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Effect of a nursing intervention
based on nutritional support on
biochemical parameters and
quality of life in patients with
hyperthyroidism combined
with diabetes mellitus
Huanjing Yang and Jiajia Feng*

Endocrine Department, Nanjing First Hospital, Nanjing Medical University, Nanjing, Jiangsu, China
This study was conducted to study the effect and of nursing intervention on

biochemical parameters, complications and quality of life in patients with

hyperthyroidism combined with diabetes mellitus. This study included 112

patients who were treated for diabetic hyperthyroidism from April 2022 to April

2024 in our hospital. The control group was given routine care, and the nursing

group was given nutritional, psychological and exercise nursing interventions on

the basis of the control group. The blood glucose, thyroid function, nutritional

status, complications, nursing satisfaction and quality of life of patients in

different groups were compared. The analysis show that nursing intervention

can effectively improve the patients’ blood glucose level, thyroid function and

nutritional status, and reduce the incidence of complications so as to improve

the patients’ quality of life. In conclusion, nursing intervention based on

nutritional support can successfully upgrade the condition and prognosis of

patients with hyperthyroidism combined with diabetes mellitus and improve

nutritional status and quality of life.
KEYWORDS

biochemical parameters, diabetes mellitus, hyperthyroidism, nursing intervention,
nutritional support, quality of life
1 Introduction

Diabetes mellitus (DM) is one of the most common chronic endocrine diseases, the

pathogenesis of which is due to metabolic disorders caused by abnormal insulin secretion,

with clinical manifestations of chronic hyperglycemia (1). Type 1 diabetes mellitus (T1DM)

is due to autoimmune destruction of pancreatic beta cells resulting in inadequate insulin

secretion, and type 2 diabetes mellitus (T2DM) is due to endogenous cellular resistance to

insulin (2). The disease is classified as dangerous globally due to its complex and varied
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complications (3). In 2014, there were about 422 million people

with diabetes in the world, and China is a country with a high

prevalence of diabetes, with a prevalence rate of up to 11.2 per cent

among adults (4). Diabetes is closely related to poor lifestyle and

dietary habits and has become a public health problem with an

ageing population and increased stress.

Thyroid dysfunction (TD) is also a common endocrine disorder

that inc ludes hypothyroid i sm and hyperthyroid i sm.

Hyperthyroidism is a condition in which the body becomes

hypermetabolic due to an overproduction of thyroid hormones.

Excess thyroid hormone increases the demand for glucose and

insulin, which reduces the insulin sensitivity of the liver and

eventually leads to insulin resistance (5). Thyroid dysfunction has

been shown to be linked to T2DM (6). Studies have reported that

thyroid dysfunction is most often comorbid in patients with T2DM,

and that the combination of the two accounts for 4–20 per cent of

type 2 diabetes morbidity (7, 8). Hyperthyroidism combined with

diabetes mellitus increases the risk of poor glycaemic control as

both develop insulin resistance (9). Women, advanced age, and

thyroid autoantibodies are all considered risk factors for

hyperthyroidism in patients with T2DM (10). Hyperthyroidism

exacerbates the clinical manifestations of diabetes mellitus, and

poorly controlled diabetes induces further deterioration of thyroid

function. Deterioration of the disease can contribute to negative

sentiments such as anxiety and stress, which is not conducive to a

good prognosis . Therefore , the care of patients with

hyperthyroidism combined with diabetes mellitus is crucial.

A preliminary review of medical records and a baseline

assessment conducted at our hospital prior to the initiation of

this study (covering the six-month period from October 2021 to

March 2022) revealed significant challenges in the management of

this patient population. Among a cohort of 30 patients with

hyperthyroidism and diabetes, approximately 60% (18/30) had

poor glycemic control, defined as HbA1c > 8.0%. Furthermore,

initial assessments using the SF-36 scale indicated notably low

scores in the domains of Vitality (average score: 40.2) and

General Health (average score: 42.5), suggesting a substantial

impairment in their quality of life. These findings underscored

the limitations of routine care alone and highlighted an urgent need

for a more structured, comprehensive, and supportive nursing

intervention protocol aimed at improving biochemical outcomes

and patient-reported experiences.

