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ABSTRACT
Objective: This study comprises a systematic review and meta-analysis that aimed to estimate the 
prevalence of dementia in long-term care institutions (LTCIs). Methods: We used the Preferred Report-
ing Items for Systematic reviews and Meta-Analyses (PRISMA). Original transversal and longitudinal arti-
cles published until July 2020 were eligible in this review. Databases PubMed/MedLine, Web of Science, 
Scopus and ScienceDirect were searched. Overall prevalence and confidence intervals were estimated. 
Heterogeneity was calculated according to the index of heterogeneity (I2). Results: One hundred sev-
enty-five studies were found in all databases and 19 studies were meta-analyses, resulting in an overall 
prevalence of 53% (CI 46-59%; p < 0.01) of demented older adults living in LTCIs. Conclusion: Preva-
lence of dementia is higher in older adults living in LTCIs than those living in general communities. This 
data shows a worrying reality that needs to be changed. There is a need for a better understanding of 
the elements that cause this increase in dementia in LTCFs to direct actions to improve the quality of 
life and health of institutionalized elderly.
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RESUMO
Objetivo: Esta revisão sistemática e metanálise objetiva estimar a prevalência de demência em insti-
tuições de longa permanência para idosos (ILPIs). Métodos: Utilizou-se o Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA). Artigos originais transversais e longitudinais publicados 
até julho de 2020 foram elegíveis para esta revisão. As buscas foram conduzidas por meio das bases de 
dados do PubMed/MedLine, Web of Science, Scopus e Science Direct. A prevalência geral e o intervalo 
de confiança foram estimados. A heterogeneidade foi calculada de acordo com o índice de heteroge-
neidade (I2). Resultados: Cento e setenta e cinco estudos foram encontrados em todas as bases de 
dados e 19 estudos foram analisados, resultando em uma prevalência geral de idosos com demência 
de 53% (IC 46-59%; p < 0,01) que habitam em ILPIs. Conclusão: A prevalência de demência é maior 
em idosos moradores de ILPIs que em idosos da população geral. Tal dado mostra uma realidade preo
cupante e que precisa ser modificada. Há necessidade de melhor entendimento dos elementos que 
causam esse aumento de demência nas ILPIs para direcionar ações para melhorar a qualidade de vida 
e a saúde dos idosos institucionalizados.
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INTRODUCTION

Dementia is a syndrome characterized by poor cognition (e.g., 
impaired memory, language, executive function, attention 
and visuospatial perception) and functional decline1. 
Compared to European and North American countries, 
Latin America (LA) is experiencing this unprecedented 
demographic change at a significantly faster rate. Due to 
demographic and health transitions, the number of people 
with dementia in Latin America will increase from 7.8 million 
in 2013 to over 27 million by 2050. Possible causes of this 
increase in dementia in developing countries are limited 
access to primary care, low education and a high incidence of 
curable diseases such as systemic arterial hypertension and 
syphilis. Hence the need for an increasing understanding of 
dementia in the developing world2. In Brazil, the prevalence 
of dementia is 7.1% in people aged 65 and over3. This 
condition affects about 50 million people worldwide4 and is 
a major cause of death and disability among older adults5.

There are different types of dementia, such as 
Alzheimer’s disease (AD), frontotemporal dementia, Lewy   
body dementia, vascular dementia and mixed dementia, 
although AD prevails (60%-80%)6,7. As dementia causes 
functional disabilities, patients families are not always able 
to provide these individuals suitable care, thus resulting 
in their institutionalization in long-term care institutions 
(LTCIs). Other reasons that also lead to the institutionalization 
of the elderly are the presence of cognitive impairment, 
neurodegenerative diseases, neuropsychological disorders, 
and caregiver burden8,9.

