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Abstract

INTRODUCTION: Behavioral and psychological symptoms of dementia (BPSD) are a

common driver of suffering and high care needs. We describe the Swedish BPSD reg-

istry, founded in 2010 to develop an evidence base for quality improvement in the care

of patients with BPSD. Further, we illustrate the potential of the registry by evaluating

how individual BPSD affects mortality.

METHODS: The registry provides a framework for documenting the occurrence of

BPSD, formulating individual care plans, and following up outcomes. Symptoms are

recorded by the nursing home version of the neuropsychiatric inventory (NPI), and

data are entered by trained staff, mainly at institutional care facilities.

RESULTS: Enrollment in the registry totaled 114,869 patients with dementia and a

mean age of 84 years. Patients were followed until death (median overall survival

2.2 years) or loss to follow-up (median time under observation 4.2 years in patients

remaining alive). Common symptoms included agitation/aggression, aberrant motor

behavior, and irritability.Mortality increasedwithNPI severity and use of neuroleptics

but decreased in patients receiving cholinesterase inhibitors or memantine.

DISCUSSION: The scale, completeness, and duration of the registry, together with

the possibility of linking to other data sources, offer great potential for data-driven

research.
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Highlights

∙ The Swedish BPSD Registry, founded in 2010, has followed over 114,000 patients

collecting data on symptoms, care plans, interventions and outcomes.

∙ The registry provides a framework for providing and evaluating person-centered

care for patientswithBPSD, and represents anunparalleleddata source for research

into BPSD and its management.
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∙ Mortality increased in patients with more severe BPSD symptoms and for those

treated with neuroleptics, but decreased in patients receiving cholinesterase

inhibitors or mematine.

1 BACKGROUND

Major neurocognitive (dementia) disorders are primarily characterized

by a progressive decline across various cognitive domains, including

memory, language, and executive functions, leading to impairment and

loss of autonomy in activities of daily living (ADL). Alongside cognitive

and functional impairment, behavioral and psychological symptoms

of dementia (BPSD), including disturbances in perception, content of

thoughts, and behavior and mood are also frequent.1 BPSD play a sig-

nificant role in contributing to functional impairment and care needs,1

an increase in caregiver burden,2 and the need to transition to insti-

tutional care.3 The spectrum of BPSD encompasses a wide array of

different symptoms and behavioral changes, ranging from psychotic

manifestations, depression, and anxiety to sleep disturbances, irritabil-

ity, agitation, changes in eating patterns, aberrant motor behavior,

apathy, and euphoria.1 Ninety percent of persons with major neu-

rocognitive disorders experience one or more BPSD throughout the

disease course.4,5 The etiology and pathogenesis of BPSD are intricate,

involving various direct factors and indirect mediators. Different brain

alterations, comorbidities, and medication can intersect with psycho-

logical factors like personal life history and personality, aswell as social

aspects, such as support networks and living arrangements.1

Progressive neurocognitive disorders can lead to an inability to

communicate wishes and needs to the surrounding world. This diffi-

culty often results in various means to express oneself and frequently

gives rise to a diverse array of behavioral and psychiatric symptoms.6,7

Different cognitive disorders engage different brain areas and func-

tions, leading to varying behavioral and psychiatric symptoms.1,8 In

Alzheimer’s disease (AD), memory deficiency is a possible background

to delusions and agitation, as well as anxiety and irritability. In demen-

tia with Lewy bodies (DLB), visual hallucinations are already part of

the core criteria, while in frontotemporal dementia (FTD), there is a

behavioral variant and vascular pathology is often present, with frontal

influence increasing the occurrence of behavioral and psychological

symptoms.9

Psychotropic medication is frequently used to mitigate BPSD10–12;

however, it is linked to numerous side effects, including an elevated risk

of mortality for neuroleptics.11–13 Therefore, systematic and strategic

interventions aimed at reducing the frequency or intensity of BPSDare

important toprevent subjecting individuals topotential adverseeffects

associated with pharmacological interventions. Non-pharmacological

treatments are recommended as a first-line strategy in numerous

guidelines14–16; however, it should be noted that there are few head-

to-head comparisons of drug treatments and non-pharmacological

management strategies, and there may be systematic differences in

symptom severity between studies.17

Person-centered care (PCC) has been applied to manage BPSD,

aiming to improve health outcomes and quality of life. While PCC

lacks a universal definition,18 it emphasizes recognizing all patients’

