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Objective: To investigate the clinical efficacy of combined auricular acupoint pressing and intradermal acupuncture in elderly
patients with type 2 diabetes mellitus and insomnia.

Methods: A retrospective study selected 122 such patients, divided into a control group (60 patients with basic diabetes treatment) and an
observation group (62 patients with basic treatment plus auricular acupoint pressing and intradermal acupuncture). Pittsburgh Sleep Quality
Index (PSQI), quality of life assessment, blood glucose, glycated hemoglobin, and serum indicators including 5-hydroxytryptamine (5-HT),
brain-derived neurotrophic factor (BDNF), and norepinephrine (NE) were measured. Statistical analysis was done using SPSS 26.0.
Results: In the control group, pre - treatment blood glucose of 7.84+1.89 mmol/L decreased to 7.78+1.76 mmol/L post - treatment
(P<0.05). PSQI score dropped from 11.69+2.74 to 8.07+2.86 (P<0.05), with a 75.00% effective rate. In the observation group (n=62),
blood glucose decreased from 8.43£2.17 to 6.96+1.68 mmol/L (P<0.05). PSQI score declined from 11.63£2.16 to 6.38+2.32 (P<0.05),
and the effective rate was 90.32% (P<0.05 vs control group).

Conclusion: The combined treatment of auricular acupoint pressing and intradermal acupuncture has potential in treating these
patients. But due to the retrospective nature of the study, well - designed RCTs and in - depth mechanistic studies are needed to
confirm its efficacy and clarify the mechanisms.
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Introduction
In recent years, with the rapid economic development in China, the prevalence of high - fat and high - carbohydrate diets has
increased. Currently, China has the largest number of diabetes patients globally." Type 2 diabetes is a escalating global public
health issue. Cases are projected to surge from 536.6 million adults in 2021 to 783.2 million by 2045, fueled by economic
development, lifestyle shifts, and aging. In the elderly population, due to the slowdown of basal metabolism, the decline of
physiological functions, and changes in sleep structure, the overall sleep quality is relatively poor. Sleep disorders are one of the
common syndromes among elderly diabetes patients, with an incidence rate ranging from 40% to 70%.” The control of diabetes
can easily lead to the generation of negative emotions, which in turn affect sleep quality. The combination of diabetes and
insomnia seriously impacts people’s normal lives and work, imposing a continuous and significant economic and social burden.”
Thus, it is crucial to strengthen the attention and intervention regarding the sleep of elderly diabetes patients with insomnia.
Insomnia is a prevalent sleep disorder in elderly patients with type 2 diabetes mellitus, related to multiple factors. The
aging process reduces the production of 5 - hydroxytryptamine (5 - HT or serotonin), crucial for sleep regulation.
Diabetes - related complications can cause pain and disrupt sleep.” Brain - derived neurotrophic factor (BDNF) levels
may be disrupted in insomnia, impairing neuron function in sleep regulation.® Noradrenaline (NE) imbalance, due to
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stress and sleep deprivation, can lead to increased arousal and abnormal stress responses, affecting sleep quality.” Thus,
the imbalance of 5 - HT, BDNF, and NE levels is closely linked to insomnia in this patient group, and understanding this
is key for treatment development.

The current treatment for diabetes - related insomnia in the elderly mainly includes Western medicine and traditional
Chinese medicine. Western medicine often uses sedative - hypnotic drugs, but long - term use may lead to drug dependence,
withdrawal reactions, and side effects such as drowsiness, dizziness, and memory impairment.® Traditional Chinese
medicine, on the other hand, offers alternative approaches. Auricular acupoint pressing and intradermal acupuncture are
two common traditional Chinese medicine techniques that have shown potential in treating insomnia.’

