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Abstract
Background  People with major neurocognitive disorder might be susceptible to drug-induced QT interval prolongation due 
to the presence of a number of concomitant risk factors.
Objective  The aim of this study was to investigate the prevalence of QT-prolonging drugs and QT-prolonging drug–drug 
interactions and associated factors among older people with major neurocognitive disorder.
Methods  In this register-based study, we obtained information regarding QT-prolonging drug use in a large population of 
older people with major neurocognitive disorder, through record linkage between the Swedish registry for cognitive/dementia 
disorders, and the Swedish Prescribed Drug Register. QT-prolonging drugs were identified according to the CredibleMeds 
online database and interactions using the Janusmed interaction database. Drug use was defined as one or more filled pre-
scriptions during a 6-month timeframe, July 01 to December 31, 2017. Associations between people with a QT-prolonging 
drug and the factors of age and gender were analysed through multiple logistic regression.
Results  Of 35,212 people included in the study, 41.6% had one or more QT-prolonging drug prescribed. The most commonly 
prescribed drug was donepezil, with a prevalence of 25.0%, followed by citalopram and escitalopram, representing 14.5% 
and 3.9% of prescriptions in the study population, respectively. Significant associations were found between QT-prolonging 
drug use and the factors of younger age and female gender. The most prevalent interaction was between citalopram and 
donepezil (2.7%), followed by the combination of escitalopram and donepezil (0.7%).
Conclusions  In this population of older people with major neurocognitive disorder, QT-prolonging drugs and interactions 
that increase the risk of torsade de pointes were prevalent. Due to the presence of many risk factors in this population, it is 
important to continuously evaluate current QT-prolonging drugs and concomitant drug treatment in each individual.
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Key Points 

QT-prolonging drugs were common among older people 
with major neurocognitive disorder.

Due to the presence of potential risk factors among this 
population of older individuals with major neurocogni-
tive disorder, the prevalence of QT-prolonging drugs and 
relevant interactions warrants concern.

1  Introduction

Long QT syndrome (LQTS) refers to a condition in which 
there is a prolongation of the corrected QT (QTc) inter-
val on the electrocardiogram. Many commonly used drugs 
exhibit QT-prolonging effects, which increase the risk of 
ventricular tachycardia of the type torsade de pointes (TdP). 
These QT-prolonging drugs include, for example, antiar-
rhythmic drugs, certain antidepressant and antipsychotic 
drugs, and drugs within the groups antibiotics, antihista-
mines and antimalarial drugs [1]. In addition to use of QT-
prolonging drugs, people with drug-induced TdP most often 
have other concomitant risk factors present, for example 
older age, female gender, heart disease, renal or hepatic 
dysfunction, and electrolyte disorders [2, 3]. Further, con-
comitant prescription of more than one TdP-classified agent 
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has been associated with an increased risk of QTc prolonga-
tion, and also interactions between drugs that increase the 
concentration of the QT-prolonging drug [2].

The prevalence of QT-prolonging drugs among older peo-
ple seems common. In a large geriatric German population, 
more than half of the population (58.7%) were prescribed at 
least one QT-prolonging drug and 22.1% were prescribed at 
least two of these drugs [4]. Another study among older peo-
ple admitted to hospital found that 89.7% were prescribed 
at least one QT-prolonging drug, and more than 30% were 
prescribed drugs with a known risk of TdP [5].

People with major neurocognitive disorder (NCD) might be 
susceptible to drug-induced QT interval prolongation due to the 
presence of a number of concomitant risk factors such as comor-
bidities, old age (≥65 years), and use of multiple medications. In 
addition, another risk factor for drug-induced QT interval pro-
longation is bradycardia, a side effect associated with acetylcho-
linesterase inhibitors (AChEIs) [2, 6]. Furthermore, other drugs 
with QT-prolonging effect such as antidepressants are often pre-
scribed to people with major NCD [7]. Despite the potentially 
high risk of drug-induced QT prolongation among people with 
major NCD, there are few scientific studies published on this 
topic. One smaller study from 2019 included 432 patients with 
major NCD, suspected of syncope or unexplained fall during 
the previous 3 months. A high prevalence of prolonged QTc that 
was associated with diuretics but not with psychoactive medica-
tions was found among these patients [8]. One recent study using 
drug data from the Norwegian Prescription Database (NorPD) 
found that among people using AChEIs, 44% were prescribed 
drugs that might cause bradycardia and prolonged QT interval. 
In this study, no diagnoses were available, including the diag-
nosis of major NCD. Also, the NorPD only includes drug data 
from people living at home, not those living in nursing homes 
[9]. Considering that major NCD is a common condition, with 
multiple risk factors for drug-induced QT interval prolongation 
as described above, the aim of this study was therefore to describe 
the use of QT-prolonging drugs in a large population of people 
diagnosed with major NCD. More specifically, the aim was to 
investigate the prevalence of QT-prolonging drugs, and QT pro-
longing drug–drug interactions and associated factors, among 
older people with major NCD. Through record-linkage between 
the Swedish registry for cognitive/dementia disorders (SveDem) 
and the Swedish Prescribed Drug Register (SPDR), we obtained 
information regarding QT-prolonging drug use in a large popula-
tion of people with major NCD.

