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Abstract:

Background: Diabetic peripheral neuropathy is a chronic microvascular complication of diabetes which can lead
tofoot ulcers, amputations, and mortality. Based on the current evidence-based practice; providing a care bundle can
improve patient outcome. So, this study aimed to evaluate the effect of a nursing care bundle on severity of diabetic
peripheral neuropathy. Methods/Design: Quasi-experimental single group pre- posttest design was utilized. A
purposive sample of sixty-two diabetic attendees (new and established patients) to the Center of diabetes &
endocrinology at Assiut University Hospital had been assessed at baseline using the following tools: Patient
assessment sheet, Diabetic Self Care Knowledge Questionnaire (DSCK30Q), and Clinical neurological examination
(CNE) scale. Then after receiving a care bundle, participant had been reassessed after three months later. Results:
revealed that there was no statistically significant difference between baseline and follow-up measurements
regarding neuropathy stage. Moreover, there was a highly statistically significant improvement in tested variables
after receiving a care bundle with P-value <0.01. HgbAlc level was 10.56 (2.83) at baseline, while it was 8.83(1.75)
at follow-up. The mean of total diabetic self-care knowledge was 10.43 (3.71) at baseline, while it was 20.93(4.76) at
follow-up. Regarding neuropathy severity; (88.7%) have mild level at baseline, while (91.9%) have at follow-up.
Conclusion/Recommendation: Diabetic peripheral neuropathy care bundle led to a targeted positive outcome as it
maintained on the stage of diabetic peripheral neuropathy and didn’t progress to the next stage. Also, severity of
symptoms had been decreased in some patients/Diabetic peripheral neuropathy care bundle should be an integral part
of diabetes care.

Keywords: Care bundle, Diabetic Peripheral Neuropathy & Severity.

neuropathic deformity, e.g., Charcot joint and non-
traumatic amputation.

Manifestations of diabetic peripheral neuropathy
(DPN) often start at the distal ends of the longest
nerves and moves proximally. Causing nerve damage
in the extremities particularly the feet; although in
some severe cases the hands may also be affected.

Introduction

Diabetic neuropathy is the most common
microvascular and long-term complications among
people with diabetes. Patients with diabetes can
present with peripheral, central and/or autonomic
nervous systems neuropathy. The estimated
prevalence of peripheral neuropathy among adults

with diabetes in the United States (US) is 28% (Pop-
Busui et al., 2017). Diabetic peripheral neuropathy
(DPN) is defined as, “the presence of symptoms
and/or signs of peripheral nerve dysfunction after the
exclusion of other causes”. It affects up to half (50%)
of patients with diabetes in Egypt (Mohamed et al.,
2018).

A staging system has been described by Boulton et
al., 1998, as a framework for diagnosis and
management of DPN. It was classified into four
grades as follow: stages 0/1: no clinical neuropathy;
no symptoms or signs), stage 2: clinical neuropathy
(chronic  painful, acute painful, painless with
complete/partial  sensory loss and  diabetic
amyotrophy), stage 3: late complications of clinical
neuropathy including foot lesions, e.g., ulcers,

(Papanas, 2019) DPN of the limbs may involve
large-fiber nerves (more related to touch, vibration,
position perception and muscle control) small-fiber
nerves (more related to thermal perception, pain and
autonomic function) or both.

Early diagnosis of DPN is recommended and is the
key factor for a better prognosis. The diagnosis of
DPN is based on medical and neurological history.
However up to 50% of patients may be
asymptomatic. Frequently reported symptoms in DPN
could be positive (painful) symptoms or negative
(non- painful) symptoms. Various screening tools
such as clinical neurological examination tool (CNE)
can confirm the diagnosis (Bondor et al., 2019).
Treatment and management of DPN aims to improve
peripheral nerve senses as well as blood glucose
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control. DPN can be significantly reduced by optimal
glycemic control and lifestyle modifications
including: Healthy diet, physical exercise, reduction
of exposure to toxins, smoking cessation, stress
management, and foot care (Kassar & Khudur,
2021).

Many complications may arise due to DPN;
worldwide DPN is a leading cause of disability
(Qureshi et al., 2017), and it affects the quality of
life due to chronic pain, high risk of falls, foot
ulceration, and limb amputation. Furthermore, DPN
symptoms often lead to sleep disorders, anxiety, and
depression (Kioskli et al., 2019).

Nursing care bundles are a set of three to five
evidence-based practices performed collectively and
reliably to improve the quality of care and patient
outcome (Lavallee et al., 2017). Diabetic nurse has
an important role in bundles implementation and
compliance. The American Diabetic Association
recommend bundles intervention for patients with
neuropathy as it is cost-effective and may reduce the
risk of complications (American Diabetes
Association, 2022).