Auricular acupoint pressing is based on the theory that the ear is connected to the body’s internal organs and
meridians. By applying pressure to specific auricular acupoints, it can regulate the functions of the corresponding organs
and meridians, thereby improving sleep quality.'® Previous studies suggest that stimulation of auricular acupoints such as
Shenmen and Endocrine may help improve sleep quality by modulating neuroendocrine activity and calming the nervous
system.'""!? Intradermal acupuncture, a method of inserting needles into the skin for a relatively long - time, can also
stimulate specific acupoints continuously.'® It has been reported to have a positive impact on sleep by regulating the
body’s qi and blood circulation and adjusting the function of the nervous system.'*

Building upon the individual benefits of these therapies, their combination offers a synergistic approach grounded in
complementary mechanisms. From a TCM perspective, auricular therapy primarily regulates zang-fu organs and calms
the mind through meridian connections,'> while intradermal acupuncture facilitates qi and blood circulation,'® resolves
stagnation, and harmonizes yin and yang. Energetically, the integrated application enhances the regulation of common
patterns underlying diabetic insomnia, such as heart-kidney imbalance and liver qi stagnation. From a biomedical
standpoint, auricular stimulation is thought to modulate autonomic nervous system activity and promote serotonin
release,'” whereas intradermal acupuncture may contribute to BDNF expression and reduce sympathetic dominance.'®
For instance, TCM-defined liver qi stagnation—often presenting as irritability and sleep disruption—may correspond to
dysregulated HPA axis function and elevated cortisol levels,'” while heart-kidney imbalance may reflect broader
neuroendocrine disturbances.?’ Together, these therapies work synergistically through both physiological and energetic
pathways to restore neuroendocrine balance and improve sleep outcomes.

Although prior studies have explored these interventions separately for sleep or metabolic disorders, their combined
effect on elderly patients with type 2 diabetes mellitus and comorbid insomnia remains under-investigated. Given the
limitations of pharmacological treatments in this age group and the high prevalence of sleep disturbances among diabetic
individuals, evaluating this integrative, non-pharmacologic approach could provide a safer and more effective alternative.
Therefore, this study aimed to assess the clinical efficacy of combining auricular acupoint pressing with intradermal
acupuncture in improving glycemic control, sleep quality, and quality of life.

Method

Patient Data

In this retrospective study, 122 elderly patients with type 2 diabetes mellitus complicated by insomnia were selected from
those who sought treatment at the Endocrinology Department and Traditional Chinese Medicine Department of First
People’s Hospital of Hefei between January 2024 and December 2024. These patients were allocated into two groups
according to different intervention methods: the control group consisted of 60 patients, and the observation group
included 62 patients. A post-hoc power analysis, based on an assumed medium effect size (d~0.50) for the primary
outcome (PSQI score reduction), indicated that the sample of 122 patients (60 vs 62) provided >80% power at 0=0.05 to
detect between-group differences of approximately 0.45-0.50 standard deviations.”' This study was approved by the
Medical Ethics Committee of the First People’s Hospital of Hefei, Anhui Province (No. 20250217). The Committee
waived the requirement for obtaining patient consent to review medical records, as the study was retrospective in design
and used de-identified clinical data that posed no risk of identifying individual patients. All methods were carried out in
accordance with the Declaration of Helsinki, and strict measures were implemented to ensure the confidentiality of
patient data throughout the research process.
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Patients were assigned to groups according to the treatments they received in routine clinical practice, with allocation
guided by both patient preference and clinician judgment. All interventions were delivered by nationally certified TCM
practitioners, each with over 5 years of acupuncture experience and specific protocol training to ensure consistency.
Laboratory assays were performed in the hospital’s central laboratory following standardized protocols and routine
quality control procedures. Clinical data were retrieved from the electronic medical record system and independently
cross-verified by two investigators. Missing information was rare (<0.2%) and addressed according to predefined criteria.

