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Abstract: Objective: To investigate the effects of different antihypertensive agents on psychiatric symptoms and
blood pressure control in elderly patients with hypertension. Methods: This retrospective study included 300 el-
derly patients with hypertension. Patients were categorized based on their antihypertensive medication regimen:
divided into the monotherapy group (n=70) and combination therapy group (n=230), with each further subdivided
by medication type. The monotherapy group comprised angiotensin-converting enzyme inhibitors (ACEls)/angio-
tensin receptor blockers (ARBs) (n=10), calcium channel blockers (CCBs) (n=33), B-blockers (B-Bs) (n=22), and
diuretic (n=5) subgroups. The combination therapy group included ACEls/ARBs + diuretic (n=12), CCBs + diuretic
(n=9), B-Bs + diuretic (n=21), ACEIs/ARBs + CCBs (n=36), CCBs + -Bs (n=69), ACEls/ARBs + -Bs (n=26), and
ACEIs/ARBs + -Bs + CCBs (n=57) subgroups. Blood pressure, anxiety, depression, and sleep quality were evalu-
ated before and after 8 weeks of treatment. Multivariate logistic regression was used to identify factors associated
with poor treatment efficacy. Results: The Combination therapy group achieved superior blood pressure control
compared with the monotherapy group (75.65% vs. 47.14%). Both the ACEIs/ARBs and the ACEls/ARBs + CCBs
groups had significantly improved anxiety, depression, and sleep quality (all P<0.05). In contrast, the 3-Bs and 3-Bs
+ diuretics groups had aggravated psychiatric symptoms. The incidence of adverse events was comparable among
groups (all P>0.05). After adjustment for confounding factors, combination therapy remained a protective factor for
treatment efficacy (P<0.05). Conclusion: Combination therapy is more effective for blood pressure control in elderly
patients with hypertension. ACEls/ARBs, alone or combined with CCBs, alleviate psychiatric symptoms, whereas
B-blockers, especially when combined with diuretics may exacerbate them. The efficacy advantage of combination
therapy is independent of potential confounders.

Keywords: Antihypertensive drugs, elderly hypertension, mental symptoms, efficacy comparison, influencing fac-
tors analysis

Introduction pared to those without such symptoms [4].

Therefore, in the antihypertensive management

Globally, hypertension is a major risk factor for
cardiovascular and chronic kidney diseases [1],
predominantly affecting middle-aged and
elderly individuals. Elderly patients with hyper-
tension often present with multiple comorbidi-
ties, among which the prevalence of cognitive
impairment, depression, anxiety, and sleep dis-
orders is markedly higher than in the general
population [2, 3]. Clinical studies have shown
that elderly hypertensive patients with concom-
itant psychiatric symptoms have more than a
40% higher risk of cardiovascular events com-

of elderly patients, drug selection should not
only emphasize the effectiveness of blood pres-
sure control but also consider the potential
effects on psychiatric symptoms. However, con-
troversy remains regarding the influence of dif-
ferent antihypertensive agents on blood pres-
sure and psychiatric outcomes, and most exist-
ing studies have focused on single-drug evalua-
tions rather than systematic comparisons [5-7].
In particular, the balance between antihyper-
tensive efficacy and improvement in psychiatric
symptoms across various drug classes has not

https://doi.org/10.62347/ZIHR3267


http://www.ajtr.org
https://doi.org/10.62347/ZIHR3267

Different antihypertensive treatments in elderly patients with hypertension

been clearly defined in elderly populations. This
study aimed to investigate the effects of differ-
ent antihypertensive agents on blood pressure
control and psychiatric symptoms (depression,
anxiety, and sleep quality) in elderly hyperten-
sive patients and to identify factors associated
with poor blood pressure control. The findings
are expected to provide a basis for individual-
ized pharmacological strategies and to opti-
mize comprehensive management emphasiz-
ing both “blood pressure reduction and mental
stabilization”.

Information and methods
General information

A retrospective cohort of 300 elderly patients
with hypertension who were admitted to The
Second People’s Hospital of Kunshan between
January 2024 and May 2025 was included in
this study. This study was approved by the
Ethics Committee of The Second People’s
Hospital of Kunshan.

Inclusion criteria: (1) patients meeting the diag-
nostic criteria for elderly hypertension, defin-
ed as age =65 years and persistent elevated
blood pressure (systolic blood pressure [SBP]
>140 mmHg and/or diastolic blood pressure
[DBP] 290 mmHg on three or more separate
occasions) in the absence of prior antihyper-
tensive drug use [8]; (2) primary hypertension;
(3) continuous use of the same class of an-
tihypertensive medication or regimen for >8
weeks; (4) complete clinical data, including
demographic information, medication records,
laboratory test results, and baseline and follow-
up blood pressure values; (5) normal cognitive
and communication abilities.

Exclusion criteria: (1) secondary hypertension;
(2) a history of psychiatric disorders (including
depression, anxiety, schizophrenia, or demen-
tia); (3) recent use of antidepressants, antipsy-
chotics, or sedative-hypnotic drugs; (4) severe
neurological disorders; (5) irregular use of anti-
hypertensive medication (adherence <80%,
assessed by prescription refill frequency); (6)
comorbid conditions that may affect blood
pressure (e.g., pheochromocytoma, renal ar-
tery stenosis); (7) severe hepatic or renal insuf-
ficiency; (8) tumors or hematologic malign-
ancies.

Information collection

Patient information was obtained from the hos-
pital’'s electronic medical records and labora-
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tory information systems and included the
following:

(1) General information: gender, age, body
mass index (BMI), smoking and alcohol history,
disease duration, hypertension grade, comor-
bidities (diabetes mellitus, coronary artery dis-
ease, chronic kidney disease, hyperlipidemia),
type of antihypertensive drug, and treatment
regimen.

Smoking was defined as current smoking or
cessation within the past 5 years. Alcohol con-
sumption was defined as the intake of >1 alco-
holic beverage per week during the past year in
individuals who were not currently abstinent.

(2) Blood pressure measurements: seated SBP
and DBP values were recorded before treat-
ment and after 8 weeks of treatment.

(3) Psychological symptom assessment: Psy-
chological symptoms were evaluated using
the Generalized Anxiety Disorder-7 (GAD-7),
Patient Health Questionnaire-9 (PHQ-9), and
Pittsburgh Sleep Quality Index (PSQI) before
treatment and 8 weeks after treatment.

