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Abstract 

Objectives: Detection of dementia is essential for improving the lives of patients but the 

extent of under-detection worldwide and its causes are not known. This study aimed to 

quantify the prevalence of undetected dementia and to examine its correlates.  

Methods/Setting/Participants: A systematic search was conducted for studies reporting the 

proportion of undetected dementia and/or its determinants in either the community or in 

residential care settings worldwide. Random effects models calculated the pooled rate of 

undetected dementia and sub-group analyses were conducted to identify determinants of the 

variation.  

Primary and secondary outcome measures: The outcome measure of interest was the 

proportion of undetected dementia. 

Results: Twenty two studies were eligible for inclusion in this review. The pooled rate of 

undetected dementia was 61.8% (95% CI: 54.8%, 68.4%). The rate of under-detection was 

related to setting, country income, age, gender, diagnosis by general practitioner and using 

DSM-III/IV criteria.  

Conclusions: The prevalence of undetected dementia is unacceptably high worldwide and 

needs to be urgently examined in low-income countries.  Efforts are required to reduce 

diagnostic inequality and to improve early diagnosis in the community globally.  

 

Strengths and Limitations of the Study 
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• To our knowledge, this is the first systematic synthesis of data available globally to 

estimate the rate of under-detection in people with dementia. 

• Due to the lack of data we could not include any study from low-income countries, such 

as Africa or South America, to investigate the prevalence and incidence of dementia. 

• We did not include additional factors which may affect the detection of dementia in the 

meta-analysis because too few studies had sufficient or comparable data for each analysis, 

though we did include them for general discussion.  
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Detecting people living with dementia is crucial for necessary care and treatment. Early 

diagnosis allows for advanced-care planning and improves prognosis.[1, 2] However, the 

level of dementia detection in the population may be low, especially as many older adults 

experience memory decline and changes in brain activity as part of the normal aging 

process.[3] Some studies have shown that more than half of people living with dementia in 

the community are not detected [4, 5] while others reported that the proportion of undetected 

dementia could exceed 90%.[6] In spite of the uncertainties around the proportion rate of 

undetected dementia and its determinants, no systematic literature review has been done on 

the under-detection of dementia in the worldwide population. We know little about the extent 

of under-detection globally as well as the causes of this problem. Understanding the 

occurrence of and factors influencing the proportion of undetected dementia is important for 

improving detection rates, health policy and planning, and the well-being of patients and their 

families through access to appropriate support services. For the foreseeable future, policy 

directives in dementia care are likely to be aimed at early diagnosis of dementia. We 

conducted a meta-analysis to assess the proportion of undetected dementia in people with 

dementia across the world and identify factors influencing the detection of dementia.  

 

METHODS 

Literature search 

We searched the databases Web of Knowledge, Medline, Science Direct and Google Scholar 

(date range unlimited) to identify studies eligible for this review. We searched using 

combinations of the following keywords: “undetected, detection, undiagnosed, diagnosis, 

dementia and Alzheimer’s disease”. The full texts of articles that reported the rate of 

detection or under-detection of dementia and/or determinants of detection were retrieved for 
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further assessment. We also manually searched the bibliographies of selected papers for 

additional articles. The literature search was completed in July 2013.  

To be eligible for this systematic review, each study must have reported on a sample 

independently assessed specifically for the study (thus independent from General 

Practitioners [GPs]) as having dementia. Studies must also have compared this assessment of 

dementia with the medical records held by participants’ GP or other primary care facility. It 

has been suggested that a high proportion of GPs do not discuss a diagnosis of dementia with 

their patient and so this may be an unreliable measure.[7] This and other standards of 

comparison (e.g. caregiver recognition of memory problems, different screening tools) were 

thus excluded from this meta-analysis (some such studies [1, 8] are included in the general 

discussion). Studies were excluded if the sample was not randomly selected, for example 

selected for a specific health characteristic that was not dementia (e.g. delirium [9] or based 

upon admission to psychiatric hospital [10]) as this may have biased the pooled estimate. One 

further study was excluded as the whole sample had been referred to a memory clinic for 

memory problems, implying some awareness of memory problems in all participants.[11] We 

removed a duplicated publication of a study [12] and used the first publication.[13] Review 

articles were excluded, as were articles that did not provide sufficient information for the 

purposes of this review such as letters, citations and conference information. Samples from 

both the community and/or residential care settings were included.  

Literature review 

We followed MOOSE guidelines for systematic literature reviews. Information was extracted 

from eligible articles based on predefined criteria. We extracted information on the year of 

publication, the study design, how participants were recruited (or the name of the study where 

available), the country in which the study was conducted, the number of participants, the 
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mean age of the participants at the time of cognitive testing, participant gender, the method of 

diagnosis, the covariates used in the analyses, the percentage of undetected dementia in the 

sample, and the determinants examined with their findings.  

Meta-analysis  

To be eligible for the meta-analysis, studies must have reported the rate of undetected 

dementia within a sample. The pooled estimate of the proportion of undetected dementia was 

calculated using weights based on the sample size in each study. According to the methods 

we used in previous studies,[14] we ran a meta-analysis to assess the proportion of 

undetected dementia. If heterogeneity of within- and between-study variation in those 

selected studies was significant, a random effects model was used; otherwise, a fixed effect 

model was used.  All analyses in this study were performed in the R statistical package 

(version 3.0.1). 

 

RESULTS 

We identified 22 studies eligible for this literature review and meta-analysis (Figure 1). The 

characteristics of 22 studies were shown in Online Tables 1 and 2 according to the study 

settings.  They were mostly conducted in Western Europe (n=10) or North America (n=10), 

and only two studies were conducted in middle-income countries in Asia (Thailand, 

China).[6, 15] No study was found from low income countries (classified according to the 

World Bank [16]). Fourteen studies recruited community-dwelling older people, while five 

focussed on residential settings [17-21] and a further three studies recruited participants from 

both community and residential populations.[13, 22, 23] Studied populations varied from 13 

[24] to 39692,[18] with a total number of 43,203 people living with dementia. Mean age in 
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studies (where given) ranged from 67[15] to 84 years[19] and all samples (where information 

given) included both men and women. Five studies were published before 2000, six 

published in 2000-2004, seven in 2005-2009 and four in 2010-2013. The majority of articles 

(n=16) used medical records to examine existing diagnoses of dementia; however, there was 

a wide range of different methods employed to screen for dementia within the sample for the 

purposes of the research. The narrative review of the under-detection and its possible 

determinants in the community-based studies (n=15), in residential-based studies (n=5), and 

in mixed community and residential-based studies (n=3) have been included in Appendix 1. 

They suggested that there was a big variation in the rate of under-detection among 22 studies 

(from 31% to 96%), which may be related to the studies’ locations (countries and settings), 

year of publication, age and sex of the populations and methods of detecting and diagnosing 

dementia. 

[Figure 1 approximately here] 

Figure 2 shows the variation in the rate of undetected dementia in the 22 studies and 

the pooled rate of under-detection. There were a total of 30,186 undetected dementia cases in 

43,203 people living with dementia. The random effects model analysis gave a prevalence 

rate of undetected dementia as 61.8% (95%CI: 54.8%, 68.4%). Stratified data analysis 

according to the study characteristics showed the rate of undetected dementia was 

significantly increased in lower income countries (52.9%, 95%CI: 42.0%, 63.6% in Europe; 

62.9%, 95%CI: 54.4%, 70.6% in North America; 93.2%, 95%CI: 90.3%, 95.3% in Asia), and 

in the community-based settings (63.6% versus 50.9% in the nursing residential homes) 

(Table 1). The rate of under-detection was also significantly related to younger age and 

female gender (Table 2).  Detection of dementia by general practitioner (GP) was associated 

with increased under-detection. Using DSM-III/IV criteria to diagnose dementia was 

associated with a higher rate of under-detection than screening with the Mini-Mental State 
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Examination (MMSE) (Table 2). There was a non-significant increase in the under-detection 

rate in studies published since 2005 compared with those published earlier (Table 2).     

[Figure 2 approximately here] 

 

DISCUSSION 

Our systematic literature review identified that studies reporting under-detection of dementia 

in the community were mainly from high-income countries and no study was undertaken in 

low income countries. The meta-analysis showed that the proportion of undetected dementia 

is high; more than 60% of people with dementia are not detected in the community. The 

studies included in this review also showed wide variability in estimates, from one third to 

around 95% of studied cases, and some determinants were identified. Although the rate was 

high in the community compared to in residential settings, the rate of undetected dementia in 

residential care was still unacceptably high at around 50%. The rate of under-detection was 

inversely related to income of countries, with middle-income countries showing particularly 

high rates of under-detection (above 90%) in comparison to around 60% in high-income 

countries. Although individual studies showed contradictory findings,[13, 18, 21, 25-28] our 

meta-analysis suggested that older people who were younger and female had an increased 

risk of undetected dementia. 

[Table 1 approximately here] 

To our knowledge, this is the first synthesis of data available globally to estimate the 

rate of under-detection in people with dementia, and the determinants of under-detection.  

Identification of inequality in detection of dementia will help improve the early detection of 

dementia by identifying areas needing resources and training.  
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Our study has limitations. First, due to the lack of data we could not include any study 

from low-income countries, such as Africa or South America where some population-based 

research was done to investigate the prevalence and incidence of dementia.[29] Thus the 

findings cannot be applied to low-income countries. However, based on the meta-analysis 

findings from middle and high income countries we consider that the under-detection of 

dementia in low-income countries would be higher. Thus, the current meta-prevalence of 

under-detection of dementia in the community may be more conservative. Second, our study 

searched literature until July 2013, and since then some more data of under-detection of 

dementia have been published, which we could not include in the meta-analysis. For example 

our paper had three UK studies, but did not included a recent survey data from the UK 

‘Putting Dementia on the Map’ which states that the national average rate of dementia 

diagnosis is 47.5%.[30] However, it is within our meta-rate confidence intervals (95%CI: 

34.6%, 52.0%) (Table 1). Adding the recent studies in the meta-analysis would not 

substantially change our current findings. 

[Table 2 approximately here] 

Among 22 identified studies, some but not all included additional factors which may 

affect the detection of dementia but which would require further investigation. We did not 

include these factors in the meta-analysis because too few studies had sufficient or 

comparable data for each analysis, but include them for general discussion (Online Table 3) 

below.  

 

Nature of cognitive impairment and comorbidity  
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Although there is uncertainty around the differences in the detection rate between AD and 

vascular dementia,[13, 33] detection of dementia consistently improved with increased 

severity across studies.[22, 23, 25, 27, 28, 32, 33, 36-38] Since mild to moderate symptoms 

are more likely to be undetected especially where contact with the GP is low,[27] focus 

should be placed on identifying these cases through community awareness programs. 

Interestingly, only one study investigated family history of dementia as a determinant of 

detection, finding no significant association.[13] One study [18] suggested an association 

between undetected dementia and other conditions, including schizophrenia and hearing 

problems. However, there is uncertainty around link between undetected dementia and co-

morbid depression; two studies found a possible link [13, 18] while the other two found no 

difference in the Geriatric Depression Score (GDS) score between detected and undetected 

cases.[21, 28]  Depression is treatable but can mimic dementia which is comparatively 

untreatable. It is thus important that depression is not confused with dementia. However, the 

severely demented or severely depressed may not be able to complete the GDS satisfactorily. 

The rate of undetected dementia was inversely associated with functional impairment, 

measured using Activities of Daily Living scales.[13, 21, 25, 28] In a study not eligible for 

this meta-analysis (as medical records were not searched but rather patients were asked if 

they had seen a doctor for memory problems), Sternberg et al.[1] observed that those with no 

or few physical or functional difficulties were less likely to consult a GP about a memory 

problem. Such difficulties may act as warning signs of an underlying condition, prompting 

further investigation and subsequent diagnosis of cognitive impairment where present. The 

use of functional impairments may be useful to help improve diagnosis rates especially in 

those with mild cognitive symptoms, and a combined screening tool could be considered for 

those not directly seeking medical advice for these difficulties, perhaps for use by community 

nurses, pharmacists and other non-physician primary care providers.  
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Socioeconomic status and Socio-demography within individual studies 

Although countries’ data analysis showed a socioeconomic gradient with under-detection of 

dementia, few studies examined this within the study. In China, increased risk of having 

undetected dementia was strongly associated with low socioeconomic levels, in particular 

low level of education, occupational class and income and living in a rural area.[6] In North 

America, however, the 4 studies [25, 28, 31, 33] did not find a significant association 

between socio-economic status and detection of dementia. With such a finding, we consider 

that differences in detection of dementia between countries with different incomes could be at 

least partly explained by the national health policy, health service system, culture and 

educational level, apart from income. 

A few studies [13, 21, 25, 26] examined the association between under-detection of 

dementia and age in the community, suggesting that the under-detection of dementia 

increased with age. This is in contrast to the meta-analysis results. The association of the 

dementia detection rate with age in older people requires further investigation in a large-scale 

cohort study. The association between female gender and undetected dementia is consistent 

among the studies.[25, 27] In some parts of the world women especially older women have 

little contact with society outside their family, so the illness may be allowed to become severe 

before action is taken, also there is a tendency to hide the person out of a sense of shame. The 

ethnicity of patients did not appear to affect the rate of dementia detection.[25, 28, 31] While 

Boise et al.[32] included mostly Caucasian participants with underrepresentation of ethnic 

minority groups, Borson et al.[33] overrepresented ethnic minorities, yet both studies found 

similar rates of undetected dementia (46% versus 41%). However, Borson et al.[33] observed 

a high rate of under-detection in non-English speakers (70%) compared to local language 
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speakers (55%) in the USA, suggesting barriers to diagnosis for some minority groups. 

Previous studies [34, 35] have shown that stigma attached to mental illness, and a lack of 

knowledge about mental illness and services may lead to decreased use of services by older 

people with dementia from minority ethnic groups and this should be addressed.  

 

Social support and care 

According to a survey of GPs in Sweden [24] the problem most likely to trigger a dementia 

investigation is a relative’s complaint about a patient’s memory loss. Our review found 

conflicting evidence of an association between social support and detection of dementia in 

high-income countries, though few studies looked at this in detail.[13, 18, 21, 25] Ross et 

al.[8] found that 21% of 191 community-dwelling elderly Japanese-American men with 

dementia had a family informant who failed to recognize a memory problem, suggesting that 

family members may not always be a reliable informant (this study was not included in the 

meta-analysis as it depended on recognition by family members rather than healthcare 

providers). On the other hand, O’Connor et al.[36] showed a relationship between caregiver 

strain and detection of dementia, indicating that caregivers may still play a vital role in 

ensuring a timely diagnosis is made. Increased risk of undetected dementia in China was 

associated with “help available when needed”.[6] High levels of social support may thus in 

fact disguise the disease and hinder detection in certain communities, and identification of 

dementia may be enhanced through targeted and culturally-sensitive screening. 

Previous studies showed that there is a higher prevalence of dementia in older people 

living in institutions than at home.[13] Yet around half of elderly with dementia living in care 

homes do not have a clear diagnosis written into their care plans. This may be partly due to 

poor levels of diagnosis in primary care prior to entering the nursing home; however, these 
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findings also highlight low rates of recognition among care home staff. This lack of 

recognition means people may not receive the specialist care that they need, and may increase 

challenging behaviours due to having unmet needs. Nursing home staff should be fully 

equipped with knowledge and resources to detect dementia and support residents properly. 

One study included in the meta-analysis[20] suggested that residents in settings where they 

are considered more independent, such as assisted living facilities, may be at higher risk of 

having undetected dementia. Thus these older people should also be monitored for changes in 

cognitive function to ensure their ongoing needs are met. 

Primary care and acute services must be encouraged to diagnose dementia when 

present even in the oldest old to prepare secondary care services and nursing homes to care 

for the patient’s needs. Increased frequency of visits to the GP were associated with detection 

in some studies based upon forced choice of GPs,[27] but this was not the case in other 

studies.[13, 31, 33, 37] Further investigation is therefore needed to determine whether GPs 

may benefit from further resources or support in order to recognise dementia symptoms 

accurately and quickly and any such needs should be addressed as soon as possible, though 

the needs of individuals may differ between practices and cultures.  

 

GP detecting dementia and criteria of dementia  

Our meta-analysis suggested that there were increased risks of undetected dementia by GPs 

and using DSM-III/IV criteria to diagnose dementia carried a higher rate of the under-

detection than MMSE. Dungen et al.[39] suggest that sensitivity of GP diagnosis of dementia 

is low.  It is unclear whether low detection rates are due to a lack of GP knowledge of 

dementia symptoms, insufficient screening practices, or a purposeful decision not to 

diagnose. Our findings indicate that some GPs and health providers continue to see memory 
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difficulties as an acceptable part of the normal aging process rather than as a disability that 

requires specialist care and support. 

Clinical detection of dementia poses many practical problems at all levels from 

patient and relative awareness through to reluctance of clinical staff to engage.  Historically 

there has been a lack of training and education of professionals to help them make the 

diagnosis of dementia.  Traditional memory clinics run by old age psychiatrists are often seen 

as the gold standard but have lacked capacity to cope with very large numbers. In addition, 

reluctance of General Practitioners and hospital doctors to refer to memory clinics has 

resulted in under diagnosis.  Practically a sound clinical history from a reliable source 

together with the exclusion of conditions mimicking dementia, for example delirium, stroke, 

medications and other brain diseases, should establish the diagnosis.  With the use of a 

recognised short term memory test, brain imaging, a reliable history and routine blood tests 

dementia in the elderly, Alzheimer’s disease, vascular dementia or a mixture of the two 

should not be difficult.  Often in a younger age group diagnosis can be more prolonged and 

problematic. 