Significance of the study:

Diabetic peripheral neuropathy (DPN) places a large

load on healthcare budgets (Amara et al., 2019). If

patients with DPN progressed to diabetic foot, any
foot lesion taking place as a result of diabetes and its
complications; makes the costs of long-term treatment
much heavier, but if DPN could be discovered in the
early stage, better glucose control might prevent the
development of clinical neuropathy and reduce nerve
conduction and vibration threshold defects. So, it was
very important to provide such a care bundle to those
patients to maintain the stage of their condition, and

/or decrease its severity.

Aim of the study:

Evaluate the effect of a nursing care bundle on

severity of diabetic peripheral neuropathy.

This will be achieved through the following

objectives:

- Assess DPN related variables (diabetic self-care
knowledge, self-care practices, HgbAlc and post
prandial blood glucose) before implementing a
nursing care bundle.

- Assess the stage and severity of diabetic peripheral
neuropathy “DPN” before implementing a nursing
care bundle.

- Design and implement a diabetic peripheral
neuropathy nursing care bundle.

- Evaluate the effect of implementing a nursing care
bundle on DPN related variables such as diabetic
self-care knowledge, self-care practices, HgbAlc
and post prandial blood glucose.

Evaluate the effect of implementing a nursing care
bundle on the stage and severity of diabetic peripheral
neuropathy.

Hypotheses:

H1: The studied patients will maintain their DPN
stage and will not progress to the next stage with
respect to a nursing care bundle delivered.

H2: It will be a highly statistically significant
differences in selected variables after receiving
the nursing care bundle than before.

Patients and Methods

Research design:

Quasi-experimental, single group pre- posttest design
was utilized in the study.

Study variables:

The independent variable was diabetic peripheral
neuropathy care bundle. While the dependent
variables were the severity of peripheral neuropathy
and some DPN related variables.

Operational definitions:

Diabetic peripheral neuropathy nursing care
bundle:

The care bundle was specific to diabetic peripheral
neuropathy which consisted of a set of three elements
about ‘(1) Diabetic peripheral neuropathy basic
knowledge, (2) glycemic control measures, and (3)
foot care according to American Diabetic Association
standards of care (ADA, 2022) that had been
conducted collectively and reliably using bundled
approach: mixing methods of presentation (teaching
and training) and mode of delivery was (face-to-face
and/or phone).

DPN severity:

The progression of DPN signs and symptoms from
mild and /or moderate score to sever score as
measured by clinical neurological examination (CNE)
scale.

Setting:

This study was conducted in center of diabetes &
endocrinology in department of internal medicine at
Assiut University Hospital.

Sample:

According to Assiut University Hospital record,
(2021); about 410 patients diagnosed with DPN. A
purposive sample of sixty-two (62) diabetic attendees
(new and established patients) who were receiving
medical care in center of diabetes & endocrinology at
Department of Internal Medicine Assiut University
Hospital. Fulfilling the following criteria: Age
ranged from 18- 65 years, males and females, DM
type | or Il, have diabetic peripheral neuropathy
(DPN), lower limb affection, and are willing to
participate in the study. Exclusion criteria:
Neuropathy due to trauma, malignancy, and vitamin
B12 deficiencies were excluded, also factors that may
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interfere with neurological condition other than DPN
were excluded too and females who being pregnant.
Sample size:

The sample size was calculated based on a study
carried out by Ahrary et al. (2020) By estimating an
effect size 0.51, based on the mean symptom of the
neuropathy decreased significantly in the trial group
(mean (SD) =3.26 (2.80)) compared with control
group (9.57 (3.21), P<0.001) and statistical power of
90%, level of confidence (1-Alpha Error): 95%,
Alpha 0.05, Beta 0.1. The sample size determines at
group is 56 patients. Considering 10% sample
attrition (6 patients), the final sample size in the group
is 62 patients. Sample size was calculated using test
comparing two means through Kane SP. sample size
calculator (Rosner, 2011).

Tools for data collection:

Tool I: Patient assessment sheet

This sheet was developed by researcher based on
national and international literature review (Mohmed
et al., 2018; Amara et al., 2019; Sallam & Edison,
2019) to assess the following parts:

Part 1: Demographic data:

This part assessed patients’ demographic data as age,
gender, marital status, residence, occupation, and
educational level.

Part 2: Clinical data:

This part assessed clinical data of studied patients as:
Body mass index(BMI), experience of diabetes, type,
duration, and treatment of diabetes, co-morbid
conditions as hypertension, associated medical
conditions as retinopathy and nephropathy, and if
received information about diabetes self-care or not.
Part3: Self-care practices:

This part was concerned with self-care practices of
diabetic patients with peripheral neuropathy such as
diet, physical activity, and blood glucose self-
monitoring.

Part4: Laboratory investigations:

This part was concerned with laboratory investigation
as: HgbAlc & post-prandial blood glucose
measuring.