2 � Methods

In this cross-sectional study, SveDem [10], SPDR [11] 
and the Swedish Cause of Death Register [12] were linked 
through personal identity numbers to obtain information 

regarding pharmacy refill data among older people with 
major NCD, and in order to select people who were alive 
during the chosen time period. Data from a previous study 
investigating psychotropic drugs in the same population dur-
ing the same time period as the present study are referred 
to in the discussion. Results from that study were published 
previously [7].

2.1 � The Swedish Registry for Cognitive/Dementia 
Disorders

SveDem is a national quality registry for patients with major neu-
rocognitive disorders. The register was started in 2007 and the 
number of registrations is growing continuously; in April 2022, 
107,099 patients were registered. Patients are registered by the 
date when major NCD diagnosis is established by the physician, 
in primary care or at a specialised care unit. The patients are fol-
lowed-up yearly in specialised care units, primary care centres or 
in nursing homes. Information about age,  gender, demographic 
data, and type of major NCD diagnosis (ICD-10) are some exam-
ples of data that are registered [10].

2.2 � The Swedish Prescribed Drug Register

SPDR provides data on all prescribed drugs that are dis-
pensed at all Swedish pharmacies. The register was started 
in 2005 and is complete for all residents in Sweden and con-
tains data with unique patient identifiers for all dispensed 
prescriptions. The information is restricted to prescribed 
drugs, over-the counter drugs are not included. Also, drugs 
dispensed within other parts of health care (e.g. at hospi-
tals) are not included. The register contains data such as 
age,  gender and the dates of medications prescribed and 
dispensed. Information about how many days of prescribed 
medications were supplied is not available. All drugs are 
classified according to the Anatomical Therapeutic Chemi-
cal (ATC) classification system [11].

2.3 � CredibleMeds

CredibleMeds is an online resource that maintains lists of 
drugs that have risk of QT prolongation and cardiac arrhyth-
mias. To evaluate and update evaluations, information from 
published studies, labels, reports and adverse effects are 
used. The QT-prolonging drugs are then placed into one of 
four categories: ‘known risk of TdP’, ‘possible risk of TdP’, 
‘conditional risk of TdP’, and ‘drugs to avoid in congenital 
LQTS’. The category ‘known risk of TdP’ includes drugs 
that prolong the QT interval and are clearly associated with 
a known risk of TdP, even when taken as recommended. The 
category ‘possible risk of TdP’ includes drugs that can cause 
QT prolongation but currently lack evidence for a risk of 
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TdP when taken as recommended, while the category ‘con-
ditional risk of TdP’ includes drugs that are associated with 
an increased risk of TdP, but only in special circumstances, 
for example, in the event of overdose or in interaction with 
other drugs [1].

2.4 � Janusmed Interaction Database

In Janusmed interaction database, information about interac-
tions based on pairwise combinations of drug substances are 
provided. Drug interactions are classified into four different 
categories (A–D) depending on clinical relevance, and the 
level of documentation is recorded as 0–4. Type C and D 
interactions are considered to be clinically relevant; type 
C refers to interactions that may require dose adjustments, 
and type D refers to interactions that should be avoided [13].

2.5 � Study Population

This study includes people aged ≥65 years and registered in 
SveDem, with diagnosis date (i.e. the date when the major 
NCD diagnosis was established according to SveDem) no 
later than 30 June 2017, and who were alive on December 
31, 2017 (n = 35,212). The Swedish Cause of Death Reg-
ister that includes dates of deaths was used to select people 
who were alive during the time period. Data regarding filled 
prescriptions for QT-prolonging drugs was collected for the 
period July 01 to December 31, 2017.