Our study has suggested that current prevalence estimates tend to underestimate the 

true prevalence of dementia in the world. As a consequence, planning for health and care 

services is likely to be inadequate. This has strong implications for public policy. The 

findings also suggest that there is a very large amount of unmet need in the community 

among older adults with dementia and their families. Primary and acute care providers should 

receive training and support in identifying early symptoms of dementia, before the onset of 

severe daily impairments. The perception that memory disorders are simply part of normal 

aging should be challenged to facilitate earlier intervention. Efforts to allow the organisation 

of adequate healthcare provisions for older people to improve the detection of dementia 

should be made a priority globally.  
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Conclusion In this systematic literature review and meta-analysis we have identified 

that the proportion rate of under-detection of dementia in the world is high and varies among 

countries.  The under-detection of dementia is significantly associated with low levels of 

income in countries, and with younger age and female gender. Its reverse association with 

functional impairment may reflect the delay in detecting dementia in older populations. 

While there are currently no recommendations for the screening of older adults for dementia 

in many countries, our findings suggest that certain high risk groups, e.g., those of low 

socioeconomic status, non-local language speakers, and those who live alone should be 

offered screening to enable a fast diagnosis and for treatment to be offered as early as 

possible.  
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Figure 1. Flowchart to show process of selecting articles for inclusion in this review 

 

 

Pubmed = 146 
GoogleScholar = 613 
Web of Knowledge = 25 
Science Direct =92 
 
References = 7 
 
Total = 885 
 

Duplicates excluded = 20 

Citations identified and 
screened = 865 

Papers retrieved for 
further assessment =61 

Excluded after screening title 
and abstract = 804 

Included in meta-analysis = 22 

Excluded after checking full text 
article against inclusion criteria 
= 39 
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                   Figure 2. Forest plot for these 22 studies 
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Table 1. Meta-rate of undetected dementia by location of study 

Location of study  
No. of 

studies 

No. of 

subjects 

No. of 

cases 

Meta -

prevalence % 

(95% CI) 

  Country*     

UK 3 664 271 43.1(34.6-52.0) 

Europe except UK 7 814 515 57.5(44.9-69.2) 

USA 8 1613 934 60.7(51.7- 69.0) 

Canada 2 39712 28093 70.7(70.3- 71.2) 

Asia 2 400 373 93.2(90.3-95.3) 

    Setting        

community based only 14 2148 1329 63.6(52.8-73.1) 

residential or nursing care 

only 
5 40249 28313 50.9(29.5-71.9) 

Population 

study(community and/or 

residential) 

3 381 243 65.8(49.7- 79.0) 

     

* The meta-rate from the 10 studies from Europe is 52.9%(42.0%-63.6%) and it 

from North America is 62.9%(54.4%-70.6%). 
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Table 2. Undetected dementia in relation to other factors 

Variable 
No. of 

studies 

No. of 

subjects 

No. of 

cases 

Meta -

prevalence % 

(95% CI) 

Minage of patients in the 

study 
    

<70 8 1333 966 74.6(60.4-85.0) 

70-79 6 994 592 62.5(48.9- 74.5) 

>=80 2 118 60 45.8(26.3- 66.7) 

Unknown 6 40758 28568 49.8(34.4- 65.3) 

% of females in the study     

<65 4 567 497 82.3(65.6-91.9) 

>=65 9 41544 29196 62.1(54.3-69.3) 

Unknown 9       1092 493 49.4(40.0-58.8) 

Methods of detecting 

dementia 
    

General practitioner (GP)   3 656 481 71.1(28.3-93.8) 

Medical record 16 2371 1415 60.6(53.2-67.4) 

Facility record 2 39825 28162 68.1(60.7- 74.7) 

Care plan 1 351 128 36.5(31.4- 41.7) 

Diagnosis of dementia     

MMSE 5 1027 573 52.6(35.6-69.1) 
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DSM-III/ IV 5 326 209 67.0(54.6-77.5) 

ICD-10 2 180 110 58.6(13.5-92.8) 

CASI 2 186 82 51.4(28.3-73.9) 

CERAD 2 632 335 51.8(42.2-61.3) 

Others * 6 40852 28877 71.2(58.2- 81.4) 

Year of study publication     

<2005 11 1070 592 57.2(47.1-66.8) 

>=2005 11 42133 29594 65.9(56.4-74.3) 

*others including CAMDEX, CMSQ, SPMSQ, Neuropsych battery, 10/66 and CPS. 
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Online Table 1. Characteristics and outcome of studies investigating the rate of undetected dementia in the community 
 

Author 

Date 

Study 

location 

N with 

dementia 

(total 

screened) 

 

Total N 

invited
1
 

(response 

rate) 

Sample 

characteristic

s 

Sampling 

strategy 

Method of 

diagnosis 

Standard of 

comparison 

Number of 

undetected 

dementia 

(%) 

O’Connor  

 

1988 [36] 

Cambridg

e, UK 

208 (2616)  2823  

 

(93%) 

Age ≥75 years 

 

Identified 

from 

registers of 

six general 

practices   

 

Cambridge 

Mental Disorders 

of the Elderly 

Examination 

(CAMDEX) 

GP rating: definitely 

not demented, possibly 

demented, or definitely 

demented 

87  

 

(42%) 

Lagaay 

 

1992 [24] 

Leiden, 

Netherlan

ds 

13 (977) 1037 

 

(94%) 

Age ≥85 years 

 

Identified 

from 

registers of 

four general 

practices 

Mini-Mental State 

Examination 

(MMSE) 

Medical record  4 

 

(31%) 

Worrall 

 

Newfound

land,  

20 (222) 230 

 

Age ≥70 years 

(mean 76.1 

Identified 

from 

Canadian Mental 

Status 

Medical record 15 

 

                                                             
1
 Excluding those who had died, were too ill to participate, or could not be contacted. 
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2 

 

1993 [38] 

 

Canada (97%) years) 

52.4% female 

Rural area 

register of 

one 

community 

clinic 

Questionnaire 

(CMSQ) 

(75%) 

Callahan 

 

1995 [31] 

Indiana, 

USA 

206 (3954) 4129 

 

(96%) 

Age ≥60 years 

(mean 68 

years) 

69% female 

Identified 

from 

register of 

one 

ambulatory 

care 

practice 

Short Portable 

Mental Status 

Questionnaire 

(SPMSQ) 

Medical record 156 

 

(76%)  

Eefsting 

 

1996 [27] 

Netherlan

ds 

71 (2191) 2536 

 

(86%) 

Age ≥65 years  Identified 

from 

registers of 

eight 

general 

practices 

MMSE and 

CAMDEX 

 

According to 

DSM-III-R 

criteria 

GP rating: dementia, CI 

or no impairment 

43 

 

(61%) 
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Valcour 

 

2000 [28] 

Hawaii, 

USA 

26 (297) 930 

 

32% 

Age ≥65 years 

(74.6 ± 6.18) 

21% female 

Identified 

from 

register of 

outpatient 

practice 

 

Cognitive 

Abilities 

Screening 

Instrument 

(CASI) 

Medical record 17 

 

(65%)  

Zunzuneg

ui 

 

2003 [37] 

Leganés, 

Spain 

63 (527) 868 

 

(61%) 

Age ≥70 years 

 

 MMSE and 

SPMSQ  

 

According to 

DSM-IV criteria 

Previous diagnosis of 

dementia 

44 

 

70%  

Boise 

 

2004 [32] 

Portland, 

Oregon, 

USA 

221 (553) 1207 

 

(46%) 

Age ≥75 years 

64% female 

 

Identified 

through 

registers of 

34 primary 

care 

physicians 

Consortium to 

Establish a 

Registry for 

Alzheimer’s 

Disease (CERAD) 

 

Medical records 103 

 

(47%) 
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Boustani 

 

2005 [26] 

Indianapol

is, USA 

107 (3340) 3573 

 

(93%) 

Age ≥65 years 

Mean age 75.6 

(6.2) 

63% female 

Identified 

from 

registers of 

seven 

primary 

care centres 

Community 

Screening 

Interview for 

Dementia (CSI-

D); CERAD; 

ICD-10 criteria 

Medical record 87 

 

(81%)  

Borson 

 

2006 [33] 

Washingto

n, USA 

1602 (371) 371 

 

(100%) 

Age and 

gender not 

given  

 

 

Identified 

from 

register of 

university 

volunteers 

Mini-Cog and 

CASI 

Medical records 90 

 

(56%)  

Chan 

 

2007 [40] 

 

 

Baltimore 

and 

Maryland, 

USA 

349 (512) 724 

 

(71%) 

Mean age 81.7 

years 

81% female 

 

Secondary 

data from 

the Memory 

and Medical 

Care Study 

(MMCS) 

Neuropsychologic

al battery of 4 

tests  

 

Mirrors NINCDS-

ADRDA criteria 

Previous clinical 

diagnosis 

190 

 

(66%) 

                                                             
2
 Excludes MCI 
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Wilkins 

 

2007 [25] 

St Louis, 

USA 

411 (543) 850 

 

(64%) 

Age ≥55 years 

Mean age 80.9 

(7.7) 

Identified 

from 

Memory 

and Aging 

Project 

Satellite 

CERAD, MMSE 

and SDT 

Medical records 232 

 

(56%) 

Jitapunkul 

 

2009 [15] 

Bangkok, 

Thailand 

23 (420) 422 

 

(99.5%) 

Age ≥50 years 

Mean age 67.1 

(6.5) 

61% female 

 

Identified 

from 

population-

based 

cohort study 

DSM-IV Medical records 22 

 

(96%) 

Chen 

 

2013 [6] 

Six 

provinces, 

China 

377 (7072) 7821 

 

(90%) 

Aged >=60 

years  

Identified 

from a 

random 

sample 

The 10/66 

algorithm 

dementia research 

package 

Recorded the doctor-

diagnosed dementia in 

the face-to-face 

interview 

351  

 

(93.1% 

[95% CI 

90.1%-

95.4%]) 
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Online Table 2. Characteristics and outcome of studies investigating the rate of undetected dementia in the setting of residential/ nursing care 
only, or mixed community and residential setting  
 

Author 

Date 

Study 

location 

N with 

dementia 

(total 

screened) 

 

Total N eligible
3
 

(response rate) 

Sample 

characteristi

cs 

Sampling 

strategy 

Method of diagnosis Standard of 

comparison 

Number of 

undetected 

dementia 

(%) 

Ólafsdóttir 

 

2000 [22] 

Linköping, 

Sweden 

57 (350) 358 

 

(98%) 

Age ≥70 

years 

 

Community 

and 

residential 

care  

 

Identified 

from register 

of primary 

care centre 

According to DSM-

III-R criteria 

Medical record  42 

 

(74%) 

Löppönen Lieto, 112 (1260) 1533 Age ≥64 Community DSM-IV Medical 58 

                                                             
3
 Excluding those who had died, were too ill to participate, or could not be contacted. 
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2003 [13] 

Finland  

(82%) 

years (mean 

82.4 years) 

 

68% female 

 

and 

residential 

care 

 

Identified 

through 

longitudinal 

community 

health survey 

records  

(52%) 

Collerton 

 

2009 [23] 

Newcastle, 

UK 

105 (1042)  1400 

 

(74%) 

Age ≥85 years 

 

Community 

and 

residential 

care  

 

Identified 

from registers 

of general 

practices  

Standardized 

MMSE 

scores 

GP medical records 56 

 

(53%) 
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Ferretti 

 

2010 [21] 

Lausanne, 

Switzerlan

d 

 

425  1764 Mean age 

84.4±6.2 years 

 

66% female 

Identified 

from 

academic 

postacute 

rehabilitation 

facility 

MMSE Previous diagnosis 301 

 

(71%) 

Lithgow 

 

2012 [17] 

Glasgow, 

UK 

351 (403) 422 

 

(95%) 

 Identified 

from 

residents in 

48 nursing 

homes 

SMMSE and 

Functional 

Assessment 

Staging Tool 

(FAST) 

Diagnosis of dementia 

written into their care 

plans or GP records 

128 

 

(36%) 

Nygaard 

 

2003 [19] 

Bergen, 

Norway 

73 (127) 127 

 

(100%) 

Mean age 

84.2±7.8 years 

 

68% female 

Identified 

from 12 

nursing 

homes 

SPMSQ and 

CDR 

 

According to 

ICD-10 

criteria 

Medical record 23 

 

32% 
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Magsi 

 

2005 [20] 

Nebraska, 

USA 

133 (230) 391 

 

(59%) 

Age ≥65 

years 

Mean age 

83.3 (8.3) 

78% female 

Identified 

from 7 

assisted 

living 

facilities 

MMSE Facility 

medical record 

84 

 

(63%) 

Bartfay 

 

2013 [18] 

Ontario, 

Canada 

39692 

(601030) 

601030  

 

(100%) 

Mean age 

80.1±12.9 

years 

 

66% female 

Identified 

from all 

institutional 

care facilities 

CPS, ADL Institution 

assessment 

28078 

 

70.7% 
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Online Table 3. Determinants of undetected dementia in 22 identified studies 

First Author, year of 

publication 

Factors explored in the study influencing the under-detection,  

O’Connor, 1988 [36] Severity (mild 50%, moderate 38%, severe 22%); Activities of daily living; strain experienced by 

relatives; contact with GP  

Worrall, 1993 [38] 

 

Severity of impairment 

Callahan, 1995 [31] Severity of impairment (SPMSQ scores detected 6.2 v undetected 7.1, p<.05) 

 

Not determinants: age, gender, race, education, body weight, smoking history, alcohol 

consumption, comorbidity or health care utilisation. 

Eefsting, 1996 [27] Contact with GP (0-3: 72%, 4-7: 62.5%, >7 40% undetected), severity of dementia (mild 86%, 

moderate/severe 53% undetected) and sex (men 56%, women 65% undetected). 

Not determinants: age (<80 64%, ≥80 61% undetected). 

Ólafsdóttir, 2000 [22] Severity of impairment (mild 76%, moderate 85%, severe 40%, p=.008); Duration of dementia 

(p=.025) 

 

Valcour, 2000 [28] Severity of cognitive impairment (undetected CDR 1.13, detected CDR 1.95, p=.02); functional 

impairment (undetected ADL score 2.87, detected ADL score 8.45, p=.01); behavioural 
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disturbance score (undetected 2.22, detected 9.00, p=.004); informant report of cognitive 

impairment (undetected 3.77, detected 4.50, p=.007). 

 

Not determinants: age, education, depression, number of office visits in previous 2 years, decline 

in social or occupational function. 

Löppönen, 2003 [13] 

 

 

severity of cognitive impairment (undetected mean MMSE score 17.0, detected mean MMSE 

score 12.7), Male (72% undetected v 42% of women), depression (66% undetected compared to 

44% without depression), living at home (66% undetected v 38% detected), severity of functional 

impairment (undetected mean IADL score 2.6, detected mean IADL score 1.2), family history 

(yes: 42% undetected, no: 57% undetected), type of dementia (undocumented <AD, p=.001). 

Not determinants: age (under-detection went up with age but ns), marital status, education, 

regular visits from another, contact with GP. 

Zunzunegui, 2003 [37] Severity (light 95%, moderate 69%, severe 36%). 

Contact with primary care services 

Boise, 2004 [32] Severity of cognitive impairment (54.7% mild impairment 

29.4% moderate-severe impairment) 

Boustani, 2005 [26] Increased age (65-69: 78.9%; 70-79: 79.1% ≥80: 88.5%) 

Magsi, 2005 [20] Severity of impairment (mild 72%, moderate 54%, severe 50% undetected) 
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Borson, 2006 [33] Severity of impairment (CDR 0.5: 94%; CDR 1: 59%, CDR 2: 41%, CDR 3: 5% undetected), 

type of dementia (Prob AD and AD/VaD 38-44%, VaD and other 55-60% undetected), local 

language speaker (55%, non-English speaker 70% undetected),  

Not determinants: education, literacy, income, health insurance, contact with the GP.  

Wilkins, 2007 [25] Increased age, female, live alone, nonspouse caregiver, hypertension 

Not determinants: 

Race, comorbidities 

Ferretti, 2010 [21] Age (detected 83.3 v undetected 84.9, p=.015); living alone (detected 50% live alone, undetected 

61% live alone); functional ability (detected mean 1.8, undetected mean 2.3); severity of 

cognitive impairment (detected mean MMSE 16.3, undetected mean MMSE 20.2, p<.001) 

 

Not determinants 

Gender, formal home care prior to admission, depression 

Chen, 2013 [6] Living in a rural area (odds ratio  6.65,2.55-17.4), educational level <=primary school (4.19, 

1.08-16.3), occupational class of <=manual labour (2.81, 1.03-7.63), “help available when 

needed” ( 4.91, 1.20-20.2), and inversely to having a blood-related relatives having mental illness 

(0.05, 0.01-0.31) and low ADL score (0.25, 0.09-0.69)  
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Bartfay, 2013 [18] Age (77 v 83.8 years), more likely male (36.4% v 31.8%), never married (20.1% v 5.8% - adjOR 

2.10, 19.1-2.29), resident of hospital based facility compared to residential continuing care 

facility (21.0% v 14.9% - adjOR 1.43, 1.48-1.69), length of time since admission, comorbid 

depression (adjOR 1.23, 1.16-1.29) or schizophrenia (adjOR 1.43, 1.22-1.69), no difference for 

Parkinson’s or anxiety disorder. Those with no diagnosis more likely to have adequate vision 

(43.8% v 41.2%) and hearing (62.5% v 57.2% - adj OR 1.06, 1.01-1.10). Diabetes adjOR 1.32, 

1.26-1.40) 

Lagaay, 1992 [24] Not investigated 

Chan, 2007 [40] 

 

Not investigated 

Collerton, 2009 [23] Not investigated 

Jitapunkul, 2009 [15] Not investigated 

Lithgow, 2012 [17] Not investigated 

Nygaard, 2003 [19] Not investigated 
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Appendix 1.  Narrative reviews of the community-based studies, the residential-based 

studies  and the mixed community and residential-based studies. 