GAD-7: seven items scored from 0-3 based on
symptom frequency in the past 2 weeks, yield-
ing a total score of 0-21. Higher scores indicate
more severe anxiety: 0-4 (none), 5-9 (mild),
10-14 (moderate), 15-21 (severe) [9].

PHQ-9: nine items scored 0-3 according to
symptom frequency, with a total score of 0-27.
Higher scores denote more severe depression:
0-4 (none), 5-9 (mild), 10-14 (moderate), 15-19
(moderately severe), 20-27 (severe) [10].

PSQI: 19 self-rated items grouped into seven
components - subjective sleep quality, sleep
latency, sleep duration, sleep efficiency, sleep
disturbances, use of hypnotics, and daytime
dysfunction. Each component is scored 0-3,
with a total score of 0-21. Higher scores indi-
cate poorer sleep quality; a PSQIl score >7 indi-
cates a clinically significant sleep disorder [11].

All scale data (GAD-7, PHQ-9, PSQI) were col-
lected and entered by trained medical staff
blinded to the group assignments.

(4) Inflammatory indicators: Neutrophil count
(NEUT), lymphocyte count (LYMPH), monocyte
count (MONO), and platelet count (PLT) were
collected. The systemic immune-inflammation
index (Sll) and pan-immune-inflammation va-
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lue (PIV) were calculated using the following
formulas: Sll = (PLT x NEUT) + LYMPH; PIV =
(NEUT x PLT x MONO) + LYMPH.

(B) Carotid ultrasound findings: Carotid plaques
and the degree of carotid artery stenosis (mild
<50% vs. moderate-to-severe >50%) were
assessed [12].

Plaque was defined as a focal structure pro-
truding into the lumen >0.5 mm, or a localized
increase in carotid intima-media thickness
(CIMT) >1.5 mm or exceeding 50% of the adja-
cent intima-media thickness, identified on lon-
gitudinal and cross-sectional scans [13]. The
severity of stenosis was classified according
to the North American Symptomatic Carotid
Endarterectomy Trial (NASCET) criteria [14].

(6) Adverse events: Adverse reactions were
recorded and graded according to the Com-
mon Terminology Criteria for Adverse Events
(CTCAE) version 4.0 [15]: Grade 1 (mild): dis-
comfort without interference in daily activities;
no medical intervention required; Grade 2
(moderate): symptoms interfere with daily activ-
ities; medical intervention may be required;
Grade 3 (severe): inability to work or signifi-
cant interference with daily function, requiring
medical intervention.

Drugs and subgroups

The antihypertensive drugs used in this study
included angiotensin-converting enzyme inhibi-
tors (ACEls), angiotensin receptor blockers
(ARBSs), calcium channel blockers (CCBs), di-
uretics, and B-blockers (B-Bs). The most com-
monly prescribed drugs in each category were
as follows: (1) ACEls: Captopril Tablets (Beijing
Shuguang Pharmaceutical Co., Ltd., National
Drug Approval No. H11020833); (2) ARBs:
Losartan Potassium Tablets [Merck (China)
Co., Ltd., National Drug Approval No. H2017-
1246]; (3) CCBs: Amlodipine Besylate Tablets
(Pfizer Pharmaceuticals Limited, National
Drug Approval No. H20093660); (4) Diuretics:
Hydrochlorothiazide Tablets (Renhetang Phar-
maceutical Co., Ltd., National Drug Approval
No. H37020788); (5) B-Bs: Metoprolol Tablets
(AstraZeneca AB, Sweden, National Drug
Approval No. H20100098).

Patients were divided into the monotherapy
group (n=70) and the combination therapy
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group (n=230) according to the type of antihy-
pertensive regimen used. The combination
therapy group included patients receiving two
or more drugs. Further subgroup classification
was based on specific drug combinations:
ACEls/ARBs + diuretic (n=12), CCBs + diuretic
(n=9), B-Bs + diuretic (n=21), ACEls/ARBs +
CCBs (n=36), CCBs + B-Bs (n=69), ACEls/ARBs
+ B-Bs (n=26), and ACEls/ARBs + 3-Bs + CCBs
(n=57).

Observation indicators

(1) The change in sitting DBP after 8 weeks of
treatment compared with baseline (DBP at 4
and 8 weeks minus baseline DBP); (2) The
change in sitting SBP after 8 weeks of treat-
ment compared with baseline (SBP at 8
weeks minus baseline SBP); (3) The effective
rate after 8 weeks of treatment, defined as the
proportion of patients achieving sitting SBP
<140 mmHg and DBP <90 mmHg, or a reduc-
tion of 220 mmHg in SBP and =10 mmHg in
DBP from baseline; (4) Changes in anxiety,
depression, and sleep quality scores after 8
weeks of treatment; (5) Safety indicators (ad-
verse events); (6) Factors influencing poor
efficacy.

Statistical analysis

Statistical analyses were performed using
SPSS version 23.0. Normally distributed con-
tinuous variables were expressed as mean *
standard deviation (X#sd), and compared
between groups using the independent-sam-
ples t-test. Non-normally distributed variables
were expressed as median (P25, P75) and
compared using non-parametric tests. Cate-
gorical variables were presented as frequen-
cies (n) and percentages (%), and intergroup dif-
ferences were analyzed using the chi-square
test or Fisher's exact test as appropriate.
Multivariate logistic regression analysis was
applied to identify independent factors associ-
ated with poor treatment efficacy. A P value
<0.05 was considered statistically significant.

