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To investigate the effects of cognitive behavioral therapy on the clinical outcomes and self-management
behaviors of patients with diabetic peripheral neuropathy treated with prostilbestrol. 204 patients
with diabetic peripheral neuropathy treated with prostilbestrol from January 2022 to January 2023
were included in the study and randomly divided into a control group (n=102, receiving usual care)
and a cognitive behavioral therapy group (n=102, adding cognitive behavioral therapy to usual care)
to compare the intervention effects of the two groups. All summary diabetes self-care activities scores
as well as the motor nerve conduction velocity and sensory nerve conduction velocity of the median
and common peroneal nerves were higher after the intervention in both groups, with the cognitive
behavioral therapy group outperforming the control group (p<0.05). Following the intervention, both
groups' ratings on the self-assessment scales for anxiety, sadness, and quality of life in Norfolk diabetic
neuropathy dropped, with the cognitive behavioral therapy group scoring lower than the control group
(p<0.05). Cognitive behavioral therapy has considerable impacts on diabetic peripheral neuropathy
patients who are receiving prostilbestrol treatment, including improvements in their neurophysiological
condition, self-management skills, reduction of anxiety and sadness, and quality of life.
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A common long-term effect of diabetes, Diabetic
Peripheral Neuropathy (DPN) is characterized by
symmetrical pain and sensory anomalies. It can
affect sensory, motor and vegetative neurons!'
According to statistics, the number of people with
diabetes is currently 420 million worldwide and is
expected to reach 560 million by 2030™. China has
114 million adults with diabetes, the highest number
of adults with diabetes®). Studies have shown that the
incidence of DPN in diabetic patients is as high as
51.40 %M, although the disease’s pathophysiology
is still unknown, the majority of researchers think
that vascular damage, metabolic problems, cytokine
abnormalities and other variables are involved, and
the disease is insidious and irreversible in the late
stage of development, and can develop into diabetic
plantar ulcers, diabetic foot and so on for a long
time without improvement, increasing the risk of
amputation, seriously affecting the patient's life and
increasing the risk of amputation and cause a serious
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psychological and medical burden to the patient!>°l,

Prostil is currently the main clinical treatment for
DPN. It is a prostaglandin-like substance with
significant vasodilating effects and can effectively
regulate lipid metabolism, inhibit abnormal lipid
synthesis in nerve myelin sheaths, block further
damage to nerve fiber myelin sheaths, effectively
improve blood flow to the nerve endothelium, and play
a nerve-nourishing role in the treatment of DPNI.
However, the clinical benefits of prostilbestrol in the
treatment of DPN have been overestimated to some
extent, while the susceptibility to side effects has
been ignored®; and in addition to pharmacological
treatment, good psychological status and quality
self-management level are also important elements
in the treatment of DPN. Patients with DPN have a
heavy psychological burden and often experience
anxiety, depression and other undesirable emotions,
and their acceptance of psychological treatment is

Indian Journal of Pharmaceutical Sciences 215



www.ijpsonline.com

higher than that of pharmacological treatment!”, and
the psychological aspect of promotion depends on the
facilitation of quality and efficient nursing measures.
Conventional care starts with the disease itself and
pays less attention to the psychological and cognitive
aspects of the patient. Cognitive Behavioral Therapy
(CBT) emphasizes the crucial influence of a person's
cognition on their emotions and behavior, and is a
group of brief psychotherapies that aim to change
poor cognition and eliminate negative emotions
and behaviors by altering thinking or beliefs and
behavior!!®!"l, CBT has been shown to be an effective
therapy to reduce distress!'?, reduce emotional
problems!"!, improve adherence!' and control blood
glucose levels through adherence!™, but it is effective
in DPN. However, the observation of its effects in
DPN has not been reported. We believe CBT plays
a substantial role in the treatment of DPN patients
receiving prostilbestrol, greatly strengthening the
patients' self-management behaviors.

