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Abstract

Purpose: Polypharmacy is a widespread phenomenon in older patients. In particular,
the anticholinergic burden of medication is an important risk factor for delirium due to
age-related changes in the cholinergic system.
Methods: Preoperative medication, including the calculation of the anticholinergic
burden (ACB), was recorded in a prospective study (421 patients) to identify potential
risks associated with medication intake. Postoperative delirium screening was carried
out daily.
Results: The study included 199 women (47.3%) and 222 men (52.7%) aged 80.8±
6.7 years and 78.8± 6.2 years, respectively. Antidepressants odds ratio (OR) 3.16 (95%
confidence interval. CI, 1.51–6.64), antidiabetic drugs OR 2.53 (95% CI 1.27–5.03),
neuroleptics OR 3.52 (95% CI 1.70–7.28) and Parkinson medication OR 5.88 (95% CI
1.95–17.7) showed a significantly higher risk for delirium. The ACB score revealed an
anticholinergic burden in 43 patients (10.4%). The delirium rate was 25.6% (n= 11)
and 11.0% (n= 40) had no anticholinergic burden. A significant correlation can be
demonstrated with χ2(1)=7.52, p= 0.006, Cramer’s V= 0.136. There was a 2.79-fold
higher risk of delirium (OR 2.79, 95% CI 1.31–5.97).
Conclusion: The standardized recording of medication is essential, especially when
identifying patients at risk of suffering from delirium. The use of the ACB score to assess
the anticholinergic burden is a simple and reliable screening tool and should be part of
a preoperative geriatric assessment.
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Introduction

The incidence and prevalence of postop-
erative delirium (POD) in older people are
substantial, making the syndrome a signif-
icant healthcare challenge. The incidence
of POD in older patients (depending on
various factors, i.e. specific surgical proce-
dure and preoperative condition) ranges
from 10% to 50% [1]. Factors such as
advanced age, comorbidities, severity of

surgery, duration of anesthesia, perioper-
ative complications and the use of anti-
cholinergic medication can increase the
risk of POD [2, 3]. Anticholinergic medi-
cation acts by blocking the effect of the
neurotransmitter acetylcholine on cholin-
ergic receptors, which leads to reduced
activity of the cholinergic system and can
cause various neurological symptoms in
the brain, including various cognitive im-
pairments and POD. Older people are ex-
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Fig. 18 Illustrationofdelirium incidencedependingontheadministrationofaantidepressants,ban-
tidiabetics, c neuroleptics andd Parkinsonmedication

posed to increased sensitivity to the an-
ticholinergic burden due to age-related
changes in the cholinergic system [2, 4].
Polypharmacy in old age, defined as the
simultaneous intake of five or more medi-
cations, is awidespread phenomenon that
occurs more frequently with increasing
age. The prevalence of polypharmacy in
people over the age of 65 years in Ger-
many is around 60% [5]. Polypharmacy in
old age is associated with a variety of risks,
including the risk of drug interactions, ad-
verse drug reactions, medication misuse
and an increased hospitalization rate. It
also increases the risk of falls, hospitaliza-
tion and mortality [6]. Regarding the risk
of POD in old age, a major problem is the

prescription of drugs with anticholinergic
effects, which are associated with an in-
creased risk of cognitive impairment, POD
and other adverse effects [5, 6]. Optimiz-
ing medication according to the fit for the
aged (FORTA) rules leads toasignificantad-
ditional improvement in activities of daily
living in older adults who are admitted
to hospital for geriatric rehabilitation [7].
The aim of this study was to investigate
the influence of the anticholinergic bur-
den measured with the ACB score on the
delirium rate.

