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Abstract

Introduction: Reliable estimates of time from diagnosis until institutionalization and

death in people with dementia from routine nationally representative databases are

lacking.

Methods:We selected 9230 people with dementia and 24,624 matched controls from

family physicians’ electronic records linked with national administrative databases to

analyze time until institutionalization and death and associated factors.

Results:Median time from recorded diagnosis until institutionalization and until death

for people with dementia was 3.9 and 5.0 years, respectively, which was considerably

shorter than for controls. Once institutionalized, median time to death was longer for

persons with dementia (2.5 years) than for controls (1.2 years). Older age and receiving

home care were the strongest predictors of shorter time until institutionalization and

death in peoplewith dementia. Gender, cohabitation,migration status, frailty, polyphar-

macy, and dementia medication were other significant factors.

Discussion: The estimates could help to inform patients, their families, and policymak-

ers about probable trajectories.

K EYWORD S

care trajectories, data linkage, primary care, registry data, risk factors, survival, time to institution-

alization

1 BACKGROUND

Dementia currently affects ≈50 million people worldwide. With

the aging of the population, this number is expected to triple

by 2050.1,2 Dementia has huge consequences for affected per-

sons, their relatives, and society. With the progression of the dis-

ease, persons with dementia become more dependent on support
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of others and at some point in time, admission to a long-term

care facility is often considered necessary. Once dementia is diag-

nosed, frequently asked questions are how long people will be

able to live at home and how long it will last until death. Accu-

rate estimates may help to inform people with dementia and their

relatives about the prognosis. In addition, caring for people with

dementia is associated with substantial (in)formal care use. Reliable
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estimates are relevant to support policymakers in planning appropri-

ate services.

Previous studies have attempted to estimate time until institution-

alization and associated factors in people with dementia.3 Studies var-

ied considerably in design, sample selection, sample size, follow-up

time, and consequently, in estimations with median time ranging from

2.5 to 7.3 years. There was a lack of methodological strength in a

majority of studies, such as use of small and selected samples, relatively

short follow-up time, and selection of prevalent dementia cases with

unclear disease onset.4-10

With regard to the prognosis of survival, the average duration from

diagnosis until death varied substantially across studies, ranging from

1.1 to 8.5 years.11,12 Again, most studies used prevalent cases from

study entry and included small or selected samples. Large population-

based studies of incident cases with extensive follow-up length with-

out missing outcomes are scarce. Only one identified study included a

large, unscreened sample of (22,529) incident dementia cases and esti-

mated amedian survival time of 6 years.13

Thepresent study aims to advance current knowledge about time to

institutionalization and death in people with dementia and their asso-

ciated factors, and to address important methodological limitations of

previous studies by analyzing these outcomes in nationwide registries

from the first diagnosis of dementia by the family physician. Electronic

health record data from family physicians linkedwith national adminis-

trative health databases and the population registry provide an oppor-

tunity to estimate time to institutionalization and death in a large sam-

ple without loss to follow-up due to, for example, change or transfers

out of practice. Insight into the time until these events occur from the

point of recognition of dementia by physicians may be of high impor-

tance to patients, their family caregivers, and health services planning

and policy-making because such estimates are less biased than esti-

mates from screened populations.

This research aimed to (1) estimate time from recorded demen-

tia diagnosis to institutionalization and death compared with matched

control persons without dementia, and (2) examine whether estimates

were dependent on sociodemographic and clinical characteristics.

2 METHODS

Weanalyzed electronic health record data from family physicians (FPs)

linked with national administrative databases to examine trajectories

of peoplewith dementia from the time the diagnosis was first recorded

by their FP.

2.1 Data sources

In The Netherlands, FPs act as the “gatekeepers” to specialist care

and are usually the first healthcare professional to be contacted with

health problems. All citizens are registered in a family practice. About

90% of the older people visit their FP at least once a year, and on

average nine times a year.14,15 The dementia diagnosis is usually made

HIGHLIGHTS

• Median time from recorded dementia diagnosis until insti-

tutionalization was 3.9 years

• Median survival time fromrecordeddementiadiagnosis to

death was 5.0 years

• Older age and receiving home care strongly predict earlier

admission and death

• People with dementia had much higher hazards to be

admitted and die than controls

• Once admitted, survival time was longer for persons with

dementia than for controls

RESEARCH INCONTEXT

1. Systematic review: In a PubMed literature review, we

identified only one study that analyzed survival in a large,

unscreened sample of people with incident dementia

from routine care data.