To test these hypotheses, we prospectively conducted
a study on the effect of CBT on the clinical outcomes
and self-management behaviors of patients with DPN
treated with prostilbestrol, with the aim of informing
the clinical treatment and care of DPN.

MATERIALS AND METHODS
Experimental design:

In the trial, 204 DPN patients receiving prostil from
January 2022 to January 2023 were included. They
were randomly assigned to one of two groups; CBT
(n=102), getting standard treatment or the control
group (n=102), adding CBT to usual care. In fig. 1, the
study flow is depicted. All study participants signed
an informed consent form, which was authorized by
our hospital’s medical ethics committee. All study
participants signed informed consent forms after our
medical ethics committee authorized the study.

Inclusion and exclusion criteria:

Inclusion criteria: Patients met the diagnostic criteria
for DPNI'®); had an abnormal neurophysiological
examination and had unilateral or symmetrical
sensory abnormalities, loss of superficial sensation
or diminished sensation in the extremities.

Exclusion criteria: Patients with cardiac, hepatic
or renal abnormalities; patients with severe
hematological and neurological disorders; patients
with acute complications of diabetes mellitus;
patients during pregnancy or lactation; patients
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with peripheral neuropathy due to lumbar spine
pathology or vasculitis; patients with cognitive and
mental impairment, and patients with allergy to
prostilbestrol.

Methods:

Patients in both groups received exercise and diet
control, blood pressure and blood glucose control
after admission to hospital. Prostil injection (Beijing
Tide Pharmaceutical Co., Ltd, approval number-
State Drug quantification H10980023, specification
of 1 ml:5 pg) 10 ug was added to 100 ml of saline for
intravenous infusion, 1 time/day, for 14 d.

The control group received routine care, mainly
covering blood pressure, blood glucose and other
indicators monitoring; health education; medication
guidance and diet and exercise guidance, etc.

The CBT group added CBT to the control group in
three phases; initial, intermediate and final, using
group therapy, individual therapy combined with
special cases, 1 h/time, 1 time/week, for a total of
12 w.

Initial phase: The nurse builds a strong therapeutic
bond and relationship with the patient, speaks with
them frequently, and makes sure they are willing
to cooperate and actively participate. On this
basis, the patient's basic situation is fully assessed,
including life experiences, life beliefs, assumptions,
expectations, rules and attitudes, etc. Emphasis is
placed on understanding the patient's psychological
state and encouraging the patient to take the
initiative to communicate and confide in the health
care staff. In order to entirely reduce the patient's
worry, depression, and other negative emotions, they
carefully listen to the patient's primary complaint
during this time and encourage the patient to face the
condition with a positive and hopeful attitude and to
build up confidence in defeating the sickness. In order
to totally alleviate the patient’s negative feelings,
such as anxiety and depression, they listen to the
patient’s concerns and urge them to fight the sickness
with a positive attitude and build up confidence in
defeating the disease.

Intermediate stage: To educate patients on the
principles of CBT and help they understand the
relationship between negative automatic thinking,
imagery behaviors and the illness. Patients are
encouraged to identify, observe and evaluate their
negative automatic thinking in a structured way, re-
evaluate their beliefs about the illness and their lives,
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and help them to develop new ways of perceiving
and correcting previous erroneous cognitive biases.
Together with the patient, goals and plans for treatment
are formulated, poor behaviors patterns are corrected,
and patients are helped to develop scientific habits,
especially in terms of diet, and to establish scientific
ways of coping. Patients are also introduced to cases
of DPN treatment with good results and long-term
normal survival, and encouraged to learn from their
treatment experience. Patients are encouraged to
monitor automatic thoughts at the end of treatment
to increase motivation to participate in treatment.
Summarizing and reinforcing the treatment planning
sadness at final stage.