Material and methods

A comprehensive geriatric assessment
was carried out in patients who under-
went surgery under general anesthesia in
the Department of Maxillofacial, Vascular,
General and Trauma Surgery/Orthopedics
during the data collection period (Au-
gust 2021–October 2023). The patients’
state of health and individual risk factors
were documented, these included age,
gender, and body mass index (BMI) and
the American Society of Anaesthesiol-
ogists (ASA) classification. Preoperative
medication, including the calculation of
the anticholinergic burden using the ACB
score [8, 9], is recorded to identify po-
tential risks associated with medication
intake. The ACB scale classifies medi-
cations on a scale of 1–3, with higher
values indicating a higher anticholinergic
burden and a higher cognitive risk. The
anticholinergic burden classification (ACB)
was developed in response to the need
to provide a standardized method for
assessing the anticholinergic burden of
medication. These are categorized ac-
cording to their anticholinergic potential
into 0 (no anticholinergic effects or negli-
gible anticholinergic burden) to 3 (strong
anticholinergic burden with pronounced
anticholinergic effects) [10, 11]. Post-
operatively, patients are examined daily
regarding their general condition and the
presence of delirium using the nursing
delirium screening scale (NuDesc), the
confusion assessment method (CAM) and
the confusion assessment method in the
intensive care unit (CAM-ICU).

Statistical analysis

The values obtained from the measure-
ments and the clinical data were analyzed
using Jamovi version1.6.9, (computer soft-
ware, retrieved from https://www.jamovi.
org, accessed on 19 March 2022, Sydney,
Australia). A p-value of 0.05 was set for
the hypothesis test [12, 13]. Bivariate rela-
tionships between relevant variables and
the development of delirium (delirium vs.
no delirium) were analyzed with χ2-tests.
We estimated the odds ratios (OR) of the
associations with 95% confidence inter-
vals (CI). Statistical tests were two-sided,
and significance was assessed at the al-
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Table 1 Overview descriptives
Gender Male Female

n= 421 52.7% (n=
222)

47.3% (n=
199)

Age n= 419
(years)

78.8± 6.2 80.8± 6.7

Height 173.0±
9.25 cm

164±
13.7 cm

Body weight 78.5±
14.4 kg

68.0±
15.2 kg

BMI 25.7± 3.86 24.4± 5.46

BMI Body Mass Index

pha level of 0.05. A p-value of <0.05 was
defined as significant, a value of <0.01 as
very significant, and a value of <0.001 as
highly significant. Binomial logistic regres-
sionwasused to determine thepredicative
power of the individual parameters.

Results

The present collective consists of a to-
tal of 421 patients. Initial master data
and parameters of the 199 women and
222 men (. Table 1) and their correlation
with the occurrence of delirium were
analyzed (. Table 2). The patients were
taking 5.49–6.10 medications (interquar-
tile range, IQR 5.00 medications). The
difference in the number of medications
in relation to the incidence of delirium
was not significant with U= 8611, p=
0.491, r= 0.0584 at 5.10–6.67, IQR 2.00
(delirium) or 5.43–6.20, IQR (no delirium).
Polypharmacy was present in 67.1% (n=
281) and it serves in this context as a surro-
gate marker for the multimorbidity of the
patients. The delirium rate in patients with
polypharmacy (n= 136) was 8.82% (n=
12), and14.03%(n=39)withoutpolyphar-
macy (n= 278). A statistically significant
correlation could not be demonstrated
with χ2(1)=3.52, p= 0.061, Cramer’s V=
0.135. The number of medications per
group was considered (Supplementary
Table 1). Individual medication groups
show a significant correlation between
delirium and the corresponding medica-
tion. The entire delirium rate was 12.3%
(n= 51/416); however, due to the small
size of the groups (n< 5) this can only be
assessed to a limited extent. The follow-
ing medication groups have an increased
risk of delirium: antidepressants (OR 3.16,

Table 2 Overview care level. Statutory
care andASA (American Society of Anes-
thesiologists) classification in relation to the
delirium rate

Param-
eters

No. Percent-
age (%)

Delirium rate

Care
level

n=
310

– –

No/low 195 62.9 5.64% (n= 11)

Moder-
ate

104 33.5 25.5% (n= 26)

High 11 3.5 36.4% (n= 4)

Statutory care

Yes 30 9.6 36.7 (n= 11)

No 283 90.4 9.6% (n= 27)

ASA (n= 399)

I 17 4.3 9.1% (n= 1)

II 131 32.8 2.9% (n= 1)

III 227 56.9 14.3% (n= 6)