 

Community-based studies (Table 1) 

Studies that looked at the medical records of people with dementia living in the community 

found a wide range of estimates of undetected dementia. The lowest estimate was from the 

Netherlands, where 31% of 13 dementia cases identified from four practices using the MMSE 

had no diagnosis in their medical records.[24] As well as having a very small sample, this 

study selected participants from the oldest-old age group (≥85 years of age), and it is possible 

that these patients had more severe symptoms that were easier for their GP to identify, thus 

leading to low estimated rates of undetected dementia. In a larger study conducted in Oregon, 

USA,[32] 47% of people with dementia according to Consortium to Establish a Registry for 

Alzheimer’s Disease neuropsychological battery (CERAD) criteria, over the age of 75 years 

and represented by a large number of primary care physicians, had no recorded dementia 

diagnosis, referral or symptoms in their medical records from the 3 years prior to record 

review. Response rate to the study was low at under 50% but it is unclear what effect, if any, 

this may have had on the findings. 

Four further studies offered more mid-range estimates of undetected dementia, between 56% 

and 70%. In St. Louis, USA, Wilkins et al.[25] identified 411 people with dementia – 

predominantly of African-American heritage and of low income – from screening using the 

CERAD criteria. Fifty-six percent had no previous diagnosis. In a similar sample but this 

time using the Mini-Cog and Cognitive Abilities Screening Instrument (CASI) assessments, 

Borson et al.[33] identified 160 people (ages unknown) with dementia. Again, 56% had no 

recorded diagnosis or suspicion of dementia or cognitive impairment written into their 

medical records. Chan et al.[40] analysed secondary data from the community-based Memory 

and Medical Care Study (MMCS) in Maryland, USA. The study used a neuropsychological 

test battery mirroring the National Institute of Neurological and Communicative Disorders 

and Stroke/Alzheimer’s Disease and Related Disorders Association (NINCDS/ADRDA) to 

identify dementia. Sixty-six percent had no previous diagnosis, based on either medical 

record over the past two years, caregiver report or Medicare claims over the past two years. A 

community survey of elderly aged ≥70 years in Laganés, Spain found that 70% of 63 
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dementia cases were previously undetected by health services.[37] These mostly large studies 

suggest a higher rate of undetected dementia in these regions, around two thirds of cases. 

Three studies in North America estimated undetected dementia to be higher than 70%. Of 20 

community-dwelling elderly with dementia who were attending a rural community clinic in 

Newfoundland, Canada, 75% of them had no mention of dementia, Alzheimer’s disease or 

confusion in their medical records.[38] Although this study had a high response rate (>95%), 

participants represented only two physicians, limiting how far these findings can be 

generalised compared to studies representing multiple practices. In a larger study in Indiana, 

USA, Callahan et al.[31] identified 206 elderly with moderate to severe dementia of whom 

76% had no diagnosis of dementia in their medical record. Again, patients were represented 

across a single university-affiliated general practice. The authors also suggested that as the 

Short Portable Mental Status Questionnaire (SPMSQ) is not a test for dementia specifically, 

some people with cognitive impairment without dementia or due to other psychiatric illness 

may have been included in this sample, inflating the estimate of undetected dementia. 

Boustani et al.[26] also used the CERAD and Cognitive Screening Interview for Dementia 

(CSI-D) criteria to identify dementia in elderly who were registered to one of seven primary 

care centres in Indianapolis, USA. Eighty-one percent of the 107 people with dementia had 

no previous diagnosis in their medical records. Positive detection was based on strict criteria, 

requiring ICD-9 diagnostic codes for dementia rather than record of memory or cognitive 

problems, thus excluding cases where cognitive difficulties had been recognised but no 

specific codes were used.  

Two community-based studies were conducted in middle-income countries in Asia. 

Jitapunkel et al.[15] investigated dementia detection in a small population study in Bangkok, 

Thailand. From 420 people screened, they identified 23 people with dementia according to a 

clinical assessment in line with the DSM-IV guidelines. Twenty-two of the 23 (95.6%) 

identified had no previous diagnosis of dementia in their medical records. Overall prevalence 

of dementia in the population was within normal limits (5.5%, 95% CI 3.3–7.7%), so it is 

unlikely that this led to bias. Chen et al.[6] analysed data from a multi-province study of 

dementia in China. A random sample of 7072 community-dwelling residents aged ≥60 years 

were screened for dementia using the 10/66 algorithm dementia research package. Of the 377 

people identified as having dementia, 351 (93.1%) did not have a previous diagnosis of 

dementia by the physicians.  
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Three studies within the community asked GPs to make a forced choice about whether their 

patients had dementia or not.[27, 28, 36] In the UK, 42% of 208 people aged <75 years with 

dementia were rated by their GP as definitely not having dementia.[36]  A further 25% were 

rated as only possibly having dementia, meaning that 66% had no firm diagnosis. A similar 

figure was seen in the Netherlands,[27] where 37% of 98 people with dementia were rated as 

not impaired by their GP, and a further 33% rated as having cognitive impairment only. In 

another – albeit small – study of people attending a routine appointment at an outpatient 

practice in Honolulu, Hawaii, GPs failed to detect 67% of those with dementia despite 

knowing in advance of the appointment that they would be asked to rate each patient.[28] 

 

Residential-based studies (Table 2) 

Five studies were conducted investigating the rate of undetected dementia in nursing homes 

and other care facilities. Nygaard et al.[19] screened elderly admitted to 12 nursing homes in 

Bergen, Norway. They identified 73 people with dementia using the SPMSQ and clinical 

interview, of whom just 32% had no previous diagnosis in their medical record. Lithgow et 

al.[17] diagnosed dementia in a random sample of nursing home residents in Glasgow, UK 

using the SMMSE and FAST tools, finding 36% of cases were undetected in care plans or 

medical record. Notably, 89% of participants had seen their physician within the previous 12 

months.  

 

Two studies showed higher levels of dementia in residential settings in the USA. Magsi et 

al.[20] screened 230 elderly from seven assisted living facilities in Nebraska using the 

MMSE and found 63% had no diagnosis of dementia according to their care notes. Bartfay et 

al.[18] also found a much higher rate of undetected dementia in institutional care facilities in 

Canada, with almost 71% of residents identified as having dementia were undocumented in a 

particularly large study. Although these figures do not account for those diagnosed before 

admission (these participants were removed from analysis), the authors reported that 

adjusting for them had little impact on the under-detection rate while in nursing homes 

(adjusted to 69.5%).  

 

One study examined the rate of undetected dementia among admissions to a postacute 

rehabilitation facility in Lausanne, Switzerland over 3 years.[21] Of 1764 eligible admissions, 

425 elderly patients (mean age 84 years) with dementia were identified using the MMSE and 

NINCDS-ADRDA (for Alzheimer’s disease), ADDTC (for Vascular dementia) and 
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Newcastle’s (for Lewy Body dementia) criteria. Of these, 301 (71%) had no mention of 

dementia in the discharge summaries from their hospital stay. 

 

Community and residential-based studies 

Three studies included participants living in the community and those living in residential 

care. A small Swedish study of elderly living either in the community (n=35) or in a care 

institution (n=22) representing 11 practitioners showed a high rate of undetected dementia 

(74%) according to GP records.[22] In a larger study, data from the Newcastle 85+ study in 

the UK found the rate of undetected dementia (based on both GP and secondary care records) 

to be slightly lower at 50% across 53 general practices.[23] Dementia in this Newcastle study 

was estimated using the SMMSE and a range of other neuropsychological tests, rather than 

by more sensitive clinical assessment, so some patients may have been misclassified and thus 

the rate of under-detection affected. It is unclear whether the rate differed between the 

samples living in the community and care institutions in these studies. However, a study [13] 

directly compared between community and residential care groups in a representative survey 

of elderly living in Lieto, Finland, in which 52% of cases were undetected. Of those living in 

the community (n=56), the rate was 66%, while for those living in institutions (n=56) the rate 

was much lower at 38%.  
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Abstract 

Objectives: Detection of dementia is essential for improving the lives of patients but the 

extent of under-detection worldwide and its causes are not known. This study aimed to 

quantify the prevalence of undetected dementia and to examine its correlates.  

Methods/Setting/Participants: A systematic search was conducted for studies reporting the 

proportion of undetected dementia and/or its determinants in either the community or in 

residential care settings worldwide. Random effects models calculated the pooled rate of 

undetected dementia and sub-group analyses were conducted to identify determinants of the 

variation.  

Primary and secondary outcome measures: The outcome measures of interest were  the 

prevalence and determinants  of undetected dementia. 

Results: Twenty two studies were eligible for inclusion in this review. The pooled rate of 

undetected dementia was 61.8% (95% CI: 54.8%, 68.4%). The rate of under-detection was 

higher in China/India (versus Europe and North America), in the community setting (versus 

residential/nursing care), age of <70 years, male gender, diagnosis by general practitioner and 

using DSM-III/IV criteria.  

Conclusions: The prevalence of undetected dementia is globally high. Wide variations in 

detecting dementia need to be urgently examined, particularly in populations with low 

socioeconomic status.  Efforts are required to reduce diagnostic inequality and to improve 

early diagnosis in the community.  
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Strengths and Limitations of the Study 

• To our knowledge, this is the first systematic synthesis of data available globally to 

estimate the rate of under-detection in people with dementia. 

• Due to the lack of data we could not include any study from low-income countries, such 

as those in Africa or South America, to investigate the prevalence and incidence of 

dementia. 

• We did not include additional factors which may affect the detection of dementia in the 

meta-analysis because too few studies had sufficient or comparable data for each analysis, 

though we did include them for general discussion.  
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INTRODUCTION 

Detecting people living with dementia is crucial for necessary care and treatment. Early 

diagnosis allows for advanced-care planning and improves prognosis[1, 2] However, the 

level of dementia detection in the population may be low, especially as many older adults 

experience memory decline and changes in brain activity as part of the normal aging 

process.[3] Some studies have shown that more than half of people living with dementia in 

the community are not detected[4, 5] while others reported that the proportion of undetected 

dementia could exceed 90%.[6] In spite of the uncertainties around the estimated proportion  

of undetected dementia and its determinants, no systematic literature review has been done on 

the under-detection of dementia in the worldwide population. We know little about the extent 

of under-detection globally as well as the causes of this problem. Understanding the 

occurrence of and factors influencing the proportion of undetected dementia is important for 

improving detection rates, health policy and planning, and the well-being of patients and their 

families through access to appropriate support services. For the foreseeable future, policy 

directives in dementia care are likely to be aimed at early diagnosis of dementia. We 

conducted a meta-analysis to assess the proportion of undetected dementia in people with 

dementia across the world and identify factors influencing the detection of dementia.  

 

METHODS 

Literature search 

We searched the databases Web of Knowledge, Medline, Science Direct and Google Scholar 

(date range unlimited) to identify studies eligible for this review. We searched using 

combinations of the following keywords: “undetected, detection, undiagnosed, diagnosis, 
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dementia and Alzheimer’s disease”. The full texts of articles that reported the rate of 

detection or under-detection of dementia and/or determinants of detection were retrieved for 

further assessment. We also manually searched the bibliographies of selected papers for 

additional articles. The literature search was completed in July 2013.  

To be eligible for this systematic review, each study must have identified a sample of people 

with dementia using an independent assessment for dementia delivered by the researchers 

(and independent from General Practitioners [GPs]). Studies must then have compared this 

assessment of dementia with the medical records held by participants’ GP or other primary 

care facility to determine if the dementia had been detected by the healthcare system. It has 

been suggested that a high proportion of GPs do not discuss a diagnosis of dementia with 

their patient and so this may be an unreliable measure.[7] This and other standards of 

comparison (e.g. caregiver recognition of memory problems, different screening tools) were 

thus excluded from this meta-analysis and only formal medical records were considered for 

comparison with the independent assessment (some such studies[1, 8] are included in the 

general discussion). Studies were excluded if the sample was selected or identified for  

having a specific health characteristic that was not dementia (e.g. delirium[9] or based upon 

admission to psychiatric hospital[10]) as this may have biased the pooled estimate. One 

further study was excluded as the whole sample had been referred to a memory clinic for 

memory problems, implying some awareness of memory problems in all participants.[11] We 

removed a duplicated publication of a study[12] and used the first publication.[13] Review 

articles were excluded, as were articles that did not provide sufficient information for the 

purposes of this review such as letters, citations and conference information. Samples from 

both the community and/or residential care settings were included.  

Literature review 
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We followed MOOSE guidelines for systematic literature reviews. Information was extracted 

from eligible articles based on predefined criteria. We extracted information on the year of 

publication, the study design, how participants were recruited (or the name of the study where 

available), the country in which the study was conducted, the number of participants, the 

mean age of the participants at the time of cognitive testing, participant gender, the method of 

diagnosis, the covariates used in the analyses, the percentage of undetected dementia in the 

sample, and the determinants examined with their findings. Eligible articles were reviewed 

for quality using a modified version of the Newcastle-Ottawa criteria.[14] To explore the 

determinants we used meta-analysis as described below. We did not include determinants in 

the meta-analysis if too few studies had sufficient or comparable data for each variable. 

However, we carried out a qualititative review of these additional variables in the discussion 

section of this paper.  

 

Meta-analysis  

To be eligible for the meta-analysis, studies must have reported the rate of undetected 

dementia within a sample. According to the methods we used in previous studies[15] we ran 

a meta-analysis to assess the proportion of undetected dementia. The pooled estimate of the 

proportion of underdetected dementia with weights from inverted variances in each study or sample 

was calculated. The meta-analysis consisted of calculating proportion of pooled dementia under-

detection data and their variances. The fixed effects model or random effects model was employed 

according to a statistical test of the homogeneity assumption - Q value. If heterogeneity of within- 

and between-study variation in those selected studies was significant (p<0.05), a random 

effects model was used; otherwise, a fixed effect model was used.  We performed data 

analysis for subgroups of population to examine variations in the prevalence of undetected 

dementia among studied settings and countries, as well as the characteristics of the studies 
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including the minimum age and sex ratio of the studied population, different ways of 

detecting and diagnosing dementia, and earlier verse later studies.  All analyses in this study 

were performed in the R statistical package (version 3.0.1). 

RESULTS 

We identified 22 studies eligible for this literature review and meta-analysis (Figure 1). The 

characteristics of 22 studies were shown in Online Tables 1 and 2 according to the study 

settings.  They were mostly conducted in Western Europe (n=10) or North America (n=10), 

and only two studies were conducted in middle-income countries in Asia (Thailand, 

China).[6, 16] No study was found from low income countries (classified according to the 

World Bank[17]). Fourteen studies recruited community-dwelling older people, while five 

focused on residential settings[18-22] and a further three studies recruited participants from 

both community and residential populations.[13, 23, 24] Studied populations varied from 

13[25] to 39692,[19] with a total number of 43,203 people living with dementia. Mean age in 

studies (where given) ranged from 67[16] to 84 years[20] and all samples (where information 

given) included both men and women. Five studies were published before 2000, six 

published in 2000-2004, seven in 2005-2009 and four in 2010-2013. The majority of articles 

(n=16) used medical records to examine existing diagnoses of dementia; however, there was 

a wide range of different methods employed to screen for dementia within the sample for the 

purposes of the research. The narrative review of the under-detection and its possible 

determinants in the community-based studies (n=14), in residential-based studies (n=5), and 

in mixed community and residential-based studies (n=3) have been included in Appendix 1. 

They suggested that there was a big variation in the rate of under-detection among 22 studies 

(from 31% to 96%), which may be related to the studies’ locations (countries and settings), 

year of publication, age and sex of the populations and methods of detecting and diagnosing 

dementia. 
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[Figure 1 approximately here] 

Figure 2 shows the variation in the rate of undetected dementia in the 22 studies and 

the pooled rate of under-detection. There were a total of 30,186 undetected dementia cases in 

43,203 people living with dementia. The random effects model analysis gave a prevalence 

rate of undetected dementia as 61.8% (95%CI: 54.8%, 68.4%). Stratified data analysis 

according to the study characteristics showed the rate of undetected dementia was 

significantly increased in lower income countries (52.9%, 95%CI: 42.0%, 63.6% in Europe; 

62.9%, 95%CI: 54.4%, 70.6% in North America; 93.2%, 95%CI: 90.3%, 95.3% in Asia), and 

in the community-based settings (63.6% versus 50.9% in the nursing residential homes) 

(Table 1). Recognising the high influence of Bartfay et al.’s study to the meta-analysis model, 

excluding this study from the analysis gave a pooled proportion  of 0.61 (0.53-0.69) (random 

effects model due to its  heterogeneity p<0.001), which is not substantially different to the 

pooled proportion for all studies.  

Table 2 shows the rate of under-detection of dementia in subgroup data analysis.  The 

rate of under-detection was higher among younger ages, and among populations consisting of 

more men than women .  Detection of dementia by general practitioner (GP) was associated 

with increased under-detection. Using DSM-III/IV criteria to identify dementia was 

associated with a higher rate of under-detection than screening with the Mini-Mental State 

Examination (MMSE) (Table 2). When the studies were split into two equal groups based 

upon publication date (n=11 in each group), there was a non-significant increase in the under-

detection rate in studies published since 2005 compared with those published earlier (Table 

2).     

