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Abstract

Background: Women during the menopausal transi-
tion often experience mood disorders, sleep disturbances,
and cognitive decline, making the use of psychotropic drugs
relatively common. However, the relationship between
psychiatric drug use and cognitive function in menopausal
women remains unclear.

Methods: This was a cross-sectional study that in-
cluded women aged 45—65 years from the National Health
and Nutrition Examination Survey (NHANES) 2021-2023
cycle. Psychiatric drug use was defined based on pre-
scription drug data, including antidepressants, benzodi-
azepines, and sedative-hypnotics. Cognitive function was
assessed using the Digit Symbol Substitution Test (DSST).
The Bayesian Kernel Machine Regression model was used
to analyse the relationship between psychiatric drug use
and cognitive function, with adjustment for potential con-
founders, including routine demographic characteristics.

Results: A total of 956 women during the menopausal
transition were included in the analysis. As the number of
psychotropic drugs used increased, cognitive function de-
cline became more pronounced. Antidepressants and ben-
zodiazepines played dominant roles in this association (pos-
terior inclusion probability >0.9). The concurrent use of

Submitted: 1 June 2026 Revised: 10 August 2026  Accepted: 19 Au-
gust 2026  Published: 15 October 2026

*Corresponding author details: Hui Ma, Department of Pharmacy, The
Second Hospital of Dalian Medical University, 116023 Dalian, Liaoning,
China. Email: mahui-82(@163.com; Chenyang Zhao, Department of Phar-
macy, The Second Hospital of Dalian Medical University, 116023 Dalian,
Liaoning, China. Email: amychina0411@163.com

T These authors contributed equally.

Actas Esp Psiquiatr 2026;54(5):1657—1665. https://doi.org/10.62641/aep.2352 | ISSN:1578-2735

two or more psychotropic drugs was associated with an
11%—24% reduction in DSST cognitive scores. In the con-
text of three-drug combinations, the cognitive impairment
associated with antidepressants and benzodiazepines were
amplified, resulting in an additional 5.1%—6.3% decrease in
cognitive scores.

Conclusions: Psychiatric medication use showed a
significant cross-sectional association with poorer cogni-
tive performance among women undergoing menopausal
transition, and polypharmacy regimens displayed stronger
associations than single-drug regimens. Clinically, greater
attention should be paid to the potential cognitive impact of
psychiatric drug use in menopausal women, and polyphar-
macy regimens should be optimised.
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Introduction

The menopausal transition is a critical physiologi-
cal period during which women shift from the reproduc-
tive stage to the postmenopausal phase, primarily charac-
terised by ovarian function decline and fluctuations in oe-
strogen levels [1]. Some studies have shown that women
undergoing the menopausal transition are often accompa-
nied by symptoms such as hot flashes, sleep disturbances,
mood swings, depression, and anxiety, and may also expe-
rience cognitive changes, such as decreased attention and
impaired memory [2—4]. In the process of global popula-
tion aging, cognitive health issues in women undergoing the
menopausal transition are gradually receiving widespread
attention. Existing epidemiological studies have shown that
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the prevalence of clinically significant depressive symp-
toms in women undergoing the menopausal transition is
several times higher than that in premenopausal women
[5,6].

Because women undergoing the menopausal tran-
sition often experience mental and psychological symp-
toms such as insomnia, anxiety, and depression, psychi-
atric drug use is relatively common in this population.
Antidepressants, benzodiazepines, and sedative-hypnotic
drugs have become common treatment drugs for improving
menopausal-related symptoms [7,8]. Since the menopausal
transition usually lasts for several years, women are very
likely to have long-term use of psychotropic drugs, which
may potentially affect their neurocognitive function. Pre-
vious studies have shown that some psychotropic drugs
may have adverse effects on cognitive function through
mechanisms such as affecting central neurotransmission,
increasing anticholinergic load, and inhibiting neural activ-
ity [9,10]. Among them, tricyclic antidepressants with an-
ticholinergic effects may cause memory loss and cognitive
decline by interfering with cholinergic neurotransmission;
some antidepressants may also cause drowsiness and psy-
chomotor retardation [11-13]. However, current research
on the relationship between long-term medication use and
cognitive function are still inconsistent.

A study suggests that antidepressant treatment may
have certain beneficial effects on cognitive function after
alleviating depressive symptoms [14]. Overall, with in-
creasing psychosocial stress and improved access to mental
health services, psychotropic drug use among middle-aged
and older women shows a gradually rising trend [15]. Addi-
tionally, women undergoing the menopausal transition are
more likely to use multiple psychotropic drugs concurrently
rather than just a single drug, which may indicate poten-
tial synergistic or additive effects between different drugs
[16]. Traditional statistical methods usually evaluate only
the linear relationship between a single drug and an out-
come, making it difficult to fully reflect the complex effects
of multiple psychotropic drug exposures on cognitive func-
tion. Therefore, statistical methods that can address nonlin-
ear relationships and interactions are needed to further ex-
plore the relationship between multiple psychotropic drug
exposure and cognitive function.