2. Interpretation: In people with dementia, median time

until institutionalizationwas 3.9 years, and 5.0 years until

death. This was considerably shorter than in controls.

But once persons with dementia were institutionalized,

median time to deathwas longer for personswith demen-

tia (2.5 years) than for controls (1.2 years). Older age

and receiving home carewere the strongest predictors of

shorter time until institutionalization and death in peo-

ple with dementia. Gender, cohabitation, migration sta-

tus, frailty, polypharmacy, and prescribed dementiamedi-

cation were other significant factors.

3. Future directions: Use of linked real-world data provides

tremendous possibilities for answering important ques-

tions for clinical practice and policy about care trajecto-

ries in people with dementia and for overcoming impor-

tant methodological limitations of current studies.

by secondary care specialists and copied into the electronic health

records system of FPs.

We selected patients with a first recorded dementia diagnosis

between 2008 and 2014 from the routine electronic health record-

ings fromDutch FPs participating in theNIVEL Primary CareDatabase

(NIVEL-PCD).16,17 This database provides pseudonymized data from

451 family practices. It covers ≈10% of the Dutch population and is

representative for Dutch family practices in terms of patients’ age and

sex, practice size, and geographical distribution. Contact diagnoses are

codedwith ICPC-1 (International Classification of PrimaryCare)18 and

grouped into disease episodes. FPs receive feedback on the quality of

recording and are supported in coding.19 In addition, a portion of FPs’

reimbursement is based on the quality of recording.20
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Institutionalization (between 2008 and 2015) and death (between

2008 and 2018) statistics were derived from administrative data

sources made available for research by Statistics Netherlands

(Centraal Bureau voor de Statistiek), the governmental institution

responsible for processing statistical data in The Netherlands. Date

of death originated from the Municipal Personal Records Database,

including all persons residing in The Netherlands. Start and end dates

of long-term care admissions were derived from administrative data

for the Dutch national long-term care insurance scheme covering all

institutionalizations (nursing, residential, or psychiatric home) of all

Dutch adults.

2.2 Study population

Dementia cases—Patients born in 1965 or before with a first recorded

dementia diagnosis (ICPC code: P70) between 2008 and 2014 and liv-

ing at home at the date of diagnosis were included. Persons with Down

syndrome and dementia (ICPC code A90.01) were excluded, as these

persons usually have different care trajectories.

Control group—For all people with dementia, an independent

researcher matched a maximum of four patients without a dementia

diagnosis or memory disturbances (ICPC code: P20) from the same

practice in year of diagnosis. Matching occurred on age (5-year inter-

vals), gender, and cohabitation with a spouse. If more than four con-

trols were available, random selection was performed. The entry date

of control patients was set as the date on which the dementia diagno-

sis of the person theywerematchedwith was first recorded in the FP’s

record. Controls with a dementia drug prescription in the linked data

set were excluded. Similar to the dementia cases, controls who were

institutionalized at the entry date were excluded.

2.3 Outcomes

Outcome measures included time from the first recorded dementia

diagnosis in primary care to institutionalization and death, and the

institutionalization rate and mortality rate per 1000 person-years (ie,

number of cases admitted/died during the study period divided by the

person-years at risk). Institutionalization was defined as permanent

entry into an institution for long-term care at any time after dementia

diagnosis (ie, respite admissions were not included). Second, we exam-

ined time from institutionalization todeath inpersonswhowereadmit-

ted, and the place of death.

2.4 Sociodemographics and clinical characteristics

Age, gender, living alone (vs cohabitation), and migrant status at the

time of dementia diagnosis were derived from the national population

registry managed by Statistics Netherlands. Migrant status was cat-

egorized into non-Western migration background (Surinamese, Antil-

lean, Aruban, Moroccan, Turkish, or other non-Western migration

background) and Western background (a native Dutch background or

Westernmigration background).

The use of care at home (domestic assistance, personal care for

activities of daily living, and home nursing support) at any point during

2008 to2014wasderived fromanational registry from theDutchCen-

tral Administration Office (CAK) made available for research by Statis-

tics Netherlands. From 2011, use of day care (individual or in a group)

was also recorded.