[Figure 2 approximately here] 
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DISCUSSION 

Our systematic literature review identified that studies reporting under-detection of dementia 

in the community were mainly from high-income countries and no study was undertaken in 

low income countries. The meta-analysis showed that the proportion of undetected dementia 

is high; more than 60% of people with dementia are not detected in the community and/or 

residential/nursing care.  The studies included in this review also showed wide variability in 

estimates, from one third to around 95% of studied cases, and some determinants were 

identified. Although the rate was high in the community compared to in residential settings, 

the rate of undetected dementia in residential care was still unacceptably high at around 50%. 

The rate of under-detection was inversely related to income of countries, with middle-income 

countries showing particularly high rates of under-detection (above 90%) in comparison to 

around 60% in high-income countries, although this may be due to the countries’ cultural 

attitude to dementia or methodological features of the studies included from these regions. 

While  individual studies showed contradictory findings,[13, 19, 22, 26-29] our meta-analysis 

suggested that older people who were younger and male had an increased risk of undetected 

dementia. The rate of under-detection of dementia was also increased in the diagnosis by 

general practitioner and using DSM-III/IV criteria to identify dementia. 

Our study has limitations. First, due to the lack of data we could not include any study 

from low-income countries, such as those in Africa or South America where some 

population-based research was done to investigate the prevalence and incidence of 

dementia.[30] Thus the findings cannot be applied to low-income countries. However, based 

on the meta-analysis findings from middle and high income countries we consider that the 

under-detection of dementia in low-income countries could be higher. Thus, the current meta-

prevalence of under-detection of dementia in the community may be more conservative. 

Second, our study searched literature until July 2013, and since then some more data of 
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under-detection of dementia have been published, which we could not include in the meta-

analysis. For example our paper had three UK studies, but did not included a recent survey 

data from the UK ‘Putting Dementia on the Map’ which states that the national average rate 

of dementia diagnosis is 48%.[31] However, the indicated rate of undetected dementia (52%) 

is within our meta-rate confidence intervals (95%CI: 34.6%, 52.0%) (Table 1). Adding the 

recent studies in the meta-analysis would not substantially change our current findings. Third, 

the variation in the methods of diagnosing dementia among these 22 studies made it less 

efficient to compare the prevalence of under-detection of dementia among different 

populations. Our findings of differences in the rate of undetected dementia in the community 

need to be further studied in a large-scale survey across world, using the same method of 

diagnosing dementia.  

 

Factors associated with the under-detection of dementia in the community 
 

Socioeconomic status and Socio-demography within individual studies 

Although countries’ data analysis showed a socioeconomic gradient with under-detection of 

dementia, few studies examined this within the study. In China, increased risk of having 

undetected dementia was strongly associated with low socioeconomic levels, in particular 

low level of education, occupational class and income and living in a rural area.[6] In North 

America, however, the 4 studies[26, 29, 32, 33] did not find a significant association between 

socio-economic status and detection of dementia. With such a finding, we consider that 

differences in detection of dementia between countries with different incomes could be at 

least partly explained by the national health policy, health service system, culture and 

educational level, apart from income. However, there is at present too little evidence from 

countries with lower incomes on which to base firm conclusions.  
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A few studies[13, 22, 26, 27] examined the association between under-detection of 

dementia and age in the community, suggesting that the under-detection of dementia 

increased with age. This is in contrast to the meta-analysis results. The association of the 

dementia detection rate with age in older people requires further investigation in a large-scale 

cohort study. Out meta-analysis finding of the association between male gender and 

undetected dementia is different from some of previous  studies.[26, 28] The under-detection 

of dementia in men may be due to lower level of seeking clinical consultation and also there 

is a tendency to hide the person out of a sense of shame. The ethnicity of patients did not 

appear to affect the rate of dementia detection.[26, 29, 32] While Boise et al.[34] included 

mostly Caucasian participants with underrepresentation of ethnic minority groups, Borson et 

al.[33] overrepresented ethnic minorities, yet both studies found similar rates of undetected 

dementia (46% versus 41%). However, Borson et al.[33] observed a high rate of under-

detection in non-English speakers (70%) compared to local language speakers (55%) in the 

USA, suggesting barriers to diagnosis for some minority groups. Previous studies[35, 36] 

have shown that stigma attached to mental illness, and a lack of knowledge about mental 

illness and services may lead to decreased use of services by older people with dementia from 

minority ethnic groups and this should be addressed.  

 

Social support and care 

According to a survey of GPs in Sweden[25] the problem most likely to trigger a dementia 

investigation is a relative’s complaint about a patient’s memory loss. However, our review 

found inconsistent evidence of an association between social support and detection of 

dementia in high-income countries, though few studies looked at this in detail.[13, 19, 22, 26] 

Ross et al.[8] found that 21% of 191 community-dwelling elderly Japanese-American men 
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with dementia had a family informant who failed to recognize a memory problem, suggesting 

that family members may not always be a reliable informant (this study was not included in 

the meta-analysis as it depended on recognition by family members rather than healthcare 

providers). O’Connor et al.[37] showed a relationship between caregiver strain and detection 

of dementia, indicating that caregivers may play a vital role in ensuring a timely diagnosis is 

made. High levels of social support and lack of caregiver awareness may thus in fact both aid 

and hinder detection in different communities, and identification of dementia may be 

enhanced through targeted and culturally-sensitive screening. 

Previous studies showed that there is a higher prevalence of dementia in older people 

living in institutions than at home.[13] Yet around half of elderly with dementia living in care 

homes do not have a clear diagnosis written into their care plans. This may be partly due to 

poor levels of diagnosis in primary care prior to entering the nursing home; however, these 

findings also highlight low rates of recognition among care home staff. This lack of 

recognition means people may not receive the specialist care that they need, and may increase 

challenging behaviours due to having unmet needs. Nursing home staff should be fully 

equipped with knowledge and resources to detect dementia and support residents properly. 

One study included in the meta-analysis[21] suggested that residents in settings where they 

are considered more independent, such as assisted living facilities, may be at higher risk of 

having undetected dementia. Thus these older people should also be monitored for changes in 

cognitive function to ensure their ongoing needs are met. 

Primary care and acute services must be encouraged to diagnose dementia when 

present even in the oldest old to prepare secondary care services and nursing homes to care 

for the patient’s needs. Increased frequency of visits to the GP were associated with detection 

in some studies based upon forced choice of GPs,[28] but this was not the case in other 

studies.[13, 32, 33, 38] Further investigation is therefore needed to determine whether GPs 
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may benefit from further resources or support in order to recognise dementia symptoms 

accurately and quickly and any such needs should be addressed as soon as possible, though 

the needs of individuals may differ between practices and cultures.  

 

GP detecting dementia and criteria of dementia  

Our meta-analysis suggested that there were increased risks of undetected dementia 

by GPs. Dungen et al.[40] suggest that sensitivity of GP diagnosis of dementia is low.  It is 

unclear whether low detection rates are due to a lack of GP knowledge of dementia 

symptoms, insufficient screening practices, or a purposeful decision not to diagnose. We 

consider that some GPs and health providers continue to see memory difficulties as an 

acceptable part of the normal aging process rather than as a disability that requires specialist 

care and support.  

The meta-analysis results suggested that studies which used DSM-III/IV criteria to 

identify dementia found a higher rate of the under-detection than those using the MMSE, 

likely due to the low scores on the MMSE having several possible explanations such as poor 

language, poor schooling and learning disabilities. This raises a methodological question for 

future research to allow for improved comparability across studies.    

Clinical detection of dementia poses many practical problems at all levels from 

patient and relative awareness through to reluctance of clinical staff to engage.  Historically 

there has been a lack of training and education of professionals to help them make the 

diagnosis of dementia.  Traditional memory clinics run by psychiatrists in old age are often 

seen as the gold standard but have lacked capacity to cope with very large numbers. In 

addition, reluctance of General Practitioners and hospital doctors to refer to memory clinics 
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has resulted in under diagnosis.  Practically a sound clinical history from a reliable source 

together with the exclusion of conditions mimicking dementia, for example delirium, stroke, 

medications and other brain diseases, should establish the diagnosis.  The use of a reliable 

history from patients and/or collateral source, a recognised cognitive screening instrument, 

brain imaging, and routine blood tests would certainly improve the ability to detect dementia 

in older people. .  

 

Other influencing factors from the qualitative review 

Among 22 identified studies, some but not all included additional factors which may affect 

the detection of dementia but which would require further investigation (Online Table 3) 

below.  

Nature of cognitive impairment and comorbidity  

Although there is uncertainty around the differences in the detection rate between AD and 

vascular dementia,[13, 33] detection of dementia consistently improved with increased 

severity across studies.[23, 24, 26, 28, 29, 33, 34, 37-39] Since mild to moderate symptoms 

are more likely to be undetected especially where contact with the GP is low,[28] focus 

should be placed on identifying these cases through community awareness programs. 

Interestingly, only one study investigated family history of dementia as a determinant of 

detection, finding no significant association.[13] One study[19] suggested an association 

between undetected dementia and other conditions, including schizophrenia and hearing 

problems. However, there is uncertainty around link between undetected dementia and co-

morbid depression; two studies found a possible link[13, 19] while the other two found no 

difference in the Geriatric Depression Score (GDS) score between detected and undetected 
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cases.[22, 29]  Depression is treatable but can mimic dementia which is comparatively 

untreatable. It is thus important that depression is not confused with dementia. However, the 

severely demented or severely depressed may not be able to complete the GDS satisfactorily. 

The rate of undetected dementia was inversely associated with functional impairment, 

measured using Activities of Daily Living scales.[13, 22, 26, 29] In a study not eligible for 

this meta-analysis (as medical records were not searched but rather patients were asked if 

they had seen a doctor for memory problems), Sternberg et al.[1] observed that those with no 

or few physical or functional difficulties were less likely to consult a GP about a memory 

problem. Such difficulties may act as warning signs of an underlying condition, prompting 

further investigation and subsequent diagnosis of cognitive impairment where present. The 

use of functional impairments may be useful to help improve diagnosis rates especially in 

those with mild cognitive symptoms, and a combined screening tool could be considered for 

those not directly seeking medical advice for these difficulties, perhaps for use by community 

nurses, pharmacists and other non-physician primary care providers.  

 

Our study has suggested that current prevalence estimates tend to underestimate the 

true prevalence of dementia in the world. As a consequence, planning for health and care 

services is likely to be inadequate and this has strong implications for public policy. The 

findings also suggest that there is a very large amount of unmet need in the community 

among older adults with dementia and their families. To our knowledge, this is the first 

synthesis of data available globally to estimate the rate of under-detection in people with 

dementia, and the determinants of under-detection.  Identification of inequality in detection of 

dementia will help improve the early detection of dementia by improving understanding of 

factors that hinder/promote diagnosis and by identifying areas needing resources and training.  
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For example, this knowledge could lead to targeted awareness campaigns for younger 

age groups and targeted screening for men or non-native speakers, which could help to 

improve diagnosis rates in these groups. Primary and acute care providers should receive 

training and support in identifying and diagnosing early symptoms of dementia, before the 

onset of severe daily impairments, and awareness of the benefits of early diagnosis should be 

increased. Detection can also be improved through closer liaison with specialists, better use 

of corroborative history from family members and including dementia in comprehensive 

assessments of older adults by GPs.  While mild memory impairments such as "difficulty 

recalling names" may be part of normal ageing, more serious forgetfulness causing social 

embarrassment especially if the person appears unaware of any difficulty should arouse 

suspicion and the need for diagnosis and early intervention. Efforts to allow the organisation 

of adequate healthcare provisions for older people to improve the detection of dementia 

should be made a priority globally.  

Conclusion In this systematic literature review and meta-analysis we have identified 

that the proportion of under-detection of dementia in the world is high and varies among 

countries.  The under-detection of dementia may be  associated with low income, and with 

younger age and male gender. Its inverse association with functional impairment may reflect 

the delay in detecting dementia in older populations. While there are currently no 

recommendations for the screening of older adults for dementia in many countries, our 

findings suggest that certain high risk groups, e.g., those of low socioeconomic status, non-

local language speakers, and those who live alone should be offered screening to enable a fast 

diagnosis and for treatment to be offered as early as possible.  
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Figure 1. Flowchart to show process of selecting articles for inclusion in this review 

 

Figure 2. Forest plot for these 22 studies
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Table 1. Meta-rate of undetected dementia by location of study 

Location of study  
No. of 

studies 

No. of 

subjects 

No. of 

cases 

Meta -

prevalence % 

(95% CI) 

  Country*     

UK 3 664 271 43.1(34.6-52.0) 

Those in Europe except 

UK 
7 814 515 57.5(44.9-69.2) 

USA 8 1613 934 60.7(51.7- 69.0) 

Canada 2 39712 28093 70.7(70.3- 71.2) 

Those in Asia 2 400 373 93.2(90.3-95.3) 

    Setting        

community based only 14 2148 1329 63.6(52.8-73.1) 

residential or nursing care 

only 
5 40249 28313 50.9(29.5-71.9) 

Population 

study(community and/or 

residential) 

3 381 243 65.8(49.7- 79.0) 

     

* The meta-rate from the 10 studies from Europe is 52.9%(42.0%-63.6%) and it 

from North America is 62.9%(54.4%-70.6%). 

Page 18 of 45

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on M
arch 20, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-011146 on 3 F

ebruary 2017. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review
 only

19 
 

Table 2. Undetected dementia in relation to other factors 

Variable 
No. of 

studies 

No. of 

subjects 

No. of 

cases 

Meta -

prevalence % 

(95% CI) 

Minimum age of studied 

patients in the study 
    

<70 8 1333 966 74.6(60.4-85.0) 

70-79 6 994 592 62.5(48.9- 74.5) 

>=80 2 118 60 45.8(26.3- 66.7) 

Unknown 6 40758 28568 49.8(34.4- 65.3) 

% of females in the study     

<65 4 567 497 82.3(65.6-91.9) 

>=65 9 41544 29196 62.1(54.3-69.3) 

Unknown 9       1092 493 49.4(40.0-58.8) 

Methods of dementia 

diagnosis 
    

General practitioner (GP)   3 656 481 71.1(28.3-93.8) 

Medical record 16 2371 1415 60.6(53.2-67.4) 

Facility record 2 39825 28162 68.1(60.7- 74.7) 

Care plan 1 351 128 36.5(31.4- 41.7) 

Identification of dementia     

MMSE 5 1027 573 52.6(35.6-69.1) 
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DSM-III/ IV 5 326 209 67.0(54.6-77.5) 

ICD-10 2 180 110 58.6(13.5-92.8) 

CASI 2 186 82 51.4(28.3-73.9) 

CERAD 2 632 335 51.8(42.2-61.3) 

Others * 6 40852 28877 71.2(58.2- 81.4) 

Year of study publication     

<2005 11 1070 592 57.2(47.1-66.8) 

>=2005 11 42133 29594 65.9(56.4-74.3) 

*others including CAMDEX, CMSQ, SPMSQ, Neuropsychological battery, 10/66 and CPS. 

Abbreviations: MMSE: Mini Mental State Examination; DSM-III/IV: Diagnostic and Statistical 

Manual of Mental Disorders 3
rd
/4
th
 Edition; ICD-10: International Classification of Diseases 10

th
 

Edition; CASI: Cognitive Abilities Screening Instrument; CERAD: Consortium to Establish a Registry 

for Alzheimer's Disease; CAMDEX: Cambridge Mental Disorders of the Elderly Examination; 

CMSQ: Canadian Mental Status Questionnaire; SPMSQ: Short Portable Mental Status 

Questionnaire; CPS: Cognitive Performance Scale 
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Figure 1. Flowchart to show process of selecting articles for inclusion in this review  
Figure 1  
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Figure 2. Forest plot for these 22 studies  
Figure 2  
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Online Table 1. Characteristics and outcome of studies investigating the rate of undetected dementia in the community 

 

Author 

Date 

Study 

location 

N with 

dementia 

(total 

screened) 

 

Total N 

invited
1
 

(response 

rate) 

Sample 

characteristic

s 

Sampling 

strategy 

Method of 

identification 

Standard of 

comparison 

Number of 

undetected 

dementia 

(%) 

O’Connor  

 

1988[37] 

Cambridg

e, UK 

208 (2616)  2823  

 

(93%) 

Age ≥75 years 

 

Identified 

from 

registers of 

six general 

practices   

 

CAMDEX GP rating: definitely 

not demented, possibly 

demented, or definitely 

demented 

87  

 

(42%) 

Lagaay 

 

1992[25] 

Leiden, 

Netherlan

ds 

13 (977) 1037 

 

(94%) 

Age ≥85 years 

 

Identified 

from 

registers of 

four general 

practices 

MMSE Medical record  4 

 

(31%) 

Worrall 

 

Newfound

land,  

20 (222) 230 

 

Age ≥70 years 

(mean 76.1 

Identified 

from 

CMSQ Medical record 15 

 

                                                           
1 Excluding those who had died, were too ill to participate, or could not be contacted. 
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1993[39] 

 

Canada (97%) years) 

52.4% female 

Rural area 

register of 

one 

community 

clinic 

(75%) 

Callahan 

 

1995[32] 

Indiana, 

USA 

206 (3954) 4129 

 

(96%) 

Age ≥60 years 

(mean 68 

years) 

69% female 

Identified 

from 

register of 

one 

ambulatory 

care 

practice 

SPMSQ Medical record 156 

 

(76%)  

Eefsting 

 

1996[28] 

Netherlan

ds 

71 (2191) 2536 

 

(86%) 

Age ≥65 years  Identified 

from 

registers of 

eight 

general 

practices 

MMSE and 

CAMDEX 

 