Diagnostic Criteria

The diagnostic criteria for diabetes adhered to the 1999 World Health Organization (WHO) standards.?* Firstly, for
patients presenting with typical symptoms such as polyuria, polydipsia, polyphagia, and unexplained weight loss,
a fasting blood glucose level of >7.0 mmol/L or a post - prandial blood glucose level of >11.1 mmol/L was diagnostic
of diabetes. Secondly, in the absence of these typical symptoms, if a patient’s fasting blood glucose was >7.0 mmol/L or
post - prandial blood glucose was >11.1 mmol/L, the test should be repeated. A confirmed diagnosis could be made if the
repeated results still met the above - mentioned values. Thirdly, when typical symptoms were lacking, a 2 - hour oral
glucose tolerance test with a blood glucose level of >11.1 mmol/L was also considered diagnostic of diabetes.

The diagnostic criteria for insomnia were based on the “Diagnostic and Therapeutic Criteria for TCM Diseases and
Syndromes” in the Chinese medicine industry standard of the People’s Republic of China.>* For mild cases, patients
experienced difficulty falling asleep or woke up easily and had trouble falling back asleep. Severe cases were
characterized by complete sleeplessness throughout the night. Insomnia was usually accompanied by symptoms such
as headache, dizziness, palpitations, forgetfulness, fatigue, restlessness, and excessive dreaming. After comprehensive
laboratory tests of various systems, no other organic diseases that could interfere with sleep were detected.

Inclusion and Exclusion Criteria
Inclusion Criteria
1) Patients aged 60 years or older.
2) Met the diagnostic criteria for type 2 diabetes mellitus (WHO 1999) and insomnia (Chinese medicine industry
standard).
3) Had stable diet, exercise, lifestyle, and hypoglycemic regimens, with fasting blood glucose coefficient of variation
< 16% in the 3 - day pre - treatment period and on the treatment day.
4) Aged 20-80 years, regardless of gender.
5) No severe liver/kidney damage, cardiovascular/cerebrovascular diseases, or acute complications like diabetic
ketoacidosis.
6) Insomnia lasting 6 months or more.
7) Did not take any insomnia medications in the 2 weeks before the visit.
8) Pittsburgh Sleep Quality Index (PSQI) total score < 15 points.

Exclusion Criteria
1) Excessive blood glucose fluctuations.
2) Severe liver/kidney damage, cardiovascular/cerebrovascular diseases, or ketoacidosis.
3) Obstructive sleep apnea syndrome.
4) Outer ear ulcers, eczema, or breakages.
5) Pregnant or lactating women.
6) Severe complications in respiratory, circulatory, digestive, urinary, or hematological systems, or severe mental/
psychological disorders.

Intervention Information
The control group received basic treatment, which included diabetes education, a low - sugar diet, exercise guidance, and
administration of oral hypoglycemic medications or insulin injections. For oral hypoglycemic medications, the selection
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was based on the patients’ specific conditions, such as metformin for improving insulin sensitivity in patients with insulin
resistance, or sulfonylureas for enhancing insulin secretion in those with relatively insufficient insulin production. Insulin
injections were adjusted according to the patients’ blood glucose levels, with short - acting insulin used to control post -
meal blood glucose spikes and long - acting insulin to maintain basal blood glucose levels.

The observation group, on the basis of the basic treatment, underwent auricular acupoint pressing combined with
intradermal acupuncture.

Auricular Acupoint Pressing: On one side of the ear, acupoints including Chuiqian, Zhen, Yuanzhong, Neifenmi
(Endocrine), Qiunao (Thalamus), Yidan (Pancreas - Gallbladder), Gan (Liver), Shen (Kidney), Shenmen, and Erzhong
were selected. The operator gently massaged the patient’s bilateral ears from bottom to top and from inside to outside until
they became warm and red. After that, the auricles were disinfected with 75% ethanol - soaked cotton balls. Then, a probe
was used to find sensitive points within the corresponding auricular acupoint areas of both ears. Adhesive tapes with
Vaccaria seeds were placed on these sensitive points and firmly adhered to the acupoints. The patient used the index finger
and thumb to apply pressure on the front and back of the auricle to stimulate the area where the seeds were placed. The
pressure was gradually increased from light to heavy, and the optimal effect was achieved when the patient felt local
numbness, soreness, distension, or a slight pain, along with a warm sensation in the auricle. The patient was instructed to
press the acupoints daily, with the intensity of pressure being appropriate when a distending pain was felt and the auricle
became warm. Each acupoint was pressed for 30 seconds, 5 times a day, for 3 consecutive days. The auricular stickers were
replaced every 3 days, and 5 such cycles constituted one treatment course. The treatment lasted for 5 consecutive courses.

