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Abstract

Diabetic patients with neuropathy presented with admission anxiety and depression
scores of 0.78 + 0.58 and 0.94 % 0.59, respectively; these scores increased to 1.43 + 0.56
and 1.18 * 0.65 following corticosteroid therapy, and slightly decreased to 0.79 + 0.51
and 1.02 + 0.56 prior to discharge. Steroid therapy in diabetes patients with neuropathic
complications leads to increased anxiety and depressive symptoms. These psychological
factors independently correlate with treatment outcomes (p=0.09; p=0.01) and
healthcare expenditures (p=0.01), although their effect on blood glucose fluctuations
and length of hospital stay is comparatively minor.
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1. Introduction

In China, diabetes mellitus is highly prevalent among older adults and is more likely to be
complicated by neuropathic damage. The variability and therapeutic challenges of the disease,
coupled with the extensive and irreversible nature of neuropathic complications, profoundly
impair patients’ quality of life and psychological well-being. Neuropathy often necessitates
hormone therapy, which can induce marked fluctuations in blood glucose levels, thereby
exacerbating anxiety, depression, and other adverse psychological states in diabetic patients.
Adverse psychological states can impair glycemic control, diminish the efficacy of hormone
therapy, and negatively affect hospitalization outcomes. Therefore, conducting empirical
research to assess the psychological status of diabetic patients with neuropathy during
hormone therapy, and to examine the impact of adverse psychological states on neuropathy
treatment outcomes, glycemic control, and hospitalization metrics, is of considerable
importance for informing targeted psychological interventions and improving both therapeutic
efficacy and hospital outcomes in this population.

Diabetes mellitus is a chronic, lifelong metabolic disorder characterized by hyperglycemia and
caused by multiple etiological factors. In China, the prevalence of diabetes is 28.8% among
individuals aged 60-69 years and rises to 31.8% among those aged 70 years and older[1].
Evidence indicates that patients with diabetes are prone to developing neuropathic damage|[2-
3]- The prevalence of diabetic neuropathy is reported to be 52.97% [4].

Diabetic neuropathy, a chronic complication of diabetes, is closely associated with persistent
hyperglycemia, metabolic dysregulation, and multiple cardiovascular factors [5]. Its
pathogenesis involves activation of the polyol pathway, oxidative stress, mitochondrial
dysfunction, accumulation of advanced glycation end-products, alterations in neurotrophic
support, and activation of the protein kinase C (PKC) pathway, among others[6]. Neuropathic
lesions can involve various parts of the nervous system, including demyelinating disorders such
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as facial neuritis, Bell’s palsy, oculomotor nerve palsy, and optic neuropathy, with reported
prevalence ranging from 0.4% to 24.3%][7-10]. The management of such neurological lesions
relies on high-dose corticosteroid pulse therapy[8, 11-14]. However, glucocorticoid use can
reduce glucose utilization and promote gluconeogenesis, leading to further hyperglycemia in
diabetic patients[15], which may in turn trigger anxiety and depression. Adverse psychological
states may further hinder glycemic control, prolong hospitalization, and escalate healthcare
costs in diabetic patients.

However, these assertions are largely inferred from prior studies; direct evidence is lacking to
confirm that diabetic patients with neuropathy develop anxiety or depression during hormone
therapy, or that such adverse psychological states influence hormone therapy outcomes,
glycemic control, hospitalization duration, and medical costs.

Therefore, this study aims to conduct an empirical investigation to elucidate the psychological
status of diabetic patients with neuropathy during hormone therapy and to determine the
impact of adverse psychological states on treatment efficacy, glycemic control, and
hospitalization outcomes. The findings will be pivotal for informing targeted psychological
interventions to improve therapeutic results and clinical prognosis in this patient group.

2. Participants and Methods

2.1. Participants

A convenience sampling method was employed to recruit patients with diabetic neuropathy
who were undergoing treatment at a tertiary grade-A hospital in Shandong Province. Inclusion
criteria: (1) age 218 years; (2) clinically diagnosed with diabetic neuropathy; (3) normal or
corrected-to-normal vision; (4) adequate reading ability; and (5) deemed by a clinician to be
capable of completing the study assessments and provided informed consent. Exclusion criteria:
(1) history of other severe physical illnesses; (2) diagnosed with psychiatric disorders or a
family history of psychiatric disorders; and (3) history of substance abuse.

