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ABSTRACT

OBJECTIVE
To summarise available evidence on time to nursing 
home admission and death among people with 
dementia, and to explore prognostic indicators.
DESIGN
Systematic review and meta-analysis.
DATA SOURCES
Medline, Embase, Web of Science, Cochrane, and 
Google Scholar from inception to 4 July 2024.
ELIGIBILITY CRITERIA FOR SELECTING STUDIES
Longitudinal studies on survival or nursing home 
admission in people with dementia. Studies with 
fewer than 150 participants, recruitment during acute 
hospital admission, or less than one year of follow-up 
were excluded.
RESULTS
19 307 articles were identified and 261 eligible 
studies included. 235 reported on survival among 
5 553 960 participants and 79 reported on nursing 
home admission among 352 990 participants. 
Median survival from diagnosis appeared to be 
strongly dependent on age, ranging from 8.9 years 
at mean age 60 for women to 2.2 years at mean age 
85 for men. Women overall had shorter survival than 
men (mean difference 4.1 years (95% confidence 
interval 2.1 to 6.1)), which was attributable to later 
age at diagnosis in women. Median survival was 
1.2 to 1.4 years longer in Asia than in the US and 
Europe, and 1.4 years longer for Alzheimer’s disease 
compared with other types of dementia. Compared 
with studies before 2000, survival was longer in 

contemporary clinic based studies (Ptrend=0.02), but 
not in community based studies. Taken together, 
variation in reported clinical characteristics and 
study methodology explained 51% of heterogeneity 
in survival. Median time to nursing home admission 
was 3.3 years (interquartile range 1.9 to 4.0). 13% of 
people were admitted in the first year after diagnosis, 
increasing to 57% at five years, but few studies 
appropriately accounted for competing mortality risk 
when assessing admission rates.
CONCLUSIONS
The average life expectancy of people with dementia 
at time of diagnosis ranged from 5.7 years at age 
65 to 2.2 at age 85 in men and from 8.0 to 4.5, 
respectively, in women. About one third of remaining 
life expectancy was lived in nursing homes, with more 
than half of people moving to a nursing home within 
five years after a dementia diagnosis. Prognosis 
after a dementia diagnosis is highly dependent on 
personal and clinical characteristics, offering potential 
for individualised prognostic information and care 
planning.
SYSTEMATIC REVIEW REGISTRATION
PROSPERO CRD42022341507.

Introduction
Dementia is a leading cause of disability, dependency, 
and death among older adults. Nearly 10 million 
people worldwide receive a diagnosis of dementia 
annually1; a diagnosis that has a major effect on 
patients, their relatives, and caregivers. Information 
on prognosis for people with dementia is important to 
guide expectations and care planning, but currently 
available estimates vary widely. For example, national 
Alzheimer’s associations in the US and UK report an 
average survival of four to eight years,2  3 whereas 
patient information from the UK NHS suggests a 
median survival of 3.5 years,4 and estimates from 
Alzheimer associations in other European countries 
range from 1.5 to 10 years.5-7 This wide variability in 
reported estimates8 often gives rise to caution among 
doctors about offering a prognosis. In addition to 
survival, functional outcomes also are valuable to 
patients as well as healthcare policy,8 but reliable 
figures are scarce. Disease progression on activities 
of daily living and functional independence are 
important to patients and caregivers,8 and nursing 
home admission is a particularly critical and impactful 
life event.

The prognosis for patients with a dementia 
diagnosis has been extensively studied, with most 
studies focusing on survival9  10 and the associated 
determinants.11-13 In the two most recent systematic 
reviews, including studies published before 2012, 

WHAT IS ALREADY KNOWN ON THIS TOPIC
Previous systematic reviews including studies published to 2012 reported a wide 
range of survival estimates after a dementia diagnosis
The effect of age, sex, and other patient, disease, and study characteristics on 
these estimates was uncertain
Few studies have assessed prognosis in terms of time to nursing home 
admission

WHAT THIS STUDY ADDS
This systematic review and meta-analysis found that the average life expectancy 
of people with dementia at time of diagnosis ranged from 5.7 years at age 65 to 
2.2 at age 85 for men and from 8.0 to 4.5, respectively, for women
Survival was longer among Asian populations and among people with 
Alzheimer’s disease
About one third of remaining life expectancy was lived in nursing homes, with 
more than half of people moving to a nursing home within five years after a 
dementia diagnosis

the bmj | BMJ 2025;388:e080636 | doi: 10.1136/bmj-2024-080636 1

mailto:f.j.wolters@erasmusmc.nl
https://orcid.org/0000-0003-2226-4050
https://dx.doi.org/10.1136/bmj-2024-080636
https://dx.doi.org/10.1136/bmj-2024-080636
https://crossmark.crossref.org/dialog/?doi=10.1136/bmj-2024-080636&domain=pdf&date_stamp=2024-12-11