individual strengths and active participation in their care. A recent sys-

tematic literature review identified 35 studies of non-pharmacological,

person-centered interventions, including music therapy, reminiscence

therapy, and multisensory stimulation.19 The estimated mean stan-

dardized effect size on BPSD was moderate (−0.52), varying by

intervention type and targeted symptom. However, evidence to guide

customization of non-pharmacological treatments to individual symp-

toms and patient characteristics remains insufficient.20 Generating

suchevidence through conventional randomized controlled trials alone

will be difficult. Large-scale registries capturing patients with BPSD,

documenting their symptoms, and interventions longitudinally offer

complementary real-world data. This study delineates 13 years of

experiencewith establishing and operating the Swedish BPSD registry,

utilizing collected data to investigate long-term mortality outcomes in

relation to BPSD.

2 METHODS

TheSwedishBPSD registrywas initiated as a local quality development

project and was nominated as a National Quality Registry in 2010,

whose aim is to improve the quality of care for patients with dementia

and ensure a common standard of care across Sweden. It was founded

in alignment with the recommendations of non-pharmacological inter-

vention for the management of BPSD from the Swedish national

guidelines for dementia care by the National Board of Health andWel-

fare, published in 2010 and revised in 2017.14 The registry received

wider uptake through the government initiative “Better Care for Frail

Elders” (2010 to 2014).

The registry provides a structured and systematic approach for

healthcare professionals to assess BPSD in patients with neurocogni-

tive disorders, involving relatives when possible. This person-centered

analysis identifies and trigger factors, informing multiprofessional

interventions. Follow-upevaluations validate chosen interventions and

facilitate care improvement at individual, care provider, and health

system levels.

2.1 Workflow of BPSD registry

The BPSD registry covers dementia care units and nursing homes

across Sweden. Certified educators trained by the registry staff pro-

vide local training to enroll patients. With 800 certified educators,
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RESEARCH INCONTEXT

1. Systematic review: Most guidelines recommend non-

pharmacological management as first-line treatment for

BPSD. A recent systematic literature review identified

35 studies of person-centered interventions in BPSD,

such asmusic therapy,multisensory stimulation, and rem-

iniscence therapy. The efficacy of these interventions is

highly variable across studies.

2. Interpretation: TheSwedishBPSDregistry demonstrates

the feasibility and value of delivering patient-centered

care at a population scale. It provides a structured frame-

work for identifying precipitating factors, developing per-

sonalized care plans and interventions, and following up

their effect. The data enable comparisons between differ-

ent care facilities and regions, allowing identification of

best practices and areas for improvement, contributing to

enhancing the overall quality of care for individuals with

BPSD.

3. Future directions: More knowledge is needed on how

to individualize the management of BPSD. The Swedish

BPSD registry provides a uniquely large database for

research into the occurrence of BPSD, their pharmaco-

logical and non-pharmacological management, and out-

comes related to them.

over 50,000 multiprofessional team members in all 290 municipali-

ties in Sweden have been trained. The registry methodology requires

assessment by at least two different professional disciplines, includ-

ing assistant nurses, nurses, occupational therapists, physiotherapists,

physicians, andmanagers, before data input registration.

2.2 Data collection process

TheBPSD registry enrolls subjectswith dementia, diagnosed in routine

care, regardless of symptoms or etiological diagnosis. Most residents

participating in care units enrolled. Trained staff familiar with the

patient conducts baseline and follow-up assessments as needed, typi-

cally every 6months, though annual assessments are recommended by

Swedish guidelines.14 Data are collected at care facilities or by munici-

pal home-care teamsandentered intoanonlineelectronic data capture

system.

