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Abstract: Objective: To identify risk factors for hypertension (HT) in elderly patients with diabetes, using retrospec-
tive data analysis. Methods: A total of 139 elderly patients with diabetes were recruited, including 61 in the HT
group and 78 to the non-HT group. Demographic characteristics, lifestyle factors, and serum biochemical marker
were compared between the two groups. Binary logistic regression was performed to identify independent risk fac-
tors for HT, and their predictive utility was later examined using receiver operating characteristic (ROC) analysis.
Cardio-cerebrovascular events were recorded during a two-year follow-up period, along with scores from the 36-
item Short-Form Health Survey Questionnaire (SF-36). Results: Compared with the non-HT group, patients with HT
were significantly older and had longer disease duration, higher low-density lipoprotein cholesterol (LDL-C), and a
higher incidence of cardio-cerebrovascular events. Besides, patients with HT were more likely to smoke, consume
excessive alcohol, exercise less, and had lower high-density lipoprotein cholesterol (HDL-C) levels and SF-36 scores.
According to binary logistic regression-based analysis, disease duration, alcohol consumption, exercise frequency,
HDL-C, LDL-C, UA, and microalbuminuria were significant contributors to HT in elderly people suffering from diabe-
tes. Individually, these factors yielded area under the curve (AUC) values ranging from 0.580 to 0.740, while their
combined model achieved an AUC of 0.910. Conclusions: Prolonged disease duration, heavy alcohol consumption,
physical inactivity, decreased HDL-C, and elevated LDL-C, UA, and microalbuminuria are significant risk factors for
HT in elderly patients with diabetes. A combined assessment of these variables provides strong predictive value for
identifying HT risk.
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Introduction among older adults, underscoring the urgency
for targeted healthcare interventions [5].
Meanwhile, a Chinese survey from southwest
China reported a 43.5% prevalence of HT

among diabetic individuals, irrespective of re-

Hypertension (HT) and diabetes mellitus (DM)
are two prevalent chronic conditions among
middle-aged and elderly individuals, commonly

coexisting and exerting bidirectional influence
that accelerates mutual disease progression
[1]. DM contributes to the development of HT
primarily through renal dysfunction, while HT
worsens insulin resistance and vascular inflam-
mation, thereby impairing glycemic control [2].
Their coexistence disproportionately affects
aging populations, worsening clinical outcomes
and impairing quality of life [3]. Epidemiological
data indicate DM-HT comorbidity in 11.27%
of men and 10.05% of women aged =50 in
Korea, with body mass (fat and lean mass)
identified as key determinants [4]. Similarly,
community-based research in Alabama report-
ed a DM-HT comorbidity prevalence of 17.00%

sidency [6]. Mechanistically, obesity-induced
hyperinsulinemia, heightened sympathetic ner-
vous activity, and impaired adipokine regulation
represent shared pathological pathways be-
tween DM and HT, often culminating in acceler-
ated vascular complications [7]. A nationwide
cohort study further demonstrated that the
coexistence of type 2 DM and HT markedly ele-
vates cardiovascular risks, regardless of which
develops first [8]. Recent data also ties this
comorbidity to worsened cognitive decline in
elderly populations [9].

Despite improvements in healthcare, no defini-
tive solution exists for elderly patients with con-
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current DM and HT, necessitating long-term
management [10]. Extended periods of treat-
ment, however, can lead to psychological chal-
lenges, such as reduced treatment adherence
and loss of confidence, which in turn can nega-
tively impact therapeutic effects, delay func-
tional rehabilitation, and further impair patients’
life quality [11]. Therefore, identifying HT-asso-
ciated risk factors in elderly DM patients is
essential for developing effective prevention
and intervention strategies.

Materials and methods
Study population

This retrospective study was approved by the
Ethics Committee of Beijing Jishuitan Hospital
Guizhou Hospital. A total of 139 elderly DM
patients admitted to Beijing Jishuitan Hospital
Guizhou Hospital between April 2021 and July
2023, were included. Based on the presence
or absence of coexisting HT, patients were cat-
egorized into an HT group (n=61) and a non-HT
group (n=78).