Tool II: Diabetic  self-care  knowledge
questionnaire DSCKQ-30 Questions:

This questionnaire was adopted from (Adibe et al.,
2011) to assess knowledge of diabetic patients about
three domains; first: Modifiable lifestyle (1-18Q),
second: Adherence to diabetic self-care (19-26Q) and
the third about consequence of uncontrolled blood
sugar level (27-30Q). The questionnaire was
validated with Cornbrash’s alpha of 0.967; the
relevance of all items of the questionnaire was
checked, and it was translated into Arabic language
by a language expert to be used in this study.

Scoring:

Participants who answered correctly more than or

equal to 70% of questions considered having good
self-care knowledge. On the contrary, those who
answered correctly less than 70% of questions
considered having poor self-care knowledge.

Tool I11: Clinical neurological examination (CNE)
scale:

This is a clinical scoring system adopted from (Valk
et al., 1992)to assess severity of DPN. It measures
sensory signs and reflexes in the lower limbs. It
involves clinical testing of sensory dysfunction
(pinprick, light touch, vibration, and position sense)
of the feet, the anatomic level below which light
touch sensation is impaired, muscle strength of the
feet and ankle reflexes. The clinical tests were carried
by medical researcher as follows

Pinprick sensation: A disposable safety pin was
applied just proximal to the toe nail on the dorsal
surface of the great toe (hallux) with just enough
pressure. Inability of the patient to perceive a pinprick
over either hallux was regarded as an abnormal test.
The test is scored as the following: normal= 0,
impaired in comparison with proximal sensation (for
position sense, comparison between the first toe and
the first finger) = 2, and absent= 4.

Light touch sensation: Patients were instructed to
close the eyes and to say yes when they feel the
touch. With the tip of index finger or a cotton ball,
light sequential touches were applied to the tips of the
first, third, and fifth toes of both feet for 1-2 seconds.
The test was scored as the following: normal= 0,
impaired in comparison with proximal sensation (for
position sense, comparison between the first toe and
the first finger) = 2, and absent= 4.

Vibration testing by using 128-Hz tuning fork: The
tuning fork was applied to the bony prominence on
the dorsal aspect of the first toe immediately proximal
to the nail bed. For each vibration the patient feels or
perceives it is considered “on” and for each time the
patient feels or perceives that the tuning fork
vibration has been stopped it is considered “off”. One
point is assigned for each time the patient reports the
tuning fork is “on” or “off”. The procedure was done
in a randomized manner so that the patient cannot
anticipate where the tuning fork will be applied. The
test is positive if the patient correctly answers at least
two out of three applications and negative if two out
of three answers are incorrect. The test is scored as
follows: normal= 0, impaired in comparison with
proximal sensation (for position sense, comparison
between the first toe and the first finger) = 2, and
absent= 4.

Sensitivity to position: The patient is asked to close
both eyes. Then the patient’s toe is held on the lateral
sides and moves it up or down. The patient is asked to
tell the direction toward which the toe is moved. The
test is repeated on the other side. The test is scored as
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follows: normal= 0, impaired in comparison with
proximal sensation (for position sense, comparison
between the first toe and the first finger) = 2, and
absent = 4.

Anatomic level below which light touch sensation
is impaired: The patient is asked to close both eyes.
Make lightly sequentially touches, with the tip of
index finger or cotton ball, the tips of the feet. The
patient is asked to inform when light touch sensation
is impaired. The test is scored as follows: normal=0,
toe=1, mid-foot= 2, ankle=3, mid-calf=4, and knee=5
Muscle strength: To assess extensor hallucis longus
muscles, patient is instructed to assume in the supine
or siting position. Metatarsal phalangeal and inter
phalangeal joints of the big toe are extended. Pressure
is made against dorsal surface of distal phalanges of
the big toe in the direction of flexion. The test is
scored as follows: normal= 0, impaired in comparison
with proximal sensation (for position sense,
comparison between the first toe and the first finger)
=2, and absent= 4.

Ankle reflexes: The patient is asked to knee on the
edge of a high-backed, stable chair with his or her
back toward. Gentle pressure is applied on the sole of
the foot (causing some dorsiflexion and muscle
stretching). The Achilles tendon is stroked and
observed for plantar flexion of the foot via muscle
contraction of the gastrocnemius and soleus muscles.
The test is scored as follows: normal= 0, impaired in
comparison with proximal sensation (for position
sense, comparison between the first toe and the first
finger) = 2, and absent= 4.

Scoring:

The maximal score of the CNE is 33 points. A total
score of zero can be graded as no neuropathy, one to
nine (1:9) as mild, (10: 18) as moderate, and (19: 33)
as severe DPN.

Diabetic peripheral neuropathy nursing care
bundle:

The care bundle is a set of three nursing care elements
targeting diabetic patients who have peripheral
neuropathy using standard Arabic language. It was
developed by researchers according to American
Diabetes Association standard care (2022). It had
been conducted by researchers in a teaching room at
the center of diabetes & endocrinology. Three basic
elements constitute the bundle:

The first element is the base of the bundle which
concerned with “DPN related knowledge”: definition,
risk factors, signs & symptoms, management,
complications, and how to prevent the progression of
DPN severity.