2.3 Data collected in BPSD registry

The registry captures basic demographics, care setting, and mortality

data from official records. Neurocognitive diagnoses (according to the

International Classification of Diseases, ICD-10)21 and drug prescrip-

tions are obtained from medical records. Current medication with a

focus on psychotropic drugs is inventoried at baseline and updated as

needed. At each registration, theNeuropsychiatric Inventory—Nursing

Home version (NPI-NH)22 captures the frequency and severity of 12

symptoms: delusions, hallucinations, agitation/aggression, depression,

apathy, elation/euphoria, anxiety, disinhibition, irritability, aberrant

motor behavior, sleep and nighttime behavior changes, and appetite

and eating abnormalities. Further, a structured checklist is used to

identify potential trigger factors and ensures that potential issues

related to pain, sleep disturbances, oral health, food and drink intake,

or elimination problems in the patient have been considered. Finally,

a plan for care and psychosocial interventions is recorded in the reg-

istry as free-text descriptions of the planned interventions. Further

details and the registration template are available in Supplementary

Materials.

2.4 Statistical analysis

This study is based on data from the Swedish BPSD registry and cov-

ers all individuals in the registry aged 40 or older from its inception in

November 2010 until December 31, 2023. Descriptive statistics are

presented with mean, range, median, and interquartile range (IQR).

Confidence intervals (CI) were calculated by±1.96 standard errors for
approximately normally distributed variables. For NPI scores, as these

are typically non-normally distributed, we applied a cutoff score of >3

points to denote significant symptoms within each domain.23 Mortal-

ity was described using the Kaplan–Meier product limit estimator,24

while factors affecting mortality were analyzed using a Cox propor-

tional hazards regression model stratified by sex and age group.25

Significant BPSD at baseline were included as binary indicators for

each domain. Patients were censored if still alive at 12 months after

baseline. Schoenfeld residuals were plotted to examine the validity of

the proportional hazards assumption.

2.5 Research ethics considerations

The study was approved by the Swedish Ethical Review Authority and

conducted in accordance with the Helsinki Declaration.26 For further

details, see SupplementaryMaterials.

3 RESULTS

Table 1 describes the total patient population captured by the BPSD

registry. From the start of the registry in 2010 until the end of 2023,

a total of 114,869 patients (63% women) were included in the reg-

istry. Themean (median) age at inclusion into the registrywas 83.6 (85)

years, with a range of 40 to 111 years. Most participants (88.5%) were

in permanent institutional care at the time of inclusion. Total NPI-NH

scores at baseline ranged from 0 to 144, with mean and median of 21

and15points, respectively. Femaleswere slightly older at baseline than
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TABLE 1 Description of study population.

Female Male All

Total number of patients

N 72,870 41,999 114,869

Age

Mean 84.62 81.75 83.57

Median 86 83 85

Range 41 to 109 40 to 111 40 to 111

Interquartile range 80 to 90 77 to 88 79 to 89

Age group

40 to 65 995 (1.37%) 1154 (2.75%) 2149 (1.87%)

65 to 74 5816 (7.98%) 6165 (14.68%) 11,981 (10.43%)

75 to 84 25,414 (34.88%) 17,701 (42.15%) 43,115 (37.53%)

85 to 94 36,121 (49.57%) 15,888 (37.83%) 52,009 (45.28%)

95+ 4524 (6.21%) 1091 (2.6%) 5615 (4.89%)

Diagnosis

Alzheimer’s disease 25,579 (35.1%) 12,633 (30.08%) 38,212 (33.27%)

Vascular dementia 11,490 (15.77%) 7713 (18.36%) 19,203 (16.72%)

Mixed dementia 5576 (7.65%) 3262 (7.77%) 8838 (7.69%)

Dementia with Lewy bodies 834 (1.14%) 1124 (2.68%) 1958 (1.7%)

Frontotemporal dementia 902 (1.24%) 833 (1.98%) 1735 (1.51%)

Dementia in Parkinson’s disease 723 (0.99%) 1126 (2.68%) 1849 (1.61%)

Other dementia 5371 (7.37%) 3670 (8.74%) 9041 (7.87%)

Unspecified dementia 8993 (12.34%) 4421 (10.53%) 13,414 (11.68%)