People living in LTCIs have few general stimulation, 
physical activities and cognitive challenges, and poor 
social interaction, which contribute to the increased 
risk of cognitive decline and dementia10,11. However, the 
prevalence of dementia in LTCIs is unknown. Determining 
the prevalence of dementia is the initial step to evaluate the 
health expenditure for the elderly population, while also an 
important tool to improve health care for this population12. 
With this data, long-term institutions can improve the 
availability of nursing care services and other health 
professionals, organizing special teams with knowledge 
on dementia to support family members and the elderly 
who reside in these institutions13. Thus, understanding the 
prevalence of dementia in the elderly in LTCI is crucial for 
institutions. Therefore, the aim of this study was to conduct 
a systematic review of the literature and estimate the 
prevalence of dementia in LTCIs through a meta-analysis.

METHODS

This study used the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA)14.

Eligibility criteria

This review encompassed original articles published in 
peer-reviewed and indexed journals until July 2020, in any 
language, which analysed the prevalence of dementia in 
LTCIs or those with quantitative data that allowed for the 
calculation of the proportion of people with dementia.

Inclusion criteria

This systematic review and meta-analysis included original 
transversal and longitudinal articles involving elderly people 
from long-term institutions. The articles must present the 
instruments and criteria used for the diagnosis of dementia or 
the strategies used to calculate the prevalence of dementia 
in LTCIs, such as MEEM, CDR, MoCA, DSM criteria, and the 
analysis of medical records.

Information sources

Four databases were used to retrieve studies: PubMed/
MedLine, Web of Science, Scopus, and ScienceDirect. 
The following key-terms were searched in the study 
titles and combined in the search strategy: dementia, 
prevalence, epidemiology, long-term care, nursing home, 
institution and institutionalized. Booleans OR/AND were 
used as follow: dementia[Title]) AND prevalence[Title] OR 
epidemiology[Title] AND long-term care[Title] OR nursing 
home[Title] OR institution[Title] OR institutionalized[Title]. 
The database search using this strategy was carried out on 
August 2, 2020.

Exclusion criteria

Studies with unclear sample size or those which did not 
allow to calculate proportions of demented patients 
were excluded. No observational studies or those which 
investigated specific populations (e.g., people with Lewy 
body dementia, leprosy, Parkinson’s disease) were also 
excluded.

Study selection

All the studies were grouped into a spreadsheet. Duplicated 
studies retrieved from databases were marked to be 
excluded. Then, titles and abstracts were read to identify 
coherence with the scope of the review. Lastly, full texts 
were carefully read to screen potential outcomes to be 
extracted. Two independent reviewers conducted the 
data selection and extraction. Any doubts were discussed 
between the two reviewers. In the absence of a consensus, 
a third reviewer was consulted. Potentially missing articles 
in the reference lists of the selected articles were analyzed, 
however, most articles in the reference lists had already 
been selected by the search strategy. Other articles, not 
selected by the electronic search did not present inclusion 
criteria in the review.
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Data collection process

The number of institutionalized older adults as the demented 
patients in each LTCI was extracted from the selected 
studies. Absolute and relative frequencies were recorded 
when available. 

Synthesis of results

The overall prevalence and confidence intervals were 
estimated through Freeman-Tukey analysis. Heterogeneity 
was calculated according to the index of heterogeneity (I2) 
proposed by Higgins15. Stata 11.0 was used to perform these 
analyses.

Study quality assessment

To analyze the quality of the studies, the Checklist for 
Measuring Quality proposed by Downs and Black16 was used. 
Items related to experimental studies were excluded. Thus, 
17 items were evaluated. Studies with more than 12 points 
can be considered of greater methodological rigor.

Risk of bias 

Publication bias was analyzed according to the visual 
inspection of the Funnel Plot (FP). This analysis is based on 
a chart where each study is positioned due to its precision 
(standard error) and effect size35. Robust studies showing 

high effect size tend to be displayed at the top of the funnel, 
while those with small effect size or small sample sizes are 
displayed at the bottom of the chart36.