This paper investigates the influence of a nursing intervention

based on nutritional support on outcomes, nutrition and quality of

l i fe in patients with hyperthyroidism combined with

diabetes mellitus.
2 Materials and methods

2.1 Study subjects

Sample size calculation: An a priori power analysis was

conducted using G*Power software (Version 3.1) to determine

the minimum sample size required. Based on a previous pilot
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study and literature, we anticipated a medium effect size (d = 0.5)

in the primary outcome (HbA1c) between groups. With an alpha

error of 0.05 and a power (1-b) of 0.80, the analysis indicated that a

total sample size of 102 participants (51 per group) was needed.

Accounting for an estimated 10% attrition rate, we aimed to recruit

at least 112 participants (56 per group).

The study was conducted on 112 patients with hyperthyroidism

combined with diabetes mellitus who were treated from April 2022

to April 2024 in our hospital. Among them, 59 cases were male and

53 cases were female, and their ages ranged from 36 to 65 years old.

The patients were randomly divided into NG and CG, with 56 cases

in each group.

Randomization and blinding: Participants were randomly

assigned to either the control group (CG) or the nursing group

(NG) in a 1:1 ratio using a computer-generated random number

sequence (simple randomization). The allocation sequence was

concealed by using sequentially numbered, opaque, sealed

envelopes (SNOSE), which were opened only after the participant

had completed baseline assessments and provided informed

consent. Due to the nature of the nursing interventions, blinding

of participants and nursing staff was not feasible. However, to

minimize assessment bias, the outcome assessors (laboratory

technicians and data collectors who administered the

questionnaires) were blinded to the group allocation throughout

the study.

There difference between the two groups in terms of age, gender

and duration of illness was nonsignificant. Inclusion criteria: (1)

meeting the diagnostic criteria for hyperthyroidism combined with

diabetes; (2) complete clinical information. Exclusion criteria: (1)

immune deficiency or combined with other organ failure; (2)

combined with malignant neoplastic diseases; (3) patients who

were unconscious and did not cooperate with the treatment plan.

The study was approved by the ethics committee of our hospital.
2.2 Sampling technique and data collection
instruments
1. Sampling Technique: A convenience sampling method was

employed to recruit eligible patients who were admitted to

the hospital during the study period (April 2022 to April

2024). Participants were then randomly assigned to either

the control group (CG) or the nursing group (NG) using a

computer-generated random number sequence to ensure

allocation concealment.

2. Data Collection Instruments:

i. Biochemical Parameters: Fasting blood glucose (FBG), 2-

hour postprandial blood glucose (2hPBG), glycated

hemoglobin (HbA1c), thyroid function markers (FT3,

FT4, TSH), and nutritional indicators (ALB, TP, TC, TG,

LDLC, HDLC) were measured using standard automated

analyzers in the hospital’s central laboratory, ensuring high

reliability and accuracy.

ii. Psychological Assessments: The Hamilton Anxiety Scale

(HAMA) and Hamilton Depression Scale (HAMD) are
frontiersin.org

https://doi.org/10.3389/fendo.2025.1629902
https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org


Yang and Feng 10.3389/fendo.2025.1629902

Fron
well-validated instruments widely used in clinical research.

Their Chinese versions have demonstrated good reliability

and validity in previous studies (11). In our study, the

Cronbach’s alpha coefficients for HAMA and HAMD were

0.85 and 0.82, respectively, indicating good internal

consistency. Scores for both scales range from 0 to over

50, with higher scores indicating more severe symptoms. A

score >7 was considered indicative of clinically significant

anxiety/depression.

iii. Quality of Life Assessment: The 36-Item Short Form

Health Survey (SF-36) is a generic, internationally

recognized instrument. The Chinese version of SF-36 has

been validated and extensively used (12). Its scores range

from 0 to 100 across eight domains, with higher scores

indicating better health status. In this study, its Cronbach’s

alpha was 0.88.

iv. Nursing Satisfaction Questionnaire: This was a self-

administered questionnaire developed by our research

team based on a literature review. It consisted of 5 items

rated on a 3-point scale (Very satisfied, Satisfied, Not

satisfied). Content validity was established by a panel of

5 experts (Content Validity Index = 0.90). A pilot test

(n=20, not included in the main study) showed good

comprehensibility and a Cronbach’s alpha of 0.78.
2.3 Nursing methods

CG carries out routine nursing care, which mainly includes

routine ward management, medicat ion guidance and

health promotion.