Unknown 13,402 (18.39%) 7217 (17.18%) 20,619 (17.95%)

Care setting

Daycare 910 (1.25%) 802 (1.91%) 1712 (1.49%)

Dementia team 1438 (1.97%) 857 (2.04%) 2295 (2%)

Home health care 3384 (4.64%) 1668 (3.97%) 5052 (4.4%)

Short-term care 1837 (2.52%) 1848 (4.4%) 3685 (3.21%)

Acute hospital care 152 (0.21%) 140 (0.33%) 292 (0.25%)

Institutional care 50,138 (68.8%) 27,903 (66.44%) 78,041 (67.94%)

Dementia-specific institutional care 14,886 (20.43%) 8701 (20.72%) 23,587 (20.53%)

Other 125 (0.17%) 80 (0.19%) 205 (0.18%)

NPI total score

Mean 21.07 21.86 21.36

Range 0 to 144 0 to 144 0 to 144

Median 15 16 15

Interquartile range 5 to 31 5 to 32 5 to 32

Drug usage

Analgesics 11,192 (15.36%) 4521 (10.76%) 15,713 (13.68%)

Antiepileptics 4167 (5.72%) 2944 (7.01%) 7111 (6.19%)

Neuroleptics 11,450 (15.71%) 7889 (18.78%) 19,339 (16.84%)

Anxiolytics 13,463 (18.48%) 6712 (15.98%) 20,175 (17.56%)

Hypnotics 5149 (7.07%) 4281 (10.19%) 9430 (8.21%)

Antidepressants 32,520 (44.63%) 16,576 (39.47%) 49,096 (42.74%)

Cholinesterase inhibitors 14,222 (19.52%) 8017 (19.09%) 22,239 (19.36%)

Other anti-dementia drugs 13,431 (18.43%) 8582 (20.43%) 22,013 (19.16%)

Abbreviation: NPI, neuropsychiatric inventory.
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F IGURE 1 Number of patients and registrations in BPSD registry. BPSD, behavioral and psychological symptoms of dementia.

males andhada slightly higher proportionofADdiagnoses,whilemales

had a higher proportion of vascular dementia and Parkinson’s disease

(PD) dementia diagnosis.

Tables S1 and S2 shows detailed patient characteristics by care set-

ting and diagnosis, respectively. Total NPI-NH scores were highest for

patients in the acute hospital care setting (mean 33 points) and lowest

in the daycare setting (mean 6 points). There were no notable dif-

ferences in mean total NPI-NH scores at baseline across diagnostic

groups.

Figure 1 shows the number of patients and registrations by year

in the registry. The left panes show numbers of unique patients,

and the right panes show the number of registrations per year. Top

panes are cumulative, while bottom panes show the numbers of

patients/registrations within each year. The number of patients active

in the registry eachyear is stabilizedbetween20,000and25,000,while

the annual number of registrations is about 35,000.

Figure S1 shows the distribution of enrolled patients over all the

290 Swedish municipalities, as a share of the number of inhabitants in

the municipality aged 65 or older. This includes all registered patients

since the inception of the registry; thus, many of these individuals

are deceased, which explains the high share of individuals enrolled

(over 20% in somemunicipalities). The registry has coverage overmost

geographic regions across the country; only one municipality out of

290 had no registered patients. The median number of enrollees was

54.7 per 1000 inhabitants aged 65+, and 90% of municipalities have

registeredmore than 24 patients per 1000 inhabitants.

In Figure 2 we show the share of patients at baseline who report

significant symptoms (NPI score >3) on each of the NPI domains, by

diagnosis. The most common symptoms include agitation/aggression,

aberrant motor behavior, and irritability, which are included as crite-

ria in the recently updated International Psychogeriatric Association

(IPA) definition of agitation in cognitive disorders.27 This is notewor-

thy as it corresponds to the licensed indication of the first US Food

and Drug Administration-approved drug for treatment of BPSD. There

were some expected variations by diagnosis; for example, halluci-

nations were more common in DLB patients, while aberrant motor

behavior was the dominant issue in PD dementia. FTD patients in

addition showed high levels of disinhibition, irritability, and agita-

tion/aggression.