2.2. Instruments
2.2.1. General Information Questionnaire

Demographic and clinical data were collected, including name, sex, age, religious belief, disease
duration, sleep quality, smoking and alcohol consumption habits; disease-related and
laboratory parameters, including coexisting neurological disorders, neurological symptoms,
glycemic control regimen, other complications, blood pressure, diastolic blood pressure (DBP),
triglycerides (TG), low-density lipoprotein cholesterol (LDL-C), glycated hemoglobin (HbA1lc),
and postprandial 2-hour blood glucose

2.2.2. Short Portable Mental Status Questionnaire (SPMSQ)

The SPMSQ, developed by Pfeiffer et al., was used to assess cognitive function in older adults. It
consists of four domains—orientation, calculation, memory, and recall—comprising a total of
10 items. Each correct answer scores 0 points, and each incorrect answer scores 1 point, with
higher scores indicating poorer cognitive function. Scoring standards proposed by Professor
Guo Jinwu were adopted: <2 points = normal cognition, 3-4 points = mild cognitive impairment,
5-7 points = moderate impairment, and 8-10 points = severe impairment. As the SPMSQ served
as a screening tool for older adults in this study, when a respondent was identified as having
severe cognitive impairment (total score >7), certain subjective questions were omitted.

2.2.3. Hospital Anxiety and Depression Scale (HADS)

The HADS comprises 14 self-report items, divided into two subscales for anxiety and
depression. Items A (1, 3,5,7,9, 11, 13) assess anxiety, and items D (2, 4, 6, 8, 10, 12, 14) assess
depression. Each item is scored from 0 to 3, with subscale scores ranging from 0 to 21. Scores
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of 0-7 indicate normal levels, 8-10 mild anxiety/depression, 11-14 moderate, and 15-21
severe. In this study, a score =8 on either subscale was considered indicative of anxiety or
depression.

2.3. Survey Procedure

Investigators provided standardized instructions before the survey, ensuring informed consent
and explaining the study objectives, procedures, and confidentiality principles. The
questionnaires were administered and collected on site. A total of 104 questionnaires were
distributed, and 102 valid responses were obtained, yielding a valid response rate of 98.00%.

2.4. Statistical Analysis

(1) Psychological changes during corticosteroid therapy

Eligible patients were screened using the SPMSQ, excluding those with severe cognitive
impairment. The Hospital Anxiety and Depression Scale (HADS), developed by Zigmond et al.
and revised by Ye Weifei et al., was administered at three time points—upon admission, after
corticosteroid initiation, and before discharge—to assess the relationship between
psychological changes, corticosteroid use, and glycemic fluctuations.

(2) Impact of negative psychological states on glycemic control, therapeutic outcomes, and
hospitalization results

At each of the three time points (before corticosteroid initiation, after initiation, and before
discharge), psychological status, blood glucose levels, and corticosteroid treatment efficacy
were measured. Hospitalization duration, medical expenses, and discharge outcomes were
obtained from medical records. Paired t-tests were used to compare psychological states before
and after corticosteroid therapy. Linear or logistic regression analyses were conducted, with
hospitalization duration, medical expenses, blood glucose variability, and treatment efficacy as
dependent variables, controlling for baseline psychological status, to evaluate the predictive
value of psychological status three days after corticosteroid initiation. This analysis aimed to
determine the effects of negative psychological states on glycemic control, neuropathy
treatment efficacy, and hospitalization outcomes in patients with diabetic neuropathy
undergoing corticosteroid therapy.

3. Results

3.1. General Characteristics of the Study Participants
A total of 102 eligible patients were enrolled in this study, comprising 55% males and 45%
females.
The majority of participants were married, had no religious affiliation, were engaged in farming,
and had been diagnosed within the past 0-10 years.

Table 1. General Characteristics of the Study Participants

[tem (Number of cases) Percentage / Mean (SD)

Marital Status

Married 86.00%
Other (Unmarried, Widowed, Divorced) 14%
Education Level
0-6 years 32.30%
7-10 years 35.5%
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10-15 years 32.2%
Occupation
Worker 21.3%
Farmer 54.00%
Self-employed 12.00%
Unemployed 7.4%
Other 5.3%
Duration of Diagnosis
0-10 years 80%
11-20 years 15%
21-30 years 5%
Religious Belief
None 98%
Yes 2%

3.2. Psychological Changes in Patients with Diabetic Neuropathy During
Glucocorticoid Therapy

Analysis revealed that the mean anxiety score upon admission was 0.78 + 0.58, and the mean
depression score was 0.94 = 0.59. Following glucocorticoid therapy, the mean anxiety and
depression scores increased to 1.43 * 0.56 and 1.18 * 0.65, respectively. Prior to discharge,
anxiety and depression scores were 0.79 £ 0.51 and 1.02 * 0.56, respectively (Table 2).
Table 2. Anxiety and Depression Scores of Patients at Admission, Post-Glucocorticoid
Treatment, and Discharge