RESEARCHRESEARCH

survival after diagnosis ranged from 3.3 to 6.6 years.9 10 
Although patients’ age, cause of dementia, and severity 
at time of diagnosis seemed to be associated with 
survival, the effect of these factors was not quantified 
because of methodological heterogeneity.9  10 The 
effect of sex and other patient, disease, and study 
design characteristics remains uncertain. Moreover, 
so far geographical differences remain undetermined, 
and prognosis might have changed over time owing 
to secular trends in dementia incidence and public 
awareness.14 15 Fewer studies have been published on 
nursing home admission of people with a dementia 
diagnosis. A 2008 systematic review of 42 studies 
reported one year admission rates of around 20% 
(range 11-39%), increasing to 50% after five years. 
Across 10 studies, average times until admission 
ranged from 1.2 to 7.3 years.16 Again, heterogeneity 
in patient populations and methodology precluded 
meta-analysis or systematic assessment of prognostic 
indicators.8

We systematically reviewed the literature to 
determine prognosis for people with a diagnosis of 
dementia, both for remaining life expectancy and 
for time to nursing home admission. Our aim was to 
quantify median times and absolute risks per year and 
to determine to what extent variation in prognosis 
among studies could be explained by patient 
characteristics and differences in study methodology.

Methods
Search strategy
We searched Medline, Embase, Web of Science Core 
Collection, Cochrane Central Register of Controlled 
Trials, and Google Scholar from inception to 4 July 
2024 for studies reporting on the prognosis of patients 
with dementia in terms of survival or nursing home 
admission. This report follows the Preferred Reporting 
Items for Systematic Reviews and Meta-analyses 
(PRISMA) guideline.17 The protocol is registered 
with PROSPERO and provided in supplementary S1. 
The search syntax for every database is presented in 
supplementary S2.

Inclusion and exclusion criteria
We included longitudinal studies on survival or 
nursing home admission in people with dementia 
if they included at least 150 people with dementia 
and followed participants for a minimum of one year 
after diagnosis. Studies were deemed eligible if they 
reported either (yearly) probabilities or the median 
time to death or nursing home admission. These could 
be reported numerically or depicted graphically in 
survival curves. Studies that reported only incidence 
rates were excluded, as were studies reporting mean 
survival time rather than median survival times, 
because of the potential bias arising from attrition 
(when durations were reported only among those who 
experienced the outcome) and the generally skewed 
survival distributions. We further excluded studies 
that recruited participants at time of acute hospital 
admission, because estimates were difficult to interpret 
in the absence of a well defined time of inclusion for 
the dementia diagnosis. Similarly, studies that based 
inclusion on postmortem examination were excluded, 
because measures of disease duration would generally 
not be available.

Study selection
Two investigators (LMK and CCB) independently 
conducted the initial study selection using an open 
source machine learning tool for efficient screening 
of titles and abstracts (ASReview v0.16).18 19 Based on 
screening decisions by the human reviewers, ASReview 
continuously re-ranks the entire list of remaining 
titles or abstracts by their likelihood of inclusion. This 
approach reduces the number of abstracts that requires 
appraisal by the human reviewer in order to include 
all eligible papers,18 rendering the selection procedure 
more efficient.20 Using a conservative application of the 
SAFE guideline, inclusion of studies through ASReview 
was continued until each author appraised 25% of all 
studies or until 100 consecutive studies were deemed 
ineligible, whichever came first.21 In the next phase, 
the resulting reports were screened for eligibility in 
more detail based on their full text. For 23 studies 
without full text available, the respective authors were 
approached to share the necessary information for 
inclusion in this review. Full text access was provided 
for four studies. Finally, we screened the reference 
list of the most recent systematic reviews on survival 
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with dementia9  16 as well as the reference lists of all 
included papers published thereafter, for additional 
relevant reports. This yielded two additional reports 
(see supplementary figure S3). In case of multiple 
reports describing the same study population, we 
selected the most relevant paper based on follow-
up time, sample size, and reported outcomes. Any 
disagreements between the two investigators were 
resolved through consensus discussion with a third 
investigator (FJW).