Second element concerned with glycemic control
measures: is the core of this bundle which consisted
of interrelated modifiable risk factors as diet “making
healthy food choices” physical activity, medication,

stress management, self-monitoring, adherence to
medication, and regular follow-up.

The third element concerned with foot care and
ankle exercises. This element adopted the guidance
stated by Bus et al., (2016) for prevention of foot
ulcer which included the following (1) instructing
patients to inspect their feet and the inside of shoes
daily, wash feet daily (with careful drying,
particularly between toes), avoid using chemical
agents or plasters to remove calluses or corns, avoid
cutting calluses or blisters without supervision, use
emollients to lubricate dry skin, and cut toe nails
straight across; (2) instructing patients to use socks
without elastic and sewing; (3) instructing patients to
avoid walking barefoot or wearing shoes without
socks or slippers and to seek medical assistance
whenever identifying problems in their feet; and (4)
encouraging the patient to adhere to this foot-care
advice. The bundle was formulated and brought to
patients in sessions. The time allocated for all
sessions was about 3 hours.

Procedure:

To accomplish the aim of study; it passed through the
following phases.

Preparatory phase:

Tools development:

It included reviewing the updated national (Mohmed
et al., 2018; Amara et al., 2019; Sallam & Edison,
2019) and international (Saltar & Sahar, 2020;
Bairaktaridou et al., 2021; Ziegler et al., 2021;
Gilory et al 2020) to develop tools for data
collection.

Content validity:

It was done by a panel of seven professional health
care providers including six faculty members of
Medical Surgical Nursing, Faculty of Nursing, Assiut
University, and one lecturer of internal medicine,
Faculty of Medicine, Assiut University who assessed
the tools for clarity, relevance, comprehensiveness,
understanding, applicability, and easiness.
Reliability:

Cornbach's alpha is the most widely used method for
evaluating internal consistency of the research tools.
It can be interpreted like other reliability coefficients.
The normal range of value is between 0.00 and 1.00,
and higher values reflect a higher internal
consistency. The reliability of the study tools was
(0.967, 0.824).

Pilot Study:

It was conducted on 10 patients to evaluate the
clarity, feasibility, and applicability of the tools.
Omission and addition were completed according to
pilot results. Patients participated in the pilot study
were excluded from the main study and replaced by
another.
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Field work phase:

- Data collection had been passed by three
consecutive processes: assessment, implementation,
and evaluation.

Assessment

- Data collection started in May 2022 and ended in
November 2022.

- All patients recruited to the center either from
center attendee (new and established) or referred
patients from the internal medicine ward. The
assigned days for patients’ recruitment were three
day/week. The started time for data collection was
9:00 a.m. The researchers planned the first hour and
half of the day for completing base line assessment.

- The current assigned physician referred potential
patients to the researchers who were available in the
teaching room inside the center.

- At the beginning; the researchers introduced self
and initiated line of communucations, explained that
they might experience minor discomfort in their feet
while doing CNE “pin prick.

- According to patients’ desire, researchers grouped
patients into male or female groups.

- Each patient either male or female had been
assessed individually twice; first at base line then
after three months duration. Tool (I & Il) had been
completed by nursing researchers while tool 111 had
been completed by medical researcher.

- Demographic data had been assessed once at base
line using part 1(tool I).

- Clinical data had been assessed once at base line
using part2 (tool I).

- Self-care practices had been assessed twice (base
line -follow up) using part 3 (tool I)

- Lab. investigations had been assessed twice (base
line -follow up) using part 4 (tool 1); According to
blood sugar level; most patients came to the center
after they were having their breakfast. Thus, fasting
blood glucose can’t be assessed. It was
recommended that assessing postprandial blood
glucose level is enough.

- Knowledge about diabetes self-care had been
assessed twice (base line -follow up) using tool II.

- The stage & severity of DPN had been assessed
twice (base line -follow up) using tool Il CNE
scale.

Implementation:

Once assessment had been completed around 10:30

a.m. The nursing researchers started delivering the

care bundle in the form of sessions. The care bundle

had 6 participants in two groups in each session:

The first face to face education session:

Objectives: To give patients basic information about

diabetic peripheral neuropathy. Time: 30 minutes.

Contents: Inform patients about the purpose of the

care bundle; rapport building. Educate patients on

basic disease information; Encourage patients to ask
questions and confirm patients understand what they
were told. Teaching method/media: Lecture, small
group discussion/ illustrated pictures. By the end; a
summary was made and time allowed for questions
and answers& plan for next session was made.