Polypharmacy was defined as the dispensing of 5 or more drugs

and hyperpolypharmacy as the dispensing of 10 or more drugs

from different chemical subgroups (Anatomical Therapeutic Chemical

[ATC] level 4) in the year of dementia diagnosis. Data were derived

from a nationwide database from the National Healthcare Institute

and made available for research by Statistics Netherlands and con-

tained all medicines dispensed by pharmacies for which the costs are

reimbursed under the statutory basic medical insurance. This cov-

ers medicines for community-dwelling people and for people living

in residential care homes, but not medicines dispensed in hospitals

and nursing homes. The database does not include over-the-counter

medicines.

Prescribed dementia medication included the presence of prescrip-

tions starting with ATC "N06D" during available data collections from

NIVEL-PCD (2008 to 2015) and the National Healthcare Institute

(2008 to2016). This variablewas categorized intoprescribeddementia

medication in the year of diagnosis or before, after the year of diagno-

sis, or no prescribed dementia drugs.

A frailty index was created by screening the FP electronic

health records for 35 predefined clinically relevant “health deficits”

including ICPC codes of diseases and symptoms, and one deficit

“polypharmacy.”21 The proportion of deficits present in an individual

resulted in the Frailty Index score (range 0 to 1). People were classified

into three categories in accordance with prior studies: non-frail (three

or fewer deficits; Frailty Index ≤0.08), pre-frail (four to eight deficits;

0.08< score<0.25), and frail (nine or more deficits; score≥0.25).22-24

2.5 Data linkage

FP data were pseudonymized at the source and transferred to Statis-

tics Netherlands, which performed the linkage. Pseudonyms were

based on the citizen service number, or combination of birth date, gen-

der, and zip code.

2.6 Statistical analyses

Descriptive statistics were used to describe the sample character-

istics. The institutionalization and mortality rate per 1000 person-

years adjusted for age and gender were calculated using Poisson

regression analysis. Time until institutionalization was calculated in

years between date of dementia diagnosis and permanent institu-

tionalization. Calculations were also conducted for males and female

patients of different age groups. Becausedeath alters theprobability of
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F IGURE 1 Flow diagram of the study sample

institutionalization (people who die before institutionalization cannot

be institutionalized any longer), it was considered as a competing risk

in this analysis. In the presence of a competing risk, the standard Cox

proportional hazard regression yields biased results.25 Therefore, the

cumulative incidence function, as part of the competing risk approach,

was used to estimate the time to institutionalization. If an individual

had not died or entered an institution at the end of data collection (31

December, 2014), his or her time to institutionalization was censored

at this date. Time until death was estimated in years between date of

dementia diagnosis and date of death using Kaplan-Meier curves. Per-

sons who were still alive at the end of the observed period (31 Decem-

ber, 2017) were censored at this date.

Time from institutionalization to death was estimated with

Kaplan-Meier curves. Mortality data until 2015 were used, as institu-

tionalization datawere not available yet after this year. The association

between sociodemographic and clinical characteristics and time until

institutionalization and death was analyzed separately in dementia

patients and controls using competing risk regression and Cox propor-

tional hazards models, respectively. For each variable, Hazard ratios

(HRs) and 95% confidence intervals (CIs) were calculated, adjusted for

age and gender. The significance level for all analyses was set at 0.05.

Analyses were performedwith SPSS (version 22) and R studio.

2.7 Ethics

The ethics committee of the VU Medical Center approved the study.

Because pseudonymized data collected for routine administrative reg-

istration purposes were used, informed consent of patients was not

obtained. Patients were informed by their FP about the use of their

pseudonymized record data and could object.

3 RESULTS

3.1 Study sample

We identified 11,534 patients with a recorded diagnosis of dementia

in the FP electronic records and 28,750 matched controls who could

be linked to the population registry of Statistics Netherlands. In total,

2304 people with dementia and 4126 controls were excluded, result-

ing in 9230 people with dementia and 24,624 included in the analyses

(Figure 1). Table 1 presents the characteristics of the samples. About

60%were female and the average age was 80 years. Respectively, 56%

and 52% of the people with dementia and controls were cohabiting

with others. Fifty-three percent of the people with dementia and 37%

of the controls received home care at the time of diagnosis. Themajor-

ity of people in both groups were "pre-frail" and had polypharmacy.