Data extraction
Two of four investigators (CCB, SSM, LMK, and MLS) 
independently extracted study information (year of 
publication, year of study enrolment (median year 
of the inclusion period), study setting and country, 
diagnostic case ascertainment, outcome assessment, 
follow-up time, attrition), patient characteristics 
(number of included patients, age, sex, race/ethnicity, 
education, cohabitation status (married or not living 
alone), dementia subtype, disease duration before 

Table 1 | Study characteristics. Values are number (percentage) unless stated otherwise

Characteristic All studies (n=261)
Studies on  
mortality (n=235)

Studies on nursing 
home admission (n=79)

Median (IQR) No of patients per study 524 (261-2644) 559 (275-4078) 410 (262-1074)
Median (IQR) age (years) 78.8 (75.4-82.0) 79.1 (75.5-82.1) 77.9 (75.5-80.9)
Median (IQR) women (%) 63.0 (54-68.0) 62.8 (53.1-68.0) 62.8 (54.5-67.8)
Available information on race 85 (19) 75 (19) 27 (32)
Geographical location:
 Europe 243 (55) 226 (56) 42 (49)
 North America 117 (27) 103 (26) 36 (42)
 Asia 59 (13) 58 (14) 0
 Oceania 12 (3) 11 (3) 4 (5)
 South America 2 (1) 2 (1) 0
 Mixed 6 (1) 4 (1) 3 (4)
Dementia type:
 All cause 191 (44) 171 (42) 45 (53)
 Alzheimer’s disease 141 (32) 127 (31) 37 (44)
 Frontotemporal dementia 19 (4) 19 (5) 1 (1)
 Lewy body dementia 23 (5) 22 (5) 2 (2)
 Vascular dementia 39 (9) 39 (10) 0
 Parkinson’s disease dementia 4 (1) 4 (1) 0
 Other 22 (5) 22 (5) 0
Study setting:
 Clinic 190 (43) 168 (42) 48 (57)
 Community 169 (39) 158 (39) 32 (38)
 Nursing home 48 (11) 47 (12) NA
 Mixed 32 (7) 31 (8) 5 (6)
Study type:
 Observational 410 (93) 379 (94) 64 (75)
 Interventional 29 (7) 25 (6) 21 (25)
Case ascertainment:
 Clinical examination 247 (56) 221 (55) 59 (69)
 Medical records 31 (7) 29 (7) 3 (4)
 Registry 140 (32) 135 (33) 19 (22)
 Other 21 (5) 19 (5) 4 (5)
Time of inclusion:
 At diagnosis (incident) 216 (49) 202 (50) 24 (28)
 During disease course (prevalent) 207 (47) 187 (46) 57 (67)
 Mixed or undefined 16 (4) 15 (4) 4 (5)
Period of study enrolment:
 <1990 48 (11) 46 (11) 4 (5)
 1990-99 107 (24) 94 (23) 21 (25)
 2000-09 159 (36) 149 (37) 31 (37)
 ≥2010 106 (24) 102 (25) 21 (21)
 Not reported 19 (4) 13 (3) 11 (13)
Median (IQR) maximum follow-up (years) 7.0 (4.2-10.0) 7.0 (4.5-10.0) 4.0 (2.0-8.0)
Attrition (%):
 <10 78 (18) 74 (18) 19 (22)
 10-19 19 (4) 15 (4) 13 (15)
 ≥20 13 (3) 12 (3) 6 (7)
 Not reported 329 (75) 303 (75) 47 (55)
Characteristics are shown for all 439 study populations described in the 261 included studies. Of these, 404 were included in 235 studies on mortality 
and 85 populations in 79 studies on nursing home admission. Only the number of patients is provided per included study rather than per study 
population. Percentages may not add up to 100% owing to rounding. Data were missing for several variables: study start year (4%), maximum follow-up 
time (7%), sex (15%), and age (19%).
IQR=interquartile range; NA=not applicable.
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study baseline, disease severity at study baseline, 
comorbidity), and outcomes (median time to death or 
nursing home admission, one to 10 year probabilities). 
Supplementary data S4 provide further details. 
Relevant outcome data were extracted from the full 
text or quantified from Kaplan-Meier curves using a 
semi-automated online tool (WebPlotDigitizer; https://
automeris.io/wpd/?v=5_2). Data were collected for the 
total study populations and/or stratified by variables 
of interest such as study setting and dementia subtype, 
if available. Discrepancies in data collection between 
the two extractors were resolved through consensus 
discussion among all authors.

Quality assessment
We critically appraised all selected studies and 
formally assessed their quality by using a modification 
of the Newcastle-Ottawa scale,22 in line with 
previous recommendations for quality assessment of 
observational studies.23 The total score ranges from 
0 to 10 points, with a higher score indicating higher 
quality. Supplementary table S5 provides details of the 
quality criteria and rating categories.