RESULTS

Included and analyzed studies

One hundred seventy-five studies were found in all 
databases. Ninety-nine duplicated studies were removed. 
Sixty-eight articles were read except eight of them, which 
were not found in full text even after attempting to contact 
the corresponding author by e-mail. Forty-nine studies did 
not show complete data on the prevalence or have not data 
to calculate it. Hence, 19 studies were analyzed resulting in 
53% overall prevalence (CI 46-59%; p < 0.01) of demented 
older adults living in LTCIs. From all analyzed studies, 
fourteen were performed in European countries, whereas 
two in Asia, two in America, and one in Africa and Eurasia. 
Norway and Mexico showed the highest (84%) and the 
lowest (11%) prevalence of dementia, respectively. Details 
of the screening procedure and main results are shown in 
figures 1-3 and tables 1 and 2. Heterogeneity among studies 
was high (98.76%; p < 0,01), thus a random effect model was 
used in the main analysis. 

Table 1. Level of evidence (Downs and Black scale)

Author, Year Reporting  External validity Bias Confoundin Score

Xu17, 2017 6 2 3 4 15

Helvik13, 2015 7 2 3 3 15

Helvik13, 2015 7 2 3 3 15

Ouanes18, 2014 6 2 3 4 15

Zwakhalen19, 2009 4 2 3 3 12

Jakob20, 2002 9 0 3 2 14

Burton21, 2001 9 2 3 2 16

Adolfsson22, 1981 7 1 2 1 11

Auer23, 2018 9 2 2 4 17

Hutsteiner24,2013 7 2 3 2 14

Reuther25, 2013 8 2 2 3 15

Guo26, 2012 6 2 3 2 13

Amuk27, 2009 7 2 3 1 13

Wancata28, 2004 7 2 3 3 15

Alvarado-Esquivel29, 2004 7 2 2 1 12

Donnelly30, 1989 7 2 3 3 15

Gutiérrez Rodríguez31, 2009 7 2 3 2 14

Dehlin32,1985 7 2 3 1 13

van Kooten33, 2017 5 2 3 3 13

van de Rijt34, 2020 7 2 3 2 14
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Records identified through 
database searching  

(PubMed=45; Web of 
Science = 47; Scopus = 
63; Science Direct = 20) 

(n = 175) 

Records screened 
(n = 76)

Ful-text articles 
assessed for eligibility 

(n = 68)

Studies included in 
qualitative synthesis

(n =19)

Studies included in 
quantitative synthesis 

(meta-analysis)

(n =19)

Records excluded 
(n = 8)

• Absence to the 
original article

Ful-text articles 
excluded  
(n = 49)

• Articles lacking data 
on the prevalence 

dementia

Additional records identified 
through other sources 

(n = 0)

Records after duplicates removed 
(n = 76)
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Figure 1. Flowchart showing studies screening, inclusion and exclusion 
procedures.

Included studies and methods used to screen 
dementia

The selected studies were conducted in the following 
ways: Adolfsson et al.22 conducted a demographic study 
in hospitals, nursing homes, and homes for the aged, with 
data separation by institution, enabling a specific analysis of 
the institutionalized elderly group. The Gottfties & Gottfries 
(1968) scale was used, which assesses dementia and its 
severity. In another demographic study, Alvarado-Esquivel et 
al.29 investigated two distinct populations (elderly residents 
in an institution and patients from elderly centres), allowing 
separate data visualization from the institutionalized 
individuals. It used the mini-mental state examination 