2.6 � Definitions

One or more filled prescriptions during a 6-month timeframe 
(July 01–December 31, 2017) defined drug use during the 
period, and dispensing date was used to identify drug use. 
QT-prolonging drugs classified as ‘known risk of TdP’ 
(referred to as ‘known risk’ in this study) according to the 
CredibleMeds online database (with date of 5 December 
2021) were included. The drugs were classified pursuant 
to the ATC classification system. Of the substances in the 
known-risk category, 34 substances were authorised for the 
Swedish market at study start (see Appendix in the elec-
tronic supplementary material [ESM]). Excluded from these 
34 substances in this specific study were antifungal and anti-
biotic drugs, as well as antiparasitic products, insecticides 
and repellents, as these drugs often are prescribed as shorter 
courses of treatment. Furthermore, anesthetic drugs and 
antineoplastic agents were excluded, leaving 17 substances 
to be analysed.

Interactions were identified using the Janusmed inter-
action database. All 17 substances included in this study 

were investigated pairwise and potentially clinically relevant 
interactions type C and type D according to Janusmed inter-
action database were identified.

2.7 � Data Analysis

Descriptive statistics were used to summarise the data. Fre-
quencies were calculated for dichotomous variables, and 
continuous variables were presented as mean values with 
standard deviation (SD). People who did and did not have 
a QT-prolonging drug were compared using the Pearson 
chi-square test and t-test for dichotomous and continuous 
variables, respectively. Simple and multiple logistic regres-
sion analyses were conducted to investigate the association 
between people with a QT-prolonging drug and the factors 
of age and gender. The factors age and gender were included 
in both the simple and the multiple regression models.

IBM SPSS Statistics version 26, and SAS Enterprise 
Guide 7.1 were used for all processing, calculations and 
analyses of data. We considered p values <0.05 significant 
for all statistical tests, and odds ratios (ORs) were calculated 
with 95% confidence intervals (CIs).

3 � Results

Among the study population, 61.8% were women, and 38.2% 
were men (Table 1). Mean age was 82.7 years. Furthermore, 
12,252 (34.8%) people had Alzheimer’s disease (early and 
late onset), and 6325 (18.0%) had vascular dementia. Of the 
35,212 people included in the study, 14,664 (41.6%) had 
one or more QT-prolonging drug prescribed. There were 
significant differences between people with and without a 
QT-prolonging drug regarding gender, age and type of major 
NCD.

Of the 14,664 persons with one or more QT-prolonging 
drug prescribed, 13,275 (37.7%) had one, 1365 (3.9%) had 
two, and 24 (0.1%) had three of these drugs on concomi-
tant prescription during the selected period. The propor-
tion of individuals who filled at least one prescription for 
QT-prolonging drugs are presented in Table 2. The most 
commonly prescribed drug was donepezil, with a preva-
lence of 25.0%. The selective serotonin reuptake inhibitors 
(SSRIs), citalopram and escitalopram, were prescribed 
among 14.5% and 3.9%, respectively, of the study popula-
tion, and 533 people (1.5%) were prescribed haloperidol.

The regression model revealed a significant associa-
tion between QT-prolonging drug use and female gender 
(adjusted OR [aOR] 1.22; 95% CI 1.16–1.27) (Table 3). 
An association was also found between QT-prolonging 
drug use and younger age; the age categories 85–94 years 
and 95–104 years had a lower OR in the multiple regres-
sion model compared with the age category 65–74 years 
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(aOR 0.90; 95% CI 0.84–0.96 and aOR 0.57; 95% CI 
0.49–0.66, respectively). There was no significant asso-
ciation between the age category 75–84 years and the age 
category 65–74 years (aOR 1.01; 95% CI 0.95–1.08).

When investigating combinations of the 17 substances 
in the category ‘known risk’, 1352 of the included 35,212 
persons (3.8%) had at least one potentially clinically rel-
evant interaction. Table 4 presents the distribution of 

interactions found between the substances included in this 
category. The most prevalent interaction was between cit-
alopram and donepezil (2.7%), followed by the combina-
tion of escitalopram and donepezil (0.7%). All interactions 
found were pharmacodynamic, with an additive prolonga-
tion effect on QT interval.

4 � Discussion

In this study, we found that the prevalence of QT-prolong-
ing drugs among people with major NCD was 42%, and 
3.8% of the study population had at least one potentially 
clinically relevant interaction. The most commonly pre-
scribed drug was donepezil, followed by citalopram, esci-
talopram and haloperidol. The most prevalent interaction 
was between citalopram and donepezil followed by the 
combination of escitalopram and donepezil.