Inclusion criteria: Participants met the diagnos-
tic criteria for DM established by the World
Health Organization (WHO) [12], with their fast-
ing plasma glucose (FPG) levels consistently >7
mmol/L. Patients in the HT group additionally
met the diagnostic thresholds for HT: resting
systolic blood pressure =140 mmHg and/or
diastolic blood pressure >90 mmHg [13].
Additional inclusion requirements were: age
>60 years, intact communication and cognitive
abilities, and complete medical records. Due to
the retrospective nature, the consent from
patients or their families was waived.

Exclusion criteria: Severe psychiatric or cogni-
tive disorders, hematologic or infectious dis-
eases, life-threatening conditions, physical dis-
abilities, malignancies, or significant cardio-
pulmonary or other organ dysfunction. Patients
with incomplete medical data were also exclud-
ed from participation.

Analytical metrics

1. Demographic profiles: Patient characteris-
tics, including age, body mass index (BMI), dis-
ease duration, educational attainment, and
residential area were retrieved from the hospi-
tal’s electronic medical records.
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2. Lifestyle factors: Data on smoking history,
alcohol abuse history, and exercise frequen-
cy (categorized as no/occasional or regular/
daily) were collected from the medical record
system.

3. Serum biochemical indices: Fasting venous
blood samples were used to assess the follow-
ing biochemical parameters: FPG, triglycerides
(TG), total cholesterol (TC), high/low-density
lipoprotein cholesterol (HDL-C/LDL-C), urine
acid (UA), estimated glomerular filtration rate
(eGFR), microalbuminuria (mAlb), hypersensi-
tive C-reactive protein (hs-CRP), and interleu-
kin-6 (IL-6). All values were retrieved from the
hospital’s laboratory information system.

4. Incidence of cardio-cerebrovascular evens:
Over a two-year follow-up period, data on the
occurrence of stroke, myocardial infarction,
cardiovascular-related mortality, and total
adverse events were collected through tele-
phone follow-up and review of medical records.

5. Quality of life (QolL): Health-related QoL
was assessed using the 36-item Short Form
Health Survey (SF-36), which evaluates multi-
ple dimensions, including social functioning,
role limitations, physical health, and mental
well-being. Each dimension is scored on a
0-100 scale, with higher values indicating bet-
ter health status.

Statistical analysis

Quantitative data were tested for homogeneity
of variance using the Bartlett’s test and for nor-
mality using the Kolmogorov-Smirnov test, con-
firming homogeneous variance and an approxi-
mately normal distribution. Quantitative data
were presented as mean + standard error of
the mean (SEM), and intergroup comparisons
were conducted using independent samples
t-tests. Categorical variables were described as
percentages (%) and compared between groups
using the chi-square (x?) test.

Binary logistic regression analysis was per-
formed to identify independent risk factors
associated with HT among elderly diabetic
patients. The predictive performance of each
risk factor was evaluated using receiver operat-
ing characteristic (ROC) curve analysis, with the
area under the curve (AUC) used to assess
diagnostic performance. All statistical analyses
were carried out using SPSS 22.0 software,
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Table 1. Comparison of demographic profiles between the HT and non-HT groups

Indicators HT group (n=61) Non-HT group (n=78) X2/t P
Age (years) 65.61+7.38 62.08+10.05 2.300 0.023
BMI (kg/m?) 24.06+2.33 23.66+2.85 0.888 0.376
Disease duration (years) 8.84+4.80 5.2242.31 5.854 <0.001
Educational attainment 0.209 0.648
< Senior high school 40 (65.57) 54 (69.23)
> Senior high school 21 (34.43) 24 (30.77)
Residential area 1.044 0.307
Urban 38 (62.30) 55 (70.51)
Rural 23(37.70) 23(29.49)

Notes: BMI: body mass index; HT: hypertension.