2" face to face education session: Objectives: To
empower patients with knowledge and skills about
the importance of glycemic control and consequences
of uncontrolled blood glucose. Time: 60 minutes
Contents: Help patients comprehend and understand
the relation between glycemic control and
maintenance on the stage of diabetic peripheral
neuropathy. Educate patients on measures of
glycemic control as making healthy food choices,
physical activity, stress management, self-monitoring,
adherence to medication, demonstrate the correct site
for insulin injection; stress on the importance of
rotation of the insulin injection site to avoid
complication. Pay attention to signs and symptoms of
uncontrolled (Hypo- hyper) blood sugar. and regular
follow-up. Teaching method/media: Lecture, small
group  discussion,  demonstration and  re-
demonstration/ illustrated pictures, recorded videos
on mobile screen, and printed hand out. By the end; a
summary was made and time allowed for questions
and answersé& plan for next session was made.

3" face to face education session: Objectives: To
empower patients with knowledge and skills about
foot care. Time: 60 minutes Contents: (1) instruct
patients to inspect their feet and the inside of shoes
daily, wash feet daily (with careful drying,
particularly between toes), avoid using chemical
agents or plasters to remove calluses or corns, avoid
cutting calluses or blisters without supervision, use
emollients to lubricate dry skin, and cut toe nails
straight across; (2) instruct patients to use socks
without elastic and sewing; (3) instruct patients to
avoid walking barefoot or wearing shoes without
socks or slippers and to seek medical assistance
whenever identifying problems in their feet; and (4)
encourage the patient to adhere to this foot-care
advice. Teaching method/media: small group
discussion/ illustrated pictures, recorded videos on
mobile screen, and printed hand out. By the end; a
summary was made and time allowed for questions
and answers& plan for next session was made.

Monthly follow-up phone calls: Objectives: To
provide feedback and suggestions according to
patients’ comeback. Time: 30 minutes Content: Ask
and emphasize the compliance with all bundle
elements through self-management strategy that
should be followed by participants to maintain the
achieved results after providing a care bundle.
Conclude what is discussed and encourage patients to
contact healthcare providers when they have health
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problems. Teaching method/media: Interactive
conversation, active listening/audio phone media.

Evaluation phase:

After three months, every patient returned in a given
appointment for follow up. At this time; each patient
had been reassessed for self -care practices, lab.
investigation such as HgbAlc and post prandial blood
glucose using part 3 and 4 (tool I), DPN related
knowledge using tool Il, and severity of DPN using
CNE (tool I11).

Ethics consideration:

Permission to conduct the study was approved from
the ethical committee of the Faculty of Nursing and
from the hospital authorities of internal medicine and
Outpatient of Assiut University Hospital. Prior to the
initial interview, the researcher introduced the
research to patients who met the inclusion criteria.
The researcher emphasized that participation in the
study is entirely voluntary; anonymity and
confidentiality were assured through coding the data.

Results:

The patients had the right to refuse to participate in
the study and can withdraw at any time. All research
ethics principles had been fulfilled according to the
World Medical Association Declaration of
Helsinki, (1997).

Statistical Design:

Data were analyzed with the Statistical Package for
Social Sciences (SPSS) version 22. Continuous
variables were expressed as mean * standard
deviation. Categorical variables were expressed as
frequency and percentage. The chi-square test for
association was used to determine if there was a
relationship between two categorical variables. The
independent t-test was used for comparing the mean
of parametric variables. the chi-square test was used
for categorical data. A correlation coefficient
“Pearson correlation” is a numerical measure of some
type of correlation, meaning a statistical relationship
between two variables. the level of statistical
significance was set at P <0.05

Table (1): Distribution of studied patients according to their demographic characteristics (n=62).

Demographic characteristics N %

Age:

20 -<35 8 12.9

35 - <50 16 25.8

50 - 65 38 61.3

Mean (SD) 50.29(6.87)

Gender:

Male 19 30.6

Female 43 69.4

Residence:

Rural 17 27.4

Urban 45 72.6

Marital status:

Single 14 22.6

Married 48 77.4

Level of education:

Non educated 32 51.6

Educated 30 48.4

Occupation:

Work 6 9.7

Not-work 56 90.3
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Table (2): Distribution of studied patients according to their clinical data (n=62).

Clinical data | N | %
Weight:
Mean SD 77.29(14.06)
Height:
Mean SD 157.12(26.04)
BMI:
Normal 38 61.3
Overweight 18 29
Obese 6 9.7
Diabetes experience:
New 3 4.8
Old 59 95.2
Type of diabetes:
Type | 9 145
Type Il 53 85.5
Duration of DM:
0-<7 15 24.2
7-<14 27 43.5
14 - <21 15 24.2
21-28 5 8.1
Mean SD 11.45(2.98)
Diabetes treatment:
Oral 31 50
Insulin 18 29
Mixed 13 21
Co-morbid condition: 15 24.2
Hypertension
Associated medical condition*
Retinopathy 6 9.7
Nephropathy 7 11.3
Received information about diabetes self-care
Yes 36 58.1
No 26 41.9

Table (3): Comparison between studied patients according to their self-care practices at baseline
and follow-up (n=62).