IV 24 6.0 No delirium

95% CI: 1.51–6.64), antidiabetic drugs
(OR 2.53, 95%CI: 1.27;5.03), neuroleptics
(OR 3.52, 95%CI: 1.70;7.28) and Parkin-
son’s drugs (OR 5.88, 95%CI: 1.95;17.7;
. Fig. 1). A binomial logistic regression
was performed to determine the effect of
the medication to predict the likelihood
of suffering from delirium. Of the 10 vari-
ables entered into the regression model,
2 significantly contributed in predicting
delirium: antidiabetics (p= 0.026) and
neuroleptics (p= 0.003), while the other
variables showed no significant effect
(Supplementary Table 2). They increase
the likelihood of contracting a delirium.
The ACB score (n= 413) is used to record
the anticholinergic burden. The distribu-
tion of the scores in this collective is as
follows (Supplementary Table 3). There-
fore, 43 patients (10.4%) with 3 or more
points have an increased anticholinergic
burden and 370 patients do not have
an increased anticholinergic burden. The
delirium rate among patients with an
increased anticholinergic burden is 25.6%
(n= 11), among the other patients 11.0%
(n= 40). A significant correlation can be
demonstrated with χ2(1)=7.52, p= 0.006,
Cramer’s V= 0.136. There is a 2.79-fold
higher risk of delirium (OR 2.79, 95%CI:
1.31;5.97; . Fig. 2).

Discussion

The incidence of POD in older patients
is high and varies greatly depending on
the study and type of surgery. In patients
over 70 years of age, our study found an
incidence of 12.3% in a patient popula-
tion of 416 patients. Zhang et al. found
an incidence of 17.1% in 637 hospital-
ized patients over 80 years old [14]. Wu
et al. (2021) showed that several preop-
erative and postoperative risk factors are
associated with an increased risk of POD in
electivenon-cardiac surgeryundergeneral
anesthesia [15]. In addition to age, pre-
existing cognitive diseases and comorbidi-
ties, polypharmacy is a significant predis-
posing factor. Our study showed a signifi-
cant association between long-term med-
ication with neuroleptics and the occur-
rence of POD according to the literature
[16]. Campbell et al. (2020) investigated
the incidence of POD in older patients tak-
ingantidepressantsover the longterm. Pa-
tients taking selective serotonin reuptake
inhibitors (SSRI)or tricyclicantidepressants
(TCA) had a significantly higher risk of de-
veloping POD [17]. Kronzer et al. (2020)
investigated the effects of antidepressants
on the risk of POD in older patients. The
results showed that SSRIs and serotonin-
norepinephrine reuptake inhibitors (SNRI)
increased the risk of delirium, while the
useofnon-anticholinergic antidepressants
had less impact on the risk of delirium.
This emphasizes the importance of select-
ing appropriate antidepressants in older
patients [18]. Johnson et al. investigated
the long-term effect of levodopa on the
occurrence of POD in Parkinson’s patients.
Patients who took levodopa for a longer
period of time had a higher risk of POD
[19], long-term confusion and hallucina-
tions [20]. Although they are generally
well tolerated, they can significantly in-
crease the risk of delirium in combina-
tion with other drugs administered peri-
operatively [21]. Opioids are frequently
used analgesics, especially in older pa-
tients, and are also used in perioperative
care [22]. Aldecoa et al. (2023) investi-
gated the role of opioids in the develop-
ment of POD [23]. Patients who received
high doses of opioids perioperatively had
a significantly higher risk of POD. They
emphasized the need for cautious use of
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Fig. 29 Illustration
of the delirium rate
in relation to an in-
creased anticholin-
ergic burden (ACB
score ≥3)

opioids and consideration of alternative
pain management strategies to minimize
the risk of delirium [24]. Zhang et al.
(2023) compared postoperative patients in
whom non-opioid-based or opioid-based
pain management strategies were used.
Patients treated primarily with opioids had
a significantly higher incidence of POD
compared to those receiving non-opioid
analgesics [25]. Our study shows a signif-
icant correlation between the use of laxa-
tives and the occurrence of POD. It should
be mentioned that it is not the laxatives
themselves but the underlying diseases
that represent the risk factors. Constipa-
tion in older patients can be caused by
a variety of factors such as reduced bowel
motility, inadequate fluid intake and side
effects of medications (opioids) [26]. Stud-
ies showed that preoperative constipation
increases the incidence of POD in older pa-
tients [27, 28]. This emphasizes the need
for a preventative approach to the treat-
ment of constipation prior to surgical pro-
cedures but the laxative itselfmay increase
the risk of POD via its side effects (e.g., de-
hydration, electrolyte disturbances). Kim
et al. (2016) showed that the use of laxa-
tives is associated with an increased risk of
POD, especiallywhen administered in high
doses [29]. Whether the significant associ-
ation is due to the drug side effects or the
underlying disease cannot be accurately
assessed retrospectively.