Intradermal Acupuncture Therapy: On the other side of the ear, acupoints such as Zhen, Shenmen, Xin (Heart),
Pizixia (Subcortex), Sanjiao, Neifenmi (Endocrine), Yuanzhong, Tangniaobingdian (Diabetes Point), and Erzhong were
selected. The skin at the selected acupoint areas was routinely disinfected with 1% Anerdian disinfectant. A acupuncture
needle was held and inserted into the skin at an angle of less than 15° along the intradermal layer in the corresponding
acupoint area. The needle body was kept within the skin, and it was fixed with adhesive tape for 4 hours. This
acupuncture was performed once every 3 days, and 5 times made up one treatment course. The treatment was
continuously carried out for 5 courses.

Observation Indicators

1) Pittsburgh Sleep Quality Index (PSQI):** The PSQI is composed of 24 items across 7 dimensions, namely sleep
quality, sleep latency, sleep duration, etc. The total score ranges from 0 to 21 points, and a lower score indicates
better sleep quality, showing a negative correlation between the score and sleep quality.

2) Quality of Life Assessment: The World Health Organization Quality of Life - Brief Version (WHOQOL - BREF)*®
was employed. This scale encompasses 4 domains: physical health, psychological state, environment, and social
relationships, with a total of 26 items. The overall score ranges from 0 to 100 points, and a higher score is
positively associated with a better quality of life.

3) Fasting Blood Glucose and Glycated Hemoglobin: These two indicators were used to evaluate the patients’ recent
blood glucose levels.

4) Serum Indicators Before and After Treatment in Both Groups: Venous blood samples (5 mL) were collected from
the patients’ fasting outer elbow veins at 8:00 am on the day before treatment and the day after 5 treatment
courses. The samples were centrifuged at 3000 revolutions per minute (r/min) with a radius of 15 cm for
10 minutes. Then, the enzyme - linked immunosorbent assay (ELISA) was utilized to measure the levels of 5 -
hydroxytryptamine (5 - HT), brain - derived neurotrophic factor (BDNF), and norepinephrine (NE).

5) Effective Rate: The reduction rate was calculated based on the PSQI scores. The formula for calculating the curative
effect reduction rate is: Curative Effect Reduction Rate = [(Total Score Before Treatment - Total Score After
Treatment) / Total Score Before Treatment] x 100%. Clinical cure was defined as a reduction rate of > 75%; marked
effect was a reduction rate of > 50% and < 75%; effective was a reduction rate of > 25% and < 50%; and ineffective was
a reduction rate of < 25%.%°
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Statistical Analysis

Statistical analysis was carried out using SPSS 26.0 software. In this study, measurement data were assessed for
normality using the Shapiro—Wilk test and for homogeneity of variance with Levene’s test. Data that conformed to
a normal distribution and had homogeneous variances were expressed as mean + standard deviation. For between - group
comparisons, independent - sample t - tests were utilized, and paired - sample t - tests were employed for within - group
comparisons. Enumeration data were presented as frequencies and percentages, and the chi - square (x?) test was applied
for between - group comparisons. A significance level of P<0.05 was set to indicate statistically significant differences.