3.2 Institutionalization

When adjusting for age and gender, we found that 199 persons with

dementia (95% CI 193, 205) and 17 controls (95% CI 16, 19) per

1000 person-years were institutionalized during a median follow-up

time of, respectively 2.0 (IQR 2.2) and 2.3 (IQR 2.0) years. Median
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TABLE 1 Sociodemographic and clinical characteristics of people
with dementia andmatched controls

Personswith

dementia

(n= 9230)

Matched

controls

(n= 24,624)

N % N %

Female gender 5553 60.3 15,010 61.0

Age, mean (SD) 79.7 (7.9) 79.5 (7.7)

Under 65 465 5.0 1266 5.1

65-74 1750 19.0 4758 19.3

75-84 4596 49.8 12,687 51.5

85 and above 2419 26.2 5913 24.0

Cohabiting 5149 55.8 12,772 51.9

Migrant status

Native Dutch 8055 87.3 21,655 87.9

Westernmigration background 874 9.5 2304 9.4

Surinamese/Antillean/Aruban 124 1.3 233 0.9

Moroccan/Turkish 122 1.3 261 1.1

Other non-Western 55 0.6 171 0.7

Care at home during trajectory 7681 83.2 12,367 50.2

Care started before diagnosis 4935 64.2 9050 73.2

Care started after diagnosis 2746 35.7 3317 26.8

Frailty Index (FI, 0-1),

median (range)

0.11 (0.47) 0.11 (0.47)

mean (SD) 0.13 (0.07) 0.11 (0.07)

Non-frail (FI≤ 0.08) 1720 18.6 7871 32.0

Pre-frail (0.08< FI< 0.25) 6723 72.8 15,264 62.0

Frail (FI≥0.25) 787 8.5 1489 6.0

Polypharmacy

Mean number of drugs (SD) 7.43 (4.71) 6.79 (4.75)

0 to 4 drugs 2701 29.3 8666 35.2

5 ormore 3750 40.6 9572 38.9

10 ormore 2779 30.1 6386 25.9

Dementia medication prescribed 2867 31.1 – –

Medication was prescribed in

year of diagnosis or before
a

1609 17.4 – –

Medication was prescribed

after the year of diagnosis

1258 13.6 – –

aFor 401 persons, dementia medication was prescribed before the year in

which the diagnosis was recorded in the family physician’s record, and for

1208 persons, dementiamedicationwas prescribed in the year in which the

diagnosis was recorded.

time to institutionalization for people with dementia was 3.9 years,

and could not be estimated for controls, as the cumulative incidence

curve remained <50% at the end of the study period, meaning that

<50% of the controls were admitted at the end of the study period.

Appendix 1 (Table A1), shows the median time to institutionalization

formen andwomen fromdifferent age groups. For peoplewith demen-

tia, this ranged between 2.3 years forwomen of 85 or older to 6.2 years

for men between 65- and 75-years-old. Table 2 presents the proba-

bility of being institutionalized within 6 months up to 6 years after

diagnosis. People with dementia had a seven times higher hazard to

be institutionalized than controls (HR 7.3, 95% CI 6.9, 7.7; P < 0.001)

(Figure 2).

3.3 Survival

When adjusting for age and gender, we found that 142 persons with

dementia (95% CI 138, 146) and 53 controls (95% CI 52, 55) per

1000 person-years died, irrespective of being institutionalized, dur-

ing a median follow-up time of, respectively, 4.5 years (IQR 3.3) and

5.0 years (IQR 2.2). People with dementia died mostly in an institu-

tion, whereas the majority of controls died at home (X2 = 2286, 3 df,

P< 0.0001, Appendix 2 Table B1).

Median time to death for people with dementia was 5.0 years and

9.6 years for controls. Appendix 1 (Table A2) shows the median time

to death for women and men from different age groups. This ranged

from 2.7 years for men of 85 or older to 9.4 years for women younger

than 65 years. Table 2 presents the probability to survive 6 months up

to 9 years after diagnosis. People with dementia hadmore than a twice

higher hazardof death than controls (HR2.2, 95%CI2.2, 2.3;P<0.001)

(Figure 3). Once institutionalized, people with dementia had a median

time todeathof 2.5 years,whichwas shorter for controlswith1.2 years

(HR 0.6, 95%CI 0.5, 0.6; P< 0.001).