Table 2. Comparison of lifestyle factors between the HT and non-HT groups

Indicators HT group (n=61) Non-HT group (n=78) X2 P
Smoking history 4.047 0.044
None 45 (73.77) 68 (87.18)
Yes 16 (26.23) 10 (12.82)
Alcohol abuse history 4913 0.027
None 41 (67.21) 65 (83.33)
Yes 20 (32.79) 13 (16.67)
Exercise frequency 4.368 0.037
No or occasional 42 (68.85) 40 (51.28)
Regular or daily 19 (31.15) 38 (48.72)

Notes: HT: hypertension.

with a two-tailed P-value <0.05 considered sta-
tistically significant. Sample size adequacy was
determined using G*Power version 3.1 [14].
For a two-tailed independent samples t-test
with Cohen’s d=0.5, =0.05, and Power =0.8,
along with an allocation ratio of 61:78~0.78,
the achieved power was about 0.82. With a
total sample size of 139, the study was suffi-
ciently powered to detect medium or larger
effect sizes between groups, satisfying the
research needs.

Results

Demographic profiles of elderly diabetic pa-
tients with HT

To assess demographic factors potentially
associated with HT comorbidity in elderly
patients with DM, we analyzed baseline charac-
teristics. Among the 139 participants, 61
(43.88%) were diagnosed with concurrent HT.
Comparative analysis revealed no significant
differences in BMI, educational attainment, or
place of residence between the patients with
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and without HT (P>0.05). However, patients
with HT were notably older and had a longer dis-
ease duration compared to their non-HT coun-
terparts (P<0.05). The detailed findings are
summarized in Table 1.

Lifestyle factors in elderly diabetic patients
with HT

We further examined lifestyle-related variables
to identify behavioral risk factors for HT in
elderly DM patients. The HT group exhibited
significantly higher rates of smoking history,
alcohol abuse history, and low physical activity
levels compared to their non-HT counterparts
(P<0.05). Detailed findings are summarized in
Table 2.

Serum biochemical markers in elderly diabetic
patients with HT

To explore potential metabolic and inflammato-
ry correlates of HT in elderly DM patients, a
comparative evaluation of four serum biomark-
er categories (glucose-lipid metabolism, renal
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Table 3. Comparison of serum biomarkers between the HT and non-HT groups

Indicators HT group (n=61) Non-HT group (n=78) t P

FPG (mmol/L) 13.99+6.23 12.24+4.24 1.967 0.051
TG (mmol/L) 4.55+1.88 4.07+1.76 1.549 0.124
TC (mmol/L) 6.34+2.43 5.97+2.14 0.953 0.342
HDL-C (mmol/L) 1.17+£0.13 1.26+0.19 3.164 0.002
LDL-C (mmol/L) 3.86+1.23 3.37+1.31 2.247 0.026
UA (umol/L) 430.75+129.67 367.13+100.25 3.263 0.001
eGFR (mL/min/1.73 m?) 57.62+17.29 67.04+£20.25 2.899 0.004
mAlb (mg/g Cr) 57.36+30.76 28.90+14.71 7.192 <0.001
hs-CRP (mg/L) 4.00+1.89 2.82+1.21 4.468 <0.001
IL-6 (pg/mL) 7.23+3.40 5.15+2.14 4.404 <0.001

Notes: HT, hypertension; FPG, fasting plasma glucose; TG, triglycerides; TC, total cholesterol; HDL-C/LDL-C, high-/low-density
lipoprotein cholesterol; UA, urine acid; eGFR, estimated glomerular filtration rate; mAlb, microalbuminuria; hs-CRP, hypersensi-

tive C-reactive protein; IL-6, interleukin-6.