Result

General Information of Patients in the Two Groups

This study involved 60 patients in the control group and 62 in the observation group (Table 1). When comparing their
baseline characteristics, no significant differences were found. The P - values for gender, age, disease duration, presence
of peripheral neuropathy, hypertension, coronary heart disease, diabetic nephropathy, retinopathy, BMI, and basic
hypoglycemic drug use were 0.674, 0.357, 0.178, 0.225, 0.563, 0.866, 0.445, 0.628, 0.240, and 0.725 respectively.

Since all these values were greater than 0.05, the two groups were comparable at the start of the study.

Blood Glucose Control in the Two Groups
We evaluated blood glucose control in 60 control - group and 62 observation - group patients (Table 2).

For blood glucose, the control group’s pre - treatment mean was 7.84+1.89 mmol/L, dropping to 7.78+1.76 mmol/L
post - treatment (P<0.05). The observation group started at 8.43+2.17 mmol/L and decreased to 6.96+1.68 mmol/L
(P<0.05 compared to pre - treatment and P<0.05 compared to the control group post - treatment). The pre - treatment
P value between groups was 0.263, showing no baseline difference.

For glycated hemoglobin, the control group had 9.08+1.87% pre - treatment, reducing to 8.43+1.92% post - treatment
(P<0.05). The observation group started at 8.58+2.53% and decreased to 7.82+2.64% (P<0.05 compared to pre -
treatment). The post - treatment P value between groups was 0.178, with no significant difference, and the pre - treatment

P value was 0.374, indicating no baseline difference.

Table | Baseline Information of the Two Groups

Items Control Group (n=60) Observation Group (n=62) x2 ItIF P - value
Gender (Male/Female, cases) 28/32 30/32 0.177 0.674
Age (X t s, years) 55.3%7.6 56.2+6.4 0.923 0.357
Disease Duration (X +£ s, years) 11.4+4.6 12.7+5.2 1.356 0.178
Peripheral Neuropathy (cases) 30 35 -1.215 0.225
Hypertension (cases) 25 28 0.334 0.563
Coronary Heart Disease (cases) 15 16 0.028 0.866
Diabetic Nephropathy (cases) 14 17 —0.764 0.445
Retinopathy (cases) 9 11 0.234 0.628
BMI (x £ s, kg/m2) 22.8+1.3 23.1x1.2 -1.178 0.240
Basic Hypoglycemic Drug Use 0.426 0.725
Metformin (cases) 22 25

Acarbose (cases) 20 23

Pioglitazone (cases) 4 5

Sitagliptin (cases) 6 7

Saxagliptin (cases) 3 3

Glyburide (cases) 5 6

Glipizide (cases) 3 4

Insulin (cases) 28 30
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Table 2 Results of Blood Glucose Control in the Two Groups (¥ £ s)

Group

Sample Size (n)

Blood Glucose (mmol/L)

Glycated Hemoglobin (%)

Before Treatment

After Treatment

Before Treatment

After Treatment

Control Group 60 7.84+1.89 7.78+1.76* 9.08+1.87 8.43+1.92*
Observation Group 62 8.43+2.17 6.96+1.68%° 8.58+2.53 7.82+2.64%
t-value / 1.432 —2.256 —1.198 —1.375
P-value / 0.263 0.029 0.374 0.178

Notes: Compared with before treatment in the same group, *P<0.05; compared with after treatment in the control group, ® P<0.05; compared with after
treatment in the control group, “P>0.05.

Sleep Improvement in the Two Groups
Sleep improvement was examined in 60 patients in the control group and 62 in the observation group (Table 3).

For PSQI scores, in the control group, the mean score before treatment was 11.69 + 2.74, which decreased to 8.07 =
2.86 after treatment (P < 0.05 compared to before treatment). In the observation group, the initial mean score was 11.63 £
2.16, dropping to 6.38 + 2.32 after treatment (P < 0.05 compared to before treatment and P < 0.05 compared to the
control group after treatment). The P - value for the pre - treatment comparison between groups was 0.891, indicating no
significant difference at baseline. The difference in score change between the two groups also showed significance with
a P - value of 0.019.