The prevalence of QT-prolonging drugs is obviously 
dependent on the study population investigated, as well as 
the definitions used. In Sweden in 2015, 17% of all people 
aged 65 years or older were prescribed a QT-prolonging 
drug from the known risk and possible risk categories [3]. 
As previously mentioned, in a study among older hospi-
talised people, with a mean age of 79.7 years, 89.7% were 
prescribed at least one QT-prolonging drug and more than 
30% were prescribed drugs with a known risk of TdP [5]. 
Multi-morbidity among older people is common, which 
increases the risk of being exposed to polypharmacy, and 
polypharmacy is one contributing factor to prolonged 
QT interval [14, 15]. People with major NCD have more 

Table 1   Basic characteristics of 
study sample and comparison 
between people with and 
without a QT-prolonging drug

AD Alzheimer’s disease, FTD frontotemporal dementia, LBD Lewy body dementia, NCD neurocognitive 
disorder, PDD Parkinson's disease dementia, SD standard deviation, UNS unspecified, VD vascular demen-
tia

Study population, n Total population People with a QT-
prolonging drug

People without a QT-
prolonging drug

p value

Total, n (%) 35,212 14,664 (41.6) 20,548 (58.4)
Gender, n (%) p < 0.001
 Women 21,746 (61.8) 9401 (64.1) 12,345 (60.1)
 Men 13,456 (38.2) 5263 (35.9) 8193 (39.9)

Age (years) mean ± SD 82.7 ± 6.6 82.4 ± 6.5 82.9 ± 6.7 p < 0.001
Type of major NCD, n (%) p < 0.001
AD, early onset 683 (1.9) 349 (2.4) 334 (1.6)
 AD, late onset 11,569 (32.9) 5676 (38.7) 5893 (28.7)
 AD and VD 6470 (18.4) 2796 (19.1) 3674 (17.9)
 VD 6325 (18.0) 1777 (12.1) 4548 (22.1)
 LBD 605 (1.7) 182 (1.2) 423 (2.1)
 FTD 445 (1.3) 121 (0.8) 324 (1.6)
 PDD 444 (1.3) 134 (0.9) 310 (1.5)
 Dementia UNS 7796 (22.1) 3302 (22.5) 4494 (21.9)
 Other 875 (2.5) 327 (2.2) 548 (2.7)

Table 2   Prescribed QT-prolonging drugs from July 01 to December 
31, 2017

ATC code Drug name Prevalence, n (%)

N06DA02 Donepezil 8815 (25.0)
N06AB04 Citalopram 5122 (14.5)
N06AB10 Escitalopram 1383 (3.9)
N05AD01 Haloperidol 533 (1.5)
C07AA07 Sotalol 63 (0.2)
N05AA02 Levomepromazine 50 (0.1)
A04AA01 Ondansetron 42 (0.1)
C01BD01 Amiodarone 24 (0.1)
C01BC04 Flecainide 16 (< 0.1)
C01BD07 Dronedarone 14 (< 0.1)
N07BC02 Methadone 8 (< 0.1)
N05AF03 Chlorprothixene 3 (< 0.1)
A03FA03 Domperidone 2 (< 0.1)
B01AC23 Cilostazol 2 (< 0.1)
H01BA04 Terlipressin 0
N05AD08 Droperidol 0
N05AE03 Sertindole 0
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comorbidities and a higher drug burden than people with-
out this disorder [16, 17]. In addition, people with major 
NCD commonly use QT-prolonging drugs such as AChEIs 

and antidepressants in the treatment of major NCD and 
behavioural and psychological symptoms of dementia 
(BPSD), which partly explains the high prevalence seen 

Table 3   Regression analysis of factors associated with the use of QT-prolonging drugs

CI confidence interval, OR odds ratio, SD standard deviation
*10 people with missing data

People with a QT-pro-
longing drug

People without a QT-
prolonging drug

Simple logistic regression
OR (95% CI)

Multiple logistic regression
OR (95% CI)

Total, n (%) 14,664 (41.6) 20,548 (58.4)
Gender, n (%)*
 Men 5263 (39.1) 8193 (60.9) 1 1
 Women 9401 (43.2) 12,345 (56.8) 1.19 (1.14–1.24) 1.22 (1.16–1.27)

Age, n (%)
 65–74 y 1934 (42.5) 2619 (57.5) 1 1
 75–84 y 6797 (43.0) 9020 (57.0) 1.02 (0.96–1.09) 1.01 (0.95–1.08)
 85–94 y 5643 (40.6) 8254 (59.4) 0.93 (0.87–0.99) 0.90 (0.84–0.96)
 95–104 y 290 (30.7) 655 (69.3) 0.60 (0.52–0.70) 0.57 (0.49–0.66)