The relationship between the use of
antidiabetic drugs and the occurrence of
POD is multifaceted as some drug classes
have been shown to have neuroprotec-
tive properties [30]. Particularly regard-

ing polypharmacy, the various drug inter-
actions can influence the risk of delirium.
This may alter the pharmacokinetics and
pharmacodynamics of antidiabetic drugs,
which in turn may increase the risk of
developing POD [31].

Mangla et al. (2018) analyzeddata from
older patients who underwent major ab-
dominal surgery and showed that the use
of diuretics such as furosemidewas associ-
ated with an increased risk of developing
POD due to electrolyte disturbances [32].
Neuman et al. (2017) investigated the
association between preoperative diuretic
use and PODs in older patients undergo-
ing hip fracture surgery. Patients who had
taken diuretics before surgery had a sig-
nificantly higher risk of POD [33]. A meta-
analysis by Leung et al. (2019) identified
diuretics as a significant risk factor, par-
ticularly in older patients and those with
pre-existing cognitive impairment [34].

Conclusion

The systematic use of ACB-scores and similar
assessment tools should be standardized in
all healthcare facilities. These tools help to
quantify the cumulative anticholinergic bur-
den and enable a more targeted adjustment
of medication. In addition, interdisciplinary
collaboration between specialties such as
geriatrics, neurology and anesthesiology can
be crucial to minimize the risk of POD. Ex-
panded training for healthcare professionals
on risks of drugs with anticholinergic effects
or other neurotoxic effects is essential. The
steadily increasing polypharmacy of older
patients therefore emphasizes the great im-
portance and enormous potential of modify-
ing the anticholinergic burden in the future

to prevent or regulate the occurrence of post-
operative delirium.

Corresponding address

Dr. Dr. Henriette Louise Moellmann
Cranio-and-Maxillo Facial Surgery, University
Hospital Düsseldorf
Moorenstraße 5, 40225 Düsseldorf, Germany
henriettelouise.moellmann@med.uni-
duesseldorf.de

Acknowledgements. We acknowledge all the
people who participated in this study.

Funding. Financedwith institute funds and the Paul
Kuth Foundation (file number: 310, administrative
district: Düsseldorf, registered office: Wuppertal, con-
tact (c/o): Deutsche Bank AG PrivateWealth Manage-
ment Region Wuppertal, Friedrich-Ebert-Str. 1–11,
42103Wuppertal). The funder of the study has no
role in study design, data collection, data analysis,
data interpretation, or writing the manuscript.

Funding. Open Access funding enabled and orga-
nized by Projekt DEAL.

Data Availability Statement. The datasets used
and/or analyzed during the current study are avail-
able from the corresponding author on reasonable
request.

Declarations

Conflict of interest. H.L.Moellmann, S. Boul-
ghoudan, J. Kuhlmann, L. RahmandH. Frohnhofen
declare that theyhave no competing interests.
Ethical standards. All procedures performed in
studies involvinghumanparticipants or onhuman
tissuewere inaccordancewith theethical standardsof
the institutional and/or national research committee
andwith the 1975Helsinki declaration and its later
amendments or comparable ethical standards. This
studywas approvedby the ethics reviewboardof
UniversityHospital of Düsseldorf (2022-1810_2). Trial
registration: GermanRegisterofClinicalStudies,DRKS-
ID: DRKS00028614 Informed consentwas obtained
fromall individual participants included in the study.

Open Access. This article is licensedunder a Creative
CommonsAttribution 4.0 International License,which
permits use, sharing, adaptation, distribution and re-
production in anymediumor format, as long as you
give appropriate credit to the original author(s) and
the source, provide a link to the Creative Commons li-
cence, and indicate if changesweremade. The images
or other third partymaterial in this article are included
in the article’s Creative Commons licence, unless in-
dicatedotherwise in a credit line to thematerial. If
material is not included in the article’s Creative Com-
mons licence and your intendeduse is not permitted
by statutory regulation or exceeds the permitteduse,
youwill need toobtain permissiondirectly from the
copyright holder. To viewa copyof this licence, visit
http://creativecommons.org/licenses/by/4.0/.