Table 4. Independent risk factors for comorbid hypertension in elderly diabetic patients

Indicators B SE Wald P OR 95% Cl
Age (years) 0.031 0.031 0.990 0.320 1.031 0.971-1.096
Disease duration (years) 0.266 0.082 10.573 0.001 1.305 1.112-1.533
Smoking history 1.123 0.738 2.315 0.128 3.074 0.723-13.060
Alcohol abuse history 1.923 0.712 7.299 0.007 6.839 1.695-27.589
Exercise frequency 1.722 0.632 7433 0.006 5.596 1.623-19.297
HDL-C (mmol/L) -3.863 1.786 4.679 0.031 0.021 0.001-0.696
LDL-C (mmol/L) 0.650 0.230 7.969 0.005 1.916 1.220-3.009
UA (umol/L) 0.005 0.002 5.070 0.024 1.005 1.001-1.010
eGFR (mL/min/1.73 m?) -0.004 0.014 0.083 0.773 0.996 0.968-1.024
mAlb (mg/g Cr) 0.047 0.014 11.555 0.001 1.048 1.020-1.076
hs-CRP (mg/L) 0.296 0.182 2.642 0.104 1.345 0.941-1.922
IL-6 (pg/mL) 0.143 0.096 2.223 0.136 1.153 0.956-1.391

Notes: OR, odds ratio; Cl, confidence interval; HDL-C/LDL-C, high-/low-density lipoprotein cholesterol; UA, urine acid; eGFR,
estimated glomerular filtration rate; mAlb, microalbuminuria; hs-CRP, hypersensitive C-reactive protein; IL-6, interleukin-6.

function, inflammatory markers, and UA metab-
olism) was conducted. No significant differenc-
es were observed in FPG, TG, or TC between
the two groups (P>0.05). However, the HT group
displayed notably lower HDL-C and eGFR levels,
but higher LDL-C, UA, mAlb, hs-CRP, and IL-6
levels, compared to the non-HT group (P<0.05,
Table 3).

Analysis of risk factors for HT in elderly dia-
betic patients

Variables demonstrating significant differences
in univariate analyses were included as inde-
pendent variables, with HT status serving as
the dependent variable. Binary logistic regres-
sion identified disease duration, alcohol abuse
history, exercise frequency, HDL-C, LDL-C, UA,
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and mAlb as independent predictors of HT in
elderly diabetic patients (P<0.05, Table 4).

Predictive performance of risk factors for HT:
ROC analysis

ROC curve analysis was conducted to evaluate
the predictive performance of each risk factor
for HT in elderly patients with diabetes.

Disease duration yielded an AUC of 0.736, with
an optimal cutoff value of 8.50 years, demon-
strating a specificity of 54.10%, sensitivity of
91.03%, and accuracy of 74.82%. Alcohol
abuse history showed an AUC of 0.581, with
an optimal threshold of 0.50, yielding a speci-
ficity of 32.79%, sensitivity of 83.33%, and
accuracy of 61.15%. Exercise frequency dem-
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Table 5. Predictive performance of each risk factor for comorbid hypertension in elderly diabetic

patients

Indicators AUC 95% Cl P Cutoff  Specificity Sensitivity Accuracy
Disease duration (years) 0.736  0.645-0.826 <0.001 8.50 54.10% 91.03% 74.82%
Alcohol abuse history 0.581 0.484-0.677 <0.001 0.50 32.79% 83.33% 61.15%
Exercise frequency 0.588 0.493-0.683 <0.001 0.50 68.85% 48.72% 57.55%
HDL-C (mmol/L) 0.656  0.564-0.747 <0.001 1.15 57.38% 69.23% 64.03%
LDL-C (mmol/L) 0.618 0.524-0.711 <0.001 4.08 47.54% 73.08% 61.87%
UA (umol/L) 0.670 0.576-0.763 <0.001 413.50 65.57% 70.51% 68.35%
mAlb (mg/g Cr) 0.735 0.649-0.821 <0.001 42.50 62.30% 80.77% 72.66%
Combined prediction 0.910 0.862-0.959 <0.001 0.42 83.60% 84.62% 84.17%