Statistical analysis
Firstly, we determined median survival across the 
studies, overall and stratified by dementia type, with 
the corresponding interquartile range (IQR). Survival 
across studies was depicted in bubble plots according 
to study size, stratified by the study design variables 
of setting and time of inclusion (prevalent or incident 
dementia). Survival by dementia type was visualised in 
histograms. Yearly survival probabilities were depicted 
in boxplots to describe a longitudinal perspective up 
to 10 years’ follow-up. Similarly, we described median 
time to nursing home admission and yearly admission 
probabilities until five years of follow-up (due to data 
availability).

Next, we used linear regression models for a meta-
regression analysis that examined the effect of patient 
and study characteristics on median survival and 
median time to nursing home admission. Several 
factors were investigated: age, sex, dementia type, 
study setting, geographical location, and years of study 
enrolment (in decades). All regressions were weighted 
by the number of patients in each study (natural log 
transformed). After univariable analyses (model 1), 
we constructed a model adjusting for mean age and 
sex (model 2) and a model including all variables of 
interest (model 3). The largest category for categorical 
variables was chosen as reference, and those 
categories that contained too few studies were grouped 
together. We then calculated age adjusted remaining 
life expectancy in contemporary studies (post-2000), 
restricting analyses to studies reporting prognosis from 
dementia diagnosis onwards (incidence).

We repeated the regression analyses for probabilities 
of survival and nursing home admission as the 
outcome and adjusting for study quality score. To 
evaluate how differences in methodology and clinical 
characteristics accounted for the variability in survival 
and in nursing home admissions observed among the 
studies, we computed the R2 value for the models. 
In additional exploratory analyses, we assessed 
associations between additional patient characteristic 
variables (education, marital status, and baseline 
score on the mini-mental state examination) and the 
main outcomes.

All statistical analyses were conducted using R 
version 4.3.1, with significance levels set at P<0.05 for 
all analyses. For the meta-regression analyses, missing 
data for years of study enrolment (4.3%; 19/439), 
maximum follow-up time (6.6%; 29/439), sex (15.0%; 
66/439), and age (19.1%; 84/439) were imputed 
based on all other baseline study characteristics, using 
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Fig 1 | Bubble plots of median survival according to age at dementia diagnosis, 
stratified by time of inclusion and study setting, and of median time to nursing home 
admission, according to age at diagnosis
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the mice package (version 3.16.0) with 50 iterations 
and 10 imputed sets. We used the predictive mean 
matching method to impute continuous variables 
(age, proportion of women, and maximum follow-up 
time) and a proportional odds model for the ordered, 
categorical variable (years of study enrolment in 
decades). Studies with missing data were more often 
community studies involving types of dementia 
other than Alzheimer’s disease and were typically 
older studies conducted outside of Europe and North 
America. Supplementary data S6 provides more details 
on the imputation. As data on education, cohabitation 
status, baseline mini-mental state examination score, 
and comorbidities were presented in less than half of 
reports (25-42%), these were not imputed but used 
only for exploratory analyses in a complete case 
analysis.

Patient and public involvement
No patients or members of the public were involved 
directly in the design of this study. The authors do 
convene on a regular basis with participant panels of 
ongoing cohort studies and public/patient advisory 
groups of active research consortiums to align on 
clinical needs and research priorities. Although not 
explicitly part of this project, the research question 

of this article was inspired by these conversations, as 
well as discussion between patients and doctors in 
consultation rooms.

Results
Study selection
Overall, 19 307 unique reports were identified (see 
supplementary figure S3). After screening of titles and 
abstracts, 1051 studies remained for full text appraisal. 
Of those, 259 studies were eligible for inclusion and 
two more were identified through reference screening. 
Together, the 261 included studies described prognosis 
for 439 different patient groups. The main reasons for 
ineligibility were inclusion of fewer than 150 patients 
with dementia (n=258), multiple reports of the same 
patient population, and insufficient outcome data (eg, 
outcomes not reported specifically for people with 
dementia). Of all 261 included studies, 235 reported 
on survival among 5 553 960 participants and 79 
reported on nursing home admission among 352 990 
participants. The supplementary Excel spreadsheet 
(supplementary data S7) lists the included studies.