206 Zeitschrift für Gerontologie und Geriatrie 3 · 2025

http://creativecommons.org/licenses/by/4.0/


References

1. Inouye SK, Westendorp RGJ, Saczynski JS (2014)
Delirium in elderly people. Lancet 383:911–922.
https://doi.org/10.1016/S0140-6736(13)60688-1

2. Oh ES, Li M, Fafowora TMet al (2015) Preoperative
risk factors for postoperative delirium following
hip fracture repair: a systematic review. Int JGeriat
Psychiatry 30:900–910. https://doi.org/10.1002/
gps.4233

3. RudolphJL,MarcantonioER(2011)Reviewarticles:
postoperative delirium: acute change with long-
term implications. Anesth Analg 112:1202–1211.
https://doi.org/10.1213/ANE.0b013e3182147f6d

4. Hshieh TT, Yue J, Oh E et al (2015) Effectiveness
ofmulticomponentnonpharmacological delirium
interventions: a meta-analysis. JAMA Intern
Med 175:512–520. https://doi.org/10.1001/
jamainternmed.2014.7779

5. Wastesson JW, Morin L, Tan ECK et al (2018)
An update on the clinical consequences of
polypharmacy in older adults: a narrative review.
Expert Opin Drug Saf 17:1185–1196. https://doi.
org/10.1080/14740338.2018.1546841

6. Richardson K, Fox C, Maidment I et al (2018)
Anticholinergic drugs and risk of dementia: case-
control study. Bmj (clinical Res Ed) 361:k1315.
https://doi.org/10.1136/bmj.k1315

7. PazanF,WehlingM,WeissCetal (2023)Medication
optimization according to the fit fOR the aged
(FORTA) rules improves functional status in
patients hospitalized for geriatric rehabilitation.
Eur Geriatr Med 14:477–483. https://doi.org/10.
1007/s41999-023-00779-w

8. Boustani M, Campbell N, Munger S et al (2008)
Impact of Anticholinergics on the Aging Brain:
A Review and Practical Application. Aging Health
4:311–320. https://doi.org/10.2217/1745509X.4.
3.311

9. Kiesel EK, Hopf YM, Drey M (2018) An anticholin-
ergic burden score for German prescribers: score
development. BMC Geriatr 18:239. https://doi.
org/10.1186/s12877-018-0929-6

10. SalahudeenMS, Duffull SB, Nishtala PS (2015) An-
ticholinergic burdenquantifiedby anticholinergic
risk scales and adverse outcomes in older people:
a systematic review. BMC Geriatr 15:31. https://
doi.org/10.1186/s12877-015-0029-9

11. Salahudeen MS, Nishtala PS (2016) Examination
andEstimationofAnticholinergicBurden: Current
Trendsand Implications forFutureResearch. Drugs
Aging 33:305–313. https://doi.org/10.1007/
s40266-016-0362-5

12. Goodman S (2008) A dirty dozen: twelve p-value
misconceptions. Semin Hematol 45:135–140.
https://doi.org/10.1053/j.seminhematol.2008.04.
003

13. Greenland S, Senn SJ, Rothman KJ et al (2016)
Statistical tests, P values, confidence intervals,
and power: a guide to misinterpretations. Eur J
Epidemiol 31:337–350. https://doi.org/10.1007/
s10654-016-0149-3

14. Zhang M, Zhang X, Gao L et al (2022) Incidence,
predictors andhealthoutcomesofdelirium invery
old hospitalized patients: a prospective cohort
study. BMC Geriatr 22:262. https://doi.org/10.
1186/s12877-022-02932-9

15. WuY-C,TsengP-T, TuY-Ketal (2019)Associationof
DeliriumResponse andSafety of Pharmacological
Interventions for theManagementandPrevention
of Delirium: A Network Meta-analysis. Jama
Psychiatry 76:526–535. https://doi.org/10.1001/
jamapsychiatry.2018.4365

Zusammenfassung

Polypharmazie und anticholinerge Belastung als Risikofaktoren für
postoperatives Delir in der Chirurgie