Notes: AUC, area under the curve; Cl, confidence interval; HDL-C/LDL-C, high-/low-density lipoprotein cholesterol; UA, urine

acid; mAlb, microalbuminuria.
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accuracy of 64.03%. LDL-C
showed an AUC of 0.618 at
a cutoff value of 4.08 mmol/
L, with specificity, sensitivity,
and accuracy of 47.54%,
73.08%, and 61.87%, respec-
tively. UA exhibited favorable
predictive value for HT comor-
bidity, demonstrating an AUC
of 0.670; the optimal diag-
nostic threshold was estab-
lished at 413.50 pymol/L, with
corresponding specificity of
65.57%, sensitivity of 70.51%,
and diagnostic accuracy of
68.35%. mAlb displayed su-
perior predictive performan-
ce, as evidenced by a higher
AUC of 0.735; at the cutoff
level of 42.50 mg/L, mAlb
showed balanced diagnostic

I I I I
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Specificity (%)

Figure 1. ROC curve for each risk factor in predicting comorbid hypertension
in elderly diabetic patients. Notes: ROC, receiver operating characteristic;
AUC, area under the curve; HDL-C/LDL-C, high-/low-density lipoprotein cho-

lesterol; UA, urine acid; mAlb, microalbuminuria.

onstrated modest predictive performance,
yielding an AUC of 0.588, with an optimal cutoff
value of 0.50, achieving a specificity of 68.85%,
a sensitivity of 48.72%, and an overall accuracy
of 57.55%.

HDL-C showed an AUC of 0.656 at an optimal
threshold of 1.15 mmol/L, resulting in a speci-
ficity of 57.38%, sensitivity of 69.23%, and
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characteristics with 62.30%
specificity, 80.77% sensitivity,
and 72.66% overall accuracy.

When these seven variables
were combined into a predic-
tive model, the AUC signifi-
cantly improved to 0.910,
yielding 83.60% specificity,
84.62% sensitivity, and 84.17% overall accura-
cy. Comprehensive results are summarized in
Table 5 and Figure 1.

Incidence of cardio-cerebrovascular events in
elderly diabetic patients with HT

A two-year follow-up was conducted to assess
the incidence of cardio-cerebrovascular diseas-
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Table 6. Comparison of incidence of cardio-cerebrovascular events between the HT and non-HT

groups

Indicators HT group (n=61) Non-HT group (n=78) X2 P
Stroke 7(11.48) 2 (2.56) 4.489 0.034
Myocardial infarction 2(3.28) 1(1.28) 0.646 0.422
Cardiovascular death 4 (6.56) 3(3.85) 0.526 0.468
Total events 13 (21.31) 6 (7.69) 5.380 0.020

Table 7. Comparison of quality of life between the HT and non-HT groups

Indicators HT group (n=61) Non-HT group (n=78) t P

Social functioning 66.98+7.27 75.45+7.17 6.869 <0.001
Role limitations 64.05+5.39 72.69+7.74 7421 <0.001
Physical health 68.07+6.54 74.95+7.44 5.702 <0.001
Mental well-being 65.90+6.24 74.24+9.30 6.022 <0.001

es in both groups. Over a 2-year follow-up peri-
od, the HT group experienced a significantly
higher incidence of stroke and overall cardio-
cerebrovascular events compared to the non-
HT group (P<0.05, Table 6).

Quality of life in elderly diabetic patients with
HT

The SF-36 scale was used to evaluate health-
related quality of life across various domains,
including social functioning, role limitations,
physical functioning, and mental well-being.
Patients in the HT group scored significantly
lower across all SF-36 domains compared to
those without HT (P<0.05, Table 7), indicating a
substantial reduction in overall quality of life.