Study characteristics
Table 1 shows the characteristics of the included 
studies. The studies were published between 1984 
and 2024 (60%; 265/439 published after 2000), with 
patient enrolment in the cohorts taking place between 
1962 and 2021. Most study samples were from Europe 
(55%; 243/439) and North America (27%; 117/439), 
followed by Asia (13%; 59/439), Oceania (3%; 
12/439), and South America (1%; 2/439), with no 
identified reports originating from Africa. Information 
on race was reported in 19% of studies (85/439).

Reports described a median 524 (IQR 261-2643) 
patients for each study, included mostly in a clinic 
based setting (43%; 190/439) or community based 
setting (39%; 169/439), and to a lesser extent in 
nursing homes (11%; 48/439). The median age at 
start of follow-up was 78.8 years (IQR 75.4-82.0 years) 
and was lower in clinic based studies (75.5 (72.5-77.8) 
years) compared with community based studies (80.4 
(79.0-82.5) years) or nursing home populations (84.5 
(83.1-85.3) years). On average, 63% of participants 
were women. Most studies assessed all cause dementia 
regardless of its disease (44%; 191/431). Of specific 
dementia subtypes, Alzheimer’s disease was most 
studied (32%; 140/439), followed by vascular 
dementia (9%; 39/439) and Lewy body dementia 
(5%; 23/439). Patients were followed from diagnosis 
in 49% (216/439) of samples (incident dementia), 
whereas patients already had a diagnosis before 
study entry (prevalent dementia) in 47% (207/439) 
of samples. Most studies derived dementia diagnoses 
from clinical examinations (56%; 247/439), whereas 
others relied on registries (32%; 140/439) or medical 
records (7%; 31/439). The maximum follow-up time 
was on average seven years. When all study quality 
criteria were combined, most studies scored between 
5 and 8 (scale: 0 to 10), with a mean score of 5.6 (see 
supplementary data S5). Attrition was often poorly 
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reported, and it was not estimable in three quarters of 
samples in reports. Of all 79 studies on nursing home 
admission, 48 used some form of survival modelling to 
compute cumulative incidence, whereas others mostly 
reported crude proportions. Most of these 48 studies 
(39/48) obtained cumulative incidences using the 
Kaplan-Meier estimator or cause specific hazards from 
Cox models, whereas seven studies explicitly reported 
the use of the sub-distribution hazard cumulative 
incidence function.

Survival with dementia
Median survival was 4.8 years from incident diagnosis 
onwards (IQR 4.0-6.0; 66 studies), in line with an 
overall five year survival probability of 51%. In 53 
studies among people with prevalent dementia, 
survival was a median 3.1 years (IQR 2.4-5.6) (fig 
1). Yearly probabilities of survival ranged from 90% 
at one year after diagnosis to 69% at three years’ 
follow-up, 51% at five years, and 21% at 10 years 
(fig 2). Median survival was shorter with older age 
at study baseline (per 10 years increase in age: −1.4 
years (95% confidence interval −1.0 to −1.8)) and 
was longer in men than in women (fig 1 and table 2). 
Consequently, in contemporary studies the remaining 
life expectancy from diagnosis onwards varied from 
6.5 years at mean age 60 years to 2.2 years at mean 

age 85 years for men, and from 8.9 years to 4.5 years 
at the same ages for women (see supplementary 
table S8). In meta-regression analyses, differences 
by sex were mostly related to older age at diagnosis 
in women (table 2). For dementia subtypes, a higher 
share of included patients with Alzheimer’s disease 
was associated with longer survival than all cause 
dementia (fig 3 and table 2).

Survival was longer in clinic based studies than 
in community based studies (5.9 years v 4.6 years; 
see supplementary figure S9), mainly due to older 
mean age at study entry in the community based 
studies (fig 1 and table 2). Nursing home studies 
reported the shortest median survival (2.4 years). 
Studies in Asia reported significantly longer median 
survival times than in Europe or North America 
(table 2). Overall, median survival with dementia did 
not change substantially over the past six decades. 
When stratifying by study setting, median survival 
in contemporary clinic based studies (ie, published 
after 2000) was 1.3 years longer than in earlier clinic 
based studies (Ptrend=0.02), whereas an opposite trend 
was observed in community based studies (−0.7 years, 
Ptrend=0.07). Case ascertainment through registries or 
medical records was associated with shorter median 
survival by 0.6-0.7 years compared with ascertainment 
through clinical examination (table 2). Supplementary 

Table 2 | Effect of clinical and study characteristics on survival

Characteristics
Model 1 (univariable) Model 2 (age and sex adjusted) Model 3 (full model)
β (95% CI) P value β (95% CI) P value β (95% CI) P value