Based on the National Health and Nutrition Exami-
nation Survey (NHANES) database, this study investigates
the relationship between psychotropic drug use and cog-
nitive function in women during the menopausal transi-
tion. The Bayesian Kernel Machine Regression (BKMR)
model was applied to assess the joint associations, nonlin-
ear relationships, and potential interactions of multiple psy-
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chotropic drug exposures in relation to cognitive function,
aiming to provide epidemiological evidence for the rational
use of psychotropic drugs and the protection of cognitive
function in women undergoing the menopausal transition.

Materials and Methods

Study Population

This study used data from the NHANES 2021-2023
cycle. Since this study only analysed de-identified publicly
available data, additional ethical approval was not required.
A total of 4879 women aged 45-65 years were initially
identified. Among them, 1293 had completed the Digit
Symbol Substitution Test (DSST). After excluding 105 in-
dividuals with a history of neurological or psychiatric dis-
orders, 63 with missing covariate data, and 169 with incom-
plete prescription drug records, 956 eligible women were fi-
nally included in the final analysis. Baseline characteristics
were compared between the included and excluded partic-
ipants. No significant differences were observed in demo-
graphic, except for smoking status (Supplementary Table
1), suggesting that excluding these participants would not
introduce substantial selection bias.

Included Criteria

(1) female; (2) aged 45-65, corresponding to the
menopause-related age range [17]; (3) completed cogni-
tive function tests; (4) drug exposure status was determined
using the NHANES prescription medication questionnaire,
which records prescription medications used during the 30
days preceding the interview. Participants reporting at least
one psychotropic medication during this period were classi-
fied as psychotropic medication users, whereas those with-
out any reported psychotropic medication use during the
same period served as the reference group; and (5) a record
of prescription drug use must have at least one registration
of psychotropic drug exposure information.

This study focuses on three types of psychotropic
drugs. The drug variables were screened and matched based
on NHANES official drug codes and generic names (Ta-
ble 1): (1) antidepressants, including selective serotonin
reuptake inhibitors (e.g., fluoxetine, paroxetine, and ser-
traline), serotonin—noradrenaline reuptake inhibitors (e.g.,
venlafaxine and duloxetine), and tricyclic antidepressants
(e.g., amitriptyline and doxepin); (2) benzodiazepines,
including alprazolam, lorazepam, diazepam, and clon-
azepam; and (3) sedative-hypnotics, including Z-drugs
(zolpidem, eszopiclone, zaleplon, and zopiclone).
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Table 1. Official RxNorm codes for the 15 psychotropic

drugs based on NHANES.
Drug RxNorm
Fluoxetine 3127
Paroxetine 3129
Sertraline 3130
Venlafaxine 3132
Duloxetine 28444
Amitriptyline 2140
Doxepin 2142
Alprazolam 2035
Lorazepam 2041
Diazepam 2037
Clonazepam 2036
Zolpidem 3440
Eszopiclone 68727
Zaleplon 3439
Zopiclone 10491

NHANES, National Health and Nu-

trition Examination Survey.

Exclusion Criteria

(1) Previously self-reported stroke, Parkinson’s dis-
ease, dementia, or other serious neurological diseases;
(2) Previously diagnosed psychiatric disorders, including
schizophrenia, bipolar disorder, and other serious mental
disorders; (3) Missing key covariates, including body mass
index (BMI), education level, race, and smoking (Defini-
tion: at least 100 cigarettes during their lifetime), and al-
cohol consumption (Definition: >12 drinks/year); and (4)
Taking drugs (excluding the study target drugs) that may
affect mood or mental state within the past 30 days.

Cognitive Function Assessment

Cognitive function was assessed using the DSST from
the NHANES. This test is a sensitive measure of executive
function and information processing speed, and has been
widely used for the quantitative assessment of cognitive
function in epidemiological studies. Higher scores indi-
cate better cognitive performance [18]. The DSST was used
both as a continuous variable and as a four-level categori-
cal variable based on quartiles (<29; 30-39; 40-48; 49+),
the specific scoring criteria were applied as previously de-
scribed [19].
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Statistical Analysis

All statistical analyses were performed using R soft-
ware (version 4.2.1, R Foundation for Statistical Comput-
ing, Vienna, Austria). Continuous variables were presented
as mean + standard deviation, and categorical variables
were presented as frequency (percentage) [n (%)]. Normal-
ity of continuous variables was tested using the Shapiro—
Wilk test, and homogeneity of variances was tested us-
ing Levene’s test. For continuous variables that followed
a normal distribution and had homogeneous variances,
comparisons among multiple groups were performed us-
ing ANOVA. Comparisons of categorical variables between
groups were performed using the chi-square test or Fisher’s
exact test, as appropriate.