Results

Comparison of baseline characteristics be-
tween monotherapy and combination therapy
groups

There were no statistically significant differenc-
es in gender, age, BMI, place of residence, edu-
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Table 1. Baseline data [X s, M (P25, P75), n (%)]

Monothera rou Combination thera rou t/z/x?
Data (n=7r())))/g i (n=230) Py VE/illfeS P values
Gender 0.441 0.507
Male 43 (61.43) 131 (56.96)
Female 27 (38.57) 99 (43.04)
Age 72.69+5.07 73.70+5.24 1.422 0.156
BMI (kg/m?) 26.24+3.54 25.98+2.52
Place of residence 0.065 0.799
Rural area 25 (35.71) 86 (37.39)
City 45 (64.29) 144 (62.61)
Course of disease 11.00 (7.00, 14.25) 11.00 (7.00, 16.00) 0.419 0.675
History of smoking 13 (18.57) 49 (21.30) 0.244 0.621
History of alcohol consumption 10 (14.29) 42 (18.26) 0.592 0.442
Diabetes mellitus 11 (15.71) 50 (21.74) 1.203 0.273
Coronary heart disease 25 (35.71) 79 (34.39) 0.044 0.833
Complicated chronic kidney disease 8(11.43) 32(13.91) - 0.592
Combined with hyperlipidemia 8(11.43) 47 (20.43) - 0.059
Educational level 0.044 0.834
Junior high school and below 34 (48.57) 115 (50.00)
High school and above 36 (51.43) 115 (50.00)
Baseline SBP (mmHg) 152.64+10.27 150.47+9.67 1.619 0.106
Baseline SDP (mmHg) 97.53+5.76 96.58+4.67 1.401 0.162
Baseline GAD-7 score 6.41+2.04 6.69+2.00 1.009 0.314
Baseline PHQ-9 score 6.99+2.69 7.25+2.59 0.735 0.463
Baseline PSQI score 8.37+2.72 8.43+2.29 0.164 0.870
Baseline anxiety level 0.733 0.693
None 13 (18.57) 35 (15.22)
Mild 52 (74.29) 173 (75.22)
Moderate/Severe 5(7.14) 22 (9.57)
Baseline depression level 0.002 0.962
None/Mild 58 (82.86) 190 (82.61)
Moderate/Severe 12 (17.14) 40 (17.39)
Baseline sleep disorder level 0.087 0.768
No significant sleep disorder 26 (37.14) 81(35.22)
With significant sleep disorder 44 (62.86) 149 (64.78)
Degree of carotid artery stenosis 4.288 0.117
Normal 42 (60.00) 167 (72.61)
Mild stenosis 17 (24.29) 35 (15.22)
Moderate to severe stenosis 11 (15.71) 28 (12.17)
Carotid plaques were present 29 (41.43) 87 (37.83) 0.294 0.588
Carotid plaque area (mm?) 0.00 (0.00, 30.23) 0.00 (0.00, 24.72) 0.623 0.533

Notes: BMI: body mass index, SBP: systolic blood pressure, SDP: diastolic blood pressure, GAD-7: Generalized Anxiety Disorder
scale, PHQ-9: Patient Health Questionnaire-9, PSQI: Pittsburgh Sleep Quality Index scale.

cational level, comorbidities, or baseline blood
pressure between the monotherapy and combi-
nation therapy groups (all P>0.05; Table 1).
Likewise, baseline anxiety, depression, and
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sleep-quality scores did not differ significantly
either within the monotherapy group, within the
combination therapy group, or across all groups
(all P>0.05; Table 2).
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Table 2. Comparison of baseline anxiety, depression, and sleep disorder levels among groups [n (%)]

Baseline anxiety level

Baseline depression level Baseline sleep disorder level

Group . Moderate/ None/ Moderate/ No significant  With significant
None Mild ) ) .
Severe Mild Severe sleep disorder sleep disorder

Monotherapy group (n=70)
ACEls/ARBs (n=10) 1(10.00) 8(80.00) 1 (10.00) 9(90.00) 1 (10.00) 3(30.00) 7 (70.00)
CCBs (n=33) 7(21.21) 23(69.70) 3(9.09) 25 (75.76) 8(24.24) 11(33.33) 22 (66.67)
B-Bs (n=22) 4(18.18) 17(77.27) 1 (4.55) 19 (86.36) 3(13.64) 10 (45.45) 12 (54.55)
Diuretics (n=5) 1(20.00) 4(80.00) 0 (0.00) 5 (100.00) 0 (0.00) 2 (40.00) 3(60.00)
P1 values 0.985 0.625 0.796

Combination therapy group (n=230)
ACEIs/ARBs + Diuretics(n=12) 1(8.33) 9 (75.00) 2(16.67) 10 (83.33) 2(16.67) 6 (50.00) 6 (50.00)
CCBs + Diuretics (n=9) 2(22.22) 6(66.67) 1(11.12) 6 (66.67) 3(33.33) 4 (44.44) 5 (55.56)
-Bs + Diuretics (n=21) 1(4.76) 18(85.71) 2(9.52) 15 (71.43) 6 (28.57) 6 (28.57) 15 (71.43)
ACEls/ARBs + CCBs (n=36) 3(8.33) 31(86.11) 2 (5.56) 31(86.11) 5(13.89) 12 (33.33) 24 (66.67)
CCBs + B-Bs (n=69) 14 (20.29) 48 (69.57) 7 (10.14) 59 (85.51) 10 (14.49) 24 (34.78) 45 (65.22)
ACEI/ARB + B-B (n=26) 4(15.38) 20(76.92) 2(7.69) 18 (69.23) 8(30.77) 8(30.77) 18 (69.23)
ACElIs/ARBs + B-Bs + CCBs (n=57) 10 (17.54) 41(71.93) 6(10.53) 51 (89.47) 6 (10.53) 21 (36.84) 36 (63.16)
P2 values 0.791 0.136 0.893
P3 values 0.968 0.299 0.969

Note: P1 represents the comparison results among groups within the monotherapy group, P2 represents the comparison results among groups within the combination
therapy group, and P3 represents the comparison results among all groups. Fisher’s exact test was used for comparisons among groups within the monotherapy group,
among groups within the combination therapy group, and among all groups. ACEls: angiotensin-converting enzyme inhibitors, ARBs: angiotensin receptor blockers, CCBs:

calcium channel blockers, B-Bs: B-blockers.

Comparison of sitting DBP and SBP among
antihypertensive drug groups

At baseline, sitting DBP and SBP did not differ
significantly among the various antihyperten-
sive drug groups (all P>0.05). After 8 weeks of
treatment, both DBP and SBP decreased sig-
nificantly in all groups, with a greater reduction
observed in the combination therapy group
compared with the monotherapy group
(P<0.05). However, within-group comparisons
among different antihypertensive regimens
revealed no significant differences in blood
pressure levels or reduction magnitude
(P>0.05; Table 3).