According to 

DSM-III-R 

criteria 

GP rating: dementia, CI 

or no impairment 

43 

 

(61%) 
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Valcour 

 

2000[29] 

Hawaii, 

USA 

26 (297) 930 

 

32% 

Age ≥65 years 

(74.6 ± 6.18) 

21% female 

Identified 

from 

register of 

outpatient 

practice 

 

CASI Medical record 17 

 

(65%)  

Zunzuneg

ui Pastor 

 

2003[38] 

Leganés, 

Spain 

63 (527) 868 

 

(61%) 

Age ≥70 years 

 

 MMSE and 

SPMSQ  

 

According to 

DSM-IV criteria 

Previous diagnosis of 

dementia 

44 

 

70%  

Boise 

 

2004[34] 

Portland, 

Oregon, 

USA 

221 (553) 1207 

 

(46%) 

Age ≥75 years 

64% female 

 

Identified 

through 

registers of 

34 primary 

care 

physicians 

CERAD 

 

Medical records 103 

 

(47%) 
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Boustani 

 

2005[27] 

Indianapol

is, USA 

107 (3340) 3573 

 

(93%) 

Age ≥65 years 

Mean age 75.6 

(6.2) 

63% female 

Identified 

from 

registers of 

seven 

primary 

care centres 

CSI-D; CERAD; 

ICD-10 criteria 

Medical record 87 

 

(81%)  

Borson 

 

2006[33] 

Washingto

n, USA 

160
2
 (371) 371 

 

(100%) 

Age and 

gender not 

given  

 

 

Identified 

from 

register of 

university 

volunteers 

Mini-Cog and 

CASI 

Medical records 90 

 

(56%)  

Chan 

 

2007[41] 

 

 

Baltimore 

and 

Maryland, 

USA 

349 (512) 724 

 

(71%) 

Mean age 81.7 

years 

81% female 

 

Secondary 

data from 

the Memory 

and Medical 

Care Study 

(MMCS) 

Neuropsychologic

al battery of 4 

tests  

 

Mirrors NINCDS-

ADRDA criteria 

Previous clinical 

diagnosis 

190 

 

(66%) 

                                                           
2 Excludes MCI 
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Wilkins 

 

2007[26] 

St Louis, 

USA 

411 (543) 850 

 

(64%) 

Age ≥55 years 

Mean age 80.9 

(7.7) 

Identified 

from 

Memory 

and Aging 

Project 

Satellite 

CERAD, MMSE 

and SDT 

Medical records 232 

 

(56%) 

Jitapunkul 

 

2009[16] 

Bangkok, 

Thailand 

23 (420) 422 

 

(99.5%) 

Age ≥50 years 

Mean age 67.1 

(6.5) 

61% female 

 

Identified 

from 

population-

based 

cohort study 

DSM-IV Medical records 22 

 

(96%) 

Chen 

 

2013[6] 

Six 

provinces, 

China 

377 (7072) 7821 

 

(90%) 

Aged >=60 

years  

Identified 

from a 

random 

sample 

The 10/66 

algorithm 

dementia research 

package 

Recorded the doctor-

diagnosed dementia in 

the face-to-face 

interview 

351  

 

(93.1% 

[95% CI 

90.1%-

95.4%]) 

 

 Abbreviations: MMSE: Mini Mental State Examination; DSM-III/IV: Diagnostic and Statistical Manual of Mental Disorders 3
rd

/4
th
 Edition; ICD-10: 

International Classification of Diseases 10
th
 Edition; CASI: Cognitive Abilities Screening Instrument; CERAD: Consortium to Establish a Registry for 

Alzheimer's Disease; CAMDEX: Cambridge Mental Disorders of the Elderly Examination; CMSQ: Canadian Mental Status Questionnaire; SPMSQ: Short 

Portable Mental Status Questionnaire; CPS: Cognitive Performance Scale; CSID: Community Screening Interview for Dementia 
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Online Table 2. Characteristics and outcome of studies investigating the rate of undetected dementia in the setting of residential/ nursing care 

only, or mixed community and residential setting  

 

Author 

Date 

Study 

location 

N with 

dementia 

(total 

screened) 

 

Total N eligible
3
 

(response rate) 

Sample 

characteristi

cs 

Sampling 

strategy 

Method of diagnosis Standard of 

comparison 

Number of 

undetected 

dementia 

(%) 

Ólafsdóttir 

 

2000[23] 

Linköping, 

Sweden 

57 (350) 358 

 

(98%) 

Age ≥70 

years 

 

Community 

and 

residential 

care  

 

Identified 

According to DSM-

III-R criteria 

Medical record  42 

 

(74%) 

                                                           
3 Excluding those who had died, were too ill to participate, or could not be contacted. 
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from register 

of primary 

care centre 

Löppönen 

 

2003[14] 

Lieto, 

Finland 

112 (1260) 1533 

 

(82%) 

Age ≥64 

years (mean 

82.4 years) 

 

68% female 

 

Community 

and 

residential 

care 

 

Identified 

through 

longitudinal 

community 

health survey 

DSM-IV Medical 

records 

58 

 

(52%) 

Nygaard 

 

2003[20] 

Bergen, 

Norway 

73 (127) 127 

 

(100%) 

Mean age 

84.2±7.8 

years 

 

68% female 

Identified 

from 12 

nursing 

homes 

SPMSQ and CDR 

 

According to ICD-10 

criteria 

Medical record 23 

 

32% 

Magsi 

 

2005[21] 

Nebraska, 

USA 

133 (230) 391 

 

(59%) 

Age ≥65 

years 

Mean age 

Identified 

from 7 

assisted 

MMSE Facility 

medical record 

84 

 

(63%) 
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83.3 (8.3) 

78% female 

living 

facilities 

Collerton 

 

2009[24] 

Newcastle, 

UK 

105 (1042)  1400 

 

(74%) 

Age ≥85 years 

 

Community 

and 

residential 

care  

 

Identified 

from registers 

of general 

practices  

Standardized 

MMSE 

scores 

GP medical records 56 

 

(53%) 

Ferretti 

 

2010[22] 

Lausanne, 

Switzerlan

d 

 

425  1764 Mean age 

84.4±6.2 years 

 

66% female 

Identified 

from 

academic 

postacute 

rehabilitation 

facility 

MMSE Previous diagnosis 301 

 

(71%) 
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Lithgow 

 

2012[18] 

Glasgow, 

UK 

351 (403) 422 

 

(95%) 

 Identified 

from 

residents in 

48 nursing 

homes 

SMMSE and 

FAST 

Diagnosis of dementia 

written into their care 

plans or GP records 

128 

 

(36%) 

         

         

Bartfay 

 

2013[19] 

Ontario, 

Canada 

39692 

(601030) 

601030  

 

(100%) 

Mean age 

80.1±12.9 

years 

 

66% female 

Identified 

from all 

institutional 

care facilities 

CPS, ADL Institution 

assessment 

28078 

 

70.7% 

 

Abbreviations: MMSE: Mini Mental State Examination; DSM-III/IV: Diagnostic and Statistical Manual of Mental Disorders 3
rd

/4
th
 Edition; ICD-10: 

International Classification of Diseases 10
th
 Edition; SPMSQ: Short Portable Mental Status Questionnaire; CPS: Cognitive Performance Scale; FAST: 

Functional Assessment Staging Tool; ADL: Activities of Daily Living 
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Online Table 3. Determinants of undetected dementia in 22 identified studies 

First Author, year of 

publication 

Factors explored in the study influencing the under-detection,  

O’Connor, 1988[37] Severity (mild 50%, moderate 38%, severe 22%); Activities of daily living; strain experienced by 

relatives; contact with GP  

Worrall, 1993[39] 

 

Severity of impairment 

Callahan, 1995[32] Severity of impairment (SPMSQ scores detected 6.2 v undetected 7.1, p<.05) 

 

Not determinants: age, gender, race, education, body weight, smoking history, alcohol 

consumption, comorbidity or health care utilisation. 

Eefsting, 1996[26] Contact with GP (0-3: 72%, 4-7: 62.5%, >7 40% undetected), severity of dementia (mild 86%, 

moderate/severe 53% undetected) and sex (men 56%, women 65% undetected). 

Not determinants: age (<80 64%, ≥80 61% undetected). 

Ólafsdóttir, 2000[23] Severity of impairment (mild 76%, moderate 85%, severe 40%, p=.008); Duration of dementia 

(p=.025) 

 

Valcour, 2000[29] Severity of cognitive impairment (undetected CDR 1.13, detected CDR 1.95, p=.02); functional 

impairment (undetected ADL score 2.87, detected ADL score 8.45, p=.01); behavioural 
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disturbance score (undetected 2.22, detected 9.00, p=.004); informant report of cognitive 

impairment (undetected 3.77, detected 4.50, p=.007). 

 

Not determinants: age, education, depression, number of office visits in previous 2 years, decline 

in social or occupational function. 

Löppönen, 2003[13] 

 

 

severity of cognitive impairment (undetected mean MMSE score 17.0, detected mean MMSE 

score 12.7), Male (72% undetected v 42% of women), depression (66% undetected compared to 

44% without depression), living at home (66% undetected v 38% detected), severity of functional 

impairment (undetected mean IADL score 2.6, detected mean IADL score 1.2), family history 

(yes: 42% undetected, no: 57% undetected), type of dementia (undocumented <AD, p=.001). 

Not determinants: age (under-detection went up with age but ns), marital status, education, 

regular visits from another, contact with GP. 

Zunzunegui Pastor, 

2003[38] 

Severity (light 95%, moderate 69%, severe 36%). 

Contact with primary care services 

Boise, 2004[34] Severity of cognitive impairment (54.7% mild impairment 

29.4% moderate-severe impairment) 

Boustani, 2005[27] Increased age (65-69: 78.9%; 70-79: 79.1% ≥80: 88.5%) 

Magsi, 2005[21] Severity of impairment (mild 72%, moderate 54%, severe 50% undetected) 
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Borson, 2006[33] Severity of impairment (CDR 0.5: 94%; CDR 1: 59%, CDR 2: 41%, CDR 3: 5% undetected), 

type of dementia (Prob AD and AD/VaD 38-44%, VaD and other 55-60% undetected), local 

language speaker (55%, non-English speaker 70% undetected),  

Not determinants: education, literacy, income, health insurance, contact with the GP.  

Wilkins, 2007[26] Increased age, female, live alone, nonspouse caregiver, hypertension 

Not determinants: 

Race, comorbidities 

Ferretti, 2010[22] Age (detected 83.3 v undetected 84.9, p=.015); living alone (detected 50% live alone, undetected 

61% live alone); functional ability (detected mean 1.8, undetected mean 2.3); severity of 

cognitive impairment (detected mean MMSE 16.3, undetected mean MMSE 20.2, p<.001) 

 

Not determinants 

Gender, formal home care prior to admission, depression 

Chen, 2013[6] Living in a rural area (odds ratio  6.65,2.55-17.4), educational level <=primary school (4.19, 

1.08-16.3), occupational class of <=manual labour (2.81, 1.03-7.63), “help available when 

needed” ( 4.91, 1.20-20.2), and inversely to having a blood-related relatives having mental illness 

(0.05, 0.01-0.31) and low ADL score (0.25, 0.09-0.69)  
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Bartfay, 2013[19] Age (77 v 83.8 years), more likely male (36.4% v 31.8%), never married (20.1% v 5.8% - adjOR 

2.10, 19.1-2.29), resident of hospital based facility compared to residential continuing care 

facility (21.0% v 14.9% - adjOR 1.43, 1.48-1.69), length of time since admission, comorbid 

depression (adjOR 1.23, 1.16-1.29) or schizophrenia (adjOR 1.43, 1.22-1.69), no difference for 

Parkinson’s or anxiety disorder. Those with no diagnosis more likely to have adequate vision 

(43.8% v 41.2%) and hearing (62.5% v 57.2% - adj OR 1.06, 1.01-1.10). Diabetes adjOR 1.32, 

1.26-1.40) 

Lagaay, 1992[25] Not investigated 

Chan, 2007[41] 

 

Not investigated 

Collerton, 2009[24] Not investigated 

Jitapunkul, 2009[16] Not investigated 

Lithgow, 2012[18] Not investigated 

Nygaard, 2003[20] Not investigated 
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Appendix 1.  Narrative reviews of the community-based studies, the residential-based 

studies  and the mixed community and residential-based studies. 

 

Community-based studies (Table 1) 

Studies that looked at the medical records of people with dementia living in the community 

found a wide range of estimates of undetected dementia. The lowest estimate was from the 

Netherlands, where 31% of 13 dementia cases identified from four practices using the MMSE 

had no diagnosis in their medical records.[25] As well as having a very small sample, this 

study selected participants from the oldest-old age group (≥85 years of age), and it is possible 

that these patients had more severe symptoms that were easier for their GP to identify, thus 

leading to low estimated rates of undetected dementia. In a larger study conducted in Oregon, 

USA,[34] 47% of people with dementia according to Consortium to Establish a Registry for 

Alzheimer’s Disease neuropsychological battery (CERAD) criteria, over the age of 75 years 

and represented by a large number of primary care physicians, had no recorded dementia 

diagnosis, referral or symptoms in their medical records from the 3 years prior to record 

review. Response rate to the study was low at under 50% but it is unclear what effect, if any, 

this may have had on the findings. 

Four further studies offered more mid-range estimates of undetected dementia, between 56% 

and 70%. In St. Louis, USA, Wilkins et al.[26] identified 411 people with dementia – 

predominantly of African-American heritage and of low income – from screening using the 

CERAD criteria. Fifty-six percent had no previous diagnosis. In a similar sample but this 

time using the Mini-Cog and Cognitive Abilities Screening Instrument (CASI) assessments, 

Borson et al.[33] identified 160 people (ages unknown) with dementia. Again, 56% had no 

recorded diagnosis or suspicion of dementia or cognitive impairment written into their 

medical records. Chan et al.[41] analysed secondary data from the community-based Memory 

and Medical Care Study (MMCS) in Maryland, USA. The study used a neuropsychological 

test battery mirroring the National Institute of Neurological and Communicative Disorders 

and Stroke/Alzheimer’s Disease and Related Disorders Association (NINCDS/ADRDA) to 

identify dementia. Sixty-six percent had no previous diagnosis, based on either medical 

record over the past two years, caregiver report or Medicare claims over the past two years. A 

community survey of elderly aged ≥70 years in Laganés, Spain found that 70% of 63 
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dementia cases were previously undetected by health services.[38] These mostly large studies 

suggest a higher rate of undetected dementia in these regions, around two thirds of cases. 

Three studies in North America estimated undetected dementia to be higher than 70%. Of 20 

community-dwelling elderly with dementia who were attending a rural community clinic in 

Newfoundland, Canada, 75% of them had no mention of dementia, Alzheimer’s disease or 

confusion in their medical records.[39] Although this study had a high response rate (>95%), 

participants represented only two physicians, limiting how far these findings can be 

generalised compared to studies representing multiple practices. In a larger study in Indiana, 

USA, Callahan et al.[32] identified 206 elderly with moderate to severe dementia of whom 

76% had no diagnosis of dementia in their medical record. Again, patients were represented 

across a single university-affiliated general practice. The authors also suggested that as the 

Short Portable Mental Status Questionnaire (SPMSQ) is not a test for dementia specifically, 

some people with cognitive impairment without dementia or due to other psychiatric illness 

may have been included in this sample, inflating the estimate of undetected dementia. 

Boustani et al.[27] also used the CERAD and Cognitive Screening Interview for Dementia 

(CSI-D) criteria to identify dementia in elderly who were registered to one of seven primary 

care centres in Indianapolis, USA. Eighty-one percent of the 107 people with dementia had 

no previous diagnosis in their medical records. Positive detection was based on strict criteria, 

requiring ICD-9 diagnostic codes for dementia rather than record of memory or cognitive 

problems, thus excluding cases where cognitive difficulties had been recognised but no 

specific codes were used.  

Two community-based studies were conducted in middle-income countries in Asia. 

Jitapunkul et al.[16] investigated dementia detection in a small population study in Bangkok, 

Thailand. From 420 people screened, they identified 23 people with dementia according to a 

clinical assessment in line with the DSM-IV guidelines. Twenty-two of the 23 (95.6%) 

identified had no previous diagnosis of dementia in their medical records. Overall prevalence 

of dementia in the population was within normal limits (5.5%, 95% CI 3.3–7.7%), so it is 

unlikely that this led to bias. Chen et al.[6] analysed data from a multi-province study of 

dementia in China. A random sample of 7072 community-dwelling residents aged ≥60 years 

were screened for dementia using the 10/66 algorithm dementia research package. Of the 377 

people identified as having dementia, 351 (93.1%) did not have a previous diagnosis of 

dementia by the physicians.  
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Three studies within the community asked GPs to make a forced choice about whether their 

patients had dementia or not.[28, 29, 37] In the UK, 42% of 208 people aged <75 years with 

dementia were rated by their GP as definitely not having dementia.[37]  A further 25% were 

rated as only possibly having dementia, meaning that 66% had no firm diagnosis. A similar 

figure was seen in the Netherlands,[28] where 37% of 98 people with dementia were rated as 

not impaired by their GP, and a further 33% rated as having cognitive impairment only. In 

another – albeit small – study of people attending a routine appointment at an outpatient 

practice in Honolulu, Hawaii, GPs failed to detect 67% of those with dementia despite 

knowing in advance of the appointment that they would be asked to rate each patient.[29] 

 

Residential-based studies (Table 2) 

Five studies were conducted investigating the rate of undetected dementia in nursing homes 

and other care facilities. Nygaard et al.[20] screened elderly admitted to 12 nursing homes in 

Bergen, Norway. They identified 73 people with dementia using the SPMSQ and clinical 

interview, of whom just 32% had no previous diagnosis in their medical record. Lithgow et 

al.[18] diagnosed dementia in a random sample of nursing home residents in Glasgow, UK 

using the SMMSE and FAST tools, finding 36% of cases were undetected in care plans or 

medical record. Notably, 89% of participants had seen their physician within the previous 12 

months.  