The BKMR model implemented in the R package was
used, with different types of psychotropic drugs treated as
mixture exposure variables. In this study, psychiatric drug
use was modelled as a four-level categorical variable (no
drug use; use of one type; use of two types; use of three
types), cognitive test score was used as the outcome vari-
able, and adjustments were made for covariates including
age, race, education level, BMI, smoking, and alcohol use.
The BKMR analysis primarily assessed: (1) the overall ef-
fect of the psychiatric drug mixture; (2) the independent as-
sociation of each drug with cognitive function; (3) potential
interactions between different drug types; and (4) nonlin-
ear exposure—response relationships. The model was fitted
using 50,000 iterations, with the first 10,000 iterations dis-
carded as burn-in, and the remaining 40,000 iterations used
for posterior distribution estimation. A posterior inclusion
probability (PIP) closer to 1 indicates stronger evidence that
the corresponding drug type contributes to the mixture ef-
fect.

Results
Baseline Characteristics of Participants

The baseline characteristics of the 956 women in-
cluded in the study are presented in Table 2. The mean
age of participants was 53.4 + 7.7 years. The mean BMI
was 29.1 £ 6.7 kg/m%. Most participants had at least a
high school education, and Non-Hispanic White individuals
constituted the largest racial/ethnic group. Approximately
two-thirds of participants reported alcohol consumption,
whereas 30.0% reported smoking. Our analysis showed
that the mean DSST score was 39.6 + 13.7, and DSST
scores tended to decrease with increasing age (p < 0.001).
Regarding psychiatric drug use, 86.9% of participants re-
ported the use of at least one type of psychotropic drugs,
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Table 2. Baseline characteristics of women from the NHANES database (n = 956).

Variable Overall 45-50 years old ~ 51-60 yearsold ~ >61 yearsold  F/x? P
(n=956) (n=322) (n=582) (n=152)
Age (years) 53.4£7.7 47+23 563 £2.9 623+ 1.6 726.8 <0.001
DSST score 39.6 +13.7 445+ 13.8 372+ 119 309 +£11.8 86.3 <0.001
DSST group 61.52 <0.001
<29 218 (22.8%) 52 (16.1%) 148 (25.4%) 18 (34.6%)
30-39 275 (28.8%) 89 (27.6%) 166 (28.5%) 20 (38.5%)
4048 302 (31.6%) 110 (34.2%) 179 (30.8%) 13 (25.0%)
49+ 161 (16.8%) 71 (22.0%) 89 (15.3%) 1 (1.9%)
BMI (kg/m?) 29.1 £ 6.7 28.4+6.3 297+ 6.8 28.6 +5.9 2.1 0.08
Smoking status (yes) 287 (30.0%) 183 (56.8%) 84 (14.4%) 20 (38.5%) 136.5 <0.001
Alcohol consumption (yes) 650 (68.0%) 222 (68.9%) 392 (67.4%) 36 (69.2%) 0.3 0.03
Education level 42.7 <0.001
Below high school 63 (6.6%) 25 (7.8%) 20 (3.4%) 18 (34.6%)
High school/GED 681 (71.2%) 199 (61.8%) 459 (78.9%) 23 (44.2%)
College or above 212 (22.2%) 98 (30.4%) 103 (17.7%) 11 (21.2%)
Race 10.31 0.58
Non-Hispanic White 571 (59.7%) 182 (56.5%) 356 (61.2%) 33 (63.5%)
Non-Hispanic Black 115 (12.0%) 42 (13.0%) 66 (11.3%) 7 (13.5%)
Hispanic 106 (11.1%) 48 (14.9%) 52 (8.9%) 6 (11.5%)
Other 164 (17.2%) 50 (15.6%) 108 (18.6%) 6 (11.5%)
Number of psychotropic drugs 28.92 <0.001
0 125 (13.1%) 46 (14.3%) 72 (12.4%) 7 (13.5%)
1 362 (37.9%) 128 (39.8%) 219 (37.6%) 15 (28.8%)
2 328 (34.3%) 101 (31.4%) 204 (35.1%) 23 (44.2%)
3 141 (14.7%) 47 (14.6%) 87 (14.9%) 7 (13.5%)

Note: DSST, Digit Symbol Substitution Test; BMI, body mass index; GED, General Educational Development; NHANES, National

Health and Nutrition Examination Survey.

and 49.0% reported polypharmacy (concurrent use of mul-
tiple drugs).