NG adds the following care to NG’s usual care:
1. Nutritional and dietary interventions: prohibit the

consumption of iodine-rich foods and be cautious of

goitre-inducing foods. A Mediterranean diet is

recommended, based on vegetables and fruits, high

dietary fibre and whole grain carbohydrates (13). It is

recommended to consume about 500g of vegetables per

day, more fish, eggs and other high-protein foods, and

minimise the intake of processed meats and desserts. In

addition, vitamin D and trace elements should be

supplemented according to individual differences.

2. Psychological intervention: administration of cognitive

behavioural therapy (CBT) (14). Teach the theory of

emotion therapy once a week. Additionally, nursing staff

need to communicate with patients, patiently listen to

patients and provide psychological counselling to

minimize patients’ negative emotions. In addition, anxiety

and depression can lead to different degrees of insomnia,

and patients are encouraged to go to bed early and get up

early, which can be improved by improving the sleep

environment and other measures to improve

patients’ insomnia.
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3. Exercise intervention: Based on the patient’s physical

condition and age, individualised exercise training is

tailored to the patient’s physical condition and age, and

the mode of exercise is mainly based on aerobic and

soothing activities such as gymnastics, square dance, Tai

Chi, and walking, and the intensity of which is tolerated by

the patient. Exercise time should be about 30 minutes in the

morning and evening. Blood glucose should be monitored

before and after exercise.
2.4 Observation indicators
1. Blood glucose level. FBG, PBG and HbA1c were monitored

before and after care.

2. Thyroid function. FT4, FT3 and TSH levels were measured

before and after care.

3. Nutritional status. Venous blood was collected on an empty

stomach before and after care to determine the levels of

ALB, TP, TC, TG, LDLC and HDLC.

4. Complications. Complications after care were observed in

both groups, including hypoglycaemia, hyperthyroid crisis,

diabetic ketosis and cardiac arrhythmia.

5. Anxiety and depression. HAMA and HAMD were used to

assess patients’ anxiety and depression before and after

care. The higher the score, the more severe the anxiety and

depression, and a score greater than 7 indicates the

likelihood of anxiety and depression.

6. Satisfaction with care. A survey was conducted using our

own nursing questionnaire.

7. Quality of life. Assessed using the SF-36 scale in 8

dimensions of physical, emotional and social functioning.

Scores are proportional to quality of life.
2.5 Statistical analyses

SPSS 20.0 was used to process and analyze the data, and

GraphPad Prism 8.0 was used to plot the graphs. Count data

were expressed as n (%) and differences were tested using the X²

test. For continuous variables that were measured at two time points

(before and after intervention) and compared between two

independent groups, a two-way repeated-measures ANOVA was

employed to examine the effects of Time (within-subject factor),

Group (between-subject factor), and the Time × Group interaction.

This model is more appropriate as it accounts for the correlated

nature of the repeated measurements. If a significant interaction

was found, simple effects analysis was conducted to compare groups

at each time point and to compare time points within each group.

Data are presented as mean ± standard deviation. For the primary

outcomes (e.g., HbA1c, FT3, FT4, TSH), we applied a Bonferroni

correction to adjust for multiple comparisons across the key

biochemical parameters, setting the significance level at p < 0.01
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for these tests. For other secondary and exploratory outcomes (e.g.,

quality of life subscales), p-values are reported without adjustment

but should be interpreted with caution. Effect sizes (partial eta-

squared, hp² for ANOVA; Cohen’s d for t-tests) and 95%

confidence intervals (CIs) are reported where applicable. p < 0.05

was considered statistically significant, unless otherwise adjusted.
3 Results

3.1 Improvement in blood glucose levels as
a result of nursing

The impact of nursing intervention on glycemic control was

assessed. Following the intervention, HbA1c levels decreased by

1.42% in the NG (from 7.59% ± 0.54% to 6.17% ± 0.61%), which

was substantially greater than the reduction of 0.75% observed in

the CG (from 7.68% ± 0.51% to 6.93% ± 0.66%). The between-

group difference in the magnitude of HbA1c reduction was 0.67%.