as the first tool for screening cognitive impairment, and 
those who scored less than 25 went through a specialized 
medical consultation. The final diagnosis is based on 
clinical information, on the Diagnostic and Statistical 
Manual of Mental Disorders (DSM-IV) criteria and laboratory 
tests, which included blood count, electrolytes, blood 
glucose, calcium, and TSH. Amuk et al.27 studied the 
prevalence in a single institution, using DSM-IV for the 
diagnosis of dementia, also applying other cognitive and 
psychiatric scales to investigate co-morbidities, including 
MMSE, Hamilton Anxiety Rating Scale, Cornell Scale for 
Depression in Dementia, Global Deterioration Scale and 
Multidimensional Observation Scale. Auer et al.23 conducted 
a cross-sectional study which, among other aspects, pointed 
out the prevalence of dementia in institutionalized elderly 
based on clinical records, DSM-5 definitions, using the Global 
Deterioration Scale, MMSE, Brief Cognitive Rating Scale and 
the Clock for cognitive assessment Drawing Test. Burton et 
al.21, in turn, conducted a cohort-based on admissions to 
nursing homes, following the individuals for 2 years, with 
the diagnosis based on specialized medical evaluation, also 
using the MMSE and based on the DSM III-R criteria. The 
diagnosis was reviewed by a second team of geriatricians 
when disagreements occurred. The cross-sectional and 
socio-demographic study by Dehlin et al.32 was comprised 
entirely of populations in elderly nursing homes (long-term 
care facilities) or home for the aged, with participants over 
70 years old selected, since this age is used in Sweden, the 
study country, for planning shelter and care in institutions. 
The Gottfties & Gottfries scale was used. Donnelly et al.30 

also carried out a cross-sectional study on the prevalence 
of dementia in different types of long-term care facilities for 
the elderly, using the CAPE Survey as a basis for diagnosing 
dementias. Guo et al.26 conducted a study on the prevalence 
of dementias in long-term care facilities, including nursing 
and veteran care homes. For diagnostic conclusions, 
that study relied on structured medical interviews, 
analysis of medical records and neurological and physical 
examinations, using the MMSE, Hasegawa Dementia Scale 
(HDS) and Activities of Daily Living (ADL) as instruments, 
based on the DSM-III criteria to define dementia. Rodríguez 
et al.31 carried out a cross-sectional epidemiological study 
in three institutions, demonstrating, among other data, the 
prevalence of dementia based on the MMSE, also using 
other questionnaires, such as the Barthel index and the 
reduced version of the GDS. Helvik et al.13, In a cross-sectional 
study, conducted in two different periods (2004/2005 and 
2010/2011), established the prevalence of dementia by 
assessing the results of 64 institutions. The Clinical Dementia 
Rating (CDR) was used to diagnose and assess dementia 
severity. Hutsteiner et al.24 conducted a two-year study 
investigating the prevalence of dementia in nursing homes 
in rural areas. They collected medical records and performed 
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Table 2. Included and analysed articles

Author, Year Country N Dementia (n) Prevalence (%)