Overall Association Between Combined Use of Three
Types of Psychotropic Drugs and DSST Scores

BKMR analysis of polypharmacy (Fig. 1) revealed
a nonlinear negative association between combined use
of psychotropic drugs and DSST scores in women. At
low exposure levels (use of 0—1 type drug), no statisti-
cally significant association with cognitive function was ob-
served. However, when the exposure level exceeded the 0.5
quantile (i.e., concurrent use of two or more type of psy-
chotropic drugs), DSST scores decreased significantly, sug-
gesting a potential synergistic cognitive impairment effect
of polypharmacy. Specifically, at low exposure levels, the
estimated association with DSST scores was close to zero.
Compared with non-users, women using a single type of
psychiatric drug showed a mean decrease in DSST score
of less than 3%, which was not statistically significant.
When exposure exceeded the 0.5 quantile, DSST scores de-
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clined by approximately 11% compared with those using
two type drugs, with the 95% confidence interval lying en-
tirely below zero, indicating statistical significance. As the
overall exposure level further increased to the 0.7 quantile,
the reduction in DSST scores reached 24%, demonstrat-
ing a markedly amplified synergistic impairment effect of
polypharmacy.

The PIP results from the BKMR model (Table 3)
showed that benzodiazepines (PIP = 0.980) and antidepres-
sants (PIP = 1.000) were the primary exposure factors influ-
encing DSST-measured cognitive function in women, indi-
cating potential independent associations. In contrast, the
PIP for sedative-hypnotics was only 0.092, suggesting no
significant independent association with cognitive function.

Independent Associations Between Individual
Psychotropic Drug Types and Cognitive Function

The BKMR univariate exposure—response analysis
(Fig. 2) revealed that benzodiazepines showed the strongest
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Fig. 1. Total effects of three types of psychotropic drugs on cognitive function (DSST) in women. Note: Adjusted for age, BMI,
education level, race, smoking, and drinking. DSST, Digit Symbol Substitution Test.

Table 3. Posterior inclusion probabilities (PIPs) of three types
of psychotropic drugs for DSST cognitive function in women.

Variable Group PIP
Antidepressants 1 1

BZDs 2 0.98
Sedative-hypnotics 3 0.092

Note: Adjusted for age, BMI, education level, race, smok-
ing, and drinking. DSST, Digit Symbol Substitution Test;
BZDs, benzodiazepines.

association with DSST-measured cognitive function in
women, significantly reducing cognitive processing speed
even at low-to-moderate exposure levels. In contrast,
antidepressants and sedative-hypnotics, when used alone,
showed no significant independent association with cog-
nitive function in this study. The positive fluctuation ob-
served for benzodiazepines at high exposure levels should
be interpreted with caution due to the limited sample size
at extreme exposure levels, and may not have practical bi-
ological significance.
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Interactions Among Three Types of Psychotropic Drugs in
Relation to Cognitive Function in Women

In Fig. 3, antidepressants showed associations with
lower DSST scores across different polypharmacy levels.
Among participants using one type (low-exposure), antide-
pressant use was associated with 1.2% score reduction, with
confidence intervals crossing zero. Similarly, among those
using two types of psychotropic drugs (moderate exposure),
antidepressant use was associated with 2.5% score reduc-
tion, with confidence intervals crossing zero. The most se-
vere cognitive decline (6.3% reduction, confidence inter-
vals not crossing zero) was detected in the three-drug com-
bination group (high exposure).

For benzodiazepines, monotherapy and dual-drug co-
use significantly improved DSST scores by 2.6% and 3.0%,
respectively, although the confidence intervals crossed
zero. These findings indicated no independent cognitive
impairment at low or moderate polypharmacy burden. This
cognitive benefit was not observed in triple-drug regimens,
in which cognitive performance dropped by 5.1% and the
confidence intervals did not cross zero. Sedative-hypnotics
triggered a 1.3% decline in DSST scores when used alone,
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Fig. 2. Single-drug exposure-response relationships between three types of psychotropic drugs and DSST cognitive function in
women. Note: A, antidepressants; B, benzodiazepines; S, sedative-hypnotics. The 0.25, 0.5, and 0.75 quantiles do not represent dose
quantiles of individual drugs. Instead, they represent different levels of overall psychotropic polypharmacy burden, defined by the number
of concurrently used psychotropic medication classes (0, 1, 2, or 3 types), reflecting different backgrounds of combined medication use.
Adjusted for age, BMI, education level, race, smoking, and drinking. DSST, Digit Symbol Substitution Test.
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Fig. 3. Interactions among three types of psychotropic drugs in relation to DSST cognitive function in women. Note: A, antide-
pressants; B, benzodiazepines; S, sedative-hypnotics. Adjusted for age, BMI, education level, race, smoking, and drinking. DSST, Digit
Symbol Substitution Test.
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although the confidence interval crossed zero; no statisti-
cally significant associations were observed for co-use of
two or three types of psychotropic drugs (0% score change).