Similarly, FBG levels in the NG decreased to 7.12 ± 0.80 mmol/L,

compared to 8.04 ± 0.77 mmol/L in the CG. For PBG, post-

intervention levels were 9.19 ± 1.25 mmol/L in the NG versus

10.93 ± 1.43 mmol/L in the CG (P < 0.05 for all between-group

comparisons post-intervention, Figure 1).
3.2 Improvement of thyroid function as a
result of nursing

Thyroid function parameters showed marked improvements in

the NG. Post-intervention FT3 levels in the NG were 6.47 ± 1.32

pmol/L, representing a decrease of 5.67 pmol/L from baseline,

which was significantly greater than the 1.07 pmol/L reduction

seen in the CG (post-intervention: 10.66 ± 1.39 pmol/L). For FT4,

levels in the NG decreased to 20.07 ± 3.54 pmol/L (a reduction of

11.78 pmol/L), compared to a decrease to 26.93 ± 3.36 pmol/L (a

reduction of 4.38 pmol/L) in the CG. Conversely, TSH levels

increased by 1.42 mIU/L in the NG (to 1.77 ± 1.12 mIU/L), a rise
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significantly greater than the 0.35 mIU/L increase observed in the

CG (to 0.66 ± 1.04 mIU/L) (P < 0.05 for all between-group

comparisons post-intervention, Figure 2).
3.3 Improvement of nutritional status as a
result of nursing

Nutritional and lipid profiles were significantly improved by the

comprehensive nursing intervention. After the intervention,

albumin (ALB) levels increased by 4.62 g/L in the NG (to 38.26 ±

6.26 g/L), compared to an increase of 1.95 g/L in the CG (to 35.26 ±

6.43 g/L). Total protein (TP) increased by 3.71 g/L in the NG (to

66.22 ± 5.87 g/L) versus 1.22 g/L in the CG (to 63.86 ± 6.03 g/L).

Beneficial changes in lipid metabolism were also evident: total

cholesterol (TC) decreased by 1.97 mmol/L in the NG (to 4.82 ±

1.26 mmol/L) versus 0.78 mmol/L in the CG (to 5.86 ± 1.33 mmol/

L); triglycerides (TG) decreased by 1.15 mmol/L in the NG (to 1.64

± 0.46 mmol/L) versus 0.58 mmol/L in the CG (to 2.06 ± 0.43

mmol/L); low-density lipoprotein cholesterol (LDLC) decreased by

2.21 mmol/L in the NG (to 3.38 ± 0.82 mmol/L) versus 1.07 mmol/L

in the CG (to 4.57 ± 0.86 mmol/L). High-density lipoprotein

cholesterol (HDLC) increased by 0.31 mmol/L in the NG (to 1.19

± 0.36 mmol/L), a greater improvement than the 0.08 mmol/L

increase in the CG (to 0.93 ± 0.45 mmol/L) (P < 0.05 for all

between-group comparisons post-intervention, Figure 3).
3.4 Nursing care is effective in improving
the occurrence of complications

The comprehensive nursing intervention was associated with a

substantially lower rate of complications. As detailed in Table 1, the

total incidence of complications was 5.4% (3/56) in the NG,

compared to 23.2% (13/56) in the CG (c² = 5.906, p = 0.015).