Comparison of effective rates after 8 weeks of
treatment

After 8 weeks, the effective rate of blood pres-
sure control was significantly higher in the com-
bination therapy group than in the monothera-
py group (75.65% vs. 47.14%, P<0.05). Within
the monotherapy group, the CCBs subgroup
had a higher effective rate than other single-
drug groups, though the difference was not
statistically significant (P>0.05). Within the
combination therapy group, the ACEls/ARBs +
CCBs and ACEIs/ARBs + -Bs + CCBs regimens
achieved higher effective rates than other com-
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binations, but the differences were also not
statistically significant (P>0.05; Table 4).

Comparison of anxiety and depression scores
among different antihypertensive drug groups

At baseline, GAD-7 and PHQ-9 scores did not
differ significantly among the various drug
groups (both P>0.05). After 8 weeks, no signifi-
cant difference in these scores was found
between the monotherapy and combination
therapy groups (P>0.05; Table 5).

In the monotherapy group, post-treatment
GAD-7 and PHQ-9 scores significantly de-
creased in the ACEIs/ARBs group, while only
PHQ-9 scores decreased significantly in the
CCBs group (P<0.05). The post-treatment
GAD-7 score in the ACEIs/ARBs group was sig-
nificantly lower than that in the B-Bs group
(P<0.05). For PHQ-9, scores in the ACEIs/ARBs
group were significantly lower than those in
both the CCB and B-B groups, and the CCBs
group scored lower than the (B-Bs group (all
P<0.05).

In the combination therapy group, post-treat-
ment GAD-7 and PHQ-9 scores decreased sig-
nificantly in the ACEls/ARBs + diuretic and
ACEIs/ARBs + CCBs groups (P<0.05), both
being significantly lower than those in other
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Table 3. Changes in DBP and SBP in sitting position among patients in different antihypertensive
drug groups [X s, n (%)]

DBP in sitting position (mmHg) SBP in sitting position (mmHg)
Drug regimen Baseline After 8 weeks Change Baseline After 8 weeks Change
of treatment of treatment

Monotherapy group (n=70) 97.53+5.76 85.94+5.59" -11.57+8.28 152.64+10.27 132.74+11.87" -19.90+15.71
ACEls/ARBs (n=10) 96.60+5.06 84.00+6.09" -12.60+8.34 154.70+14.41 136.60+13.91" -18.10+20.65
CCBs (n=33) 97.09+6.18 85.76+5.38" -11.33+8.75 153.21+10.15 131.03+12.68" -22.18+16.24
B-Bs (n=22) 97.73+5.38 86.82+4.99" -10.91+6.35 153.05+7.71 134.68+9.95" -18.36+12.47
Diuretics (n=5) 101.40+5.90 87.20+8.78"  -14.20+13.70 143.00+9.38 127.80+8.64" -15.20+16.69
F values 0.908 0.669 0.267 1.696 1.070 0.484
T values 0.442 0.574 0.849 0.176 0.368 0.695

Combination therapy group (n=230) 96.58+4.67  80.94+7.30"* -15.64+9.10"* 150.47+9.67"* 124.57+8.72"* -25.91+12.22"°
ACEIs/ARBs + Diuretics (n=12) 95.50+3.40 80.17+8.70"  -15.33+10.00 151.00+11.29 126.42+8.33" -24.58+10.82
CCBs + Diuretics (n=9) 94.67+5.07 83.00+7.04" -11.67+7.37 150.56+10.20 123.44+8.82" -27.11+10.74
-Bs + Diuretics (n=21) 98.33+4.77 81.00+7.28" -17.33+10.41 151.43+8.32  125.62+10.22° -25.81+12.97
ACEls/ARBs + CCBs (n=36) 96.03+4.42  80.9415.94" -15.08+7.33 150.61+8.55 125.86+10.47" -24.75+13.26
CCBs + B-Bs (n=69) 96.99+4.81 81.73+7.91" -15.264+9.89 150.26+8.55 124.41+9.27" -25.86+11.74
ACEls/ARBs + B-Bs (n=26) 96.42+5.49 80.62+7.69° -15.81+10.01 152.04+7.78 126.46+8.87" -25.58+12.49
ACElIs/ARBs + B-Bs + CCBs (n=57) 96.40+4.36 79.97+7.07" -16.44+8.43 149.46+12.39  122.47+9.06" -26.98+12.71
F values 1.042 0.447 0.519 0.261 0.906 0.165
t values 0.399 0.847 0.793 0.955 0.491 0.986

Note: Compared with baseline, "P<0.05; Compared with monotherapy, 2P<0.05; SBP: systolic blood pressure, SDP: diastolic blood pressure, ACEls: angiotensin-convert-
ing enzyme inhibitors, ARBs: angiotensin receptor blockers, CCBs: calcium channel blockers, 3-Bs: B-blockers.

Table 4. Comparison of effective rates between different antihypertensive drug groups after 8 weeks
of treatment [n (%)]

Number of

Project Group ONfU:;ks):g effective Effrzct'zve
persons
Analysis of differences within the Monotherapy group ACEls/ARBs 10 5 50.00%
CCBs 33 18 54.55%
B-Bs 22 8 36.36%
Diuretics 5 2 40.00%
X? values 1.887
P values 0.596
Analysis of differences within the Combination therapy group ACEls/ARBs + Diuretics 12 9 75.00%
CCBs + Diuretics 9 6 66.67%
3-Bs + Diuretics 21 15 71.43%
ACEIs/ARBs + CCBs 36 30 83.33%
CCBs + B-Bs 69 49 71.01%
ACEls/ARBs + 3-Bs 26 17 65.38%
ACEls/ARBs + B-Bs + CCBs 57 48 84.21%
X2 values 6.314
P values 0.389
Overall effectiveness analysis Combination therapy group 230 174 75.65%
Monotherapy group 70 33 47.14%
X2 values 20.392
P values <0.001

Note: ACEls: angiotensin-converting enzyme inhibitors, ARBs: angiotensin receptor blockers, CCBs: calcium channel blockers, B-Bs: B-blockers.

combination regimens (P<0.05). Among these, est scores (P<0.05). In contrast, patients in the
the ACEIs/ARBs + CCBs group showed the low- B-B + diuretic group had significantly higher
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Table 5. Comparison of anxiety and depression scores among different antihypertensive drug groups