Across all polypharmacy strata, only antidepressants
induced progressively worse cognitive outcomes as the
number of concurrent psychiatric drug use increase, with
their harmful cognitive effects amplified under three-drug
combination. Benzodiazepines only impaired cognition
when paired with two additional psychiatric medications.

Discussion

This study systematically analysed the effects of in-
dividual and combined exposure to three types of psy-
chotropic drugs—antidepressants, benzodiazepines, and
sedative-hypnotics—on DSST scores in women using the
BKMR model. This study provides evidence that polyphar-
macy of psychotropic drugs, rather than individual medica-
tion use alone, may represent an important factor associ-
ated with cognitive performance among middle-aged and
older women. By evaluating the combined burden of mul-
tiple psychotropic medication classes, our findings extend
previous research that has primarily focused on single-drug
exposure.

The observed association between concurrent benzo-
diazepine and antidepressant use and poorer cognitive per-
formance highlights the potential importance of considering
medication combinations in clinical cognitive risk assess-
ment. Although the underlying mechanisms remain to be
elucidated, the findings may be biologically plausible given
the distinct effects of these medications on central nervous
system pathways involved in attention, information pro-
cessing, and executive function. The results revealed that
benzodiazepine use was associated with poorer cognitive
performance in women. Moreover, we identified strong as-
sociations between concurrent use of these medications and
poorer cognitive performance, forming a notable associa-
tion pattern observed in women with lower DSST scores.
From a mechanistic perspective, benzodiazepines act on
the central nervous system and may affect executive func-
tions such as attention and information processing speed,
which is consistent with the finding that their use alone
has been associated with cognitive impairment [20,21]. In
contrast, antidepressants used alone may exert a neutral or
even mildly protective effect by improving mood and al-
leviating depression-related cognitive impairment [22,23].
However, cognitive impairment is induced only when an-
tidepressants are used in combination with sedative agents
such as benzodiazepines, because of potential additive ef-
fects on central nervous system depression. In this study,
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sedative-hypnotics did not exhibit independent cognitive
impairment effects, which may be attributed to the fact that
commonly used non-benzodiazepine hypnotics in clinical
practice have short half-lives and minimal daytime seda-
tive side effects [24]. However, these drugs may amplify
the cognitive impairing effects of other drugs in the context
of polypharmacy, demonstrating a potential interaction.

The findings of this study further suggest that women
face a risk of cognitive impairment associated with
polypharmacy in the context of psychiatric drug use. Com-
pared with monotherapy, the combined use of benzodi-
azepines and antidepressants poses a more pronounced haz-
ard to cognitive function, potentially producing additive
effects at the level of the central nervous system through
distinct mechanisms of action, thereby exerting more sub-
stantial adverse effects on cognitive functions such as at-
tention, information processing speed, and executive func-
tion. Previous studies have demonstrated that benzodi-
azepines, by enhancing y-aminobutyric acid-mediated cen-
tral inhibition, reduce neural activity in the prefrontal cor-
tex and hippocampus, leading to psychomotor slowing and
impaired memory processing. Meanwhile, some antide-
pressants, particularly those with anticholinergic properties,
may also affect cholinergic neurotransmission, thereby in-
terfering with attention and learning and memory processes
[25,26]. Considering the high prevalence of psychiatric
symptoms in women during the perimenopausal and post-
menopausal stages [27], psychiatric drug use and polyphar-
macy are relatively common in clinical practice, which may
further amplify the risk of cognitive impairment in this pop-
ulation. In clinical practice, the use of benzodiazepines
alone should be carefully managed, and the necessity of
polypharmacy among women should be rigorously eval-
uated. Long-term concurrent use of antidepressants and
benzodiazepines should be avoided whenever possible to
reduce the potential risk of cognitive impairment. Fur-
thermore, although sedative-hypnotics showed no associ-
ation with poorer cognitive performance in this study, they
should still be used with caution in polypharmacy regimens
to avoid additive adverse effects of combined medications.

Several limitations of this study should be acknowl-
edged. Because participants with missing cognitive assess-
ment or prescription medication data were excluded, selec-
tion bias cannot be completely excluded. After stratifying
by age, the sample distribution was uneven, as follow-up
and inclusion of older individuals are more challenging—
a common issue in the NHANES database as well. Some
categorical variables had very small frequencies; although
appropriate statistical methods were applied, residual bias
may still exist. Second, this was a cross-sectional observa-
tional study, which precludes establishing causal relation-
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ships. Additionally, detailed information regarding specific
drug types, dosages, or durations of use was unavailable.
Future longitudinal cohort studies are warranted to further
validate the long-term effects of psychiatric drug polyphar-
macy on cognitive function in women, particularly in older
age groups.