Age (years) −0.16 (−0.19 to −0.12) <0.001 −0.16 (−0.2 to −0.12) <0.001 −0.12 (−0.17 to −0.07) <0.001
Female sex −4.08 (−6.08 to −2.07) <0.001 −0.01 (−2.12 to 2.10) 1.0 −0.41 (−2.66 to 1.83) 0.72
Dementia type:
 All cause Reference Reference Reference
 Alzheimer’s disease 1.37 (0.79 to 1.94) <0.001 0.80 (0.27 to 1.34) 0.004 0.70 (0.21 to 1.19) 0.006
 Other 0.58 (−0.04 to 1.2) 0.07 −0.34 (−0.96 to 0.27) 0.28 −0.76 (−1.33 to −0.19) 0.01
Study setting:
 Clinic Reference Reference Reference
 Community −1.16 (−1.67 to −0.65) <0.001 −0.37 (−0.96 to 0.22) 0.22 −0.10 (−0.77 to 0.58) 0.78
 Nursing home −3.34 (−4.04 to −2.65) <0.001 −2.22 (−3.03 to −1.41) <0.001 −1.03 (−1.91 to −0.14) 0.02
 Mixed −1.75 (−2.47 to −1.03) <0.001 −0.88 (−1.65 to −0.11) 0.03 0.04 (−0.81 to 0.89) 0.93
Geographical location:
 Europe Reference Reference Reference
 North America −0.17 (−0.75 to 0.4) 0.56 −0.17 (−0.67 to 0.34) 0.52 −0.41 (−0.88 to 0.07) 0.10
 Asia 1.22 (0.34 to 2.11) 0.007 1.23 (0.46 to 2.00) 0.002 1.09 (0.38 to 1.80) 0.003
 Other 0.4 (−1.07 to 1.88) 0.59 −0.02 (−1.29 to 1.26) 0.98 −0.34 (−1.53 to 0.84) 0.57
Period of study enrolment: 0.01 0.48 0.56
 <1990 −0.23 (−1.18 to 0.72) −1.1 (−1.99 to −0.20) −1.02 (−1.91 to −0.13)
 1990-99 −0.13 (−0.82 to 0.57) −0.22 (−0.83 to 0.40) −0.28 (−0.90 to 0.34)
 2000-09 Reference Reference Reference
 ≥2010 −0.83 (−1.46 to −0.19) −0.66 (−1.21 to −0.11) −0.24 (−0.77 to 0.29)
Case ascertainment:
 Clinical examination Reference Reference Reference
 Medical records −2.08 (−3.06 to −1.11) <0.001 −1.79 (−2.65 to −0.93) <0.001 −0.71 (−1.56 to 0.14) 0.10
 Registry −1.06 (−1.58 to −0.54) <0.001 −0.63 (−1.11 to −0.16) 0.010 −0.61 (−1.13 to −0.08) 0.02
 Other −1.77 (−2.96 to −0.57) 0.004 −1.15 (−2.23 to −0.08) 0.04 −1.46 (−2.47 to −0.44) 0.005
Time of inclusion:
 At diagnosis (incident) Reference Reference Reference
 During disease course (prevalent) −1.15 (−1.66 to −0.63) <0.001 −0.81 (−1.27 to −0.34) <0.001 −0.53 (−1.06 to 0.01) 0.06
 Mixed or undefined 0.52 (−1.09 to 2.14) 0.53 0.88 (−0.53 to 2.28) 0.22 1.01 (−0.27 to 2.29) 0.12
Results from a meta-regression analysis to determine association of several patient and study characteristics with median survival (n=238). For categorical variables, numbers are differences in 
median survival (in years), compared with the reference category. For age, the estimate depicts change in median survival per year increase. Regression analyses were weighted by the number 
of patients in each study. The full model included all listed variables (age, sex, dementia type, study setting, geographical location, years of study enrolment, case ascertainment, and time of 
inclusion), as well as maximum follow-up time (log transformed). The P value for years of study enrolment represents the trend across categories. R2 of the full model was 0.51.
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data S10 provides a forest plot of all median survival 
estimates.

Results from the meta-regression analyses of yearly 
survival probabilities were broadly similar to those 
for median survival (see supplementary table S11). 
Taken together, variation in clinical characteristics and 
study methodology explained 51% of heterogeneity 
in median survival among studies and 45-51% in 
variation of yearly survival probabilities. Among the 
subset of studies reporting median survival as well 
as information on education (n=36; mean 10.5 years 
(standard deviation (SD) 3.3 years)), cohabitation 
(n=40; mean 53% (SD 19%)), or baseline mini-mental 
state examination score (n=73; median 20 (IQR 
17.3-21.6)), every additional year of education was 
associated with shorter median survival (0.20 years, 
95% CI −0.38 to –0.03, see supplementary table S11). 
Cohabitating was also associated with longer median 
survival, whereas mini-mental state examination 
score was not (see supplementary table S12). Overall 
study quality score was not significantly associated 
with survival (see supplementary figure S13A and 
supplementary data S14).