Table 4   Frequency of clinically 
relevant drug–drug interactions 
and their pharmacological and 
clinical classification

Classification clinical relevance D: Interaction that should be avoided. Classification documentation 0: 
Data from studies including other drug substances with similar properties. Documentation 1: Data from 
incomplete case reports and/or in vitro studies [13]. *The percentage refers to the proportion of the 35,212 
persons included in the study population **The combination also entails a synergistic effect on hemostasis 
aside from the effect on QT interval. Only prevalent drug–drug interactions are presented

Drug 1 Drug 2 Frequency n (%)* Classification clinical 
relevance/documenta-
tion*

Donepezil Citalopram 950 (2.7) D0
Donepezil Escitalopram 240 (0.7) D0
Donepezil Haloperidol 68 (0.2) D0
Haloperidol Citalopram 64 (0.2) D1
Haloperidol Escitalopram 21 (0.1) D1
Sotalol Donepezil 13 (< 0.1) D0
Levomepromazine Haloperidol 6 (< 0.1) D0
Levomepromazine Donepezil 6 (< 0.1) D0
Sotalol Citalopram 5 (< 0.1) D0
Citalopram Levomepromazine 4 (< 0.1) D0
Ondansetron Donepezil 3 (< 0.1) D0
Sotalol Escitalopram 2 (< 0.1) D0
Amiodarone Donepezil 1 (< 0.1) D0
Donepezil Methadone 1 (< 0.1) D0
Dronedarone Haloperidol 1 (< 0.1) D0
Dronedarone Donepezil 1 (< 0.1) D0
Dronedarone Citalopram 1 (< 0.1) D0
Escitalopram Cilostazol 1 (< 0.1) D0**
Escitalopram Levomepromazine 1 (< 0.1) D0
Flecainide Escitalopram 1 (< 0.1) D0
Flecainide Haloperidol 1 (< 0.1) D0
Flecainide Donepezil 1 (< 0.1) D0
Sotalol Haloperidol 1 (< 0.1) D0
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in this study. Indeed, in our study investigating only drugs 
in the known risk category, the most commonly prescribed 
QT-prolonging drug was donepezil—one of three AChEIs 
used in the treatment of AD and related major NCDs. In 
this specific study population, donepezil was the most 
commonly prescribed AChEI, 3–4 times more used than 
rivastigmine and galantamine [7]. Donepezil was added to 
the known risk category in 2015, while galantamine is on 
the conditional risk list, and rivastigmine is not listed in 
any of the categories [1, 18]. No specific AChEI is recom-
mended in guidelines [19].

Citalopram was the second most commonly used QT-
prolonging drug in this study, followed by escitalopram. 
Guidelines from the Swedish Medical Products Agency 
and the National Board of Health and Welfare recom-
mend SSRIs as the first pharmacological alternative for 
depression amongst the elderly, and also as a treatment 
option with regard to BPSD such as irritability, agitation 
and aggressive behaviour in people with major NCD [20, 
21]. Citalopram was the most commonly used SSRI in 
this study population, as described in a previous study [7]. 
However, in some recommendations regarding BPSD, ser-
traline is recommended ahead of citalopram/escitalopram 
[19]. Reasons for this could be the potential drug–drug 
interactions associated with citalopram, for example, cit-
alopram in combination with omeprazole, and the interac-
tion between citalopram and donepezil, both highly rel-
evant examples of combinations that increase the risk of 
TdP [13]. Also, sertraline, unlike citalopram, is not listed 
in the known risk category by CredibleMeds. This drug is 
instead categorised as a conditional risk drug. In a regis-
ter-based study including all individuals aged 18 years or 
older in Sweden, citalopram was associated with a higher 
incidence of TdP compared with mirtazapine and sertra-
line [22]. Of note, in 2011 there was a recommendation 
regarding restriction to a maximal dose of 20 mg citalo-
pram among the elderly due to the risk of QT prolongation 
[23]. Considering the relatively weak evidence regarding 
the effects of antidepressants amongst the elderly, and 
amongst the elderly with major NCD, it is important to 
carefully follow-up the individual response to treatment, 
and regularly reconsider the indication. Nevertheless, it is 
important to emphasise that many older people also benefit 
from the treatment [24–27].