Conclusions

This study found that benzodiazepine use alone was
associated with poorer cognitive impairment in women,
whereas antidepressants showed stronger associations with
cognitive performance when used in combination with
other drugs. The polypharmacy pattern combining ben-
zodiazepines and antidepressants was positively associ-
ated with poorer cognitive performance among women.
Sedative-hypnotics showed no significant independent as-
sociation with cognitive function in this study, although
they may synergistically increase the risk of cognitive im-
pairment in the context of polypharmacy. Clinically, at-
tention should be given to managing the use of benzodi-
azepines and polypharmacy involving psychotropic drugs.

Availability of Data and Materials

The datasets used during the current study were avail-
able from the corresponding authors on reasonable request.

Author Contributions

YJ, HS and CYZ designed the study; all authors con-
ducted the study; YJ and HM collected and analyzed the
data. YJ and HS participated in drafting the manuscript, and
all authors contributed to critical revision of the manuscript
for important intellectual content. All authors gave final
approval of the version to be published. All authors partic-
ipated fully in the work, took public responsibility for ap-
propriate portions of the content, and agreed to be account-
able for all aspects of the work in ensuring that questions
related to the accuracy or completeness of any part of the
work were appropriately investigated and resolved.

Ethics Approval and Consent to Participate

This study used data from the National Health and Nu-
trition Examination Survey (NHANES) 2021-2023 cycle.
Since this study only analyzed de-identified publicly avail-
able data, additional ethical approval was not required.

1664

Acknowledgment

Not applicable.

Funding

None.

Conflict of Interest

The authors declare no conflict of interest.

Supplementary Material

Supplementary material associated with this article
can be found, in the online version, at https://doi.org/10.
62641/aep.2352.

References

[1] Santoro N, Roeca C, Peters BA, Neal-Perry G. The Menopause
Transition: Signs, Symptoms, and Management Options. The Jour-
nal of clinical endocrinology and metabolism. 2021; 106: 1-15.
https://doi.org/10.1210/clinem/dgaa764.

[2] Thurston RC, Thomas HN, Castle AJ, Gibson CJ. Menopause as a
biological and psychological transition. Nature Reviews Psychology.
2025; 4: 530-543. https://doi.org/10.1038/s44159-025-00463-9.

[3] Toricelli M, Ishikura IA, Hachul H, Tufik S, Andersen ML. Be-
yond Hot Flashes: The Cognitive Dimension of Sleep Disruption
in Menopause and Sexual Function. Current Sexual Health Reports.
2026; 18: 7. https://doi.org/10.1007/s11930-026-00421-3.

[4] Metcalf CA, Duffy KA, Page CE, Novick AM. Cognitive Prob-
lems in Perimenopause: A Review of Recent Evidence. Current
psychiatry reports. 2023; 25: 501-511. https://doi.org/10.1007/
$11920-023-01447-3.

[5] Jia Y, Zhou Z, Xiang F, Hu W, Cao X. Global prevalence of de-
pression in menopausal women: A systematic review and meta-
analysis. Journal of affective disorders. 2024; 358: 474-482. https:
//doi.org/10.1016/j.jad.2024.05.051.

[6] Freeman EW. Depression in the menopause transition: risks in
the changing hormone milieu as observed in the general popula-
tion. Women’s Midlife Health. 2015; 1: 2. https://doi.org/10.1186/
540695-015-0002-y.

[7] Alsugeir D, Adesuyan M, Talaulikar V, Wei L, Whittlesea C, Brauer
R. Common mental health diagnoses arising from or coinciding with
menopausal transition and prescribing of SSRIs/SNRIs medications
and other psychotropic medications. Journal of affective disorders.
2024; 364: 259-265. https://doi.org/10.1016/j.jad.2024.08.036.

[8] Kim DR, Joffe H. Use of antidepressants during perimenopause.
Women’s health. 2006; 2: 627-637. https://doi.org/10.2217/
17455057.2.4.627.

Actas Esp Psiquiatr 2026;54(5):1657—1665. https://doi.org/10.62641/aep.2352 | ISSN:1578-2735

© 2026 The Author(s). This is an open access article under the CC BY 4.0 license.