(X +s)
GAD-7 score PHQ-9 score
Drug regimens ) After 8 weeks ) After 8 weeks
Baseline Baseline
of treatment of treatment
Monotherapy group (n=70) 6.41+2.04 6.13+1.80 6.99+2.69 6.06+2.80
ACEls/ARBs (n=10) 7.70+2.21 4.80+1.14" 6.50+3.06 3.60+1.51"
CCBs (n=33) 6.46+2.09 6.03+1.76 7.46+2.77 5.48+2.06"2
B-Bs (n=22) 6.14+1.98 6.91+1.82° 6.86+2.42 8.23+3.01%°
Diuretics (n=5) 6.20+1.92 6.00+1.73 5.40+2.41 5.20+1.79¢
F values 0.423 3.597 1.039 10.927
P values 0.737 0.018 0.381 <0.001
Combination therapy group (n=230) 6.69+2.00 5.65+1.90 7.25+2.59 5.50+2.71
ACEIs/ARBs + Diuretics (n=12) 6.92+1.88 4.67+1.23" 7.00+2.22 4.17+2.08"

CCBs + Diuretics (n=9)

-Bs + Diuretics (n=21)
ACEls/ARBs + CCBs (n=36)

CCBs + B-Bs (n=69)

ACEls/ARBs + B-Bs (n=26)
ACEls/ARBs + B-Bs + CCBs (n=57)
F values

P values

6.89+2.26 6.11+1.902 7.67+2.78 6.44+2.24°

7.00+1.97 7.67+2.22°° 7.48+3.42  8.48+3.22°°
6.64+1.62 3.58+1.05"20¢ 7474213 2.44+1.65"2P°
6.75+2.19  6.03+1.58%¢¢ 7.04+2.42  6.29+2.05%¢¢
6.65+1.90 5.85+1.872¢ 8.00+2.87  6.27+2.447c¢
6.47+2.10 5.79+1.46%°¢ 6.91+2.65 5.18+2.09°%f

Comparison between the Monotherapy group and the Combination therapy group

t values

P values

0.247 17.575 0.721 21.402
0.960 <0.001 0.633 <0.001
1.009 1.878 0.735 1.499
0.314 0.061 0.463 0.135

Note: (1) Within the monotherapy group: Compared with the baseline, “P<0.05; Compared with the ACEIs/ARBs group, ?P<0.05; Compared with the CCBs group, ®P<0.05;
Compared with the B-Bs group, °P<0.05. (2) Within the combined medication treatment group: Compared with the baseline, “P<0.05; Compared with the ACEIs/ARBs +
diuretic group, 2P<0.05; Compared with the CCBs + diuretic group, °P<0.05; Compared with the B-Bs + diuretic group, °P<0.05; Compared with the ACEls/ARBs + CCBs
group, °P<0.05; Compared with the CCBs + B-Bs group, °P<0.05; Compared with the ACEIs/ARBs + B-Bs group, ‘P<0.05. (3) ACEls: angiotensin-converting enzyme inhibi-
tors, ARBs: angiotensin receptor blockers, CCBs: calcium channel blockers, B-Bs: B-blockers.

GAD-7 and PHQ-9 scores after treatment com-
pared with all other combinations (P<0.05;
Table 5).

Comparison of sleep quality scores among an-
tihypertensive drug groups

At baseline, no significant differences were
observed in PSQI scores among the antihyper-
tensive drug groups (P>0.05). After 8 weeks,
PSQI scores did not differ significantly between
the monotherapy and combination therapy
groups (P>0.05; Table 6). In the monotherapy
group, only the ACEls/ARBs subgroup showed
a significant reduction in PSQI score after treat-
ment, which was also significantly lower than
that of other single-drug groups (P<0.05).

In the combination therapy group, only the
ACEls/ARBs + CCBs subgroup showed a signifi-
cant reduction in PSQI score compared with
baseline, which was also significantly lower
than those of other combinations (P<0.05).
Conversely, PSQI scores increased significantly
in the B-Bs + diuretic group and were higher
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than in other combination regimens (P<0.05;
Table 6).

Comparison of safety evaluation among differ-
ent antihypertensive drug groups

There were no significant differences in the
incidence or severity (grades 1-3) of drug-relat-
ed adverse reactions among the groups
(P>0.05; Table 7).

Analysis of influencing factors of poor efficacy

Univariate analysis of poor efficacy: After 8
weeks of treatment, 93 patients (31.0%) ex-
hibited poor efficacy, while 207 patients
(69.0%) showed good efficacy. Compared with
the good efficacy group, patients with poor effi-
cacy had higher proportions of coronary heart
disease, lower educational level (junior high
school or below), moderate-to-severe carotid
artery stenosis, carotid plaques, and mono-
therapy use, as well as higher PIV and Sll values
and larger carotid plaque area (all P<0.05;
Table 8).
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Table 6. Comparison of sleep quality scores among patients in different antihypertensive drug groups

(X+s)
PSQIl score
Drug regimens Baseline After 8 weeks of
treatment
Monotherapy group (n=70) 8.37+2.72 7.84+2.95

ACEls/ARBs (n=10)
CCBs (n=33)
B-Bs (n=22)
Diuretics (n=5)
F values
P values

Combination therapy group (n=230)
ACEls/ARBs + Diuretics (n=12)
CCBs + Diuretics (n=9)
B-Bs + Diuretics (n=21)
ACEls/ARBs + CCBs (n=36)
CCBs + B-Bs (n=69)
ACEIs/ARBs + -Bs (n=26)
ACEls/ARBs + 3-Bs + CCBs (n=57)
F values
P values

8.90+2.92  4.70+2.87"
8.49+2.40 7.67+2.34°
8.09+2.89 9.59+2.722°
7.80+4.15 7.60+2.612
0.286 8.522
0.835 <0.001
8.43+2.29 7.43+2.81
8.00+3.19 6.42+2.64
8.33+£2.65 7.22+2.39
8.48+2.21 9.90+2.592"
8.56+2.06 3.83+2.122bc"
8.68+2.05 7.99+2.09%¢¢
8.92+2.42 8.15+2.33%¢4
7.91+2.41 8.02+2.33¢d

Comparison between the Monotherapy group and the Combination therapy group

t values
P values

0.916 21.371
0.484 <0.001
0.164 1.073
0.870 0.284

Note: (1) Within the Monotherapy group: Compared with the baseline, "P<0.05; Compared with the ACEls/ARBs group,
aP<0.05; Compared with the CCBs group, "P<0.05. (2) Within the Combination therapy group: Compared with the baseline,
“P<0.05; Compared with the ACEls/ARBs + diuretic group, 2P<0.05; Compared with the CCBs + diuretic group, °P<0.05;
Compared with the B-Bs + diuretic group, °P<0.05; Compared with the ACEls/ARBs + CCBs group, “P<0.05. (3) PSQI: Pittsburgh
Sleep Quality Index, ACEls: angiotensin-converting enzyme inhibitors, ARBs: angiotensin receptor blockers, CCBs: calcium chan-

nel blockers, B-Bs: B-blockers.