Xu17, 2017 China 943 420 45

Helvik13, 2015 Norway 1163 932 80

Helvik13, 2015 Norway 1858 538 84

Ouanes18, 2014 Tunisia 77 45 58

Zwakhalen19, 2009 Netherlands 179 117 65

Jakob20, 2002 Germany 185 89 48

Burton21, 2001 USA 2153 1063 49

Adolfsson22, 1981 Sweden 780 439 56

Auer23, 2018 Austria and Czech Republic 965 528 54

Hutsteiner24,2013 Germany 3,928 1,892 48

Reuther25, 2013 Germany 4,777 2,531 52

Guo26, 2012 China 264 97 36

Amuk27, 2009 Turkey 141 88 62

Wancata28, 2004 Austria 249 159 63

Alvarado-Esquivel29,2004 Mexico 155 25 11

Donnelly30, 1989 Ireland 429 213 49

Gutiérrez Rodríguez31, 2009 Spain 215 74 34

Dehlin32,1985 Sweden 200 105 52

van Kooten33, 2017 Netherlands 200 168 84

van de Rijt34, 2020 United Kingdom 151 107 70

Figure 2. Prevalence of dementia in long-term care institutions. Overall effect 0.53 (CI 0.46-0.59; p < 0.01). I2 = 98.76%.
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structured medical consultations, and based the dementia 
diagnosis on the DSM-IV definitions and the ICD-10 criteria, 
using instruments such as the MMSE and the Consortium 
to Establish a Registry for Alzheimer’s disease (CERAD). 
Jakob et al.20 investigated the prevalence of dementia in 
nursing homes and institutions for the elderly, in order to 
compare the data with that of individuals in private homes. 
The diagnosis of individuals with dementia was performed 
from the MMSE, clinical analyses and the applied DSM-III-R 
definitions, in a cross-sectional study. The study performed 
by Kooten et al.33, in turn, investigated the prevalence of pain 
in institutionalized patients with advanced stage dementia. 
Despite not having the prevalence of dementia as its 
main objective, it presents sufficient data to establish this, 
through expert evaluation and medical records, including 
dementia subtypes. Ouanes et al.18 conducted a cross-
sectional study for two months in a long-term institution, 
intending to estimate the prevalence of dementias. The 
Montreal Cognitive Assessment (MoCA) test was used as 
a diagnostic strategy. Reuther et al.25 carried out a cross-
sectional, multicentre study, to study the prevalence of 
malnutrition in patients with dementia. However, in their 
study, they also present the general prevalence of dementias 
in institutionalized elderly individuals, using medical records 
for the diagnosis, which makes it suitable for this review. 
Wancata et al.28 studied the prevalence of non-cognitive 
symptoms in individuals with dementia. Although this 
was not the primary objective, this cross-sectional study 
enabled a detailed analysis of the prevalence of dementias 
in those individuals institutionalized in nursing homes, 
based, for diagnostic purposes, on the DSM-III-R. Xu et al.17, 
in a cross-sectional study, demonstrated the prevalence of 
dementia and its risk factors, utilizing the MMSE and the 
Clinical Dementia Rating Scale (CDR), applied to estimate 
impairment severity. The diagnosis was based on the 
National Institute of Aging and Alzheimer’s Association 
criteria. Zwakhalen et al.19 conducted a cross-sectional study 
on pain in individuals with diseases, allowing for estimates 
concerning prevalence of dementia in the three institutions 
where the study was conducted. The dementia diagnosis 
was obtained based on the DSM-IV. Van de Rijt et al.34 
used the Clinical Dementia Rating (CDR) for the diagnosis 
of dementia. Functional assessment was performed using 
the Barthel index. The aim of the study was to determine 
the prevalence and associations of orofacial pain and oral 
health factors in nursing home residents with and without 
dementia.

Risk of bias

The visual inspection of FP showed a vertical distribution 
of the studies with a small asymmetry, indicating a small 
publication bias (Figure 3). 

Figure 3. Funnel Plot showing a small risk of bias (small asymmetry) among 
studies.
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DISCUSSION

This study aimed to systematically review and analyze 
literature to estimate the prevalence of dementia in 
LTCIs. Our results showed that more than half of the 
institutionalized older adults are dementia carrier patients 
(53%). Comorbidities, physical limitation, and cognitive 
dysfunction may be the main causes of institutionalization. 
However, institutionalization increases the risk of cognitive 
impairment11, which could also influence the incidence of 
dementia. Although the prevalence is high, some studies 
showed disagreement in their results. Helvik et al.13 and van 
Kooten et al.33 conducted their studies in Norway and both 
showed a prevalence of dementia in LTCIs above 80%. It is 
a surprising data but could be explained accordingly the 
high lifespan expectation. As the Norway has an elderly 
population, higher is the risk of dementia. However, 
Alvarado-Esquivel et al.29 showed 11% of prevalence in an 
investigation performed in Mexico.