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.62641/aep.2352
https://doi.org/10.62641/aep.2352
https://doi.org/10.1210/clinem/dgaa764
https://doi.org/10.1038/s44159-025-00463-9
https://doi.org/10.1007/s11930-026-00421-3
https://doi.org/10.1007/s11920-023-01447-3
https://doi.org/10.1007/s11920-023-01447-3
https://doi.org/10.1016/j.jad.2024.05.051
https://doi.org/10.1016/j.jad.2024.05.051
https://doi.org/10.1186/s40695-015-0002-y
https://doi.org/10.1186/s40695-015-0002-y
https://doi.org/10.1016/j.jad.2024.08.036
https://doi.org/10.2217/17455057.2.4.627
https://doi.org/10.2217/17455057.2.4.627

Hui Ma, et al.

Relationship Between Psychiatric Drug Use and Cognitive Function in Women During the Menopausal Tran-

sition: An Analysis Based on the NHANES Database

[9]

[10]

[11]

[12]

[13]

[15]

[16]

[17]

[18]

Stewart SA. The effects of benzodiazepines on cognition. The Jour-
nal of clinical psychiatry. 2005; 66 Suppl 2: 9-13.

Gray SL, Anderson ML, Dublin S, Hanlon JT, Hubbard R, Walker
R, et al. Cumulative use of strong anticholinergics and incident de-
mentia: a prospective cohort study. JAMA internal medicine. 2015;
175: 401-407. https://doi.org/10.1001/jamainternmed.2014.7663.

Tannenbaum C, Paquette A, Hilmer S, Holroyd-Leduc J, Carnahan
R. A systematic review of amnestic and non-amnestic mild cognitive
impairment induced by anticholinergic, antihistamine, GABAergic
and opioid drugs. Drugs & aging. 2012; 29: 639—658. https://doi.or
2/10.1007/bf03262280.

Zheng YB, Shi L, Zhu XM, Bao YP, Bai LJ, LiJQ, et al. Anticholin-
ergic drugs and the risk of dementia: A systematic review and meta-
analysis. Neuroscience and biobehavioral reviews. 2021; 127: 296—
306. https://doi.org/10.1016/j.neubiorev.2021.04.031.

Gougoulaki M, Lewis G, Nutt DJ, Peters TJ, Wiles NJ, Lewis
G. Sex differences in depressive symptoms and tolerability af-
ter treatment with selective serotonin reuptake inhibitor antide-
pressants: Secondary analyses of the GENPOD trial. Journal of
psychopharmacology. 2021; 35: 919-927. https://doi.org/10.1177/
0269881120986417.

Liu L, Lv X, Zhou S, Liu Q, Wang J, Tian H, ef al. The effect of
selective serotonin reuptake inhibitors on cognitive impairment in
patients with depression: A prospective, multicenter, observational
study. Journal of psychiatric research. 2021; 141: 26-33. https://do
i.org/10.1016/j.jpsychires.2021.06.020.

Stuart AL, Mohebbi M, Pasco JA, Quirk SE, Brennan-Olsen SL,
Berk M, et al. Pattern of psychotropic medication use over two
decades in Australian women. The Australian and New Zealand jour-
nal of psychiatry. 2017; 51: 1212-1219. https://doi.org/10.1177/
0004867417704056.

Liu 'Y, Yang M, Ding Y, Wang H, Zhang H, Wang D, et al. Clinical
significance of potential drug-drug interactions in older adults with
psychiatric disorders: a retrospective study. BMC Psychiatry. 2022;
22: 563. https://doi.org/10.1186/s12888-022-04207-4.

Fatima U, Rasheed R. The unmet needs of menopausal women in pri-
mary care. The British journal of general practice: the journal of the
Royal College of General Practitioners. 2024; 74: bjgp24X737949.
https://doi.org/10.3399/bjgp24X737949.

Jaeger J. Digit Symbol Substitution Test: The Case for Sensitivity
Over Specificity in Neuropsychological Testing. Journal of clinical
psychopharmacology. 2018; 38: 513-519. https://doi.org/10.1097/jc

Actas Esp Psiquiatr 2026;54(5):1657—1665. https://doi.org/10.62641/aep.2352 | ISSN:1578-2735

[19]

[20]

[21]

[22]

[23]

[24]

[25

=

[26]

[27]

p-0000000000000941.

Rosano C, Perera S, Inzitari M, Newman AB, Longstreth WT, Stu-
denski S. Digit Symbol Substitution test and future clinical and sub-
clinical disorders of cognition, mobility and mood in older adults.
Age and ageing. 2016; 45: 688-695. https://doi.org/10.1093/ageing
/afw116.

Shiga T, Hoshino H, Ochiai H, Osakabe Y, Kanno K, Horikoshi S, et
al. Effects of benzodiazepine and orexin receptor antagonist on cog-
nitive function revealed by auditory event-related potentials. Journal
of psychopharmacology. 2021; 35: 1488-1495. https://doi.org/10.
1177/02698811211035390.