The total number of registrations per individual patient over the

entire period of observation ranges from 1 to 56, with amean (median)

of 3.29 (2). More details are presented in Figure S2. A total of 72,749

patients (66%) had at least two registrations, allowing for longitudinal

assessment. The effective median observation time in the registry was

7months. Nineteen percent of patients were still being followed in the

registrywhendatawereobtained for this study (administrative censor-

ing), 52% had died within a year of the last assessment, and 29% were

lost to follow-up (1 year elapsed without assessment). Among patients

who remain alive, themean time until loss to follow-upwas 4.2 years.

The main reason for discontinued follow-up was death. In total

83,499 of the enrolled patients were deceased at the time of data

extraction for this study. The median overall survival (time until death

for any cause) was 22.0 months (95% CI 21.7 to 22.3 months) for

men, 28.3 months (95% CI 28.0–28.6 months) for women. Kaplan–

Meier survival curves are presented in Figure S3. We analyzed the

association with mortality for NPI-NH symptoms and drug utiliza-

tion with a Cox regression model stratified by age and sex, and the

results are presented inFigure3. FormostNPI-NHdomains, significant

symptoms (score of 3 points or more) were associated with increased

mortality risk; in the case of hallucinations, agitation/aggression, apa-

thy, and appetite/eating disturbances the risk increase was signifi-

cantly over 10%. Euphoria was associated with significantly lower
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F IGURE 2 Occurrence of BPSD at baseline. BPSD, behavioral and psychological symptoms of dementia.

F IGURE 3 Hazard ratios, Coxmodel of overall survival.

mortality risk (−22%). The use of neuroleptics or analgesicswas associ-
ated with increased mortality. Patients using cholinesterase inhibitors

or memantine showed lower mortality risk (−16% and −11%, respec-
tively). No substantial differences were seen when analyzing data for

males and females separately (Figures S4 and S5) or when including

interaction terms between neuroleptic use and BPSD. Figure S6 shows

plotted Schoenfeld residuals that were approximately linear over time

across covariates, indicating that the proportional hazards assumption

wasmet.

In Figure 4, we present the mean NPI-NH score by study visit and

NPI-NH domain, subdivided by the score at baseline. Study visits are

plottedat themeannumberofmonths since thebaseline for each study
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F IGURE 4 MeanNPI score by domain and visit. NPI, neuropsychiatric inventory.

visit, and 95% confidence bands are shown. Each graph includes only

patients scoring above zero at baseline on thatNPI-NHdomain. Across

domains there was rapid improvement over the first few visits, most

notably in patients with high baseline NPI-NH scores, which likely indi-

cates a regression toward the mean. The time between assessments

tends to be somewhat shorter for patientswithmore severe symptoms

than patients with less severe symptoms.

We analyzed trigger factors for patients with a NPI-NH score of

8 or higher on each of the NPI domains (results presented in Figure

S7). Pain was themost cited trigger factor across most symptoms, with

the exception of nighttime disturbances (sleep-related issues most

common trigger) and appetite/eating disturbances (food related issues

most common trigger).

Further, we evaluated the relationship between the objective of the

care actions (the result that is aimed to achieve) and the symptom (NPI-

NH domain), which is the target of the care action (results in Figure

S8). The most common care objective is affirmation/security, followed

by sensory stimulation and social activity. Increasing physical activity

was a common objective for patients with dysphoria/depression,

nighttime disturbances, or aberrant motor behavior. Meeting

basic needs was the most important objective in appetite/eating

disturbances.

4 DISCUSSION

4.1 Experiences with BPSD registry

The Swedish BPSD registry demonstrates the feasibility of PCC at

the population scale, allowing for consistently monitoring care qual-

ity and outcomes. Over 114,000 patients have received PCC through

the registry, contributing to the largest database on BPSD occurrence,

treatments, and outcomes.