Multivariate logistic regression analysis of poor
efficacy: Using efficacy (good = O, poor = 1) as
the dependent variable, variables with statisti-
cal significance in the univariate analysis were
entered into a multivariate logistic regression
model. Variable assignments were as follows:
coronary heart disease (no =0, yes = 1); educa-
tional level (junior high school or below = O,
high school or above = 1); carotid artery steno-
sis (normal = 0, mild = 1, moderate-to-severe =
2); medication regimen (monotherapy = O,
combination = 1); PIV, SllI, and carotid plaque
area were treated as continuous variables.

The results showed that coronary heart dis-
ease, high PIV values, moderate-to-severe
carotid artery stenosis, and larger carotid
plaque area were significantly associated with
an increased risk of poor efficacy (P<0.05).
Conversely, combination therapy and higher
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educational level (high school or above) were
protective factors against poor efficacy
(P<0.05; Figure 1).

Discussion

Effective management of hypertension de-
pends fundamentally on achieving sustained
blood pressure control. Poorly controlled blood
pressure leads to progressive vascular and
organ damage, thereby increasing morbidity
and mortality from cardiovascular and renal
complications [16]. Selecting an optimal thera-
peutic regimen that provides both effective and
stable blood pressure reduction remains a
major goal in clinical practice, particularly in the
elderly population, who often present with mul-
tiple comorbidities and complex pathophysio-
logical changes. In the present study, combina-
tion therapy produced a greater reduction in
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Table 7. Safety evaluation of different antihypertensive drug groups [n (%)]

Adverse Drug-related
Drug regimens Level1 Level2 Level3 adverse
events reactions
Monotherapy group (n=70) 29 (41.43) 24 (34.29) 3(4.29) 2(2.86) 9 (12.86)
ACEls/ARBs (n=10) 4 (40.00) 4 (40.00) 0(0.00) 0(0.00) 1 (10.00)
CCBs (n=33) 13(39.39) 10(30.30) 2(6.06) 1(3.03) 4 (12.12)
B-Bs (n=22) 10 (45.45) 8(36.36) 1(4.55) 1(4.55) 3(13.64)
Diuretics (n=5) 2(40.00) 2(40.00) 0(0.00) 0(0.00) 1 (20.00)

P values

Combination therapy group (n=230)
ACEls/ARBs + Diuretics (n=12)
CCBs + Diuretics (n=9)
B-Bs + Diuretics (n=21)
ACEls/ARBs + CCBs (n=36)
CCBs + B-Bs (n=69)
ACEls/ARBs + B-Bs (n=26)
ACEls/ARBs + B-Bs + CCBs (n=57)

P values

0.975 0.921 0.818 0.880 0.853

83(36.09) 70(30.43) 10 (4.35) 3(1.30) 40 (17.39)
4(33.33) 4(33.33) 0(0.00) 0(0.00) 2(16.67)
3(33.33) 3(33.33) 0(0.00) 0(0.00) 2(22.22)
9(42.86) 8(38.10) 1(4.76) 0(0.00) 4 (19.05)
12(33.33) 11(30.56) 1(2.78) 0(0.00) 5 (13.89)
25(36.23) 21(30.43) 3(4.35) 1(1.45) 13(18.84)
9(34.62) 8(30.77) 1(3.85) 0(0.00) 4 (15.38)

21(36.84) 15(26.32) 4(7.02) 2(3.51) 10(17.54)

Comparison between the Monotherapy group and the Combination therapy group

X2 values

P values

0.996 0.980 0.903 0.739 0.995
1.100 0.370
0.294 0.543 0.641 0.332 0.241

Note: ACEls: angiotensin-converting enzyme inhibitors, ARBs: angiotensin receptor blockers, CCBs: calcium channel blockers, B-Bs: 3-blockers.

both systolic and diastolic blood pressure
than monotherapy (P<0.05). The overall effec-
tive rate of the combination therapy group
(75.65%) was higher than that of the monother-
apy group (47.14%) (P<0.05), while no signifi-
cant differences were observed among spe-
cific combination regimens. These findings sug-
gest that combining antihypertensive agents
yields superior control in elderly hypertensive
patients, and that the overall therapeutic ben-
efit depends more on the use of multiple mech-
anisms rather than the specific drug combina-
tion itself. Moreover, multivariate analysis indi-
cated that combination therapy independently
reduced the risk of poor blood pressure control,
even after adjusting for potential confounders,
further reinforcing its clinical advantage.

These results are consistent with previous
research showing that over two-thirds of hyper-
tensive patients fail to achieve target control
using monotherapy [17]. Large-scale studies
have demonstrated that multidrug regimens
are more effective in achieving blood pressure
goals and reducing cardiovascular risk than
single-agent therapy [18-20]. Combination
therapy optimizes antihypertensive efficacy by
targeting multiple physiological pathways si-
multaneously, thereby enhancing the comple-
mentary pharmacological actions of different
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agents [21]. In this study, the ACEls/ARBs +
CCBs dual regimen exhibited a higher effective
rate than ACEIs/ARBs or CCBs monotherapy,
consistent with the findings of Hong et al. [20],
although this difference did not reach statisti-
cal significance. The observed trend likely
reflects the synergistic effects of these drug
classes. Mechanistically, ACEls or ARBs and
CCBs jointly lower intracellular calcium concen-
trations and inhibit the reflex activation of the
renin-angiotensin system induced by calcium
channel blockade, leading to enhanced vasodi-
lation and more sustained blood pressure
reduction [22, 23]. Importantly, combination
therapy did not increase adverse drug reac-
tions. The incidence and severity of drug-relat-
ed adverse events (grades 1-3) did not differ
significantly among groups, consistent with
earlier findings indicating that multidrug regi-
mens do not compromise safety [20].