Hintergrund: Polypharmazie ist ein weit verbreitetes Phänomen bei älteren Patienten.
Insbesondere die anticholinerge Belastung durch Medikamente ist ein wichtiger
Risikofaktor für Delirien aufgrund altersbedingter Veränderungen im cholinergen
System.
Methoden: In einer prospektiven Studie (421 Patienten) werden die präoperative
Medikation und die anticholinerge Belastung (ACB) erfasst, um mögliche Risiken im
Zusammenhang mit der Medikamenteneinnahme zu identifizieren. Postoperativ wird
täglich ein Delirscreening durchgeführt.
Ergebnisse: An der Studie nahmen 199 Frauen (47,3%; 80,8± 6,7 Jahre) und 222
Männer (52,7%; 78,8± 6,2 Jahre) teil. Die Odds-Ratios (OR) für Antidepressiva (3,16;
95% KI 1,51–6,64), Antidiabetika (2,53; 95% KI 1,27–5,03), Neuroleptika (3,52;
95% KI 1,70–7,28) und Parkinson-Medikamente (5,88; 95% KI 1,95–17,7) zeigten
ein signifikant höheres Risiko für ein Delir. Der ACB-Score ergab bei 43 Patienten
(10,4%) eine anticholinerge Belastung. Die Delirrate beträgt hier 25,6% (n= 11), ohne
anticholinerge Belastung 11,0% (n= 40). Es lässt sich eine signifikante Korrelation
(χ2(1)=7,52; p= 0,006, Cramer’s V= 0,136) nachweisen. Es besteht ein 2,79-fach
erhöhtes Risiko für ein Delir (OR 2,79; 95% KI 1,31–5,97).
Schlussfolgerung: Die standardisierte Erfassung der Medikation ist bei der
Identifizierung von Patienten mit einem erhöhten Risiko für ein Delir von zentraler
Bedeutung. Die Verwendung des ACB-Scores zur Beurteilung der anticholinergen
Belastung sollte als einfaches und zuverlässiges Screening-Instrument in ein
präoperatives geriatrisches Assessment implementiert werden.

Schlüsselwörter
Postoperatives Delir · Chirurgie · Polypharmazie · Anticholinerge Belastung · Geriatrisches
Assessment

16. FlinnDR(2019)AntipsychoticMedicationsandthe
RiskofPostoperativeDelirium:ALiteratureReview.
AmJGeriatrPsychiatry: 856–864

17. CampbellN,PerkinsA,HuiSetal (2011)Association
between prescribing of anticholinergic medica-
tions and incident delirium: a cohort study. J Am
Geriatr Soc 2:277–281. https://doi.org/10.1111/j.
1532-5415.2011.03676.x

18. Bilotta F, RussoG, VerrengiaMet al (2021) System-
atic review of clinical evidence on postoperative
delirium: literaturesearchoforiginal studiesbased
on validateddiagnostic scales. J AnesthAnalg Crit
Care 1:18. https://doi.org/10.1186/s44158-021-
00021-8

19. Johnson D, Townsend L, David AS et al (2023)
Predictors of Burden in Carers of Patients with
Impulse Control Behaviors in Parkinson’s Disease.
Movement Disord Clin Pract 10:1360–1367.
https://doi.org/10.1002/mdc3.13824

20. WeintraubD,AarslandD,Chaudhuri KRetal (2022)
The neuropsychiatry of Parkinson’s disease:
advances and challenges. Lancet Neurol
21:89–102. https://doi.org/10.1016/S1474-
4422(21)00330-6

21. Martínez-Ramírez D (2022) Management of
Delirium inParkinson’sDisease. MovementDisord
ClinPract2022:155–162

22. Palakshappa JA, Hough CL (2021) How We
Prevent and Treat Delirium in the ICU. Chest
160:1326–1334. https://doi.org/10.1016/j.chest.
2021.06.002

23. Aldecoa C, Bettelli G, Bilotta F et al. (2017) Euro-
pean Society of Anaesthesiology evidence-based
and consensus-based guideline on postoperative

delirium. European Journal of Anaesthesiol-
ogy 34:192–214. https://doi.org/10.1097/EJA.
0000000000000594