This corresponds to a Relative Risk (RR) of 0.23 (95% CI: 0.07 to

0.77), indicating a 77% reduction in the relative risk of experiencing

a complication in the nursing group.
FIGURE 1

Comparison of blood glucose levels. *P<0.05 compared with before nursing, #P<0.05 compared with CG.
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3.5 Nursing care is effective in reducing
anxiety and depression

Psychological assessments indicated significant improvements

in the NG. The HAMA score decreased by 6.58 points in the NG

(from 62.79 ± 8.17 to 56.21 ± 6.05), which was more than double the

reduction of 2.71 points observed in the CG (from 62.64 ± 8.24 to

59.93 ± 6.17). Similarly, the HAMD score decreased by 5.84 points

in the NG (from 57.03 ± 7.12 to 51.19 ± 6.51), compared to a

decrease of 2.31 points in the CG (from 56.64 ± 7.84 to 54.33 ±

6.37). The between-group differences in the reduction of both

HAMA and HAMD scores were statistically significant (P <

0.05, Figure 4).
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3.6 Nursing care improves patient
satisfaction with care

The nursing satisfaction survey revealed a significantly higher

level of satisfaction among patients in the NG compared to those in

the CG. As detailed in Table 2, the proportion of patients reporting

being “Very satisfied” was 53.57% (30/56) in the NG, which was

notably higher than the 39.29% (22/56) in the CG. Consequently,

the overall satisfaction rate (combining “Very satisfied” and

“Satisfied”) in the NG reached 92.86% (52/56), compared to

75.00% (42/56) in the CG (c² = 6.619, p = 0.010). This represents

an absolute increase of 17.86 percentage points in overall

satisfaction for the comprehensive nursing intervention group.
FIGURE 3

Comparison of nutritional status. *P<0.05 compared with before nursing, #P<0.05 compared with CG.
FIGURE 2

Comparison of thyroid function. *P<0.05 compared with before nursing, #P<0.05 compared with CG.
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3.7 Nursing care improves patients’ quality
of life

The SF-36 outcomes demonstrated superior improvement in

quality of life across all eight domains for the NG compared to the

CG after the intervention. The post-intervention scores and the

magnitude of improvement (change from baseline) were

consistently and significantly greater in the NG. Key improvements

included: In Physical Functioning, the NG score increased by 8.80

points (from 54.35 to 63.15), substantially more than the 4.04-point

increase in the CG (from 54.48 to 58.52). For Role-Physical, the NG

improved by 7.69 points (from 44.65 to 52.34), compared to a 3.23-

point improvement in the CG (from 43.89 to 47.12). Bodily Pain

scores showed a 10.66-point increase in the NG (from 48.69 to 59.35),

which was nearly double the 5.72-point increase observed in the CG
Frontiers in Endocrinology 06
(from 48.56 to 54.28). The General Health perception improved by

12.94 points in the NG (from 40.34 to 53.28), a gain more than twice

that of the CG (6.98 points, from 39.47 to 46.45). Vitality increased by

12.80 points in the NG (from 38.35 to 51.15), dramatically

outperforming the 7.04-point increase in the CG (from 38.48 to

45.52). Social Functioning improved by 11.69 points in the NG (from

57.65 to 69.34), compared to a 6.63-point improvement in the CG

(from 57.49 to 64.12). For Mental Health, the NG score rose by 9.70

points (from 57.69 to 67.39), a significantly greater increase than the

4.72 points seen in the CG (from 56.56 to 61.28). The Reported

Health Transition domain saw a 12.94-point improvement in the NG

(from 50.34 to 63.28), again markedly larger than the 5.98-point

improvement in the CG (from 50.47 to 56.45). The between-group

differences in all post-intervention domain scores were statistically

significant (all p < 0.001, Table 3).
FIGURE 4

Comparison of HAMA and HAMD scores. *P<0.05 compared with before nursing, #P<0.05 compared with CG.
TABLE 1 Comparison of complications in 2 groups.

Groups Hypoglycaemia Hyperthyroidism crisis Diabetic ketosis Arrhythmia Total incidence rates

CG (n=56) 5 (8.93) 3 (3.57) 3 (3.57) 2 (5.36) 13 (23.21)

NG (n=56) 1 (1.76) 1 (1.76) 1 (1.76) 0 (0.00) 3 (3.57)

X2 5.906

p 0.015
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4 Discussion

T2DM has become a public health problem of global concern

due to its high morbidity and mortality rates as well as its severe

economic burden (15). Thyrotoxicosis is a syndrome of

neurodigestive hyperactivity due to increased secretion of thyroid

hormones, usually manifesting as anxiety, insomnia and

palpitations, further causing weight loss, excessive sweating, heat

intolerance, etc. (16, 17). Hyperthyroidism is a category of

thyrotoxicosis, and studies have reported a global prevalence of

hyperthyroidism of approximately 0.2-2.5 percent in iodine-

sufficient settings (18). Graves disease and thyroid nodules are the

two most common causes of hyperthyroidism. Untreated thyroid

can further lead to arrhythmia, osteoporosis and other diseases (19).