3.4 Factors of institutionalization and death

Older age, being female, living alone, having a native Dutch back-

ground, receiving home care, and having a dementia medication pre-

scription in or before the year of diagnosis were significantly associ-

ated with shorter time to institutionalization, whereas being (pre)frail

was associated with a longer time to institutionalization in people with

dementia (Table 3). Older age, being male, having a native Dutch back-

ground, receiving home care, hyperpolypharmacy, and being (pre)frail

were associated with a shorter time to death in people with demen-

tia. People who were prescribed dementia medication after the year in

which the dementia diagnosis was recorded had a prolonged time to

death (Table 3).

4 DISCUSSION

4.1 Main findings and interpretation

This study is one of the largest that examined the trajectories of

persons with dementia in linked routine nationally representative

administrative databases. Until now, reliable estimates from high-

quality studies are scarce, but are important to help to inform patients

and their families about probable care trajectories and policymakers

to optimize the allocation of resources.
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TABLE 2 Probability of being institutionalized within 6months up to 6 years after diagnosis and to survive at least 6months up to 9 years after
diagnosis

Probability of being institutionalized Probability of surviving

Personswith dementia Control group Personswith dementia Control group

Years Estimate 95%CI Estimate 95%CI Estimate 95%CI Estimate 95%CI

0.5 0.10 (0.093; 0.105) 0.016 (0.015; 0.018) 0.97 (0.96; 0.97) 0.97 (0.968; 0.972)

1 0.18 (0.17; 0.19) 0.031 (0.029; 0.034) 0.92 (0.92; 0.93) 0.94 (0.937; 0.943)

2 0.31 (0.30; 0.32) 0.055 (0.052; 0.058) 0.83 (0.83; 0.84) 0.88 (0.88; 0.89)

3 0.42 (0.41; 0.43) 0.073 (0.070; 0.077) 0.73 (0.72; 0.74) 0.83 (0.83; 0.84)

4 0.51 (0.49; 0.52) 0.090 (0.086; 0.095) 0.61 (0.60; 0.62) 0.78 (0.77; 0.78)

5 0.58 (0.56; 0.59) 0.11 (0.11; 0.12) 0.50 (0.49; 0.51) 0.73 (0.72; 0.73)

6 0.63 (0.62; 0.65) 0.12 (0.12; 0.13) 0.40 (0.39; 0.41) 0.68 (0.67; 0.68)

7 0.32 (0.31; 0.33) 0.63 (0.62; 0.63)

8 0.25 (0.23; 0.26) 0.58 (0.57; 0.59)

9 0.18 (0.17; 0.20) 0.53 (0.51; 0.54)

F IGURE 2 Cumulative incidence of institutionalization within
people with dementia andmatched controls

4.2 Comparisonwith literature

4.2.1 Institutionalization

Aprevious systematic review found that themean time fromestimated

onset of dementia to admission ranged considerably between studies,

from 2.5 to 7.3 years.3 Compared to this, our estimated median time

until admission of 3.9 years seems rather short. Differences could be

due to multiple factors, such as specific sample characteristics, study

designs, and differences between health care systems, such as capac-

ity of and access to long-term care services. For example, we identi-

fied people by a dementia diagnosis recorded in FP electronic records.

Because FPs tend to be reluctant to assess for the dementia diagnosis

at an early stage, or to refer,26 we may have missed milder dementia

cases, whichmight explain the shorter time to institutionalization.

F IGURE 3 Cox survival curves of time until death within people
with dementia andmatched controls

Predictors of (time to) institutionalization in people with demen-

tia have been studied widely, and summarized in some systematic

reviews.7,27,28 Older age, white race, being unmarried, living alone, and

dementia severity significantly increased the risk of institutionalization

in previous studies.27 In linewith this, we identified older age and living

alone as significantly associated with shorter time to institutionaliza-

tion. Consistent with two German studies,10,29 we found that women

were at higher hazard to be admitted than men. Likely, at older age,

males often still have a spouse who can care for them, whichmay delay

institutionalization, whereas women more often live alone at older

ages. Having a native Dutch background, receiving home care and hav-

ing a dementia medication prescription were other significant factors

of shorter time to institutionalization. We speculate that native Dutch
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TABLE 3 Results of competing risk regression examining permanent institutionalization, and results of Cox proportional hazard regression
examining death, associated with baseline factors in patients with dementia and age- and gender-matched controls