Discussion

Diabetes mellitus (DM) complicated by HT con-
stitutes a chronic, lifelong condition currently
with no definitive cure. Clinical treatment pri-
marily focuses on optimizing blood glycemic
levels and blood pressure control to improve
patient outcomes [15]. This study takes a pre-
ventive approach by identifying key risk factors
for HT in elderly patients with DM, aiming to
inform targeted clinical interventions that may
mitigate HT development in this high-risk group.

In this cohort, the prevalence of comorbid HT
approximated 43.88%. Disease duration, alco-
hol abuse history, low exercise frequency,
decreased HDL-C, and elevated LDL-C, UA, and
mAlb were identified as significant independent
predictors of HT. These findings indicate that
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elderly DM patients with HT tend to have a pro-
tracted disease course, unhealthy lifestyle
behaviors, and metabolic dysregulation. Prol-
onged disease duration may increase treat-
ment resistance and disease complexity, there-
by heightening HT risk in elderly diabetic
patients [16]. Alcohol abuse has been shown
to impair cardiovascular homeostasis, disrupt
hemodynamic regulation, further contributing
to blood pressure elevation [17]. Physical inac-
tivity, promotes insulin resistance, metabolic
imbalance, and vascular endothelial dysfunc-
tion, each of which predisposes individuals to
HT development [18]. Dyslipidemia, particularly
characterized by decreased HDL-C and elevat-
ed LDL-C, reflects underlying metabolic distur-
bances and is frequently associated with poor
dietary and lifestyle habits [19, 20]. Elevated
UA levels, commonly correlated with metabolic
disturbances and impaired renal excretion, may
induce oxidative stress, vascular inflammation,
and vasoconstriction, thereby increasing HT
susceptibility [21]. Additionally, increased mAlb
excretion may indicate early glomerular endo-
thelial dysfunction and dysregulated sodium
metabolism, both of which are associated with
systemic low-grade inflammatory responses
and intravascular volume expansion, important
contributors to blood pressure elevation [22].
Collectively, these factors may heighten the
risk of HT comorbidity in patients with DM.

Numerous prior studies have investigated the
potential risk factors and clinical treatment
strategies for the co-existence of DM and HT.
For instance, Almalki ZS et al. [23] identified

Am J Transl Res 2025;17(8):6453-6461



Elderly diabetes combined with hypertension

age, gender, obesity, multiple comorbidities,
and polypharmacy as significant predictors of
poorly controlled HT among diabetic patients.
Similarly, psychosocial stress, unhealthy life-
style, and improper dietary patterns have been
widely recognized as key contributors to
suboptimal DM and HT control [24]. In the work
of Zhang S et al. [25], interventions like lifestyle
modifications, blood pressure management,
regular monitoring, and complication screening
not only improved blood pressure control but
also enhanced life quality in DM+HT patients,
while also reducing HT-related complications.

Our ROC analysis revealed notable differences
in the predictive power of individual risk fac-
tors. Among them, disease duration emerged
as the strongest predictor of HT in elderly dia-
betic patients, with an AUC of 0.736, along with
a sensitivity of 91.03% and an overall accuracy
of 74.82%. In contrast, alcohol abuse history
demonstrated the lowest AUC value of 0.581.
However, the combination of disease duration,
alcohol consumption, exercise frequency, HDL-
C, LDL-C, UA, and mAlb significantly improved
the predictive performance, achieving an AUC
of 0.910, with enhanced specificity (83.60%),
sensitivity (84.62%), and accuracy (84.17%).
These results are consistent with prior resear-
ch. For instance, Cai X et al. [26] developed a
risk prediction model for the 5-year incidence
of type 2 DM in hypertensive patients, identify-
ing age, BMI, FPG, and TC as key predictors,
with an AUC of 0.878. Similarly, Adavi M et al.
[27] identified age, family history, and physical
inactivity as significant predictors of HT-DM
comorbidity, with an AUC of 0.780. Addition-
ally, recent advancements in machine learning
have enabled the development of high-preci-
sion models for predicting future HT, with AUCs
ranging from 0.850 to 0.890, offering a promis-
ing tool for early identification of high-risk indi-
viduals and facilitating timely, non-pharmaco-
logical interventions [28].