Regarding the effective rate, the total effective rate in the control group was 75.00% (45 out of 60 patients), while in
the observation group it was 90.32% (56 out of 62 patients). The difference in total effective rates between the two
groups was significant with a P - value of 0.021. The observation group had a higher proportion of patients with cure and

marked effect compared to the control group.

Comparison of Serum Indicators Between the Two Groups Before and After

Treatment
Serum indicators were compared in 60 control - group and 62 observation - group patients before and after treatment
(Table 4).

For 5 - HT, both groups had significant post - treatment increases (P < 0.05). The pre - treatment levels were similar
(P = 0.585), but post - treatment, the observation group had a significantly higher level (P < 0.001). Regarding BDNF,
levels increased significantly after treatment in both groups (P < 0.05). There was no pre - treatment difference (P =
0.892), yet the post - treatment value was higher in the observation group (P = 0.004). For NE, both groups showed
significant post - treatment decreases (P < 0.05). Pre - treatment levels were comparable (P = 0.681), and post - treatment,
the observation group had a significantly lower level (P < 0.001).

Table 3 Results of PSQI Scores and Efficacy Evaluation of Patients in the Two Groups

Group Sample PSQI Score Effective Rate
Size (n)
Before After Score Cure Marked Effective Ineffective Total
Treatment Treatment Difference [n (%)]1 Effect [n (%)] [n (%)]1 Effective
(X £5) [6==K)] (x=£5) [n (%)] Rate
[n (%)]

Control Group 60 11.69+2.74 8.07+2.86" 3.62+3.93 3(5.00) 11(18.33) 31(51.67) 15(25.00) 45(75.00)
Observation Group 62 11.63£2.16 6.38£2.32%° 5.25+2.94° 9(14.52) 22(35.48) 25(40.32) 6(9.68) 56(90.32)
th2 —0.137, —3.452, 2378, 5.376,
P 0.891 0.001 0.019 P=0.021

Notes: Compared with before treatment in the same group, P<0.05; compared with after treatment in the control group, ®P<0.05; compared with the control group,
°P<0.05.
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Table 4 Results of Two Groups of Serum Indicators

Group Sample 5 - HT (ng/L) BDNF (pg/mL) NE (pg/mL)
Size (n)
Before After Before After Before After
Treatment Treatment Treatment Treatment Treatment Treatment
(x£s) (x£s) (x£s) (x£s) (x£s) (x£s)
Control Group 60 77.6418.32 110.88+10.87* 2.17+0.95 4.82+1.37° 0.80+0.21 0.36+0.06*
Observation Group 62 78.8218.71 124.93+£12.81° 2.24+0.94 5.99+1.43% 0.78+0.17 0.23+0.03%
t-value 0.548 4.521 0.136 2.983 0.412 8.856
P-value 0.585 <0.001 0.892 0.004 0.681 <0.001

Note: ? indicates P<0.05 compared with before - treatment values.

Table 5 Comparison of WHOQOL-BREF Score Between the Two Groups

Group Sample WHOQOL-BREF Score - WHOQOL-BREF Score - WHOQOL-BREF Score
Size (n) Before Treatment (¥ * ) After Treatment (x £ ) Difference (x £ s)

Control Group 60 55.63+7.64 61.33+7.02° 5.70+6.24

Observation Group 62 55.88+9.27 65.13£10.84%° 9.25+4.62°

t-value 0.215 2318 3.502

P-value 0.830 0.022 0.001

Notes: Compared with before treatment in the same group, * P<0.05; compared with after treatment in the control group, ® P<0.05; compared with the control group,
€ P<0.05.

Results of Quality of Life Assessment in the Two Groups
Quality of life, as measured by the WHOQOL - BREF score, was evaluated in 60 patients of the control group and 62 of
the observation group (Table 5).