Time to institutionalization Time to death

People with dementia

(n= 9230) Controls (n= 24,624)

People with dementia

(n= 9230)

Matched controls

(n= 24,624)

Outcome HR
a

95%CI P-value HR
a

95%CI P-value HR
a

95%CI P-value HR
a

95%CI P-value

Older age (65+) 2.5 2.07; 2.99 <0.001 32.7 10.56; 101.44 <0.001 2.8 2.39; 3.26 <0.001 9.1 7.07; 11.71 <0.001

Age category

(ref under 65)

Ref Ref Ref Ref

65-74 1.6 1.30; 1.94 <0.001 5.5 1.73; 17.54 0.004 1.5 1.30; 1.81 <0.001 3.0 2.28; 3.86 <0.001

75-84 2.5 2.04; 2.96 <0.001 25.5 8.20; 79.10 <0.001 2.8 2.35; 3.22 <0.001 8.5 6.57; 10.90 <0.001

85 and above 3.5 2.91; 4.26 <0.001 78.4 25.26; 243.47 <0.001 5.3 4.49; 6.17 <0.001 21.2 16.41; 27.26 <0.001

Female gender 1.2 1.13; 1.28 <0.001 1.2 1.09; 1.34 <0.001 0.63 0.60; 0.66 <0.001 0.63 0.61; 0.66 <0.001

Living alone (vs cohabiting) 1.3 1.23; 1.40 <0.001 1.5 1.36; 1.73 <0.001 0.96 0.91; 1.02 0.20 0.91 0.87; 0.96 <0.001

Native Dutch orWestern

migration background (vs

non-Western)

1.9 1.52; 2.48 <0.001 1.6 0.99; 2.53 0.057 1.2 1.03: 1.44 0.025 1.2 1.03; 1.47 0.025

Migrant status (ref Native Dutch) Ref Ref Ref Ref

Surinamese/Antillean/Aruban 0.69 0.50; 0.95 0.024 1.2 0.71; 1.96 0.520 0.67 0.51; 0.88 0.004 0.92 0.70; 1.21 0.55

Westernmigration background 0.86 0.77; 0.96 0.006 0.99 0.83; 1.18 0.910 0.92 0.84; 1.00 0.051 1.0 0.95; 1.11 0.53

Care at home during trajectory 2.1 1.86; 2.38 <0.001 3.7 3.16; 4.34 <0.001 1.6 1.48; 1.75 <0.001 2.6 2.43: 2.72 <0.001

Care at home (ref none)

Care started after diagnosis 1.8 1.56; 2.01 <0.001 2.6 2.14; 3.08 <0.001 1.4 1.23; 1.47 <0.001 2.4 2.27; 2.60 <0.001

Care started before diagnosis 2.5 2.18; 2.83 <0.001 4.3 3.66; 5.09 <0.001 1.9 1.73; 2.07 <0.001 2.7 2.50; 2.82 <0.001

Frailty index (ref non-frail) <0.001

Pre-frail 0.77 0.71; 0.83 <0.001 0.97 0.87; 1.09 0.580 1.2 1.08; 1.23 <0.001 1.2 1.18; 1.31 <0.001

Frail 0.66 0.57; 0.75 <0.001 1.2 1.02; 1.47 0.030 1.5 1.32; 1.63 <0.001 1.8 1.60; 1.90 <0.001

Number of drugs (ref 0-4 drugs)

Polypharmacy (≥5 drugs) 0.97 0.90; 1.04 0.380 1.3 1.15; 1.50 <0.001 1.1 1.02; 1.16 0.11 1.4 1.30; 1.46 <0.001

Hyperpolypharmacy

(≥10 drugs)

0.96 0.89; 1.04 0.280 2.1 1.86; 2.40 <0.001 1.4 1.29; 1.47 <0.001 2.5 2.32; 2.61 <0.001

Dementia medication (ref none) n/a n/a n/a n/a n/a n/a

Started before or in year of

diagnosis

1.2 1.07; 1.25 <0.001 n/a n/a n/a 1.0 0.96; 1.10 0.43 n/a n/a n/a

Started after year of diagnosis 0.73 0.67; 0.80 <0.001 n/a n/a n/a 0.72 0.66; 0.78 <0.001 n/a n/a n/a

aHazard ratios are adjusted for age and gender.