 

Two studies showed higher levels of undetected dementia in residential settings in North 

America. Magsi et al.[21] screened 230 elderly from seven assisted living facilities in 

Nebraska using the MMSE and found 63% had no diagnosis of dementia according to their 

care notes. Bartfay et al.[19] also found a much higher rate of undetected dementia in 

institutional care facilities in Canada, with almost 71% of residents identified as having 

dementia were undocumented in a particularly large study. Although these figures do not 

account for those diagnosed before admission (these participants were removed from 

analysis), the authors reported that adjusting for them had little impact on the under-detection 

rate while in nursing homes (adjusted to 69.5%).  

 

One study examined the rate of undetected dementia among admissions to a postacute 

rehabilitation facility in Lausanne, Switzerland over 3 years.[22] Of 1764 eligible admissions, 

425 elderly patients (mean age 84 years) with dementia were identified using the MMSE and 

NINCDS-ADRDA (for Alzheimer’s disease), ADDTC (for Vascular dementia) and 
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Newcastle’s (for Lewy Body dementia) criteria. Of these, 301 (71%) had no mention of 

dementia in the discharge summaries from their hospital stay. 

 

Community and residential-based studies 

Three studies included participants living in the community and those living in residential 

care. A small Swedish study of elderly living either in the community (n=35) or in a care 

institution (n=22) representing 11 practitioners showed a high rate of undetected dementia 

(74%) according to GP records.[23] In a larger study, data from the Newcastle 85+ study in 

the UK found the rate of undetected dementia (based on both GP and secondary care records) 

to be slightly lower at 50% across 53 general practices.[24] Dementia in this Newcastle study 

was estimated using the SMMSE and a range of other neuropsychological tests, rather than 

by more sensitive clinical assessment, so some patients may have been misclassified and thus 

the rate of under-detection affected. It is unclear whether the rate differed between the 

samples living in the community and care institutions in these studies. However, a study[13] 

directly compared between community and residential care groups in a representative survey 

of elderly living in Lieto, Finland, in which 52% of cases were undetected. Of those living in 

the community (n=56), the rate was 66%, while for those living in institutions (n=56) the rate 

was much lower at 38%.  
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Abstract 

Objectives: Detection of dementia is essential for improving the lives of patients but the 

extent of under-detection worldwide and its causes are not known. This study aimed to 

quantify the prevalence of undetected dementia and to examine its correlates.  

Methods/Setting/Participants: A systematic search was conducted until October 2016 for 

studies reporting the proportion of undetected dementia and/or its determinants in either the 

community or in residential care settings worldwide. Random effects models calculated the 

pooled rate of undetected dementia and sub-group analyses were conducted to identify 

determinants of the variation.  

Primary and secondary outcome measures: The outcome measures of interest were the 

prevalence and determinants of undetected dementia. 

Results: Twenty three studies were eligible for inclusion in this review. The pooled rate of 

undetected dementia was 61.7% (95% CI: 55.0%, 68.0%). The rate of under-detection was 

higher in China/India (versus Europe and North America), in the community setting (versus 

residential/nursing care), age of <70 years, male gender and diagnosis by general practitioner. 

However, it was lower in the studies using MMSE diagnosis criteria.  

Conclusions: The prevalence of undetected dementia is high globally. Wide variations in 

detecting dementia need to be urgently examined, particularly in populations with low 

socioeconomic status.  Efforts are required to reduce diagnostic inequality and to improve 

early diagnosis in the community.  
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Strengths and Limitations of the Study 

• To our knowledge, this is the first systematic synthesis of data available globally to 

estimate the rate of under-detection in people with dementia. 

• Due to the lack of data we could not include any study from low-income countries, such 

as those in Africa or South America, to investigate the prevalence and incidence of 

dementia. 

• We did not include additional factors which may affect the detection of dementia in the 

meta-analysis because too few studies had sufficient or comparable data for each analysis, 

though we did include them for general discussion.  
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INTRODUCTION 

Detecting people living with dementia is crucial for necessary care and treatment. Early 

diagnosis allows for advanced-care planning and improves prognosis.[1, 2] However, the 

level of dementia detection in the population may be low, especially as many older adults 

experience memory decline and changes in brain activity as part of the normal aging 

process.[3] Some studies have shown that more than half of people living with dementia in 

the community are not detected[4, 5] while others reported that the proportion of undetected 

dementia could exceed 90%.[6] In spite of the uncertainties around the estimated proportion  

of undetected dementia and its determinants, no systematic literature review has been done on 

the under-detection of dementia in the worldwide population. We know little about the extent 

of under-detection globally as well as the causes of this problem. Understanding the 

occurrence of, and factors influencing the proportion of undetected dementia is important for 

improving detection rates, health policy and planning, and the well-being of patients and their 

families through access to appropriate support services. For the foreseeable future, policy 

directives in dementia care are likely to be aimed at early diagnosis of dementia. We 

conducted a meta-analysis to assess the proportion of undetected dementia in people with 

dementia across the world and identify factors influencing the detection of dementia.  

 

METHODS 

Literature search 

We searched the databases Medline, Web of Knowledge, Science Direct and Google Scholar 

(date range unlimited) to identify studies eligible for this review. The primary search terms 

included combinations of the following keywords: “undetected, detection, undiagnosed, 
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diagnosis, dementia and Alzheimer’s disease”. The full texts of articles that reported the rate 

of detection or under-detection of dementia and/or determinants of detection were retrieved 

for further assessment. We also manually searched the bibliographies of selected papers for 

additional articles. The literature search was completed in October 2016  (by Isaac Danat and 

Weiju, following the initial search completion by Angela Clifford and Linda Lang in July 

2013).  

To be eligible for this systematic review, each study must have identified a sample of 

people with dementia using an independent assessment for dementia delivered by the 

researchers (and independent from General Practitioners [GPs]). Studies must then have 

compared this assessment of dementia with the medical records held by participants’ GP or 

other primary care facility to determine if the dementia had been detected by the healthcare 

system. Those studies, which used  a knowledgeable informant, family report of dementia or 

a nurse confirming which patients have dementia, were not included in this review, eg, the 

study of Savva and Arthur. [7] Other standards of comparison (e.g. caregiver recognition of 

memory problems, different screening tools) were also excluded from this meta-analysis and 

only formal medical records were considered for comparison with the independent 

assessment (some such studies [1, 8] are included in the general discussion). Studies were 

excluded if the sample was selected or identified for  having a specific health characteristic 

that was not dementia (e.g. delirium[9] or based upon admission to psychiatric hospital[10]) 

as this may have biased the pooled estimate. One further study was excluded as the whole 

sample had been referred to a memory clinic for memory problems, implying some 

awareness of memory problems in all participants.[11] We removed a duplicated publication 

of a study[12] and used the first publication.[13] Review articles were excluded, as were 

articles that did not provide sufficient information for the purposes of this review such as 

letters, citations and conference information. Samples from both the community and/or 
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residential care settings were included. Online Figure 1 shows the study selection process that 

identified twenty-three eligible studies. 

 

Literature review 

We followed MOOSE guidelines for systematic literature reviews (Angela Clifford and 

Linda Lang did it for the identified studies published before July 2013, and Isaac Danat and 

Weiju for others). Information was extracted from eligible articles based on predefined 

criteria. We extracted information on the year of publication, the study design, how 

participants were recruited (or the name of the study where available), the country in which 

the study was conducted, the number of participants, the mean age of the participants at the 

time of cognitive testing, participant gender, the method of diagnosis, the covariates used in 

the analyses, the percentage of undetected dementia in the sample, and the determinants 

examined with their findings. Eligible articles were reviewed for quality using a modified 

version of the Newcastle-Ottawa criteria, [14] suggesting that the quality of these articles was 

good, without any study being excluded for meta-analysis.  To explore the determinants we 

used meta-analysis as described below. We did not include determinants in the meta-analysis 

if too few studies had sufficient or comparable data for each variable. However, we carried 

out a qualitative review of these additional variables in the discussion section of this paper.  

 

Meta-analysis  

To be eligible for the meta-analysis, studies must have reported the rate of undetected 

dementia within a sample. Using methods employed in previous studies [15], we ran a meta-

analysis to estimate the proportion of undetected dementia. The pooled estimate was 
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calculated using weights based on inverted variances of estimates from each study sample. 

The fixed effects model or random effects model was employed according to a statistical test 

of the homogeneity assumption - Q value. If heterogeneity of within- and between-study 

variation in those selected studies was significant (p<0.05), a random effects model was used; 

otherwise, a fixed effect model was used.  We performed additional subgroup analyses to 

examine variation in the prevalence of undetected dementia by country, study setting, and 

study characteristics such as the minimum age and sex ratio of the studied population, 

different ways of detecting and diagnosing dementia, and earlier versus later studies. All 

analyses in this study were performed in the R statistical package (version 3.0.1). 

 

RESULTS 

The characteristics of these 23 studies identified [6,13, 16-36] were shown in Online Tables 1 

and 2 according to the study settings. They were published between 1988 and 2015; five 

studies were published before 2000, six published in 2000-2004, seven in 2005-2009 and five 

in 2010-2015. They were mostly conducted in Western Europe (n=11) or North America 

(n=10), and only two studies were conducted in middle-income countries in Asia (Thailand, 

China).[6,28] No study was found from low income countries (classified according to the 

World Bank [37]). Fifteen studies recruited community-dwelling older people, while five 

focused on residential settings [31,32, 34-36]  and a further three studies recruited 

participants from both community and residential populations.[13, 23, 24] Studied 

populations varied from 13[17] to 39692.[36] Mean age in studies (where given) ranged from 

67[28] to 84 years[31] and all samples (where information given) included both men and 

women. The majority of articles (n=17) used medical records to examine existing diagnoses 

of dementia; however, there was a wide range of different methods employed to screen for 
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dementia within the sample for the purposes of the research. The characteristics of each of 23 

studies were shown in Online Tables 1 and 2 according to the study settings.  The narrative 

review of the under-detection and its possible determinants in community-based studies 

(n=15), in residential-based studies (n=5), and in mixed community and residential-based 

studies (n=3) have been included in Appendix 1. They suggested that there was a big 

variation in the rate of under-detection among 22 studies (from 31% to 96%), which may be 

related to the studies’ locations (countries and settings), year of publication, age and sex of 

the populations and methods of detecting and diagnosing dementia. 

Figure 1 shows the variation in the rate of undetected dementia in the 23 studies and 

the pooled rate of under-detection. There were a total of 30,332 undetected dementia cases in 

43,446 people living with dementia. The random effects model analysis gave a prevalence 

rate of undetected dementia as 61.8% (95%CI: 54.8%, 68.4%). Recognising the high 

influence of Bartfay et al.’s study to the meta-analysis model, excluding this study from the 

analysis gave a pooled proportion  61.3% (53.8%- 68.3%) (random effects model due to its  

heterogeneity p<0.001), which is not substantially different to the pooled proportion for all 

studies.  

Table 1 and Table 2 show the rate of under-detection of dementia in subgroup data 

analysis.  The rate of undetected dementia was significantly increased in lower income 

countries (52.9% in Europe, 62.9% in North America, 93.2% in Asia), and in the community-

based settings (63.6% versus 50.9% in the nursing residential homes) (Table 1). The rate of 

under-detection was higher among younger ages, and among populations with higher 

proportions of men.  Detection of dementia by general practitioner (GP) was associated with 

increased under-detection. Using DSM-III/IV criteria to identify dementia was associated 

with a higher rate of under-detection than screening with the Mini-Mental State Examination 

(MMSE). When the studies were split into two groups based upon publication date, there was 
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a non-significant increase in the under-detection rate in studies published since 2005 

compared with those published earlier (Table 2).     

 

DISCUSSION 

Our systematic literature review identified that studies reporting under-detection of dementia 

in the community were mainly from high-income countries and no study was undertaken in 

low income countries. The meta-analysis showed that the proportion of undetected dementia 

is high; more than 60% of people with dementia are not detected in the community and/or 

residential/nursing care.  The studies included in this review also showed wide variability in 

estimates, from one third to around 95% of studied cases, and some determinants were 

identified. Although the rate was high in the community compared to in residential settings, 

the rate of undetected dementia in residential care was still high at around 50%. The rate of 

under-detection was inversely related to income of countries, with middle-income countries 

showing particularly high rates of under-detection (above 90%) in comparison to around 60% 

in high-income countries, although this may be also due to the countries’ cultural attitude to 

dementia or methodological features of the studies included from these regions. While  

individual studies showed contradictory findings, [13,  20,  21, 24, 27, 34, 36] our meta-

analysis suggested that risk of undetected dementia among older adults is greater for males 

and for people with dementia at earlier ages. The rate of under-detection of dementia was also 

increased in the diagnosis by general practitioner, but reduced using MMSE  criteria to 

identify dementia. 

Our study has limitations. First, due to the lack of data we could not include any study 

from low-income countries, such as those in Africa or South America where some 

population-based research was done to investigate the prevalence and incidence of 

Page 9 of 51

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on M
arch 20, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-011146 on 3 F

ebruary 2017. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review
 only

10 

 

dementia.[38] Thus the findings cannot be applied to low-income countries. However, based 

on the meta-analysis findings from middle and high income countries we consider that the 

under-detection of dementia in low-income countries could be higher. Thus, the current meta-

prevalence of under-detection of dementia in the community may be more conservative. 

Second, due to our selection criteria of the studies for review, we did not include the articles  

(which reported the under-detection of dementia but they depended on dementia recognition 

by family members rather than healthcare providers [7, 8]), and online reports, eg,  the UK 

‘Putting Dementia on the Map’ which states that the national average rate of dementia 

diagnosis is 48%.[39] This would lead to a smaller number of studies to be included than 

expected, and wider confidence limits of the estimated under-detection. However, their 

findings are similar to those in our meta-analysis.  Third, the variation in the methods of 

diagnosing dementia among these 23 studies made it less efficient to compare the prevalence 

of under-detection of dementia among different populations. Our findings of differences in 

the rate of undetected dementia in the community need to be further studied in a large-scale 

global survey, using the same method of diagnosing dementia.  

 

Factors associated with the under-detection of dementia in the community 

 

Socioeconomic status and Socio-demography within individual studies 

Although countries’ data analysis showed a socioeconomic gradient with under-detection of 

dementia, few studies examined this within the study. In China, increased risk of having 

undetected dementia was strongly associated with low socioeconomic levels, in particular 

low level of education, occupational class and income and living in a rural area.[6] In North 

America, however, the 4 studies[19,21,25,27] did not find a significant association between 

socio-economic status and detection of dementia. With such a finding, we consider that 
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differences in detection of dementia between countries with different incomes could be at 

least partly explained by the national health policy, health service system, culture and 

educational level, apart from income. However, there is at present too little evidence from 

countries with lower incomes on which to base firm conclusions.  

A few studies[13,24,27,34] examined the association between under-detection of 

dementia and age in the community, suggesting that the under-detection of dementia 

increased with age. This is in contrast to the meta-analysis results. The association of the 

dementia detection rate with age in older people requires further investigation in a large-scale 

cohort study. Our meta-analysis finding of the association between male gender and 

undetected dementia is different from some of previous studies. [20,27] The under-detection 

of dementia in men may be due to lower level of seeking clinical consultation and also there 

is a tendency to hide the person out of a sense of shame. Eichler et al [29] further reported 

that in people with dementia who did not get a formal diagnosis of dementia at baseline, the 

impact of a positive screening outcome on improving the diagnosis of dementia was less in 

men than women. The ethnicity of patients did not appear to affect the rate of dementia 

detection. [19,21,27] While Boise et al. [23] included mostly Caucasian participants with 

underrepresentation of ethnic minority groups, Borson et al. [25] overrepresented ethnic 

minorities, yet both studies found similar rates of undetected dementia (46% versus 41%). 

However, Borson et al. [25] observed a high rate of under-detection in non-English speakers 

(70%) compared to local language speakers (55%) in the USA, suggesting barriers to 

diagnosis for some minority groups. Previous studies[40,41] have shown that stigma attached 

to mental illness, and a lack of knowledge about mental illness and services may lead to 

decreased use of services by older people with dementia from minority ethnic groups and this 

should be addressed.  
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Social support and care 

According to a survey of GPs in Sweden[17] the problem most likely to trigger a dementia 

investigation is a relative’s complaint about a patient’s memory loss. However, our review 

found inconsistent evidence of an association between social support and detection of 

dementia in high-income countries, though few studies looked at this in detail. [13,27,34,36] 

Ross et al.[8] found that 21% of 191 community-dwelling elderly Japanese-American men 

with dementia had a family informant who failed to recognize a memory problem, suggesting 

that family members may not always be a reliable informant (this study was not included in 

the meta-analysis as it depended on recognition by family members rather than healthcare 

providers). O’Connor et al. [16] showed a relationship between caregiver strain and detection 

of dementia, indicating that caregivers may play a vital role in ensuring a timely diagnosis is 

made. High levels of social support and lack of caregiver awareness may thus in fact both aid 

and hinder detection in different communities, and identification of dementia may be 

enhanced through targeted and culturally-sensitive screening. 