Before treatment, the mean WHOQOL - BREF scores in the control group were 55.63 + 7.64 and in the observation
group were 55.88 £ 9.27, with a P - value of 0.830, indicating no significant difference between the two groups at
baseline. After treatment, the control group’s mean score increased to 61.33 = 7.02 (P < 0.05 compared to before
treatment), while the observation group’s mean score rose to 65.13 + 10.84 (P < 0.05 compared to before treatment and
P < 0.05 compared to the control group after treatment). The P - value for the post - treatment comparison between the
two groups was 0.022. The difference in score changes between the two groups was also significant, with a P - value of
0.001, suggesting that the observation group experienced a more substantial improvement in quality of life compared to
the control group.

Discussion

Insomnia, a prevalent sleep disorder, is characterized by transient or persistent difficulty in falling asleep or maintaining
sleep. In elderly patients with type 2 diabetes mellitus, the co - morbidity of insomnia and diabetes exacerbates the
complexity of treatment. This study explored the clinical efficacy of auricular acupoint pressing combined with
intradermal acupuncture in this patient population, and the results offer profound insights.

Diabetes and insomnia are intricately linked. The circadian sleep - wake rhythm is crucial for glucose metabolism.
Disruptions in this rhythm due to insomnia can lead to abnormal blood glucose regulation.”” From a traditional Chinese
medicine (TCM) perspective, insomnia is often classified as “bu mei” (non - sleep), with the common pattern of liver -
depression transforming into fire. The liver, in TCM theory, stores blood and houses the soul, and its proper function is
crucial for emotional well - being. When the liver fails to regulate qi smoothly due to emotional stress, pathogenic
invasion, or sudden shock, qi stagnation occurs, which over time transforms into fire and disturbs the mind, leading to
insomnia.”® Auricular acupoint pressing and intradermal acupuncture aim to soothe the liver, regulate gi, and calm the
mind, thereby restoring the body’s yin - yang balance. Research indicates that individuals with sleep - disordered
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breathing have a 1.33 - fold higher risk of developing diabetes compared to those without. The underlying mechanisms
involve oxidative stress, hormonal imbalances, and inflammatory responses. In the elderly, the high prevalence of
diabetes - related insomnia highlights the urgency of developing effective treatment strategies.”

The results of this study reveal significant improvements in blood glucose levels in both the control and observation
groups post - treatment. However, the observation group, which received the combined treatment of auricular acupoint
pressing and intradermal acupuncture, demonstrated a more substantial reduction. Auricular acupoint pressing, grounded
in traditional Chinese medicine (TCM) meridian theory, uses Vaccaria seeds to stimulate auricular acupoints. This
stimulation may modulate the body’s internal organs and qi - blood circulation, thereby influencing glucose metabolism.
Intradermal acupuncture, with its non - invasive nature (the needle only penetrates the skin layer without reaching the
subcutaneous tissue or cartilage), not only has high patient acceptance but may also directly regulate local nerve -
endocrine function, contributing to better blood glucose control. The significant difference in post - treatment blood
glucose levels between the two groups (P < 0.05) underscores the superiority of the combined TCM treatment. However,
it is important to note that the short intervention period limits interpretability of long-term glycemic outcomes, as the
observed changes may not fully capture sustained glycemic control.

Regarding sleep quality, as measured by the Pittsburgh Sleep Quality Index (PSQI), the improvement in the
observation group was more pronounced. The PSQI score in the observation group decreased significantly after
treatment, and the difference compared to the control group was also significant (P < 0.05). In TCM, insomnia is
often associated with liver disharmony. The liver stores blood and houses the soul, and its malfunction can lead to
emotional disorders and insomnia. Auricular acupoint pressing and intradermal acupuncture work in tandem to soothe the
liver, regulate qi, and calm the mind. By stimulating specific auricular acupoints, the body’s yin - yang balance is
restored, alleviating insomnia symptoms. The higher total effective rate in the observation group (90.32% vs 75.00% in
the control group) further validates the effectiveness of this combined treatment.