Cafiada Y, Sabater A, Sierra P, Balanza-Martinez V, Berk M, Dodd
S, et al. The effect of concomitant benzodiazepine use on neurocog-
nition in stable, long-term patients with bipolar disorder. The Aus-

tralian and New Zealand journal of psychiatry. 2021; 55: 1005—
1016. https://doi.org/10.1177/0004867420969819.

Furukawa T, Nikaido Y, Shimoyama S, Masuyama N, Notoya A,
Ueno S. Impaired Cognitive Function and Hippocampal Changes
Following Chronic Diazepam Treatment in Middle-Aged Mice.
Frontiers in Aging Neuroscience. 2021; 13: 777404. https://doi.or
2/10.3389/fnagi.2021.777404.

Siddarth P, Funes CM, Laird KT, Ercoli L, Lavretsky H. Predictors
of Cognitive Improvement Following Treatment for Late-Life De-
pression. Journal of geriatric psychiatry and neurology. 2021; 34:
162-168. https://doi.org/10.1177/0891988720915515.

Danjou P, Paty I, Fruncillo R, Worthington P, Unruh M, Cevallos W,
et al. A comparison of the residual effects of zaleplon and zolpidem
following administration 5 to 2 h before awakening. British jour-
nal of clinical pharmacology. 1999; 48: 367-374. https://doi.org/10.
1046/j.1365-2125.1999.00024..x.

Griffin CE 3rd, Kaye AM, Bueno FR, Kaye AD. Benzodiazepine
pharmacology and central nervous system-mediated effects. Ochsner
journal. 2013; 13: 214-223.

Ziad A, Olekhnovitch R, Ruiz F, Berr C, Bégaud B, Goldberg M, et
al. Anticholinergic drug use and cognitive performances in middle
age: findings from the CONSTANCES cohort. Journal of Neurology,
Neurosurgery and Psychiatry. 2018; 89: 1107—1115. https://doi.org/
10.1136/jnnp-2018-318190.

Liu XH, Yang YH, Zheng RM, Chen DY, Zhao XY, Shen PH,
et al. Distribution characteristics of depression symptoms and in-
fluencing factors in perimenopausal women. Chinese Journal of
Epidemiology. 2026; 47: 402—409. https://doi.org/10.3760/cma.j.cn
112338-20250924-00675. (In Chinese)

1665

© 2026 The Author(s). This is an open access article under the CC BY 4.0 license.


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1001/jamainternmed.2014.7663
https://doi.org/10.1007/bf03262280
https://doi.org/10.1007/bf03262280
https://doi.org/10.1016/j.neubiorev.2021.04.031
https://doi.org/10.1177/0269881120986417
https://doi.org/10.1177/0269881120986417
https://doi.org/10.1016/j.jpsychires.2021.06.020
https://doi.org/10.1016/j.jpsychires.2021.06.020
https://doi.org/10.1177/0004867417704056
https://doi.org/10.1177/0004867417704056
https://doi.org/10.1186/s12888-022-04207-4
https://doi.org/10.3399/bjgp24X737949
https://doi.org/10.1097/jcp.0000000000000941
https://doi.org/10.1097/jcp.0000000000000941
https://doi.org/10.1093/ageing/afw116
https://doi.org/10.1093/ageing/afw116
https://doi.org/10.1177/02698811211035390
https://doi.org/10.1177/02698811211035390
https://doi.org/10.1177/0004867420969819
https://doi.org/10.3389/fnagi.2021.777404
https://doi.org/10.3389/fnagi.2021.777404
https://doi.org/10.1177/0891988720915515
https://doi.org/10.1046/j.1365-2125.1999.00024.x
https://doi.org/10.1046/j.1365-2125.1999.00024.x
https://doi.org/10.1136/jnnp-2018-318190
https://doi.org/10.1136/jnnp-2018-318190
https://doi.org/10.3760/cma.j.cn112338-20250924-00675
https://doi.org/10.3760/cma.j.cn112338-20250924-00675

	Abstract
	Keywords
	Introduction
	Materials and Methods
	Study Population
	Included Criteria
	Exclusion Criteria
	Cognitive Function Assessment
	Statistical Analysis

	Results
	Baseline Characteristics of Participants
	Overall Association Between Combined Use of Three Types of Psychotropic Drugs and DSST Scores
	Independent Associations Between Individual Psychotropic Drug Types and Cognitive Function
	Interactions Among Three Types of Psychotropic Drugs in Relation to Cognitive Function in Women

	Discussion
	Conclusions
	Availability of Data and Materials
	Author Contributions
	Ethics Approval and Consent to Participate
	Acknowledgment
	Funding
	Conflict of Interest
	Supplementary Material