Assessment indicators:

Neurophysiological indicators: After measuring
the median and common peroneal nerves Motor
Nerve Conduction Velocity (MNCV) and Sensory
Nerve Conduction Velocity (SNCV) before and after
the intervention in both groups, the measurements
were repeated three times, and the final scores were
averaged.

Self-management scores: The Summary Diabetes
Self Care Activities (SDSCA) was used to evaluate
self-management behaviors in both groups before
and after the intervention!'”. The scale consists of
11 entries, each rated 0 to 7 on six dimensions; diet

management (0 to 28), foot care (0 to 14), blood
glucose monitoring (0 to 14), exercise management (0
to 14), smoking (0 to 7), and medication management
(0-7 points), with higher scores indicating higher
levels of self-management.

Anxiety and depression scores: Before and after
the intervention, the anxiety Self-Assessment Scale
(SAS) and the Self-Rating Depression Scale (SDS)
were used to measure the unpleasant emotions in
both groups. 20 items were included in the SAS
score, including anxiety, insanity, panic and fear,
with a total score of 80. The SDS score consists of
20 items including depression, palpitations, sleep
disturbance, crying, loss of appetite, etc. The overall
score 1s 80, where a score of less than 53 indicates
normal functioning, a score of between 53 and 62
indicates mild depression, a score of between 63
and 72 indicates moderate depression, and a score of
greater than 73 indicates severe depression.

Quality of life scores: The Norfolk Quality of Life
questionnaire Diabetic Neuropathy (QOL-DN) has
35 entries in five areas and was used to measure
quality of life in both groups before and after the
intervention!"®!.  Daily activities (0-20 points),
physical functioning (4-56 points), small-fiber (0-
16 points), autonomic neuropathy (0-12 points), and
symptoms (0-32 points) for a total score of 4-136
points. Higher scores indicate a lower quality of life.

Assessed for
eligibility(n=210) Excluded(n=5)

« Not meeting inclusion criteria(n=4)
« Declined to participate(n=1)
e Other reasons(n=0)
A 4
Em’o]lment Randomised(n=205)
Y
Y Allocation )

Allocated to Ketamine Group(n=103)

e Received allocated intervention (n = 102)
= Did not receive allocated intervention due
to(n=1)

Allocated to Fentanyl Group(n=102)

+ Received allocated intervention (n = 102)
= Did not receive allocated intervention due

]

to(n=0)

Analysed(n=102)

+ Excluded from analysed(n=0)

Fig. 1: Research process
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Statistical analysis:

GraphPad Prism 9.0 was used for the graphing
and Statistical Package for the Social Sciences
(SPSS) 21.0 for the analysis. Measurement data
were expressed as (x£s) and compared using t-test,
Analysis of Variance (ANOVA), and Least Significant
Difference (LSD) test; count data were expressed as
n (%) and compared using the Chi-square (y?) test.
At p<0.05, differences were declared statistically
significant.

RESULTS AND DISCUSSION

Demographic and basic clinical information was
similar in both groups (p>0.05, Table 1). The median
and common peroneal nerve’s MNCV and SNCV
did not differ between the two groups prior to the
intervention (p>0.05); during the intervention, both
group’s MNCV and SNCV rose, with the CBT group
having a bigger rise than the control group (p<0.05,
fig. 2).

All SDSCA scores in the two groups were equal before
the intervention (p>0.05); after the intervention, all
SDSCA scores were higher in both groups, with the
CBT group outperforming the control group (p<0.05,
fig. 3).

Prior to the session, there was no difference between
the two group’s SAS and SDS scores (p>0.05); during
the intervention, SAS and SDS scores declined in
both groups, but were lower in the CBT group than
in the control group (p<0.05, fig. 4).

Prior to the intervention, there was no change in
any of the QOL-DN scores between the two groups
(p>0.05); following the intervention, both group’s
QOL-DN scores dropped, but the CBT group's scores
were lower than the control group's (p<0.05, fig. 5).