Previous studies showed that there is a higher prevalence of dementia in older people 

living in institutions than at home.[13] Yet around half of elderly with dementia living in care 

homes do not have a clear diagnosis written into their care plans. This may be partly due to 

poor levels of diagnosis in primary care prior to entering the nursing home; however, these 

findings also highlight low rates of recognition among care home staff. This lack of 

recognition means people may not receive the specialist care that they need, and may increase 

challenging behaviours due to having unmet needs. Nursing home staff should be fully 

equipped with knowledge and resources to detect dementia and support residents properly. 

One study included in the meta-analysis[32] suggested that residents in settings where they 

are considered more independent, such as assisted living facilities, may be at higher risk of 
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having undetected dementia. Thus these older people should also be monitored for changes in 

cognitive function to ensure their ongoing needs are met. 

Primary care and acute services must be encouraged to diagnose dementia when 

present even in the oldest old to prepare secondary care services and nursing homes to care 

for the patient’s needs. Increased frequencies of visits to the GP were associated with 

detection in some studies based upon forced choice of GPs, [20] but this was not the case in 

other studies. [13,19,22,25] Further investigation is therefore needed to determine whether 

GPs may benefit from further resources or support in order to recognise dementia symptoms 

accurately and quickly and any such needs should be addressed as soon as possible, though 

the needs of individuals may differ between practices and cultures.  

 

GP detecting dementia and criteria of dementia  

Our meta-analysis suggested that there were increased risks of undetected dementia 

by GPs. Dungen et al.[42] suggest that sensitivity of GP diagnosis of dementia is low.  It is 

unclear whether low detection rates are due to a lack of GP knowledge of dementia 

symptoms, insufficient screening practices, or a purposeful decision not to diagnose. We 

consider that some GPs and health providers continue to see memory difficulties as an 

acceptable part of the normal aging process rather than as a disability that requires specialist 

care and support.  

The meta-analysis results suggested that studies which used DSM-III/IV criteria to 

identify dementia found a higher rate of the under-detection than those using the MMSE, 

likely due to the low scores on the MMSE having several possible explanations such as poor 

language, poor schooling and learning disabilities.  GP detecting dementia and criteria for 
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dementia diagnosis included depression, which affected the MMSE score. There are also 

other possibilities that the studies that defined (identified) dementia for the study using 

MMSE likely would have included many participants who in fact did not have dementia.  

This raises a methodological question for future research to allow for improved comparability 

across studies.  

Clinical detection of dementia poses many practical problems at all levels from 

patient and relative awareness through to reluctance of clinical staff to engage.  Historically 

there has been a lack of training and education of professionals to help them make the 

diagnosis of dementia.  Traditional memory clinics run by psychiatrists in old age are often 

seen as the gold standard but have lacked capacity to cope with very large numbers. In 

addition, reluctance of General Practitioners and hospital doctors to refer to memory clinics 

has resulted in under diagnosis.  Practically a sound clinical history from a reliable source 

together with the exclusion of conditions mimicking dementia, for example depression, 

delirium, stroke, medications and other brain diseases, should establish the diagnosis.  The 

use of a reliable history from patients and/or collateral source, a recognised cognitive 

screening instrument, brain imaging, and routine blood tests would certainly improve the 

ability to detect dementia in older people. 

 

 Other influencing factors from the qualitative review 

Among 23 identified studies, some but not all, included additional factors which may affect 

the detection of dementia but which would require further investigation (Online Table 3) 

below.  

Nature of cognitive impairment and comorbidity  
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Although there is uncertainty around the differences in the detection rate between 

Alzheimer’s disease and vascular dementia, [13,25] detection of dementia consistently 

improved with increased severity across studies. [16,18,20-23,25,27,30,33] Since mild to 

moderate symptoms are more likely to be undetected especially where contact with the GP is 

low, [20] focus should be placed on identifying these cases through community awareness 

programs. Interestingly, only one study investigated family history of dementia as a 

determinant of detection, finding no significant association.[13] One study[36] suggested an 

association between undetected dementia and other conditions, including schizophrenia and 

hearing problems. However, there is uncertainty around the link between undetected 

dementia and co-morbid depression; two studies found a possible link[13,36] while the other 

two found no difference in the Geriatric Depression Score (GDS) score between detected and 

undetected cases. [21,34]  Depression is treatable but can mimic dementia which is 

comparatively untreatable. It is thus important that depression is not confused with dementia. 

However, the severely demented or severely depressed may not be able to complete the GDS 

satisfactorily. 

The rate of undetected dementia was inversely associated with functional impairment, 

measured using Activities of Daily Living scales. [13,21,27,34] In a study not eligible for this 

meta-analysis (as medical records were not searched but rather patients were asked if they 

had seen a doctor for memory problems), Sternberg et al.[1] observed that those with no or 

few physical or functional difficulties were less likely to consult a GP about a memory 

problem. Such difficulties may act as warning signs of an underlying condition, prompting 

further investigation and subsequent diagnosis of cognitive impairment where present. The 

use of functional impairments may be useful to help improve diagnosis rates especially in 

those with mild cognitive symptoms, and a combined screening tool could be considered for 
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those not directly seeking medical advice for these difficulties, perhaps for use by community 

nurses, pharmacists and other non-physician primary care providers.  

Our study has suggested that current prevalence estimates tend to underestimate the 

true prevalence of dementia in the world. As a consequence, planning for health and care 

services is likely to be inadequate and this has strong implications for public policy. The 

findings also suggest that there is a very large amount of unmet need in the community 

among older adults with dementia and their families. To our knowledge, this is the first 

synthesis of data available globally to estimate the rate of under-detection in people with 

dementia, and the determinants of under-detection.  Identification of inequality in detection of 

dementia will help improve the early detection of dementia by improving understanding of 

factors that hinder/promote diagnosis and by identifying areas needing resources and training. 

For example, this knowledge could lead to targeted awareness campaigns for younger age 

groups and targeted screening for men or non-native speakers, which could help to improve 

diagnosis rates in these groups. Primary and acute care providers should receive training and 

support in identifying and diagnosing early symptoms of dementia, before the onset of severe 

daily impairments, and awareness of the benefits of early diagnosis should be increased. 

Detection can also be improved through closer liaison with specialists, better use of 

corroborative history from family members and including dementia in comprehensive 

assessments of older adults by GPs.  While mild memory impairments such as "difficulty 

recalling names" may be part of normal ageing, more serious forgetfulness causing social 

embarrassment, especially if the person appears unaware of any difficulty, should arouse 

suspicion and the need for diagnosis and early intervention. Efforts to allow the organisation 

of adequate healthcare provisions for older people to improve the detection of dementia 

should be made a priority globally.  
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Conclusion In this systematic literature review and meta-analysis we have identified 

that the proportion of under-detection of dementia in the world is high and varies among 

countries.  The under-detection of dementia may be associated with low income, and with 

younger age and male gender. Its inverse association with functional impairment may reflect 

the delay in detecting dementia in older populations. While there are currently no 

recommendations for the screening of older adults for dementia in many countries, our 

findings suggest that certain high risk groups, e.g., those of low socioeconomic status, non-

local language speakers, and those who live alone should be offered screening to enable a fast 

diagnosis and for treatment to be offered as early as possible.  
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Online Figure 1. Flowchart to show process of selecting articles for inclusion in this review 

 

Figure 1. Forest plot for these 23 studies
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Table 1. Meta-rate of undetected dementia by location of study 

Location of study  
No. of 

studies 

No. of 

subjects 

No. of 

cases 

Meta -

prevalence % 

(95% CI) 

  Country*     

UK 3 664 271 43.1(34.6-52.0) 

Those in Europe except 

UK 
8 1057 661 58.2(48.3-67.5) 

USA 8 1613 934 60.7(51.7- 69.0) 

Canada 2 39712 28093 70.7(70.3- 71.2) 

Those in Asia 2 400 373 93.2(90.3-95.3) 

    Setting        

community based only 15 2816 1776 63.7(54.8-71.8) 

residential or nursing care 

only 
5 40249 28313 50.9(29.5-71.9) 

Population 

study(community and/or 

residential) 

3 381 243 65.8(49.7- 79.0) 

     

* The meta-rate from the 11 studies from Europe is 53.7%(44.0%-63.1%) and it 

from North America is 62.9%(54.4%-70.6%).  
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Table 2. Undetected dementia in relation to other factors 

Variable 
No. of 

studies 

No. of 

subjects 

No. of 

cases 

Meta -

prevalence % 

(95% CI) 

Minimum age of studied 

patients in the study 
    

<70 8 1333 966 74.6(60.4-85.0) 

70-79 7 1237 738 61.9(51.0- 71.7) 

>=80 2 118 60 45.8(26.3- 66.7) 

Unknown 6 40758 28568 49.8(34.4- 65.3) 

% of females in the study     

     

>=65 9 41544 29196 62.1(54.3-69.3) 

<65 5 810 643 78.4(58.7-90.2) 

Unknown 9       1092 493 49.4(40.0-58.8) 

Methods of dementia 

diagnosis 
    

General practitioner (GP)   4 899 627 68.4(40.8-87.2) 

Medical record 16 2371 1415 60.6(53.2-67.4) 

Facility record 2 39825 28162 68.1(60.7- 74.7) 

Care plan 1 351 128 36.5(31.4- 41.7) 

Identification of dementia     
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MMSE 6 1270 719 54.3(40.7-67.3) 

DSM-III/ IV 5 326 209 67.0(54.6-77.5) 

ICD-10 2 180 110 58.6(13.5-92.8) 

CASI 2 186 82 51.4(28.3-73.9) 

CERAD 2 632 335 51.8(42.2-61.3) 

Others * 6 40852 28877 71.2(58.2- 81.4) 

Year of study publication     

<2005 11 1070 592 57.2(47.1-66.8) 

>=2005 12 42358 29740 65.3(56.5-73.2) 

*others including CAMDEX, CMSQ, SPMSQ, Neuropsychological battery, 10/66 and CPS. 

Abbreviations: MMSE: Mini Mental State Examination; DSM-III/IV: Diagnostic and Statistical 

Manual of Mental Disorders 3
rd
/4
th
 Edition; ICD-10: International Classification of Diseases 10

th
 

Edition; CASI: Cognitive Abilities Screening Instrument; CERAD: Consortium to Establish a Registry 

for Alzheimer's Disease; CAMDEX: Cambridge Mental Disorders of the Elderly Examination; 

CMSQ: Canadian Mental Status Questionnaire; SPMSQ: Short Portable Mental Status 

Questionnaire; CPS: Cognitive Performance Scale 
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Online Table 1. Characteristics and outcome of studies investigating the rate of undetected dementia in the community 

 

Author 

Date 

Study 

location 

N with 

dementia 

(total 

screened) 

 

Total N 

invited
1
 

(response 

rate) 

Sample 

characteristic

s 

Sampling 

strategy 

Method of 

identification 

Standard of 

comparison 

Number of 

undetected 

dementia 

(%) 

O’Connor  

 

1988[1] 

Cambridg

e, UK 

208 (2616)  2823  

 

(93%) 

Age ≥75 years 

 

Identified 

from 

registers of 

six general 

practices   

 

CAMDEX GP rating: definitely 

not demented, possibly 

demented, or definitely 

demented 

87  

 

(42%) 

Lagaay 

 

1992[2] 

Leiden, 

Netherlan

ds 

13 (977) 1037 

 

(94%) 

Age ≥85 years 

 

Identified 

from 

registers of 

four general 

practices 

MMSE Medical record  4 

 

(31%) 

Worrall 

 

Newfound

land,  

20 (222) 230 

 

Age ≥70 years 

(mean 76.1 

Identified 

from 

CMSQ Medical record 15 

 

                                                           
1 Excluding those who had died, were too ill to participate, or could not be contacted. 

Page 29 of 51

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on M
arch 20, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-011146 on 3 F

ebruary 2017. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only
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1993[3] 

 

Canada (97%) years) 

52.4% female 

Rural area 

register of 

one 

community 

clinic 

(75%) 

Callahan 

 

1995[4] 

Indiana, 

USA 

206 (3954) 4129 

 

(96%) 

Age ≥60 years 

(mean 68 

years) 

69% female 

Identified 

from 

register of 

one 

ambulatory 

care 

practice 

SPMSQ Medical record 156 

 

(76%)  

Eefsting 

 

1996[5] 

Netherlan

ds 

71 (2191) 2536 

 

(86%) 

Age ≥65 years  Identified 

from 

registers of 

eight 

general 

practices 

MMSE and 

CAMDEX 

 

According to 

DSM-III-R 

criteria 

GP rating: dementia, CI 

or no impairment 

43 

 

(61%) 
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Valcour 

 

2000[6] 

Hawaii, 

USA 

26 (297) 930 

 

32% 

Age ≥65 years 

(74.6 ± 6.18) 

21% female 

Identified 

from 

register of 

outpatient 

practice 

 

CASI Medical record 17 

 

(65%)  

Zunzuneg

ui Pastor 

 

2003[7] 

Leganés, 

Spain 

63 (527) 868 

 

(61%) 

Age ≥70 years 

 

 MMSE and 

SPMSQ  

 

According to 

DSM-IV criteria 

Previous diagnosis of 

dementia 

44 

 

70%  

Boise 

 

2004[8] 

Portland, 

Oregon, 

USA 

221 (553) 1207 

 

(46%) 

Age ≥75 years 

64% female 

 

Identified 

through 

registers of 

34 primary 

care 

physicians 

CERAD 

 

Medical records 103 

 

(47%) 
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Boustani 

 

2005[9] 

Indianapol

is, USA 

107 (3340) 3573 

 

(93%) 

Age ≥65 years 

Mean age 75.6 

(6.2) 

63% female 

Identified 

from 

registers of 

seven 

primary 

care centres 

CSI-D; CERAD; 

ICD-10 criteria 

Medical record 87 

 

(81%)  

Borson 

 

2006[10] 

Washingto

n, USA 

160
2
 (371) 371 

 

(100%) 

Age and 

gender not 

given  

 

 

Identified 

from 

register of 

university 

volunteers 

Mini-Cog and 

CASI 

Medical records 90 

 

(56%)  

Chan 

 

2007[11] 

 

 

Baltimore 

and 

Maryland, 

USA 

349 (512) 724 

 

(71%) 

Mean age 81.7 

years 

81% female 

 

Secondary 

data from 

the Memory 

and Medical 

Care Study 

(MMCS) 

Neuropsychologic

al battery of 4 

tests  

 

Mirrors NINCDS-

ADRDA criteria 

Previous clinical 

diagnosis 

190 

 

(66%) 

                                                           
2 Excludes MCI 
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Wilkins 

 

2007[12] 

St Louis, 

USA 

411 (543) 850 

 

(64%) 

Age ≥55 years 

Mean age 80.9 

(7.7) 

Identified 

from 

Memory 

and Aging 

Project 

Satellite 

CERAD, MMSE 

and SDT 

Medical records 232 

 

(56%) 

Jitapunkul 

 

2009[13] 

Bangkok, 

Thailand 

23 (420) 422 

 

(99.5%) 

Age ≥50 years 

Mean age 67.1 

(6.5) 

61% female 

 

Identified 

from 

population-

based 

cohort study 

DSM-IV Medical records 22 

 

(96%) 

Chen 

 

2013[14] 

Six 

provinces, 

China 

377 (7072) 7821 

 

(90%) 

Aged >=60 

years  

Identified 

from a 

random 

sample 

The 10/66 

algorithm 

dementia research 

package 

Recorded the doctor-

diagnosed dementia in 

the face-to-face 

interview 

351  

 

(93.1% 

[95% CI 

90.1%-

95.4%]) 
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Eicheler 
2015 [15] 
 

Germany 
 

243 (406) 
 

692 (59%) 
 

>70 years 
 

Identified 
from GP-
based for a 
randomised 
controlled 
intervention 
trial 
including 
patients with 
DelpHi tril 
(DemTect 
score<9) 
 

DelpHi trial 
(DemTect score<9):  
MMSE score and 
categorisation 
indicating as no 
cognitive 
impairment 
(score27-30), 
moderate (score 
10-19) and severe 
impairment(score 
0-9) 
 

GP 
 

146 (60%) 
 

Abbreviations: MMSE: Mini Mental State Examination; DSM-III/IV: Diagnostic and Statistical Manual of Mental Disorders 3
rd

/4
th
 Edition; ICD-10: 

International Classification of Diseases 10
th
 Edition; CASI: Cognitive Abilities Screening Instrument; CERAD: Consortium to Establish a Registry for 

Alzheimer's Disease; CAMDEX: Cambridge Mental Disorders of the Elderly Examination; CMSQ: Canadian Mental Status Questionnaire; SPMSQ: Short 

Portable Mental Status Questionnaire; CPS: Cognitive Performance Scale; CSID: Community Screening Interview for Dementia 

 

  

Page 34 of 51

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on M
arch 20, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-011146 on 3 F

ebruary 2017. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

7 
 

Online Table 2. Characteristics and outcome of studies investigating the rate of undetected dementia in the setting of residential/ nursing care 

only, or mixed community and residential setting  

 

Author 

Date 

Study 

location 

N with 

dementia 

(total 

screened) 

 

Total N eligible
3
 

(response rate) 

Sample 

characteristi

cs 

Sampling 

strategy 

Method of diagnosis Standard of 

comparison 

Number of 

undetected 

dementia 

(%) 

Ólafsdóttir 

 

2000[16] 

Linköping, 

Sweden 

57 (350) 358 

 

(98%) 

Age ≥70 

years 

 

Community 

and 

residential 

care  

 

Identified 

from register 

of primary 

care centre 

According to DSM-

III-R criteria 

Medical record  42 

 

(74%) 

Löppönen 

 

2003[17] 

Lieto, 

Finland 

112 (1260) 1533 

 

(82%) 

Age ≥64 

years (mean 

82.4 years) 