In 2015, from almost 47 million people with dementia, 
63% of them lived in low- or middle-income countries, 
where health care is relatively limited (e.g., few activities 
and health professionals to support care)4. Estimates of 
prevalence of dementia in the United Kingdom are 7.1% of 
the  general population over 65 years37, while in the United 
States of America, Brazil, China and African countries, the 
prevalence is 8.8%, 11.1%, 4%, and 4.7%, respectively4,7,38,39. 
It is an interesting point to be discussed because our meta-
analysis showed a prevalence of dementia in LTCIs almost 
five times higher than in general population. A systematic 
review grouping studies conducted in LTCIs and hospitals 
between 2000 and 2012 demonstrated that the prevalence 
of dementia is really higher in these locations than in the 
general community40. It reinforces the concerns about the 
need to elaborate health care strategies for population living 
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in LTCIs. Early diagnoses and different kind of treatments, 
especially gathering physical and cognitive stimulation, 
should be developed in these institutions to prevent 
dementia and provide a better quality of life for these people.

Functional dependency, physical and mental disabilities, 
social isolation, low education, low level of physical  
activity, living alone, depression, smoking, metabolic 
and chronic diseases are important predictors of 
institutionalization10,41-43. Severe depression is an important 
factor in institutionalization8. Depression is one of the most 
common psychiatric diseases in the elderly, especially among 
institutionalized elderly people. It is estimated that 15% to 
52% of these elderly people in LTCIs are affected by mood 
disorder44. Depressive and cognitive disorders coexist in 15% 
to 24% of residents in LTCIs. In these patients, neuropsychiatric 
symptoms have been associated with dementia severity, 
with most symptoms occurring in patients presenting 
severe cognitive decline45. Individuals with dementia are at 
risk of developing depression due to memory loss, which can 
lead to loss of independence and social isolation46. Dementia 
alone is a predictor of institutionalization, especially due to 
the caregiver burden8,47. Elderly people with severe dementia 
have a higher tendency of being institutionalized than elderly 
people with milder dementia. Certain elements of dementia 
itself, such as severity and functional impairment, predispose 
to institutionalization48. Mild cognitive impairment has less 
impact on the risk of institutionalization when compared 
to dementia8. In this review, it was not possible to verify 
whether a higher prevalence of elderly people with more 
advanced dementia in LTCIs ocurrs, since most studies 
selected by the search strategy did not separate individuals 
by dementia severity and did not present the cognitive and 
functionality test values of each patient, so that this data 
could be obtained.  The majority of these risk factors could 
be changeable, avoiding dependency or dementia, hence 
preventing early institutionalization. On the other hand, 
if the institutionalization in LTCIs occurs, people deserve a 
suitable treatment, which should provide a better quality of 
life. According to the high prevalence of dementia in people 
living in LTCIs, it is clear the necessity to create new strategies 
to manage older adults living in these institutions. For 
instance, early differential diagnoses, physical and cognitive 
massive rehabilitation, simulation of instrumental activities 
of daily living and social interaction could be provided in 
every LTCIs. These attitudes towards a normal life could delay 
physical and mental disabilities of institutionalized older 
adults.

Some limitations should be highlighted in the current 
study. Besides the random model of analysis to minimize 
heterogeneity, different methodologies, especially 
regarding dementia diagnosis, influence overall results. 
For example, while Helvik et al.13 used the CDR to diagnose 

dementia, Alvarado-Esquivel et al.29 used the MMSE. These 
methodological differences can directly impact dementia 
prevalence results. Conducting a prevalence analysis by 
subgroups of studies with similar methodologies was not 
feasible from a statistical point of view, since subgroup 
samples were small, composed of few studies. Furthermore, 
there were a great number of European studies and few Latin 
American, African, Asian and Oceania articles. This influences 
the overall prevalence as the main finding is inflated by 
results found in Europe. Full studies not found (eight studies) 
could influence the overall results. Accordingly, we suggest 
new studies to be conducted in low-income countries since 
the prevalence of dementia is growing49.

CONCLUSION

Prevalence of dementia is higher in older adults living in 
LTCIs than in those living in general communities. More than 
half of institutionalized people are demented patients. This 
data shows a worrying reality that needs to be changed. 
There is a need for a better understanding of the elements 
that cause this increase in dementia in LTCFs to direct actions 
to improve the quality of life and health of institutionalized 
elderly.
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