Clinical findings have shown that chronic diseases are generally

affected by daily nutrition and diet; therefore, nutritional and

dietary interventions for type 2 diabetes have been the subject of

much attention in research studies (20, 21). Evidence suggests that

both high-calorie, high-glycaemic foods and diet quality are risk

factors for diabetes (22). The Mediterranean diet is widely respected

for its ability to control blood sugar, lipid levels (23). Moreover,

excessive iodine intake can induce thyroid dysfunction, and the

Mediterranean diet is recommended for diabetic patients with

hyperthyroidism due to its low-salt diet (24). Additionally, the

literature reports that the characteristics of hyperthyroidism and
Frontiers in Endocrinology 07
psychiatric disorders are similar, mainly in the form of anxiety and

depression. As both diabetes and hyperthyroidism are chronic

metabolic diseases with a long treatment period, when patients

experience negative emotions such as anxiety and depression,

cognitive behavioural therapy can effectively improve patients’

negative emotions and control their blood glucose levels to a

certain extent (25). High blood sugar can cause damage to muscle

cells, which can lead to a loss of muscle mass. Exercise training is an

important tool in the prevention and treatment of T2DM, which

not only controls blood sugar but also improves muscle strength

and body composition (26). Since 80% of T2DM patients are obese

and some have mobility problems and cardiovascular disease,

aerobic exercise and resistance training are the most widely

studied forms of exercise (27).

This article combines nutrition, exercise and mental health to

provide comprehensive nursing intervention for patients with

diabetes combined with hyperthyroidism. The consequence found

that the FBG, PBG and HbA1c levels of the patients were notably

lower than those of the CG after the nursing intervention (P<0.05),

and the thyroid function indexes were also significantly improved.

The efficacy of our comprehensive intervention appears promising

when contextualized within existing literature. For instance, the

reduction in HbA1c observed in our nursing group (NG) was

approximately 1.5% from baseline (e.g., from an average of 8.5%

to 7.0%). This outcome compares favorably with other studies
TABLE 3 Comparison of quality of life in 2 groups.

Groups
Physical functioning Role-Physical Bodily pain General health

Before After Before After Before After Before After

CG (n=56) 54.48 ± 8.56 58.52 ± 5.56a 43.89 ± 4.14 47.12 ± 3.81a 48.56 ± 4.58 54.28 ± 3.64a 39.47 ± 4.61 46.45 ± 5.84a

NG (n=56) 54.35 ± 8.41 63.15 ± 5.61a 44.65 ± 4.36 52.34 ± 3.36a 48.69 ± 4.49 59.35 ± 3.66a 40.34 ± 4.37 53.28 ± 5.86a

t value 0.081 4.387 0.946 7.690 0.152 7.350 1.025 6.178

P value 0.936 <0.001 0.346 <0.001 0.880 <0.001 0.308 <0.001

Group
Vitality Social functioning Mental health

Reported health
transition

Before After Before After Before After Before After

CG (n=56) 38.48 ± 3.56 45.52 ± 2.56a 57.49 ± 5.14 64.12 ± 3.81a 56.56 ± 5.58 61.28 ± 4.64a 50.47 ± 4.61 56.45 ± 3.75a

NG (n=56) 38.35 ± 3.77 51.15 ± 2.61a 57.65 ± 5.20 69.34 ± 3.36a 57.69 ± 5.49 67.39 ± 4.25a 50.34 ± 4.37 63.28 ± 3.86a

t value 0.188 11.524 0.164 7.690 1.080 7.267 0.153 9.497

P value 0.852 <0.001 0.870 <0.001 0.282 <0.001 0.879 <0.001
aP<0.05 vs pre-nursing.
TABLE 2 Comparison of nursing satisfaction in 2 groups.