people are better able to access long-term care, and admissions are

more acceptable for their families. Home care is a probable indicator of

peoples’ dependency and therefore associated with increased risk of

institutionalization. Unexpectedly, being (pre) frail was associatedwith

longer time to institutionalization. Frail people may have died before

institutionalization, although we used a competing risk approach that

accounts for this. We hypothesize that frail people will be seen on a

more regular basis and the care offered may be better reviewed by

their FP. This may help in the planning and delivery of services and

enable them to live longer in the community. Previous studies with

similar findings also hypothesized that highly dependent people are

perhaps well supported by informal caregivers and community-based

services, whichmay delay institutionalization.4,10

Finally, we found that people who were prescribed dementia med-

ication in or before the year of diagnosis recording had an increased

risk of being institutionalized earlier, whereas people who received

a prescription after the year of diagnosis had a decreased risk of

institutionalization, compared to people without prescribed dementia

medication. An explanation could be that dementia medication is

usually prescribed to people in early stages of dementia, whereas

people who had already started with dementia medication at the first

time their diagnosis was recorded by the FP were later in the disease

trajectory. It may also indicate a registration artifact, indicating that

people with prescribed dementia medication in or before the year of

diagnosis recording had already been diagnosed with dementia for a

longer time, but their FP had not yet documented this in the record.
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4.2.2 Survival

Our median estimated survival time of 5.0 years falls within the esti-

mated ranges reported by two earlier reviews11,12 (between 1.1 to 8.5

years and 3.2 to 6.6 years). Previously, Rait et al. (2010) performed the

only study with a large number of incident dementia cases in a primary

care record database.13 Their estimated survival for age groups that

differed from the age categories used in our study and without mak-

ing distinction between men and women, makes it difficult to compare

thesewith our results. Similar to this and other studies12 we found that

peoplewith dementiawere at higher hazard to live for shorter duration

than people without dementia. Once people with dementia were insti-

tutionalized, their survival was longer compared to controls. This could

indicate that, at the time of institutionalization, people with dementia

are physically relatively healthy compared to people without dementia

andmight therefore live longer once admitted.

Older age, being male, having a native Dutch background, receiv-

ing home care, hyperpolypharmacy, and frailty were associated with

shorter survival time in peoplewith dementia. Although previous stud-

ies have differed greatly in the examination of predictors of mortal-

ity in dementia, increased age and male gender have been associated

consistently with reduced survival, and our results contribute to this

evidence. The association with migrant status is less conclusive, but

studies from the United States found that African Americans and Lati-

nos with dementia had significantly lower risks of mortality than Cau-

casians did (eg30). We also concluded that people with dementia with

a Surinamese, Antillean, or Aruban migration background survived

longer than native Dutch peoplewith dementia. The underlying reason

may be that before immigrating for reasons such as study or employ-

ment they already enjoyed good health (the so-called "healthy immi-

grant effect").31 Frailty and hyperpolypharmacy increased the mortal-

ity risk, which indicates that it is important to give particular attention

to these vulnerable subgroups of patients. Home care utilization was

associated with decreased survival and is probably a strong indicator

of disability. In addition, peoplewhowereprescribeddementiamedica-

tion after the year the dementia diagnosiswas first recorded in primary

carehadaprolonged time todeath.Wehypothesize that this is because

thesemedications aremainly prescribed in earlier disease stages and in

younger patients.

4.3 Strengths and limitations

We state that this study enhances understandings of care trajecto-

ries, prognosis of people with dementia, and the factors associated

with these, by using real world data and thereby overcoming impor-

tant methodological limitations of previous studies. We were able to

analyze a follow-up duration of up to 6 years after diagnosis for insti-

tutionalization and up to 9 years for mortality. In contrast with earlier

studies, we could use an unbiased population derived from routinely

recorded data from large numbers of family practices.We followed tra-

jectories from the time the diagnosis was first recorded by their FP,

who is generally the first contact of care. In addition, we compared

data of people with dementia with data of a matched control group

without a dementia diagnosis or cognitive impairments. Finally, there

were no missing outcomes, as we used continuous data from national

registries.