Continuous development through user dialogue has enhanced data

visualization at the individual care practice level, aiding in manage-

ment and staff allocation. The registry publishes an annual report on

a range of quality indicators, encompassing the prevalence of BPSD,

care interventions for the management of BPSD, collaboration with

multiprofessional teams, pain management, and the use of specific

pharmaceuticals. Care providers and decision makers utilize the data

to formulate, implement, and monitor guidelines and other regulatory

measures as required at the national, regional, and local levels. Partici-

pating care units are able to access their data at any time and compare

their results with other care units and with national averages. Since

December 2022, there has also existed an integrated tool to improve

daily workflow to manage and prevent BPSD. Staff can easily initi-

ate a project aiming to, for example, raise the number of registrations

made by a multiprofessional team at the care unit. A care unit that has

implemented theBPSD registry has amore person-centered approach,

which allows individuals even with advanced dementia to feel more

validated and be met on their own terms, which can lead to greater

well-being in the given situation. In this way, the method may also pre-

vent the occurrence of BPSD over time. The registry’s method has

spread throughout the municipalities to regional health care and pri-

vate care providers. The expanded uptake of the registry over time

is a testament to the perceived value for care providers in participat-

ing in the registry, at the level of the individual care provider and the

organizational level. Experience with the registry indicates that staff

appreciate that more of their time is spent on meaningful activities, as

well as having a shared language to discuss symptoms and goals with

the interventions. Staff and next of kin report better quality of life as

well as enhanced occupational safety.
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4.2 Effects of BPSD on mortality

There have been few large-scale studies on the effects of individ-

ual BPSD on mortality. An earlier analysis of the BPSD registry using

data only from 2010 to 2013 found that mortality increased with

BPSD severity, with a relative risk (RR) of 1.71, p < .001, for patients

with NPI scores of 9 to 12 on >1 item.28 The increase in mortal-

ity was driven by agitation, hallucinations, and eating disturbances,

while patients with euphoria had lower mortality (RR 0.93, p < .001).

A recent Japanese study found an association between BPSD and

mortality in males, but not in females.29 Our study confirms the asso-

ciation between BPSD and mortality and found this association in

males as well as females. The effect on mortality varied by individ-

ual symptoms, warranting further analysis including the assessment

of treatment interactions. The mortality analysis only examined the

association between BPSD at baseline and mortality during the sub-

sequent 12 months. Incorporating longer follow-up and longitudinal

data on BPSD and treatments in the analysis may introduce time-

dependent confounding, and addressing this issue is beyond the scope

of the present study.

4.3 Limitations

There are opportunities for further developing the scope of data cap-

tured by the registry. There is currently no automatic transfer of data

frommedical records, somanual data entry is required,which limits the

amount of information collected. Importantly, the registry currently

does not contain information on disease staging in terms of cognitive

function or ADL abilities. These outcomes are captured in a differ-

ent quality register (SveDem), and in principle, the same information

should not be collected in multiple quality registers. It is possible to

merge data from registers and from electronic medical records, partly

overcoming this limitation; however, future development of the reg-

isty infrastructure should consider obtaining detailed disease staging

information in terms of cognition and functioning for all participants.

Diagnosis is made according to routine clinical practice, so there

is no centralized harmonization of diagnostic criteria, and the use of

biomarkers to confirm etiological diagnosis varies. Furthermore, the

registry does not directly capture biomarker information, though again

this can be linked from other data sources.

The NPI is a commonly used scale for capturing BPSD and has been

recommended for clinical use as well as research.30 The NPI and NPI-

NH) scales are flexible and easy to administer. Since the interview

questions are formulated, the administration is not dependent on the

clinical experience of the administrator which suits the purpose and

spread of the Swedish BPSD registry to care units all over Sweden.

Another advantage is that apathy and depression, which can influence

other symptoms, aremeasured separately.