The changes in serum biomarkers provide further evidence for the treatment’s efficacy. NE and 5 - HT are key
monoamine neurotransmitters in sleep regulation, with an opposing and coordinated relationship that forms the wake -
sleep cycle. BDNF, on the other hand, participates in sleep regulation by modulating neuron regeneration, apoptosis, and
reconstruction through the BDNF - tyrosine kinase receptor (Trk) B signaling pathway.’*>' In this study, both groups
showed significant changes in these biomarkers after treatment. However, the observation group had more favorable
alterations. The more significant increase in 5 - HT and BDNF, along with a greater decrease in NE in the observation
group, suggest that the combined treatment can more effectively regulate the body’s neuro-endocrine system, which may
be a crucial mechanism underlying its therapeutic effects. Although the magnitude of biomarker changes—particularly
BDNF and NE—over the relatively short intervention period was considerable, the post-treatment levels remain within
physiologically plausible ranges reported in previous studies of elderly individuals with metabolic or sleep disorders.>*~>
We acknowledge that assay variability may have influenced the results, and future studies should incorporate repeated
measurements and internal quality controls to ensure reliability. Nevertheless, these findings provide preliminary
evidence that neuro-endocrine modulation may improve sleep and glycemic control, highlighting potential strategies
for optimizing TCM interventions and informing future prospective studies.

The quality of life assessment using the WHOQOL - BREF score indicated an improvement in both groups after
treatment. Nevertheless, the observation group experienced a more substantial increase. The pre - treatment scores of the
two groups were comparable, but the post - treatment difference was significant (P < 0.05). This suggests that the
combined TCM treatment not only alleviates the physical symptoms of diabetes and insomnia but also positively impacts
the overall quality of life, encompassing physical health, psychological well - being, and social relationships. In modern
medicine, sedative and hypnotic drugs are commonly used to treat insomnia in diabetic patients. However, these drugs
are associated with issues such as patient dependence, high recurrence rates, and heavy economic and psychological
burdens. In contrast, the TCM external treatment methods used in this study, auricular acupoint pressing and intradermal
acupuncture, offer advantages such as simple operation, stable efficacy, and high patient acceptance. They can achieve
therapeutic effects without the side - effects of drug - induced dependence, providing a safer and more sustainable

treatment option for elderly patients with type 2 diabetes mellitus and insomnia. However, adverse effects were not
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systematically collected or reported—a notable limitation in this geriatric population—and future studies should imple-
ment standardized safety monitoring to fully evaluate the intervention’s profile.

Despite the promising results, this study has several limitations. Firstly, the retrospective design introduces potential
selection bias and unmeasured confounding factors, such as variations in lifestyle, concomitant medications, or comor-
bidities. Secondly, the short intervention window restricts the assessment of sustained treatment effects and long-term
clinical outcomes. Thirdly, the study was conducted in a single center with a specific demographic profile, which may
limit the generalizability of the findings to broader populations or different clinical settings. To overcome these
limitations, future research should focus on conducting well - designed, randomized controlled trials (RCTs). Another
area for future research is to further explore the underlying mechanisms of auricular acupoint pressing and intradermal
acupuncture. Although the current study suggests that these treatments may modulate the neuro - endocrine system and
improve the body’s physiological functions, the exact molecular and cellular mechanisms remain unclear. Investigations
at the genetic, epigenetic, and proteomic levels could provide a more in - depth understanding of how these treatments
work, potentially leading to the development of more targeted and effective therapies.

Conclusion

In conclusion, the combined treatment of auricular acupoint pressing and intradermal acupuncture shows potential in
treating elderly patients with type 2 diabetes mellitus and insomnia. However, more research is needed to confirm its
efficacy and fully elucidate its mechanisms, with RCTs and in - depth mechanistic studies being crucial steps in this
process.
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