
connectedness’), technical care behaviours
(‘professional  knowledge and skills’, and
‘assurance of presence human’) were

significantly highly rated by patients from trauma
cohort.

A potential explanation to this can partly be
associated to the time span between their injury,
the time of diagnosis, and the surgical treatment.
DFUs are a devastating complication in the
intermediate and advanced phases of diabetes,
significantly affecting patient social quality of life
[22]. Therefore, patients from the DFU cohort
highly rated the quality of caring behaviours
higher than technical caring behaviours. With a
relatively short time span between traumatic
injury and surgical treatment, patients from
trauma cohort significantly rated the technical
caring behaviours. Indeed, usually under post-
traumatic shock, these patients don’t fully grasp
the understanding of the surgery and what the
surgical procedure entails. They mostly value
technical caring behaviours that could alleviate
post-traumatic stress and pain. Findings from a
prospective interview based-study conducted by
Shemesh and colleagues corroborate the
observations of the current study [23].

The patient satisfaction is a vital metric of quality
of health care assessment, and can be used to
improve patient experience. Usually associated
with medical institution performance, it can be
used as evaluative tool to assess not only the
process of care but also the outcomes care
expected by patients. patients in DFU group
highly rated ‘patient education’ subscale followed
by ‘trust’ and ‘technical professional’. Meanwhile,
patients from trauma cohort rated perceived
‘patient education’ followed by ‘technical
professional’. Diabetic foot specialist nurse, with
additional training in DFU specialty beyond basic
nursing education [24], can really make a
difference by playing an effective role in
prevention of lower limb amputation through
educational interventions, and providing high
quality of health care [25].

In the educational dimension, registered nurses
can address all factors that may impair wound
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healing, including infection, repetitive trauma
secondary to peripheral neuropathy, patient
behavioural issues [25]. In the light of these
observations, this really explains why patients
from both cohorts highly rated ‘patient education’
subscale above all other subscales.

Correlation between the CBI-24 and PSI is
significantly observed within each cohort. This
Spearman’s correlation analysis statistically
emphasizes an corroborates that in present
study, patients from DFU and trauma cohorts
highly perceived quality of caring behaviours and
technical caring behaviours, respectively (p <
0.05, p < 0.001; Table 4).

In nursing literature, pain management, patient
expectations, and hospital length of stays are
significant  confounding  variables to be
associated with patient satisfaction [26]. The
patient satisfaction takes into account the more
subjective  issues of expectations and
preferences [27]. The assessment of satisfaction
is especially important in a context of value-
based health care as some patients might make
a clear difference between satisfaction related to
the outcomes of care to the one associated to
the process of care [28]. Meaning, even by
experiencing a negative outcome of care, a
patient might still express satisfaction with
process of care [26]. Analysed as secondary
endpoints, univariate analysis NRS pain and
hospital length of stay revealed some important
observations. Our findings showed that all
secondary variables were comparable between
both groups (Table 2). While there was only a
significant difference between both groups in
mean length of hospital stay (pre-surgery, p
<0.01), no significant difference between the two
groups was noted in NRS pain (p > 0.05, Table
2). DFU are often cavities of numerous infections,
requiring considerable long-term treatment. This
could potentially explain why patients from DFU
cohort had longer mean of hospital length of stay
compared to patients from trauma cohort.
Diabetic foot ulcers are cost-effective and
associated with a significant burden affecting
social and quality of life. The related burden
includes physical, psychological and
socioeconomic stress, with significant disability,
such as a reduction in mobility and activities of
daily living.

5. STRENGTHS AND LIMITATIONS OF
THE STUDY

In our attempt to design and conduct a robust
and significant study, we cannot forget to

emphasize that the current study does present
some strengths and limitations that need to be
considered while interpreting its findings. First, its
randomized controlled design, which only
allowed to enrol trauma patients with
considerable foot and/or ankle surgeries. In
addition, we did not include infection agent and
duration as study variables for DFU patients, that
could have potential effect on hospital length of
stays. Moreover, as a nursing-oriented study, we
primarily focus the essential assessment
throughout hospital stay, therefore did not extent
the investigation after hospital discharge. This
could also influence patient satisfaction based on
the outcomes and process of delivered nursing
care. Second, its small number of participants
could also be regarded as a potential limitation to
the soundness of the study. Third, the sample
was not homogenous by medical diagnoses,
resulting in a significant surgical procedure,
although all patients were treated in the same
department and underwent microsurgery and
reconstructive procedures.

Therefore, prospective larger sample studies with
reasonable follow up period are needed for
further validation. Nevertheless, despite these
limitations, the current study is significantly
meaningful and provide essential information
regarding the patients’ perception of the nurse
caring behaviours and its correlation with patient
satisfaction from patients surgically treated from
DFU and/or traumatic injury of foot and/or ankle
due to traffic accident and crush injury.

6. CONCLUSION

This study highlights the comparative data on
nurse caring behaviours and patient satisfaction
between DFU and Trauma patients’ groups. The
nursing literature is potentially rich of patients
perceived nurse caring behaviours and patient
satisfaction. However, this study is the first of its
kind to comparatively assess the patient
satisfaction with patients’ perception of nurse
caring behaviours from DFU and Trauma
patients following surgical treatment. The present
study significantly suggested that DFU patients
tend to value more quality of caring behaviours
while Trauma patients tend to highly rate
technical caring behaviours, the possible
explanation might be associated to their medical
condition The findings showed a significant
correlation between patients perceived nursing
care behaviours and patient satisfaction. In the
light of these findings, and in consideration of
patients’ diverse and different experience and
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health  care  expectations, nurse-patient
relationship is of a major confounding throughout

the process of delivering nurse caring behaviours.
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