Self-care practices Baseline Follow-up T -Test
N % N % P- value

Diet:
No special diet 6 9.6 48 77.4 12.865
Balanced Diabetic 56 90.4 14 22.6 <0.01**
Exercise (physical activity):
Sedentary lifestyle 13 20.9 0 0 11.333
No exercise but active 43 69.4 31 50 <0.01**
30 minutes or more of exercise 6 9.7 31 50
Blood glucose self-monitoring
Daily or more than twice a week 1 1.6 1 1.6 8.220
Twice or thrice a month 19 30.6 24 38.7 <0.01**
Once a month or once in two months 20 32.3 37 59.8
Never 22 35.5 0 0

** highly statistically significant P value < 0.01
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Table (4): Comparison between studied patients according to their neuropathy stage, severity, and
lab investigations at baseline and follow-up (n=62).

. Baseline Follow-up Chi-square
Neuropathy stage & severity N % N % P- value
Neuropathy stage:
Stage zero/one 0 0 0 0
Stage two 58 935 58 935 | -
Stage three 4 6.5 4 6.5
Severity
Id (1-9) 55 88.7 57 91.9 3.287
pderate  (10: 18) 5 8.1 4 6.5 <0.05*
vere (19: 33) 2 3.2 1 1.6
Laboratory investigations Base line data Follow up T- test / P -value
HgbAlc (%) value (mmol/L)
Mean SD 10.56(2.83) 8.83(1.75) 7.669/ <0.01**
Blood Sugar
Mean SD 235.6(34.90) 149.67(23.19) 12.438 / <0.01**

* Statistically significant P value < 0.01

** highly statistically significant P value < 0.01

Table (5): Diabetic Self-Care Knowledge at baseline and follow-up (n=62).

. . Baseline Follow-up T - test
Diabetic Self-Care Knowledge 30 Q Mean (SD) | Mean (SD) P value
Modifiable Lifestyles (1-18Q) 7.30(2.24) |13.14(3.67) 12.065
<0.01**
Knowledge of Adherence to Diabetes Self-Care (19-26Q) 1.95(0.47) 5.25(1.04) 10.334
<0.01**
Consequences of Uncontrolled Blood Sugar (27-30Q) 1.17 (0.26) | 2.53(0.63) 8.142
<0.01**
Total Diabetic Self-Care Knowledge 30 Q 10.43 (3.71) | 20.93(4.76) 14.523
<0.01**
** highly statistically significant P value < 0.01
Table (6): Correlation between studied variables (follow-up at three months)
Variables Severity of HgbAlc
neuropathy
Total Diabetic Self-Care Knowledge 30 Q R -0.342 -0.301
p <0.05* <0.05*
Exercise (physical activity) R -0.375 -0.415
p <0.05* <0.05*
Diet R -0.369 -0.422
p <0.05* <0.05*
Blood glucose self-monitoring R -0.299 -0.267
p <0.05* <0.05*

* Statistically significant P value < 0.01

As shown in table (1): This study is conducted
on 62 patients. Regarding their characteristics,
less than two thirds of them (61.3%) are
between 50 to 65 years old with mean (S.D)
50.29 (6.87) years. Concerning gender, more
than two thirds of them (69.4%) are females. As
regard their residence, nearly three quarters of
them (72.6%) are from urban. More than three
quarters of them (77.4%) are married. More than

half of them (51.6%) are llliterate. Regarding
occupation, almost half of them (48.4%) are
housewives.

Table (2): Ilustrates clinical data of the studied
patients. Regarding their weight, almost half of
them (48.4%) are 70 to less than 90 kg with
mean 77.29 (14.06) kg. Concerning their height,
more than half of them (53.2%) are 150 to less
than 165 cm. with mean 157.12 (26.04) cm. As

Vol , (11) No, (37), May, 2023, Pp (194 211)

206



Assiut Scientific Nursing Journal

Desouky et al.,

regard BMI, less than two thirds of them
(61.3%) are normal. The majority of them
(95.2%) have old diabetes experience. Most of
them (85.5%) have type two diabetes. Less than
half of them (43.5%) have diabetes from 7 to
less than 14 years ago. Half of them (50%) take
oral hypoglycemic drugs. Almost two thirds of
them  (64.5%) havent associated  medical
condition, while nearly one quarter of them
(24.2%) have hypertension. More than half of
them  (58.1%) received information  about
diabetes self-care. Most of them (88.7%) didn’t
have glucometer.

Table (3): Correlates between the health history
of the studied patients at baseline and follow-up.
It shows that there is a marked improvement in
the patient's diet with a highly statistically
significant difference (P<0.01) between baseline
and follow-up phases. As evidence, the minority
of them (9.6.8%) have balanced diet at baseline
phase, while more than three quarters of them
(77.4%) have at follow-up phase.