Accumulating evidence has revealed a bidirec-
tional association between hypertension and
psychiatric disorders such as depression,
anxiety, and sleep disturbances [24]. Chronic
hypertension can affect cerebral perfusion and
neurochemical homeostasis, contributing to
mood and sleep disorders, while psychological
stress and sleep impairment may, in turn, exac-
erbate sympathetic activation and blood pres-
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Table 8. Univariate analysis of poor efficacy [X+s, M (P25, P75), n (%)]

Information Poor e(f:zgcg); group Good ze:ficzaoc%group \Z |Zé :23 P values
Gender 1.561 0.211

Male 49 (52.69) 125 (60.39)

Female 44 (47.31) 82 (39.61)
Age 73.5145.33 73.44+5.17 0.101 0.920
BMI (kg/m?) 26.31+3.07 25.92+2.65 1.121 0.263
Place of residence 2.089 0.148

Rural area 40 (43.01) 71 (34.30)

City 53 (56.99) 136 (65.70)
Course of disease 13.00 (8.00, 16.00) 11.00 (6.00, 15.00) 1.923 0.054
History of smoking 20 (21.51) 42 (20.29) 0.058 0.810
History of alcohol consumption 16 (17.20) 36 (17.39) 0.002 0.968
Diabetes mellitus 20 (21.51) 41 (19.81) 0.114 0.735
Coronary heart disease 40 (43.01) 64 (30.92) 4,143 0.042
Complicated chronic kidney disease 16 (17.20) 24 (11.59) 1.748 0.186
Combined with hyperlipidemia 20 (21.51) 35(16.91) 0.906 0.341
Educational level 5.999 0.014

Junior high school and below 56 (60.22) 93 (44.93)

High school and above 37 (39.78) 114 (55.07)
PIV 220.80 (162.74, 346.07) 191.20 (151.87,229.81) 3.398 0.001
Sli 583.04 (442.11, 786.44) 434.83 (362.65,549.51) 4.977 <0.001
Baseline SBP (mmHg) 151.18+10.17 150.89+9.71 0.239 0.811
Baseline SDP (mmHg) 96.51+5.61 96.94+4.64 0.698 0.486
Baseline GAD-7 score 6.54+1.97 6.67+2.03 0.513 0.608
Baseline PHQ-9 score 6.99+2.85 7.28+2.50 0.877 0.381
Baseline PSQI score 8.37+2.57 8.44+2.32 0.247 0.805
Degree of carotid artery stenosis 16.525 <0.001

Normal 55 (59.14) 154 (74.40)

Mild stenosis 15 (16.13) 37 (17.87)

Moderate to severe stenosis 23 (24.73) 16 (7.73)
Carotid plaques were present 44 (47.31) 72 (34.78) 4.248 0.039
Carotid plaque area (mm?) 0.00 (0.00, 33.43) 0.00 (0.00, 24.39) 2.586 0.010
Drug regimens 20.392 <0.001

Monotherapy 37 (39.78) 33(15.94)

Drug combinations 56 (60.22) 174 (84.06)

Notes: BMI: body mass index, PIV: pan-immune inflammation index, Sll: systemic immune inflammation index, SBP: systolic
blood pressure, SDP: diastolic blood pressure, GAD-7: Generalized anxiety disorder scale, PHQ-9: Patient Health Question-

naire-9, PSQI: Pittsburgh Sleep Quality Index scale.

sure elevation. Hence, clinical management of
hypertension should encompass not only
hemodynamic control but also attention to
patients’ psychological well-being. In the cur-
rent study, ACEls/ARBs monotherapy and
ACEls/ARBs combined with CCBs significantly
improved anxiety, depression, and sleep quality
in elderly hypertensive patients, while CCBs
monotherapy also alleviated depressive symp-
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toms to some extent. These findings support
the hypothesis that RAS blockade exerts bene-
ficial neuropsychological effects beyond its
antihypertensive properties.

A growing body of evidence indicates that ACEls
and ARBs have intrinsic anxiolytic and antide-
pressant potential. Animal studies have shown
that ACEl agents such as captopril and lisinopril
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Pvalue 0Odds Ratio

Combined drug treatment <0001

Educational level (high school and above)0.004

Complicated with coronary heart disease 0.002

PIV 0.023

SII 0.244

Moderate to severe carotid artery stenosis 0.049

Carotid plaque area 0.010

1.927(1.099-3.379)

2.437(1.004-5.914)

0.304(0.166—0.558)  .o—

0440(0253-0.767)  —o— |

1.004(1.001-1.007) .

1.001(0.999-1.003) 6

1.019(1.005—1.034) ‘

0 1 ) 3 4 s
Odds Ratio

Figure 1. Multivariate logistic regression analysis of poor efficacy (Notes: PIV: pan-immune inflammation index, Sll:

systemic immune inflammation index).