Moreover, elderly patients with coexisting
DM+HT experienced markedly higher rates
of stroke and overall cardio-cerebrovascular
events during the 2-year follow-up period.
These findings underscore the detrimental
impact of DM-HT comorbidity on long-term out-
comes and highlight the urgent need for effec-
tive preventive and therapeutic strategies.
Supporting our data, Alloubani A et al. [29]
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identified both HT and DM as independent pre-
dictors of stroke, while Wang Z et al. [30] dem-
onstrated a strong link between DM, HT, and
increased cardio-cerebrovascular risks. In
addition, quality of life, as assessed by the
SF-36 scale, including social functioning, role
limitations, physical functioning, and mental
well-being, was significantly lower in elderly DM
patients with HT compared to their non-HT
peers.

Based on our ROC analysis, the following
thresholds were identified as indicative of high
HT risk in elderly diabetic patients: disease
duration >8.50 years, history of alcohol ab-
use, physical inactivity, HDL-C<1.15 mmol/L,
LDL-C>4.08 mmol/L, UA>413.50 pmol/L, and
mAlb>42.50 mg/g Cr. Patients meeting one or
more of these criteria should be classified as
high-risk and considered for personalized man-
agement strategies. For this high-risk popula-
tion, personalized treatment strategies shou-
Id be tailored according to individual patho-
physiological characteristics. Pharmacological
management may include nifedipine and
enalapril for blood pressure control, alongside
glimepiride and metformin for glycemic modu-
lation. Furthermore, for elderly diabetic pa-
tients, healthcare providers should focus on
implementing lifestyle-based interventions.
Health education programs should emphasize
the importance of alcohol abstinence, low-fat
diet, and regular physical activity. Additionally,
educating patients about the mechanisms by
which alcohol abuse, dyslipidemia, and obesity
contribute to HT development may enhance
behavioral adherence.

This study has several limitations. First, the
sample size was calculated based on a medi-
um effect size, potentially limiting statistical
power to detect smaller effects (e.g., Cohen’s
d values below 0.3). Subsequent research
should consider increasing sample size to
improve sensitivity for identifying subtle but
clinically relevant differences. Second, this
study did not adopt a randomized controlled
trail design, which restricts the ability to draw
causal inferences about the effectiveness of
interventions based on identified risk factors.
Future studies could incorporate RCTs to refine
preventive measures for elderly individuals with
DM and HT.
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Despite these limitations, the present study
makes several key contributions: (1) Multi-
dimensional analysis: this investigation com-
prehensively compared elderly DM patients
with and without HT in terms of demographic
profiles, lifestyle factors, and serum biochemi-
cal biomarkers, and identified and verified
multiple HT-associated risk factors, supporting
the development of an integrated risk assess-
ment model. (2) Quantitative predictive assess-
ment: using ROC curve analysis, the study
quantitatively assessed the predictive perfor-
mance of individual risk indicators for HT devel-
opment. (3) Longitudinal outcome data: lever-
aging 24-month follow-up data, this study
assesses the incidence of cardiovascular/cere-
brovascular events, along with health-related
quality of life metrics, providing valuable longi-
tudinal evidence of HT's clinical impact in this
vulnerable populations.

Conclusion

Elderly diabetic patients with a protracted dis-
ease course, a history of alcohol abuse, low
physical activity, decreased HDL-C, and elevat-
ed LDL-C, UA, and mAlb levels are at a sub-
stantially increased risk of developing comor-
bid HT. Early identification of these risk fac-
tors and implementation of individualized treat-
ment and care strategies are essential for pre-
venting HT and improving quality of life in this
vulnerable population. Moreover, integrating
these risk factors into a combined predictive
model markedly enhances diagnostic accu-
racy.
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