Time to nursing home admission
Median time to nursing home admission, derived from 
23 studies, was 3.3 (IQR 1.9-4.0) years (fig 1). Time 
to admission was slightly shorter among 10 studies 
following patients from diagnosis (2.3 (IQR 1.5-3.5) 
years). Supplementary data S15 provides a forest plot 
of all median nursing home estimates. Admission 
probabilities increased from 13% within the first year 
of study entry to 35% within three years and 57% 
within five years from baseline (fig 2). Time to nursing 
home admission was significantly shorter in patients 
of older age at diagnosis, with a mean difference of 0.3 
years per year increase in age (95% CI 0.15 to 0.46) 
(fig 1 and supplementary table S16). Time to nursing 
home admission did not differ by sex or dementia 
type and showed no clear trend with calendar time 
(see supplementary table S16). Time to nursing home 
admission tended to be longer in studies conducted 
outside of Europe or North America (2.1 years, 95% 
CI −1.0 to 5.2). Variation in methodology and clinical 
characteristics explained 55% of heterogeneity in 
median time to nursing home admission, and 26% 
to 36% in variation of yearly probabilities for nursing 
home admission. In the subsamples of nine to 15 
studies with available data, education, cohabitation 
status, and baseline mini-mental state examination 
scores were not associated with nursing home 
admission (see supplementary table S12). Overall 
study quality score was not significantly associated 
with nursing home admission, although time to 
nursing home admission tended to be somewhat 
shorter in higher quality studies (see supplementary 
figure S13B and supplementary data S14).

Discussion
This systematic review and meta-analysis of 261 studies 
describing the prognosis of dementia in more than five 
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Fig 3 | Median survival by type of dementia
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million patients, provides contemporary, group level 
estimates by age and sex for expected survival and time 
to nursing home admission after a dementia diagnosis. 
Median survival after diagnosis in women ranged 
from nine years at mean age 60 to 4.5 years at age 85, 
whereas survival was shorter in men (6.5 to 2.2 years, 
respectively). Comparison of our results to the 2021 
census population in the US24 and Europe25 suggests 
that dementia reduces life expectancy by about two 
years for people with a diagnosis at age 85, 3-4 years 
with a diagnosis at age 80, and up to 13 years with a 
diagnosis at age 65. Moreover, one third of people with 
dementia are admitted to a nursing home within three 
years of diagnosis.

Survival time
Age at diagnosis is the most important determinant 
of prognosis in people with dementia. Women lived 
slightly longer with dementia than men, which was 
due in large part to older age at diagnosis.9 11 Survival 
was longer in clinic based studies, mainly owing to 
the inclusion of relatively young patients in those 
studies.26 Applying prognostic estimates from clinic 
based samples to patients in other care settings could 
thus overestimate remaining life expectancies. The 
variation in case mix between settings underlines the 
importance of capturing in research a representative 
group of patients. Patients with Alzheimer’s disease 
had a more favourable prognosis than those with 
vascular dementia, frontotemporal dementia, or Lewy 
body dementia. These results are consistent with 
previous studies and might result from accelerated 
disease progression, later diagnosis, or more 
comorbidity (eg, vascular or psychiatric) in non-
Alzheimer’s dementia.9  11 However, most of these 
studies relied on clinical diagnosis, which might not 
align with underlying disease. From a methodological 
perspective, timing of enrolment was associated with 
a substantial effect on recorded survival. Inclusion of 
patients at time of diagnosis—rather than later in the 
disease course—avoids underestimation of survival 
owing to disease duration before study inclusion, as 
well as overestimation due to selective inclusion.