mitigate stress-induced depression-like behav-
iors through modulation of the bradykinin/
mammalian target of rapamycin complex 1
(mMTORC1) pathway [25]. Clinical observations
have further demonstrated that captopril and
ARBs such as candesartan and losartan reduce
anxiety and improve emotional stability [26,
27]. A meta-analysis encompassing 11 ran-
domized controlled trials reported that ACEl/
ARB therapy significantly improved mental
health-related quality of life - specifically over-
all well-being, positive mood, and anxiety
scores - compared with placebo or non-RAS
inhibitors [28]. The neurobiological mecha-
nisms underlying these effects are multifacto-
rial. ACEls and ARBs inhibit the binding of an-
giotensin Il (Ang Il) to AT1 receptors, thereby
suppressing excessive hypothalamic-pituitary-
adrenal (HPA) axis activation and attenuating
stress responses. Ang Il promotes proinflam-
matory cytokine release, such as IL-6, while
certain ARBs (e.g., telmisartan) can cross the
blood-brain barrier and directly ameliorate neu-
roinflammation [29, 30]. Moreover, by improv-
ing vascular endothelial function and stabiliz-
ing carotid plaques, ACEI/ARB therapy enhanc-
es cerebral blood flow to the hippocampus and
prefrontal cortex, thereby alleviating vascular-
related depressive and anxiety symptoms. In
terms of sleep regulation, ARBs can reduce
sympathetic excitability and prolong slow-wave
(N3-stage) sleep duration, which contributes to
better sleep quality [31].
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The combination of ACEls/ARBs with CCBs
appeared to yield the greatest improvement in
psychiatric symptoms. This may be attributed
to the additive or synergistic neuroprotective
and vascular effects of these agents. Preclini-
cal evidence shows that several CCBs exhibit
anxiolytic-like effects. Nimodipine, for example,
reduces fear conditioning in mice by limiting
neurotransmitter release and excitatory post-
synaptic currents in the amygdala [32], where-
as diltiazem enhances neurosteroid production
in the brain, resulting in anxiolytic-like behavior
[33]. However, findings from human studies
regarding the relationship between CCBs use
and depression remain inconsistent. Some
cohort analyses suggest that CCBs therapy
reduces depression risk [34], whereas others
associate CCBs use with increased hospitaliza-
tion for mood disorders [35]. These discrepan-
cies may stem from heterogeneity in patient
populations, outcome definitions, and con-
founder control. The neuropsychological influ-
ence of CCBs is likely mediated through their
effects on L-type calcium channels (Cav1.2 and
Cav1.3) in the brain. By modulating glutamate
and GABA neurotransmission and synaptic
plasticity, CCBs can influence activity within
emotion-regulating regions such as the pre-
frontal cortex and hippocampus [36]. In addi-
tion, they regulate neuroinflammation through
NF-kB-related signaling, reduce microglial over-
activation, promote neurosteroid synthesis,
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and lower oxidative stress. These pathways
may act synergistically with ACEIs/ARBs to alle-
viate anxiety and depressive symptoms [37].

In contrast, B-blockers monotherapy and [-
blockers combined with diuretics were found to
exacerbate depressive symptoms and sleep
disturbances. Prior reviews have highlighted
that B-blockers, particularly lipophilic agents
such as propranolol, can cross the blood-brain
barrier and interfere with central noradrenergic
signaling, leading to fatigue, lethargy, and
depressed mood. These neurochemical chang-
es disrupt emotional regulation and may pro-
voke depression-like symptoms. Additionally,
diuretics can induce electrolyte imbalances -
particularly hypokalemia and hyponatremia -
which may provoke neurological manifesta-
tions including mood fluctuations and sleep
rhythm disturbances. Such electrolyte chang-
es may also alter the pharmacodynamics of
psychotropic medications, either diminishing
efficacy or exacerbating side effects [38]. The
concomitant use of B-blockers and diuretics
may therefore amplify these neuropsychiatric
effects through overlapping physiological path-
ways, consistent with the present observa-
tions.

Despite significant therapeutic advances, the
overall rate of blood pressure target attain-
ment in elderly hypertensive patients remains
suboptimal. In this study, the control rate was
69.00%, similar to that reported by Lee HY et
al. (65.56%) in an elderly cohort [39]. Both
studies indicate that over 30% of patients fail
to achieve optimal control, underscoring the
need to identify determinants of therapeutic
resistance. The current analysis revealed that
comorbid coronary heart disease, elevated PIV
values, moderate-to-severe carotid stenosis,
and larger carotid plaque areas were indepen-
dently associated with poor treatment efficacy,
whereas combination therapy and higher edu-
cational level (senior high school or above)
were protective factors. PIV, as an integrated
marker of systemic immune-inflammatory acti-
vation, reflects heightened inflammatory status
[40]. In hypertensive individuals, persistent
high blood pressure causes endothelial injury,
while increased PIV may accelerate carotid
intimal thickening, lipid deposition, and plaque
progression by enhancing proinflammatory
cytokine secretion (e.g., TNF-«, IL-6) and oxida-
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tive stress [41]. These vascular inflammatory
processes can impair local perfusion and may
also blunt responsiveness to antihypertensive
therapy via systemic inflammatory signaling,
representing a potential biological mechanism
underlying reduced treatment efficacy.

Patients with concomitant coronary heart dis-
ease often exhibit more extensive vascular
pathology and structural or functional cardiac
abnormalities, including myocardial hypertro-
phy and reduced cardiac reserve capacity.
Such comorbidities complicate hemodynamic
regulation and increase the difficulty of blood
pressure control, thereby diminishing the eff-
ectiveness of antihypertensive therapy [42].
Collectively, these findings emphasize that vas-
cular inflammation, endothelial dysfunction,
and comorbid atherosclerotic disease contrib-
ute significantly to therapeutic resistance in
elderly hypertensive patients, suggesting that
comprehensive management strategies should
incorporate anti-inflammatory and vascular-
protective interventions.

This study has several limitations. First, as a
single-center study with a relatively limited
sample size, the possibility of selection bias
cannot be excluded. Second, because of its
retrospective design, certain variables that
might influence therapeutic response were
unavailable, restricting the inclusion of poten-
tially relevant confounding factors. Future mul-
ticenter, prospective studies with larger cohorts
and longer follow-up periods are warranted to
validate these findings and explore the longitu-
dinal relationship between inflammatory mark-
ers, vascular remodeling, psychiatric symp-
toms, and antihypertensive outcomes.

In conclusion, combination therapy provides
superior antihypertensive efficacy compared
with monotherapy in elderly patients, without
increasing the incidence of adverse events or
drug-related reactions. Among the various regi-
mens, ACEls/ARBs monotherapy and particu-
larly ACEls/ARBs combined with CCBs demon-
strated the most favorable effects on both
blood pressure control and psychiatric symp-
toms, whereas [(-blockers, especially when
combined with diuretics, may negatively affect
mood and sleep. When selecting antihyperten-
sive strategies for elderly patients, clinicians
should consider not only hemodynamic efficacy
but also psychological comorbidities, vascular
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inflammatory status, carotid pathology, and
educational background. ACEls/ARBs-based
combination therapy - particularly ACEls/ARBs
+ CCBs - should be prioritized to achieve opti-
mal blood pressure.
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