However, for research, there are some obstacles despite reason-

able psychometric attributes such as validity and reliability, which

require further investigation.31 Since scores are calculated by multi-

plying severity and frequency, the resulting values are non-continuous

and not normally distributed, which must be considered statisti-

cally. Dedicated scales for specific symptoms such as the geriatric

depression scale,32 Apathy Evaluation Scale,33 and Cohen-Mansfield

Agitation Inventory34 may provide greater resolution and sensitiv-

ity to change. Alternatives to the NPI, including the Behavioral

Pathology in Alzheimer’s Disease Rating Scale (BEHAVE-AD) and

the Neurobehavioral Rating Scale (NRS), have shown similar perfor-

mance in detecting symptoms and response to treatment,35 while

the Revised Memory and Behavior Problems Checklist (RMBPC) may

be better correlated with caregiver outcomes.36 A future direction

of research would be to complement these scales that rely on care-

giver reports with objective measurements from home monitoring

platforms.37

As this is a naturalistic study, factors such as time of inclusion of

patients into the registry and the frequency and timing of assess-

ments are not governed by research protocol but will be influenced

by patient-related factors as well as factors associated with the care

unit and staff. There is no random assignment of care interventions,

which limits the potential for drawing conclusions about the causal

effects of care interventions. Further, as participants were not ran-

domly selected, and BPSD are not systematically documented outside

the registry, it is difficult to ascertain potential selection biases in

patient inclusion or the representativity of the study sample of the

overall population of patients with BPSD. Caution is warranted when

using registry data to estimate the occurrence of BPSD in the overall

population of persons living with dementia.

Detailed information on interventions to manage BPSD are cap-

tured in free-text descriptions, which will require further processing

and evaluation and were not included in the present study. Regarding

triggers for BPSD, it should be noted that the collected information is

based on the opinion of care staff regarding potential causal factors.

Pain is recognized as one of the most common triggers. Few studies

have been conducted on non-pharmacological interventions for pain,

althougha recent review indicates that such interventions are effective

in individuals with dementia38 and help reduce BPSD.39 However, trig-

gers of BPSD are an important and complex issue in themselves, which

we intend to address further in upcoming studies.

4.4 Potential of BPSD registry for data-driven
research

The BPSD registry has great potential as a resource for data-driven

research. The scale, data completeness, and long duration of the reg-

istry is unparalleled. Structured health outcomes data combined with

detailed free-text descriptions of care interventions captures a wealth

of information about the symptomatology of BPSD, measures taken

in routine care to manage these symptoms and the resulting health

outcomes. Modern methods for natural language processing offer

opportunities for further structuring and extracting information from

the available free-text fields.40 This may enable analyses to determine

optimal care strategies tailored to individual patient characteristics,

trigger factors, and symptom profiles.



JöNSSON ET AL. 9 of 10

The potential of the registry is further enhanced by the possi-

bility of linking with other available data sources at national and

regional levels.8 Each person in Sweden has a unique identifying

number, which enables linkage across all registries and healthcare

databases. The BPSD registry can be linked with the Swedish registry

for cognitive/dementia disorders (SveDem), which captures longitu-

dinal information on cognitive function, ADL assessment, diagnostic

procedures, and other factors. A previous record linkage study based

on data until 2016 found that about 30% of patients in the BPSD reg-

istry are also present in SveDem, and 20% of patients in SveDem are

captured by the BPSD registry.8 The data have also been linked to the

National Patient Registry, which contains information on all health-

care encounters in inpatient care and specialist outpatient care. Other

relevant data sources include the prescription pharmaceutical reg-

istry (enabling analysis of the effect of drug therapy on BPSD) and the

registry for elderly care and functional impairment.

5 CONCLUSIONS

The Swedish BPSD registry provides a view into the final stages in the

disease course of dementia disorders, with specific focus on the role of

behavioral disturbances, psychological symptoms, and their manage-

ment. It offers unparalleled insights into the management of BPSD in

routine care as well as long-term outcomes. BPSD appear to improve

over time; however, this may also be the result of “regression to the

mean,” and further analysis is warranted. The analysis presented here

is the largest study to date on the association between BPSD andmor-

tality. We confirm previous findings that BPSD are associated with

increased mortality risk and that treatment with certain classes of

pharmaceuticals such as neuroleptics is associatedwith increasedmor-

tality. We also confirm reduced mortality in cholinesterase inhibitor

users, in linewith previous studies based on Swedish registry data.41,42
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