Also, table (3): Shows a marked improvement
in exercise (physical activity) with a highly
statistically ~ significant difference (P<0.01)
between baseline and follow-up phases. As
evidence, more than two thirds of them (69.4%)
don't do exercise but active at baseline phase,
whilst half of them (50%) do at follow-up phase.
As regard blood glucose monitoring, there is a
marked improvement with a highly statistically
significant difference (P<0.01) between baseline
and follow-up phases. As evidence, almost one
third of them (32.3%) do it once a month or
once in two months at baseline phase, but more
than half of them (59.8%) do it at follow-up
phase.

Table (4): Compares between studied patients
according to their neuropathy stage and severity
at baseline and follow-up. It portrays that there
is an improvement in the patient's level of
severity with a statistically significant difference
(P<0.05) between  baseline and follow-up
phases. As evidence, most of them (88.7%) have
mild level neuropathy at baseline phase, while
the majority of them (91.9%) have at follow-up
phase. Moreover, there is no statistically
significant  difference  between baseline and
follow-up phases as regards neuropathy stage.
According to lab investigation at baseline and
follow-up. It reveals that there is a marked
improvement  in  the  patient's  laboratory
investigations ~ with  a  highly  statistically
significant difference (P<0.01) between baseline
and follow-up phases. As evidence, HgbAlc
level was 10.56(2.83) at baseline phase, while it

was 8.83(1.75) at follow-up phase. Also, Blood
Sugar was 235.6(34.90) at baseline phase, while
it was 149.67(23.19) at follow-up phase.

Table (5): Compares between studied patients
according to their diabetic self-care knowledge
at baseline and follow-up. It shows that there is
a marked improvement in the patient's diabetic
self-care  knowledge  with a  statistically
significant difference (p<0.01) between baseline
and follow-up phases as regards all domains
listed. As evidence, the mean of modifiable
lifestyles is 7.30(2.24) at baseline phase, but it is
13.14(3.67) at follow-up phase. In addition, the
mean of total diabetic self-care knowledge is
10.43 (3.71) at baseline phase, whilst it is
20.93(4.76) at follow-up phases.

Table (6): Declares that there is a statistically
significant  negative  correlation  between the
studied patient's total knowledge, severity of
neuropathy and level of HgbAlc. Also, a
statistically significant negative correlation s
found between the studied patient's exercise,
severity of neuropathy and level of HgbAlc. As
well, there is a statistically significant negative
correlation between the studied patient's diet,
severity of neuropathy and level of HgbAlc. As
well as a statistically significant negative
correlation exists between the studied patient's
blood glucose monitoring, severity of
neuropathy and level of HgbAlc with (p< 0.05).

Discussion:

The study findings showed that the mean age of
participant was 50.29(6.87) yrs. This indicated that
the older adult age group was the most predominant.
This could be explained by DPN is a chronic
microvascular complication of diabetes which means
that diabetic patients either type | or type Il may
develop it later on. On the other hand, the majority of
studied patients had type Il diabetes which has a late
onset of age. Furthermore stage 0/1 DPN s
asymptomatic so many patients come late and they
didn’t know that they had. In accordance a recent
study conducted by Helmy et al., (2022) the mean
age of their participants was around fifty too. Nearly
to this study finding another study by Mohammed et
al., (2018) which reported that the mean age of their
participants was around fifty too.

Regarding gender; It was found out that females more
than males this could be interpreted by females tend
to search for medical services more than men this is
sometimes as a given that men usually have a lowest
percent. Relatively the low male percent may be due
to that they can’t bear waiting for long time or routine
work in governate setting thus they may go for
private settings. Conversely Farias et al., (2023) in
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their observational cross-sectional study reported that
men had a higher incidence of DPN (more than half)
compared to women (less than half). The difference
may be influenced by the characteristics of each
location/region.

Regarding diabetes duration, results demonstrated
that the mean duration of diabetes was 11.45(2.98)
years. In the same line Abosrea et al., (2020)
reported that the mean duration of diabetes in males
was 10.11+8.23 years and 6.81+5.99 years in females.
Given that duration of diabetes it considers a non-
modifiable risk factors which must be put in
consideration when treating patient with DPN
particularly when targeting a maintenance, the stage
& severity of DPN. Two studies by Awadalla et al.,
(2017) & Pan, (2018). Both of them found a
significant association between longer duration of
diabetes (more than ten years) and DPN in diabetic
patients.

In relation to associated medical condition nearly one
quarter of studied patients had hypertension and about
ten percent of studied patients had retinopathy and
nephropathy. This is consistent with Kisozi et al.,
(2017) who found a significant association between
peripheral neuropathy and some variables such as
hypertension, older age, nephropathy, and
retinopathy. According to researchers; high blood
glucose levels can cause widespread damage to
tissues and organs, including those that play a key
role in maintaining healthy blood pressure. For
example, damage to the blood vessels and kidneys
can cause blood pressure to rise.

Although the study results showed that more than half
of participant had received information about diabetes
self-care but their total mean score knowledge as
measured by DSCK scale was deficient at base line
assessment. Relatively this could be explained by the
higher percentage of illiterate participants as shown in
demographic data. Similar finding in a study by
Zerihun et al., (2021) who reported that the
magnitude of diabetes self-care knowledge wasn’t
adequate and some critical knowledge gaps were
identified.