Variable Mean SD
Anxiety at admission 0.78 0.58
Depression at admission 0.94 0.59
Anxiety after glucocorticoid treatment 1.43 0.56
Depression after glucocorticoid treatment 1.18 0.65
Anxiety at discharge 0.79 0.51
Depression at discharge 1.02 0.56

A paired t-test comparing pre- and post-treatment anxiety scores in patients with diabetic
neuropathy yielded statistically significant results (p < 0.01), indicating that glucocorticoid
therapy significantly influences anxiety levels in this population. Similarly, a paired t-test of
pre- and post-treatment depression scores demonstrated statistical significance (p < 0.01),
suggesting that glucocorticoid therapy has a significant impact on depression levels in these
patients (Table 3).

Table 3. Changes in Anxiety and Depression Scores Before and After Glucocorticoid

Administration
Pa1rw1§e Mean + SD 95% CI t p
Comparison
Anxiety before
vs. after -0.26 £ 0.49 (-0.36,-0.16) -5.33 <0.01
glucocorticoid
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Depression
before vs. after -0.24 £ 0.43 (-0.33,-0.16) -5.58 <0.01
glucocorticoid

3.3. Impact of Adverse Psychological States on Glycemic Control, Therapeutic
Outcomes, and Hospitalization in Patients with Diabetic Neuropathy

Hospital stay duration, medical costs, and clinical outcomes were extracted from medical
records. Using length of hospitalization, healthcare expenditure, glycemic variability, and
therapeutic efficacy as dependent variables, linear regression analyses were conducted to
assess the predictive validity of psychological status measured three days after glucocorticoid
initiation. The results indicated that post-treatment anxiety and depression were independent
risk factors for poorer therapeutic outcomes (p = 0.09; p = 0.01), and that post-treatment
depression was an independent predictor of increased medical expenses (p = 0.01) (Table 4).
Table 4. Effects of Adverse Psychological States on Glucocorticoid Treatment Outcomes and

Hospitalization
Post-Treatment
Psychological State Outcome B t p
Anxiety Treatment efficacy -0.23 -1.67 0.09
Depression Treatment efficacy -0.244 -2.431 0.01
Depression Medical costs 7056.3 3.010 0.01

4. Discussion

4.1. Psychological changes in patients with diabetic neuropathy during
glucocorticoid therapy

Whether glucocorticoid therapy induces psychological fluctuations in patients with diabetes
remains insufficiently substantiated by empirical evidence. However, existing studies indicate
that glucocorticoid therapy in diabetic patients can provoke more pronounced glycemic
fluctuations. The underlying mechanism may involve glucocorticoids exacerbating insulin
resistance, impairing pancreatic 3-cell function, restricting glucose utilization, and promoting
gluconeogenesis[16]. Studies have demonstrated[17] that administration of moderate-to-high
doses of glucocorticoids leads to significant hyperglycemia in diabetic patients. Research by
Burt et al.[18] and Yan Yuxin et al.[19] in patients with chronic obstructive pulmonary disease
revealed that those with coexisting diabetes had daily mean blood glucose concentrations 32%
and 38% higher, respectively, than their non-diabetic counterparts following glucocorticoid
therapy. In a study of nine patients with multiple myeloma, Véber et al.[20] found that those
with coexisting diabetes experienced an almost twofold increase in mean blood glucose after
glucocorticoid treatment. Postprandial glucose after lunch and dinner increased by 63% and
70%, respectively, compared with patients not receiving glucocorticoids[17]. In diabetic
patients receiving methylprednisolone, postprandial blood glucose levels follow the order of
dinner > lunch > breakfast, with the glycemic peak delayed to 1.5 hours after dinner, exhibiting
a stepwise elevation pattern [19]. Glycemic variability is closely associated with anxiety and
depressive symptoms in individuals with diabetes. Epidemiological data indicate that the
prevalence of anxiety and depression among adults with type 2 diabetes mellitus (T2DM) in
China is 61.74% and 34.78%, respectively [21]. Higher blood glucose levels are correlated with
greater severity of depressive and anxiety symptoms in diabetic patients [22-24].
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In summary, current evidence suggests that corticosteroid therapy can induce greater glycemic
variability in patients with diabetes, and such fluctuations have been shown to be associated
with the development of adverse emotional states. However, whether these glucose
fluctuations during corticosteroid therapy contribute to psychological distress in diabetic
patients remains unexplored.