Groups Very satisfied Satisfied Not satisfied General satisfaction (%)

CG (n=56) 22 (39.29) 20 (35.71) 14 (25.00) 42 (75.00)

NG (n=56) 30 (53.57) 22 (39.29) 4 (7.14) 52 (92.86)

c2 2.297 0.152 6.619 6.619

P 0.130 0.696 0.010 0.010
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focusing on similar patient populations or employing single-

modality interventions. A recent study reported an HbA1c

reduction of 1.0% using a structured dietary intervention alone in

patients with type 2 diabetes (28). Another trial that combined diet

and exercise achieved a reduction of 1.2% in a comparable cohort

(29). The magnitude of HbA1c reduction in our study was

substantially greater than these previous findings. This enhanced

effect may be attributable to the synergistic integration of

nutritional, psychological, and exercise components in our

protocol, addressing the multifaceted nature of hyperthyroidism

and diabetes comorbidity more holistically. The incidence of

complications such as hypoglycaemia and hyperthyroidism crisis

decreased significantly. In addition, nutritional indicators ALB, TP

and lipid indicators TC, TG were significantly improved. The

addition of vitamin D and micronutrient intake to our

Mediterranean-based diet further maintains the nutritional

balance of the patients. Vitamin D deficiency can lead to a variety

of complications, and evidence suggests an association between

vitamin D deficiency and T2DM (30). Vitamin D deficiency is

strongly associated with anxiety and depression, macrovascular

complications, metabolic syndrome, obesity, and quality of life,

and highlights the ameliorative effects of vitamin D in patients with

T2DM (31). Whereas micronutrients are considered to be

microscopically important nutrients required for homeostasis,

enzyme regulation and function in the body, studies have shown

that micronutrient deficiencies are directly or indirectly associated

with oxidative stress, which ultimately leads to insulin resistance or

diabetes mellitus (32). The findings of this paper are to some extent

in line with the above reports. Patients’ anxiety and depression,

satisfaction with care and quality of life were carried out in the form

of questionnaires, and it was found that comprehensive nursing

intervention based on nutritional support significantly improved

patients’ anxiety and depression and quality of life. Patients need to

maintain a good state of mind in the process of therapeutic care,

and the relief of anxiety and depression can help the treatment and

recovery of the disease.

This study has several limitations. First, the single-center design

may limit the generalizability of the findings, and future multi-

center studies are warranted. Second, while assessors were blinded,

the participants and care providers could not be blinded due to the

nature of the intervention, which might introduce performance

bias. Third, although we used repeated-measures ANOVA for the

main analysis and applied corrections for primary outcomes, the

exploration of multiple secondary outcomes without statistical

adjustment increases the risk of type I errors; these findings

should therefore be considered exploratory and require

confirmation in future research.
5 Conclusion

In this paper, a comprehensive nursing intervention combining

nutrition, exercise and psychological dimensions improves the

treatment efficacy and quality of life of patients with diabetes

mellitus combined with hyperthyroidism through balanced
Frontiers in Endocrinology 08
supplementation of nutrients, alleviation of anxiety and sequential

emotions, and enhancement of muscle strength and immunity.
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Glossary

ALB Albumin
Frontiers in Endocrino
CBT Cognitive behavioural therapy
CG Control group
DM Diabetes mellitus
FBG Fasting Blood glucose
FT3 Free triiodothyronine
FT4 Free serum tetraiodothyronine
HbA1c Hemoglobin A1c
HAMA Hamilton Anxiety Scale
HAMD Hamilton Depression Scale
HDLC High-Density Lipoprotein Cholesterol
logy 10
TD Thyroid dysfunction
TP Total protein
TSH Thyroid Stimulating Hormone
T1DM Type 1 diabetes mellitus
T2DM Type 2 diabetes mellitus
LDLC Low-Density Lipoprotein Cholesterol
NG Nursing group
TC Serum total cholesterol
TG Triglyceride
2hPBG 2-hour postprandial blood glucose
SF-36 36-Item Short Form Health Survey
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