Time to nursing home admission
Remaining time lived independently, or at least at 
home, is sensitive to differences between cultures 
and healthcare. Although hard to fully capture at a 
group level, our results suggest time to nursing home 
admission might be somewhat shorter in Europe 
and the US, compared with elsewhere. In line with 
survival time, time to nursing home admission was 
shorter at older age and shorter for subtypes other 
than Alzheimer’s disease. However, inference from 
these findings was hampered by lack of precision 
and methodological challenges. Foremost, the 
common use of the Kaplan-Meier estimator and 
cause specific hazard models for deriving cumulative 
incidences could have led to overestimation of risks 
for nursing home admission. In the presence of a 
strong competing risk of death, the independence of 

censoring assumption is violated and sub-distribution 
hazards or combined cause specific hazard models 
are preferred.27 Multistate models can also shed light 
on transition probabilities that account for mortality 
risk.28

Clinical prognostic indicators
Robust information on determinants of prognosis 
could be useful for the development of models for 
individualised risk prediction, but few were reported 
consistently across studies. Analyses in a subset of 
studies indicated that cohabitation is associated with 
longer survival. Additional studies are needed to clarify 
whether this is a consequence of caregiver ability, or 
perhaps related to different timing of diagnosis when 
living with a spouse or relatives. Higher education 
was associated with a shorter survival after diagnosis, 
which is in line with the cognitive reserve paradigm. 
This paradigm postulates that people with higher 
education are more resilient to brain injury before 
functional declines. Once this reserve has been used 
up and dementia is diagnosed, however, these people 
are already at a more advanced stage of the underlying 
disease and clinical progression will be faster. 
The between study variation in mini-mental state 
examination in our review was limited and therefore 
the importance of (previously reported) individual 
level differences in disease severity on prognosis 
might not have been captured.29 Although similar 
mechanisms would be expected to influence nursing 
home admission times too, no associations were 
observed with education, cohabitation status, or mini-
mental state examination score among a small number 
of studies covering these characteristics in this meta-
analysis.

Geographical and temporal differences in prognosis
Our findings suggest a longer survival after dementia 
diagnosis among studies in Asia, compared with the US 
and Europe, along with longer times to nursing home 
admission in studies outsides of the US and Europe. 
Such regional variation may result from socioeconomic, 
cultural, and healthcare differences, including the 
moment at which people seek medical attention. The 
precise underlying causes are uncertain and require 
further study, extending also to underrepresented 
regions such as low and middle income countries. 
Over the past decades, survival after a dementia 
diagnosis has become somewhat longer in clinic based 
studies but not in community based studies. Increased 
dementia awareness and improved diagnostic tools 
might have led to earlier clinical presentation and 
more rapid diagnosis in memory clinics. Such changes 
should coincide with lower disease severity at time 
of diagnosis, but we were unable to confirm or refute 
this owing to insufficient information on severity. The 
absence of similar time trends in community based 
studies could imply that survival with dementia itself 
remained unchanged, or even shortened. Against the 
backdrop of previously reported declines in age specific 
incidence of dementia (ie, postponing its onset), a 
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stable survival after diagnosis would result in a lower 
population burden of dementia, a phenomenon called 
compression of morbidity.1 30 31

Strengths and limitations of this review
Strengths of this study include the meticulous search 
and data extraction, including thorough appraisal of 
survival curves from original studies, which enabled 
aggregation and meta-regression analyses of the largest 
number of studies to date over a prolonged period of 
time. Several limitations also need to be considered. 
Firstly, lack of consistent measures of precision in 
the individual studies (eg, confidence intervals) 
hampered meta-analysis of the results, which we 
addressed in meta-regression analyses by weighting 
for study sample size. Secondly, various potentially 
relevant predictor variables were inconsistently 
reported, such as measures of socioeconomic status, 
race, disease severity, and comorbidity, which limited 
meta-regression analyses. Also, the aggregation of 
marital status and cohabitation may not perfectly 
reflect cohabitation. Thirdly, attrition rates were 
reported only in a few studies (25%; 110/439), and 
this could have biased estimates in either direction. 
Fourthly, for studies on nursing home admission, 
inappropriate handling of competing risk of mortality 
may have biased observed risk estimates upwards. 
Fifthly, study populations contributing to the long 
term survival estimates (eg, 6-10 years) differed from 
those contributing to short term studies (1-5 years; 
see supplementary data S17). The former on average 
included younger patients, recruited more often in a 
clinic based setting, which might have led to higher 
survival estimates relative to the one to five years of 
follow-up. Finally, most studies originated from Europe 
and North America, and generalisability, notably to 
African and Latin-American populations, is uncertain.

Conclusions
This systematic review found that prognosis after a 
dementia diagnosis is highly dependent on patient, 
disease, and study characteristics, offering potential 
for individualised prognostic information and care 
planning. Future studies on individualised prognosis 
should ideally include patients at time of diagnosis, 
accounting for personal factors, social factors, disease 
stage, and comorbidity, while assessing relevant 
functional outcome measures above and beyond 
survival alone.
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