The present analysis demonstrated that, in patients with diabetes and neuropathy, paired t-
tests revealed a statistically significant change in anxiety scores before and after corticosteroid
therapy (p < 0.01), indicating that steroid treatment significantly affects anxiety levels.
Similarly, depression scores before and after corticosteroid therapy showed a statistically
significant difference (p < 0.01), suggesting that such treatment also influences depressive
symptoms in this population. This effect may be attributable to steroid-induced hyperglycemia,
which impairs glycemic control and exacerbates negative emotions such as depression.

4.2. Impact of Adverse Psychological States on Glycemic Control, Hormone
Therapy Outcomes, and Hospitalization in Patients with Diabetes

Effect of Adverse Psychological States on Hormone Therapy Outcomes in Patients with Diabetes
and Neurological Complications

Evidence indicates that adverse psychological states, such as anxiety and depression, can
impair the therapeutic efficacy of hormone treatment in patients with neurological
complications. These conditions may precipitate or exacerbate neurological disorders, thereby
increasing the complexity of diagnosis and treatment [27]. The underlying mechanisms,
however, remain to be fully elucidated.

In the present study, data on length of hospitalization, medical costs, and clinical outcomes were
extracted from medical records. Using length of stay, healthcare expenditure, glycemic
variability, and therapeutic efficacy as dependent variables, linear regression analyses were
performed to assess the predictive value of patients’ psychological status three days after
initiation of hormone therapy. The results demonstrated that post-treatment anxiety and
depressive symptoms were independent risk factors for suboptimal treatment outcomes (p =
0.09; p = 0.01, respectively). By contrast, the impact of these psychological factors on glycemic
variability was relatively modest.

Effect of Adverse Psychological States on Hospitalization Duration and Healthcare Costs in
Patients with Diabetes and Neurological Complications

To date, no study has specifically examined the influence of adverse psychological states on
hospitalization duration and healthcare costs in patients with diabetes complicated by
neurological disorders. Nevertheless, prior research has consistently shown that depressive
symptoms are associated with prolonged hospitalization across various disease populations
[28]. Patients with coexisting diabetes and depression experience a significantly higher number
of hospital admissions and longer lengths of stay compared with those without depression.
Fleur E. P. van Dooren et al. reported that depression increases the risk of mortality in patients
with diabetes by 46% [29]. Similarly, Sajini Kuruppu et al. found that patients with
cardiovascular disease and depression have extended hospital stays, higher 30-day
readmission rates, and increased in-hospital mortality [30]. In another study, Angelo de la Rosa
et al. demonstrated that depression in heart transplant recipients is linked to a higher incidence
of acute rejection, longer stays in both intensive care units and general wards, and a
significantly elevated five-year mortality rate [31].

Summary, collectively, these findings suggest that adverse psychological states can negatively
affect glycemic control in patients with diabetes and may also influence hospitalization
duration and healthcare expenditures. However, existing evidence is largely derived from
studies of patients with diabetes alone or with other comorbidities, and no prior research has
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investigated whether these effects extend to patients with both diabetes and neurological
complications. Similarly, there is a paucity of evidence on the influence of adverse psychological
states on hormone therapy outcomes in this patient population.

In the present study, post-treatment depressive symptoms emerged as an independent risk
factor for increased medical costs (p = 0.01), whereas anxiety and depression had relatively
limited effects on hospitalization duration.

5. Conclusion

In summary, among patients with diabetes mellitus complicated by neuropathy, the mean
anxiety score upon admission was 0.78 + 0.58, and the mean depression score was 0.94 * 0.59.
Following corticosteroid therapy, the mean anxiety score increased to 1.43 + 0.56, and the mean
depression score rose to 1.18 *+ 0.65. Prior to discharge, the mean anxiety score decreased to
0.79 + 0.51, while the mean depression score was 1.02 + 0.56. Corticosteroid therapy in this
patient population was associated with the onset or exacerbation of adverse psychological
states such as anxiety and depression. Post-treatment anxiety and depressive symptoms were
identified as independent risk factors for poorer therapeutic outcomes (p = 0.09; p = 0.01,
respectively), whereas their impact on glycemic variability was minimal. Moreover, post-
treatment depression emerged as an independent risk factor for increased medical costs (p =
0.01), while both anxiety and depression had a negligible effect on length of hospital stay.
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