Conversely a cross sectional study by Niguse et al.,
(2019) found that participant had a good level of
knowledge regarding diabetes self-care. Kisozi et al.,
(2017) concluded their study by increased diabetes
knowledge and regular blood sugar screenings would
play an important role in identifying this problem.
While at follow up the total mean score level of
knowledge was improved. This finding in accordance
with Helmy et al., (2022) who found strong positive
relationships between all of the total dimensions
indicated in terms of peripheral neuropathy nursing
educational needs and rationalized the raised
awareness about glycemic management, eating a

healthy diet, exercises, and footcare were due to the
increased awareness about the disease process.

From the perspective of the researchers; the
difference could be attributed to the effect of
delivering nursing care bundle in a systematic and
bundled approach which switched patients from
reactive to proactive as well as it gave them more
opportunities for communication, clarification,
misunderstanding  correction of their self-care
practices regarding life style modification, adherence
to self-care practices, and orienting them to the
consequences of uncontrolled blood sugar. Due to
the shortage of available studies on nursing care
bundle and its effect on DPN. Makes it difficult to
compare our results with other studies and thus
enhance our understanding of the intervention effect.
To assess DPN severity A CNE scale was used at
base line assessment then reused after three months
follow up. The highest percentage was for mild DPN
in both times (88.7%, 91, 9%) respectively. In the
same line Dinh et al., (2022) found the highest
percentage of DPN severity was for mild DPN too.
Moreover, the results showed a marked improvement
in the patients’ level of DPN severity at follow up
than base line assessment. Also, all patients still in the
same disease stage and not progress to the next stage.
This agree with the fact that DPN is an irreversible
disease so maintaining on patients’ condition to be
controlled and not go away to possible complications
is more essential. Similar to the study findings
Ahrary et al. (2020) conducted a supportive
educational intervention  reported that after
intervention the severity of neuropathy significantly
decreased in the trial group compared with control
group.

Regarding lab investigations; the study findings
revealed a marked improvement in patients’ HgbAlc
and postprandial blood glucose with a highly
statistically significant difference between base line
and follow up phases. In the same line A randomized
controlled trial by Al-Lenjawi et al., (2017) Findings
indicated statistically significant improvement in the
intervention group, especially in HgbAlc reduction.
Previous study by Abd-Elsalam et al., (2023)
highlighted uncontrolled blood glucose is one of
significant risk factors for diabetic foot ulcer which is
a common consequence of DPN. This is complied
with Qureshi, et al. (2017) & Dinh et al., (2022)
who founded the severity of diabetic neuropathy was
higher in older patients, those with greater duration of
diabetes, high HgbAlc, with micro and
macrovascular complications.

Regarding self-care practices; it was found that minor
percent of participant (9.6.8%) have balanced diet at
baseline phase, while more than three quarters of
them (77.4%) have at follow-up phase. According to

Vol , (11) No, (37), May, 2023, Pp (194 211)

208



Assiut Scientific Nursing Journal

Desouky et al.,

researchers, the positive change concerning diet from
no specific diet to balanced diet could be due to the
participant followed instructions pertaining diet in the
second bundle element which adopted a healthy diet
approach for maintaining blood glucose; one contains
all nutritional elements with reduction of table sugar,
carbohydrates, and fats especially saturated fats also
It was adopted this evidence by Pollakova et al.,
(2021) who discovered the incidence of diabetes is
low in vegetarians. So profuse fruits and vegetables
was recommended too.

Concerning  exercise, there was a marked
improvement with a highly statistically significant
difference between baseline and follow-up phases. As
evidence, at baseline; more than two thirds of them
don't do exercise but active “patients described that
they do the house work and didn’t practice exercise
on a regular basis”, whilst half of them do at follow-
up phase. Diabetes Prevention Program Research
Group, (2015) emphasized on the regulation of blood
glucose can be achieved through diet, exercise, and
medication, all work together. In a large randomized
controlled trial established by Sigal et al., (2007)
reported that aerobic exercise improves physical
fitness, glycemic control, and insulin sensitivity in
people with diabetes. Therefore, exercise is
recommended as a way for people with diabetes to
improve glycemic control and minimize diabetic
complications. Other studies by, lunes, (2014);
Fayed, (2016); Kanchanasamut; & Kluding, (2017)
arrived at evidence that improvements in DPN
symptoms, joint ROM, as well as improvement in
musculoskeletal condition can be achieved with
specific foot ankle exercises

Conclusion:

This study confirmed the supposed hypotheses;
diabetic patients maintained their DPN stage and
didn’t progress to the next stage. Also, the severity of
symptoms had been decreased in some patients with a
given nursing care bundle.

Recommendation:

A nursing care bundle should be delivered for patients
with diabetic peripheral neuropathy and should be an
integral part of diabetes care.
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