Haloperidol was prescribed to 1.5% of the study popula-
tion, a relatively low prevalence. The negative effects with 
using antipsychotics among people with major NCD are 
well known, with risk of extrapyramidal symptoms, stroke 
and increased mortality even with short-term use [28–32]. 
Antipsychotic drugs should therefore be used with caution, 
and the effect and possible side effects should be evalu-
ated shortly after prescribing. Today, risperidone is the 
antipsychotic drug recommended in the treatment of BPSD 

[20]. Risperidone was also found in the majority of people 
prescribed antipsychotics in the investigated population 
[7]. Risperidone is categorised as conditional risk for TdP 
while haloperidol is listed on the known risk list [1].

There were 1365 people using more than one drug from 
the known risk list. As previously stated, the use of more 
than one QT-prolonging drug increases the risk of TdP 
[2]. The most prevalent interaction found in this study—
citalopram in combination with donepezil—is an example 
of a pharmacodynamic interaction with this additive effect. 
This also applies to the interaction between citalopram/
escitalopram and haloperidol. However, also of impor-
tance are pharmacokinetic interactions with drugs, which 
do not in themselves increase the risk of QT prolongation, 
but that increase the concentration of the QT-prolonging 
drug. These interactions were not found in this study, but 
a relevant example is the interaction mentioned above 
between omeprazole and citalopram, which increases 
plasma levels of citalopram and thereby increases the risk 
for QT prolongation. This interaction was among the most 
common interactions found in a previous study conducted 
amongst people with major NCD [33].

In the adjusted regression analysis, filled prescriptions 
for QT-prolonging drugs were significantly more common 
among women, and for those who were 65–74 years com-
pared with the two oldest age groups. However, the differ-
ence in age between those with and without a QT-prolonging 
drug was only 0.5 year, and all included participants were 
older than 65 years. As previously described, female gender 
and advanced age are risk factors for TdP with the use of 
QT-prolonging drugs, and major NCD is more prevalent in 
individuals with older age and female gender [34]. This also 
indicates that individuals with major NCD are particularly 
vulnerable to the effects and side effects of drugs. However, 
the regression analysis in this study only covers age and 
gender, and cannot give a full picture of potentially associ-
ated factors. In addition, some previously mentioned risk 
factors can change over time, and thereby increase the risk of 
TdP, for example, electrolyte disturbances due to treatment 
with diuretics. In an observational study amongst people 
with major NCD, and with at least one episode of suspected 
syncope or unexplained fall, prolonged corrected QT was 
found in 25% of individuals [8].

The main limitation of this study is that we had no clini-
cal data information, such as concomitant comorbidities or 
characteristics that might increase the risk for QTc prolonga-
tion. Consequently, we had no information about prolonged 
QT time or arrhythmias among the participants. We also did 
not include different types of major NCD in the regression 
model because of uncertainties regarding the large propor-
tion of diagnoses such as unspecified dementia. Altogether, 
this means that the regression analyses performed do not 
give a full picture of associated factors. Further, we did not 
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perform any sub-analyses regarding, for example, concomi-
tant prescription of QT-prolonging drugs or regarding spe-
cific drugs. This should also be considered when interpreting 
the results. There was also a lack of information regarding 
doses or indications for prescription. Nor is it known how 
the individuals used their medications, whether on a daily 
basis or as part of shorter courses of treatment. Furthermore, 
there was a lack of information regarding the total number 
of drugs among the participants, which would have been 
interesting. The strength of this study is that it was possible 
to investigate and describe QT-prolonging drug use amongst 
a large group of people with major NCD, through the use 
of registries. The use of SveDem registry ensures that all 
included individuals have a diagnosis of major NCD. How-
ever, some types of major NCD diagnosis are changed after 
registration, although less than 5% of all registrations during 
2007–2020 had been changed during follow-up [35]. Still, 
since the regression analysis in the present study does not 
include different types of major NCD, we believe that this 
does not have any impact of the main results.

In summary, even if this study has limitations, it is 
important to pay attention to the use of QT-prolonging 
drugs in this population, considering the increased risk 
with older age and general use of multiple medications. An 
evaluation of current QT-prolonging drugs, the individual 
risk factors, and other concomitant drug treatment should 
be regularly assessed for each individual.

5 � Conclusions

In this population of  older people with major neurocogni-
tive disorder, QT-prolonging drugs and interactions that 
increase the risk of torsade de pointes were prevalent. 
With regard to the presence of many risk factors in this 
population, it is important to continuously evaluate current 
QT-prolonging drugs and concomitant drug treatment in 
each individual.
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