24. Li T, Li J, Yuan L et al (2022) Effect of Regional vs
General Anesthesia on Incidence of Postoperative
DeliriuminOlderPatientsUndergoingHipFracture
Surgery: The RAGA Randomized Trial. JAMA
327:50–58. https://doi.org/10.1001/jama.2021.
22647

25. Shi H-J, Zhang X-P, Hai C et al (2023) Opioids
increase the risk of delirium in critically ill
patients: A propensity score analysis. Int J Clin
Pharmacol Ther 61:289–296. https://doi.org/10.
5414/CP204240

26. Garcez FB, Garcia de Alencar JC, Fernandez SSM
et al (2023) Association Between Gut Microbiota
and Delirium in Acutely Ill Older Adults. Journals
Gerontol Ser A: Biol Sci Med Sci 78:1320–1327.
https://doi.org/10.1093/gerona/glad074

27. Clegg A, Young JB (2011) Which medications to
avoid in people at risk of delirium: a systematic
review. Age Ageing 40:23–29. https://doi.org/10.
1093/ageing/afq140

28. van Grootven B, Jeuris A, Jonckers M et al (2021)
Geriatric co-management for cardiology patients
in the hospital: A quasi-experimental study. J Am
Geriatr Soc 69:1377–1387. https://doi.org/10.
1111/jgs.17093

29. OnumaH, InoseH,YoshiiTetal (2020)Preoperative
risk factors for delirium inpatients aged≥75 years
undergoing spinal surgery: a retrospective study.
J Int Med Res 48:300060520961212. https://doi.
org/10.1177/0300060520961212

Zeitschrift für Gerontologie und Geriatrie 3 · 2025 207

https://doi.org/10.1016/S0140-6736(13)60688-1
https://doi.org/10.1002/gps.4233
https://doi.org/10.1002/gps.4233
https://doi.org/10.1213/ANE.0b013e3182147f6d
https://doi.org/10.1001/jamainternmed.2014.7779
https://doi.org/10.1001/jamainternmed.2014.7779
https://doi.org/10.1080/14740338.2018.1546841
https://doi.org/10.1080/14740338.2018.1546841
https://doi.org/10.1136/bmj.k1315
https://doi.org/10.1007/s41999-023-00779-w
https://doi.org/10.1007/s41999-023-00779-w
https://doi.org/10.2217/1745509X.4.3.311
https://doi.org/10.2217/1745509X.4.3.311
https://doi.org/10.1186/s12877-018-0929-6
https://doi.org/10.1186/s12877-018-0929-6
https://doi.org/10.1186/s12877-015-0029-9
https://doi.org/10.1186/s12877-015-0029-9
https://doi.org/10.1007/s40266-016-0362-5
https://doi.org/10.1007/s40266-016-0362-5
https://doi.org/10.1053/j.seminhematol.2008.04.003
https://doi.org/10.1053/j.seminhematol.2008.04.003
https://doi.org/10.1007/s10654-016-0149-3
https://doi.org/10.1007/s10654-016-0149-3
https://doi.org/10.1186/s12877-022-02932-9
https://doi.org/10.1186/s12877-022-02932-9
https://doi.org/10.1001/jamapsychiatry.2018.4365
https://doi.org/10.1001/jamapsychiatry.2018.4365
https://doi.org/10.1111/j.1532-5415.2011.03676.x
https://doi.org/10.1111/j.1532-5415.2011.03676.x
https://doi.org/10.1186/s44158-021-00021-8
https://doi.org/10.1186/s44158-021-00021-8
https://doi.org/10.1002/mdc3.13824
https://doi.org/10.1016/S1474-4422(21)00330-6
https://doi.org/10.1016/S1474-4422(21)00330-6
https://doi.org/10.1016/j.chest.2021.06.002
https://doi.org/10.1016/j.chest.2021.06.002
https://doi.org/10.1097/EJA.0000000000000594
https://doi.org/10.1097/EJA.0000000000000594
https://doi.org/10.1001/jama.2021.22647
https://doi.org/10.1001/jama.2021.22647
https://doi.org/10.5414/CP204240
https://doi.org/10.5414/CP204240
https://doi.org/10.1093/gerona/glad074
https://doi.org/10.1093/ageing/afq140
https://doi.org/10.1093/ageing/afq140
https://doi.org/10.1111/jgs.17093
https://doi.org/10.1111/jgs.17093
https://doi.org/10.1177/0300060520961212
https://doi.org/10.1177/0300060520961212