Our study’s findings demonstrated that the CBT

group’s self-management scores were significantly
higher than those of the control groups, demonstrating
that CBT can successfully enhance DPN patient’s
self-management behavior. The low level of self-
management among DPN patients in general may
be related to less awareness of the disease, reliance
on medication alone for treatment, and poor health
management concepts. CBT has been shown to be
effective in improving the self-management level
of hemodialysis patients in terms of diet and water
intakel'”l. In this study, CBT was applied to DPN
patients to actively help them identify and improve
their behavioral patterns, promote their cognitive
reconstruction, increase their correct knowledge
of DPN, and make them realize the importance of
self-management for disease control. The benefits of
self-management behaviors can be seen in improved
medication adherence, regular blood glucose
monitoring, and the establishment of good exercise
habits%. The benefits of self-management behaviors
are reflected in the optimization of neurophysiological
indicators in the laboratory.

Additionally, our results demonstrated that the SAS
and SDS scores were lower in the CBT group than in
the control patients, demonstrating the effectiveness
of CBT inreducing negative feelings in DPN patients.
CBT has been shown to be effective in the treatment
of depression in various settings!*'*?/, demonstrating
its excellent heart optimization and mood relieving
effects. Also, some clinical studies have shown that
CBT reduces the emotional burden and increases
the resilience of patients with diabetes™!. CBT
can help patients develop positive attitudes and
strengthen functional outcomes through individual
and group therapy, reflecting the importance of CBT
as an effective intervention for DPN. An effective
intervention for DPNP2423,

TABLE 1: DEMOGRAPHIC AND BASIC CLINICAL INFORMATION OF THE TWO GROUPS

Variable CBT group (n=102)  Control group (n=102) yrort p

Age (years) 56.39+4.31 56.45+4.27 0.010 0.921
Male/female (n) 57/45 55/47 0.079 0.778
Duration of diabetes (months) 95.49+4.97 95.68+4.88 0.276 0.783

Body mass index (kg/m?) 29.58+2.28 29.67+2.21 0.286 0.775
Fasting Blood Sugar (mg/dl) 165.48+10.29 166.03+11.02 0.368 0.713

2 h postprandial glucose (mg/dl) 216.59+16.59 217.08+17.03 0.208 0.835
Glycated hemoglobin A1c (%) 8.83x1.21 8.89+1.25 0.348 0.728
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Fig. 2: Comparison of electrical nerve indices between the two groups, (A): Comparison of median nerve SNCV; (B): Comparison of common
peroneal nerve SNCV; (C): Comparison of median nerve MNCYV and (D): Comparison of common peroneal nerve MNCV
Note: (m): CBT group and (3): Control group
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Fig. 4: Comparison of anxiety and depression scores between the two groups, (A): Comparison of SAS and (B): Comparison of SDS
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According to our research, CBT therapies improved
the quality of life in DPN patients. Quality of life is
one of the current indicators to be improved when
patients receive clinical treatment and care, and
is a key indicator of the effectiveness of clinical
information and care. CBT has been shown to improve
quality of life in adults with type 2 diabetes®®’. In
patients with DPN, CBT has been shown to improve
overall quality of life by enhancing self-management
behaviors, improving negative emotions and
optimizing neurophysiological indicators in both
physical and psychological dimensions.

There are a number of limitations to this study due
to objective constraints. First, the small number
of cases included leads to a certain degree of
statistical calculation chance; and fewer older
patients were included, who may have more severe
DPN problems. Secondly, the study focused on
the neurophysiological indicators, and anxiety and
depression of patients with DPN with behavioral
cognitive therapy, and many other factors, such as
patients' coping mechanisms and emotional support
systems, were not looked at in this research. Future
research needs to address these limitations.

CBT can effectively improve the neurophysiological
status of DPN patients treated with prostilbestrol,
strengthen their self-management ability, reduce
anxiety and depression, and improve the quality
of life, which is significant and has high value for
clinical application and promotion.
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