Nevertheless, there were also limitations. Our sample consisted of

people identified as having dementia from recordings in the medical

records of FPs. Dementia remains poorly recognized in primary care,

and FPs are reluctant to record the diagnosis.26,32,33 Underreporting

of dementia diagnoses in family practice records concerns especially

early stages. Although, this identification is likely to have a low sensitiv-

ity, the recorded dementia diagnoses are likely to be accurate (ie, high

specificity).33,34 The diagnosis is usually made by secondary care spe-

cialists and communicatedwith the FP,whichmay lead to a registration

delay of several weeks or months. An earlier Dutch study estimated a

time lag of 21months between first symptoms and recorded dementia

diagnosis by FPs.35 We therefore emphasize that our data reflect the

time from dementia diagnosis as recorded in FP records until institu-

tionalization and death.

With regard to risk factors of institutionalization and death, no

information was available on type or severity of dementia, rate

of decline, behavioral problems and caregiver distress, whereas

these have found to be important factors in predicting these

outcomes.3,12,27,28,36 In The Netherlands, FPs do not (yet) struc-

turally record this information in a standardized way. If present in the

electronic health records systems at all, this informationwill be hidden

in free text fields and letters from other health care professionals,

which makes it difficult or even impossible to retrieve for research

purposes. We expect that including this type of information would

improve our understanding of care trajectories. At the same time,

however, this would also increase the administrative burden for family

physicians. Linking FP electronic health records with other relevant

data sources such as, for example, records from memory clinics might

be an alternative source of information, but only for patients visiting

those clinics. Despite these limitations, our study shows that the

linkage of electronic health records and administrative data can be a

useful alternative for costly and time-consuming prospective studies

with primary data collection, provided these data sets are available for

research purposes and of sufficient quality. In many countries this is

not the case, and our study could be seen as an incentive to provide

better opportunities for the re-use of health and administrative data

for research purposes.

4.4 Conclusion and implications

This study is the first to estimate the time that people with demen-

tia live at home and survive from the moment a diagnosis is first

recorded in primary care based on population-based routine care data.

The availability of registries in The Netherlands, their linkability, and

the fact that Statistics Netherlands brings them together and serves

as a trusted third party, provides tremendous possibilities to answer

important questions for clinical practice and policy about time to insti-

tutionalization and time to death in people with dementia. FPs can
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use the gender- and age-specific estimations from this study to better

informpatients and family caregivers about a probable prognosiswhen

recording the dementia diagnosis in their record. These estimations

are also highly relevant for care planning by policymakers. The predic-

tive effect of the risk factors in our study can be used to more pre-

cisely assess the risk of institutionalization and potentially link those at

higher risk to appropriate services. Results can also be used as a basis

for monitoring effects of health care policies on transitions. For this,

structural use of population-based routine care data is needed. If pol-

icy efforts or interventions are able to increase the time people with

dementia can spend with their families in their own environment, this

may improve their quality of life.
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APPENDIX 1

TABLE A1 Median time to institutionalization (in years) in people
with dementia andmatched control persons, for men andwomen of
different age groups

Personswith

dementia (n= 9230)

Matched controls

(n= 24,624)

Women Men Women Men

Age

Under 65 n/a n/a n/a n/a

65-74 5.1 6.2 n/a n/a

75-84 3.3 4.6 n/a n/a

85 and above 2.3 2.6 n/a n/a

Overall 3.4 4.8 n/a n/a

n/a: the median time could not be calculated, as the cumulative incidence

curve remained below 50%, indicating that <50% of the persons were

admitted at the end of the study period.

TABLE A2 Median time to death (in years) in people with
dementia andmatched control persons, for men andwomen of
different age groups

Personswith

dementia (n= 9230)

Matched controls

(n= 24,624)

Women Men Women Men

Age

Under 65 9.4 8.3 n/a n/a

65-74 8.0 6.4 n/a n/a

75-84 5.7 4.3 n/a 7.9

85 and above 3.8 2.7 5.3 4.1

Overall 5.4 4.4 9.7 9.1

n/a: the median time could not be calculated as the survival curve did not

cross 50%, indicating that >50% of the persons had died at the end of the

study period.

APPENDIX 2

TABLE B1 Place of death of people with dementia andmatched
controls

Personswith

dementia

(n= 6020)

Matched controls

(n= 7929)

n % n %

At home 886 14.7 2812 35.5

Hospital 698 11.6 2199 27.8

Institution
a

4191 69.7 2290 28.9

Other/unknown 242 4.0 618 7.8

aNursing home, residential care facility, psychiatric hospital.
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