30. LiangY,DaiX,CaoYetal(2023)Theneuroprotective
and antidiabetic effects of trigonelline: A review
ofsignalingpathwaysandmolecularmechanisms.
Biochimie 206:93–104. https://doi.org/10.1016/j.
biochi.2022.10.009

31. Burkhardt H (2019) Multimorbidität und geän-
derte Pharmakodynamik im Alter. Arzneimit-
telforschung 69:9. https://doi.org/10.1055/a-
0982-5054

32. Hunter RW, Bailey MA (2019) Hyperkalemia:
pathophysiology, risk factors and consequences.
Nephrol Dial Transplant : Off Publ Eur Dial Transpl
Assoc Ren Assoc 34:iii2–iii11. https://doi.org/10.
1093/ndt/gfz206

33. Neuman MD, Silber JH, Elkassabany NM et al
(2012) Comparative effectiveness of regional
versus general anesthesia for hip fracture surgery
in adults. Anesthesiology 117:72–92. https://doi.
org/10.1097/ALN.0b013e3182545e7c

34. Leung JM, Sands LP, Mullen EA et al (2005) Are
preoperative depressive symptoms associated
with postoperative delirium in geriatric surgical
patients? Journals Gerontol Ser A Biol Sci Med Sci
60:1563–1568. https://doi.org/10.1093/gerona/
60.12.1563

Publisher’s Note. Springer Nature remains neutral
with regard to jurisdictional claims in published
maps and institutional affiliations.

Fachnachrichten

10 JahreWomen in Global Health (WGH)

Vor zehn Jahren wurdeWomen in Global Health (WGH) gegründet. Die Organisati-
on setzt sich für Gleichstellung der Geschlechter im Gesundheitswesen ein. Sie ist
in 40 Ländern weltweit vertreten.

WGH widmet sich vier zentralen Interessens-

schwerpunkten mit dem Ziel, weltweit eine
bessere und nachhaltigere Gesundheit zu

erreichen:
4 Geschlechtergerechte Führung im

globalen Gesundheitswesen

4 Gleichstellung der Geschlechter im
Gesundheits- und Pflegebereich:

Dazu gehört die gleichberechtigte

Vertretung von Frauen in Führungs- und
Entscheidungspositionen, faire

Bezahlung und ein Ende unbezahlter
Arbeit im Gesundheitswesen, Schutz

weiblicher Gesundheitsfachkräfte vor

sexueller Ausbeutung, Missbrauch und
Belästigung sowie Schutz vor Schäden

durch wirksame persönliche

Schutzausrüstung, Impfungen und
psychische Unterstützung.

4 Geschlechtergerechte

Gesundheitssysteme, einschließlich
allgemeiner Gesundheitsversorgung

(UHC) und Pandemievorsorge und -
reaktion

4 Aufbau der WGH-Bewegung und

Allianzen für weibliche Führung und
Geschlechtergleichstellung im globalen

Gesundheitswesen

Angesichts des wachsenden Engagements

Deutschlands im Bereich der globalen Ge-
sundheit wurde 2018 auch ein deutsches

Chapter gegründet, mit folgenden Zielen:

4 Sichtbarkeit von Frauen, die in

Deutschland im Bereich Global Health
arbeiten

4 Geschlechterparität in
Führungspositionen im Bereich Global

Health in Deutschland

4 Geschlechterparität in Beratungs- und
Entscheidungsgremien des

Gesundheitswesens in Deutschland

4 Förderung von Frauen in ihrer
Karriereentwicklung / Mentoring

4 Einfluss auf die globale
Gesundheitspolitik

4 Thematische Arbeit an globalen

Gesundheitsfragen
4 Sichere Arbeitsbedingungen für Frauen

in Gesundheitsberufen und faire Löhne

4 GeschlechtsspezifischeDatenerhebung,
geschlechtsspezifischeForschung

4 Integration globaler Gesundheitsthemen

in die Lehrpläne von
Gesundheitsfachkräften

Information und Kontakt:
https://womeningh.org/chapters/germany/

wghgermany@womeningh.org
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