Community 

and 

residential 

DSM-IV Medical 

records 

58 

 

(52%) 

                                                           
3 Excluding those who had died, were too ill to participate, or could not be contacted. 
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68% female 

 

care 

 

Identified 

through 

longitudinal 

community 

health survey 

Nygaard 

 

2003[18] 

Bergen, 

Norway 

73 (127) 127 

 

(100%) 

Mean age 

84.2±7.8 

years 

 

68% female 

Identified 

from 12 

nursing 

homes 

SPMSQ and CDR 

 

According to ICD-10 

criteria 

Medical record 23 

 

32% 

Magsi 

 

2005[19] 

Nebraska, 

USA 

133 (230) 391 

 

(59%) 

Age ≥65 

years 

Mean age 

83.3 (8.3) 

78% female 

Identified 

from 7 

assisted 

living 

facilities 

MMSE Facility 

medical record 

84 

 

(63%) 

Collerton 

 

2009[20] 

Newcastle, 

UK 

105 (1042)  1400 

 

(74%) 

Age ≥85 years 

 

Community 

and 

residential 

care  

Standardized 

MMSE 

scores 

GP medical records 56 

 

(53%) 
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Identified 

from registers 

of general 

practices  

Ferretti 

 

2010[21] 

Lausanne, 

Switzerlan

d 

 

425  1764 Mean age 

84.4±6.2 years 

 

66% female 

Identified 

from 

academic 

postacute 

rehabilitation 

facility 

MMSE Previous diagnosis 301 

 

(71%) 

Lithgow 

 

2012[22] 

Glasgow, 

UK 

351 (403) 422 

 

(95%) 

 Identified 

from 

residents in 

48 nursing 

homes 

SMMSE and 

FAST 

Diagnosis of dementia 

written into their care 

plans or GP records 

128 

 

(36%) 
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Bartfay 

 

2013[23] 

Ontario, 

Canada 

39692 

(601030) 

601030  

 

(100%) 

Mean age 

80.1±12.9 

years 

 

66% female 

Identified 

from all 

institutional 

care facilities 

CPS, ADL Institution 

assessment 

28078 

 

70.7% 

 

Abbreviations: MMSE: Mini Mental State Examination; DSM-III/IV: Diagnostic and Statistical Manual of Mental Disorders 3
rd

/4
th
 Edition; ICD-10: 

International Classification of Diseases 10
th
 Edition; SPMSQ: Short Portable Mental Status Questionnaire; CPS: Cognitive Performance Scale; FAST: 

Functional Assessment Staging Tool; ADL: Activities of Daily Living 
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Online Table 3. Determinants of undetected dementia in 22 identified studies 

First Author, year of 

publication 

Factors explored in the study influencing the under-detection,  

O’Connor, 1988[1] Severity (mild 50%, moderate 38%, severe 22%); Activities of daily living; strain experienced by 

relatives; contact with GP  

Worrall, 1993[3] 

 

Severity of impairment 

Callahan, 1995[4] Severity of impairment (SPMSQ scores detected 6.2 v undetected 7.1, p<.05) 

 

Not determinants: age, gender, race, education, body weight, smoking history, alcohol 

consumption, comorbidity or health care utilisation. 

Eefsting, 1996[5] Contact with GP (0-3: 72%, 4-7: 62.5%, >7 40% undetected), severity of dementia (mild 86%, 

moderate/severe 53% undetected) and sex (men 56%, women 65% undetected). 

Not determinants: age (<80 64%, ≥80 61% undetected). 

Ólafsdóttir, 2000[16] Severity of impairment (mild 76%, moderate 85%, severe 40%, p=.008); Duration of dementia 

(p=.025) 

 

Valcour, 2000[6] Severity of cognitive impairment (undetected CDR 1.13, detected CDR 1.95, p=.02); functional 

impairment (undetected ADL score 2.87, detected ADL score 8.45, p=.01); behavioural 
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disturbance score (undetected 2.22, detected 9.00, p=.004); informant report of cognitive 

impairment (undetected 3.77, detected 4.50, p=.007). 

 

Not determinants: age, education, depression, number of office visits in previous 2 years, decline 

in social or occupational function. 

Löppönen, 2003[17] 

 

 

severity of cognitive impairment (undetected mean MMSE score 17.0, detected mean MMSE 

score 12.7), Male (72% undetected v 42% of women), depression (66% undetected compared to 

44% without depression), living at home (66% undetected v 38% detected), severity of functional 

impairment (undetected mean IADL score 2.6, detected mean IADL score 1.2), family history 

(yes: 42% undetected, no: 57% undetected), type of dementia (undocumented <AD, p=.001). 

Not determinants: age (under-detection went up with age but ns), marital status, education, 

regular visits from another, contact with GP. 

Zunzunegui Pastor, 2003[7] Severity (light 95%, moderate 69%, severe 36%). 

Contact with primary care services 

Boise, 2004[8] Severity of cognitive impairment (54.7% mild impairment 

29.4% moderate-severe impairment) 

Boustani, 2005[9] Increased age (65-69: 78.9%; 70-79: 79.1% ≥80: 88.5%) 

Magsi, 2005[19] Severity of impairment (mild 72%, moderate 54%, severe 50% undetected) 
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Borson, 2006[10] Severity of impairment (CDR 0.5: 94%; CDR 1: 59%, CDR 2: 41%, CDR 3: 5% undetected), 

type of dementia (Prob AD and AD/VaD 38-44%, VaD and other 55-60% undetected), local 

language speaker (55%, non-English speaker 70% undetected),  

Not determinants: education, literacy, income, health insurance, contact with the GP.  

Wilkins, 2007[12] Increased age, female, live alone, nonspouse caregiver, hypertension 

Not determinants: 

Race, comorbidities 

Ferretti, 2010[21] Age (detected 83.3 v undetected 84.9, p=.015); living alone (detected 50% live alone, undetected 

61% live alone); functional ability (detected mean 1.8, undetected mean 2.3); severity of 

cognitive impairment (detected mean MMSE 16.3, undetected mean MMSE 20.2, p<.001) 

 

Not determinants 

Gender, formal home care prior to admission, depression 

Chen, 2013[14] Living in a rural area (odds ratio  6.65,2.55-17.4), educational level <=primary school (4.19, 

1.08-16.3), occupational class of <=manual labour (2.81, 1.03-7.63), “help available when 

needed” ( 4.91, 1.20-20.2), and inversely to having a blood-related relatives having mental illness 

(0.05, 0.01-0.31) and low ADL score (0.25, 0.09-0.69)  
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Bartfay, 2013[23] Age (77 v 83.8 years), more likely male (36.4% v 31.8%), never married (20.1% v 5.8% - adjOR 

2.10, 19.1-2.29), resident of hospital based facility compared to residential continuing care 

facility (21.0% v 14.9% - adjOR 1.43, 1.48-1.69), length of time since admission, comorbid 

depression (adjOR 1.23, 1.16-1.29) or schizophrenia (adjOR 1.43, 1.22-1.69), no difference for 

Parkinson’s or anxiety disorder. Those with no diagnosis more likely to have adequate vision 

(43.8% v 41.2%) and hearing (62.5% v 57.2% - adj OR 1.06, 1.01-1.10). Diabetes adjOR 1.32, 

1.26-1.40) 

Eichler,  (2015) [15] After a positive screening for dementia , 74 of 146 patients remained not receiving a formal 

diagnosis of dementia. They were more likely to be male, less cognitive impairment, and better 

performance of activities of daily living.  

Lagaay, 1992[2] Not investigated 

Chan, 2007[11] 

 

Not investigated 

Collerton, 2009[20] Not investigated 

Jitapunkul, 2009[13] Not investigated 

Lithgow, 2012[22] Not investigated 

Nygaard, 2003[18] Not investigated 
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Online Appendix 1.  Narrative reviews of the community-based studies, the residential-

based studies  and the mixed community and residential-based studies. 

 

Community-based studies (Table 1) 

Studies that looked at the medical records of people with dementia living in the community 

found a wide range of estimates of undetected dementia. The lowest estimate was from the 

Netherlands, where 31% of 13 dementia cases identified from four practices using the MMSE 

had no diagnosis in their medical records. [2] As well as having a very small sample, this 

study selected participants from the oldest-old age group (≥85 years of age), and it is possible 

that these patients had more severe symptoms that were easier for their GP to identify, thus 

leading to low estimated rates of undetected dementia. In a larger study conducted in Oregon, 

USA, [8] 47% of people with dementia according to Consortium to Establish a Registry for 

Alzheimer’s Disease neuropsychological battery (CERAD) criteria, over the age of 75 years 

and represented by a large number of primary care physicians, had no recorded dementia 

diagnosis, referral or symptoms in their medical records from the 3 years prior to record 

review. Response rate to the study was low at under 50% but it is unclear what effect, if any, 

this may have had on the findings. 

Five further studies offered more mid-range estimates of undetected dementia, between 56% 

and 70%. In St. Louis, USA, Wilkins et al. [12] identified 411 people with dementia – 

predominantly of African-American heritage and of low income – from screening using the 

CERAD criteria. Fifty-six percent had no previous diagnosis. In a similar sample but this 

time using the Mini-Cog and Cognitive Abilities Screening Instrument (CASI) assessments, 

Borson et al. [10] identified 160 people (ages unknown) with dementia. Again, 56% had no 

recorded diagnosis or suspicion of dementia or cognitive impairment written into their 

medical records. Chan et al. [11] analysed secondary data from the community-based 

Memory and Medical Care Study (MMCS) in Maryland, USA. The study used a 

neuropsychological test battery mirroring the National Institute of Neurological and 

Communicative Disorders and Stroke/Alzheimer’s Disease and Related Disorders 

Association (NINCDS/ADRDA) to identify dementia. Sixty-six percent had no previous 

diagnosis, based on either medical record over the past two years, caregiver report or 

Medicare claims over the past two years. In Germany, Eichler et al [15] recruited 4064 

patients from 108 GP practices for screening dementia, of which 406 patients were eligible 
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for the DelHi trial  (DemTect score<9) and agreed to participate in the trial. They identified 

243 individuals with dementia using DemTect score<9, and found that 146 (60%) did not 

have a formal diagnosis of dementia by GP. After screening, 74 of 146 patients remained not 

receiving a formal diagnosis of dementia, which were more likely to be male, less cognitive 

impairment, and better performance of activities of daily living.  A community survey of 

elderly aged ≥70 years in Laganés, Spain found that 70% of 63 dementia cases were 

previously undetected by health services.[7] These mostly large studies suggest a higher rate 

of undetected dementia in these regions, around two thirds of cases. 

Three studies in North America estimated undetected dementia to be higher than 70%. Of 20 

community-dwelling elderly with dementia who were attending a rural community clinic in 

Newfoundland, Canada, 75% of them had no mention of dementia, Alzheimer’s disease or 

confusion in their medical records. [3] Although this study had a high response rate (>95%), 

participants represented only two physicians, limiting how far these findings can be 

generalised compared to studies representing multiple practices. In a larger study in Indiana, 

USA, Callahan et al. [4] identified 206 elderly with moderate to severe dementia of whom 

76% had no diagnosis of dementia in their medical record. Again, patients were represented 

across a single university-affiliated general practice. The authors also suggested that as the 

Short Portable Mental Status Questionnaire (SPMSQ) is not a test for dementia specifically, 

some people with cognitive impairment without dementia or due to other psychiatric illness 

may have been included in this sample, inflating the estimate of undetected dementia. 

Boustani et al. [9] also used the CERAD and Cognitive Screening Interview for Dementia 

(CSI-D) criteria to identify dementia in elderly who were registered to one of seven primary 

care centres in Indianapolis, USA. Eighty-one percent of the 107 people with dementia had 

no previous diagnosis in their medical records. Positive detection was based on strict criteria, 

requiring ICD-9 diagnostic codes for dementia rather than record of memory or cognitive 

problems, thus excluding cases where cognitive difficulties had been recognised but no 

specific codes were used.  

Two community-based studies were conducted in middle-income countries in Asia. 

Jitapunkul et al. [13] investigated dementia detection in a small population study in Bangkok, 

Thailand. From 420 people screened, they identified 23 people with dementia according to a 

clinical assessment in line with the DSM-IV guidelines. Twenty-two of the 23 (95.6%) 

identified had no previous diagnosis of dementia in their medical records. Overall prevalence 

of dementia in the population was within normal limits (5.5%, 95% CI 3.3–7.7%), so it is 

Page 44 of 51

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on M
arch 20, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-011146 on 3 F

ebruary 2017. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review
 only

17 
 

unlikely that this led to bias. Chen et al.[14] analysed data from a multi-province study of 

dementia in China. A random sample of 7072 community-dwelling residents aged ≥60 years 

were screened for dementia using the 10/66 algorithm dementia research package. Of the 377 

people identified as having dementia, 351 (93.1%) did not have a previous diagnosis of 

dementia by the physicians.  

Three studies within the community asked GPs to make a forced choice about whether their 

patients had dementia or not. [1,5,6] In the UK, 42% of 208 people aged <75 years with 

dementia were rated by their GP as definitely not having dementia.[1]  A further 25% were 

rated as only possibly having dementia, meaning that 66% had no firm diagnosis. A similar 

figure was seen in the Netherlands, [5] where 37% of 98 people with dementia were rated as 

not impaired by their GP, and a further 33% rated as having cognitive impairment only. In 

another – albeit small – study of people attending a routine appointment at an outpatient 

practice in Honolulu, Hawaii, GPs failed to detect 67% of those with dementia despite 

knowing in advance of the appointment that they would be asked to rate each patient. [6] 

 

Residential-based studies (Table 2) 

Five studies were conducted investigating the rate of undetected dementia in nursing homes 

and other care facilities. Nygaard et al.[18] screened elderly admitted to 12 nursing homes in 

Bergen, Norway. They identified 73 people with dementia using the SPMSQ and clinical 

interview, of whom just 32% had no previous diagnosis in their medical record. Lithgow et 

al. [22] diagnosed dementia in a random sample of nursing home residents in Glasgow, UK 

using the SMMSE and FAST tools, finding 36% of cases were undetected in care plans or 

medical record. Notably, 89% of participants had seen their physician within the previous 12 

months.  

 

Two studies showed higher levels of undetected dementia in residential settings in North 

America. Magsi et al. [19] screened 230 elderly from seven assisted living facilities in 

Nebraska using the MMSE and found 63% had no diagnosis of dementia according to their 

care notes. Bartfay et al. [23] also found a much higher rate of undetected dementia in 

institutional care facilities in Canada, with almost 71% of residents identified as having 

dementia were undocumented in a particularly large study. Although these figures do not 

account for those diagnosed before admission (these participants were removed from 
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analysis), the authors reported that adjusting for them had little impact on the under-detection 

rate while in nursing homes (adjusted to 69.5%).  

 

One study examined the rate of undetected dementia among admissions to a postacute 

rehabilitation facility in Lausanne, Switzerland over 3 years. [21] Of 1764 eligible 

admissions, 425 elderly patients (mean age 84 years) with dementia were identified using the 

MMSE and NINCDS-ADRDA (for Alzheimer’s disease), ADDTC (for Vascular dementia) 

and Newcastle’s (for Lewy Body dementia) criteria. Of these, 301 (71%) had no mention of 

dementia in the discharge summaries from their hospital stay. 

 

Community and residential-based studies 

Three studies included participants living in the community and those living in residential 

care. A small Swedish study of elderly living either in the community (n=35) or in a care 

institution (n=22) representing 11 practitioners showed a high rate of undetected dementia 

(74%) according to GP records. [16] In a larger study, data from the Newcastle 85+ study in 

the UK found the rate of undetected dementia (based on both GP and secondary care records) 

to be slightly lower at 50% across 53 general practices.[20] Dementia in this Newcastle study 

was estimated using the SMMSE and a range of other neuropsychological tests, rather than 

by more sensitive clinical assessment, so some patients may have been misclassified and thus 

the rate of under-detection affected. It is unclear whether the rate differed between the 

samples living in the community and care institutions in these studies. However, a study[17] 

directly compared between community and residential care groups in a representative survey 

of elderly living in Lieto, Finland, in which 52% of cases were undetected. Of those living in 

the community (n=56), the rate was 66%, while for those living in institutions (n=56) the rate 

was much lower at 38%.  
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MOOSE Guidelines for Meta-Analyses and Systematic Reviews of Observational Studies*

Title Identify the study as a meta-analysis (or systematic review)

Abstract Use the journal’s structured format

Introduction Present
• The clinical problem
• The hypothesis
• A statement of objectives that includes the study population, the condition of interest, the

exposure or intervention, and the outcome(s) considered

Sources Describe
• Qualifications of searchers (eg, librarians and investigators)
• Search strategy, including time period included in the synthesis and keywords
• Effort to include all available studies, including contact with authors
• Databases and registries searched
• Search software used, name and version, including special features used (eg, explosion)
• Use of hand searching (eg, reference lists of obtained articles)
• List of citations located and those excluded, including justification
• Method of addressing articles published in languages other than English
• Method of handling abstracts and unpublished studies
• Description of any contact with authors

Study Selection Describe
• Types of study designs considered
• Relevance or appropriateness of studies gathered for assessing the hypothesis to be tested
• Rationale for the selection and coding of data (eg, sound clinical principles or convenience)
• Documentation of how data were classified and coded (eg, multiple raters, blinding, and

interrater reliability)
• Assessment of confounding (eg, comparability of cases and controls in studies where

appropriate)
• Assessment of study quality, including blinding of quality assessors; stratification or

regression on possible predictors of study results
• Assessment of heterogeneity
• Statistical methods (eg, complete description of fixed or random effects models, justification

of whether the chosen models account for predictors of study results, dose-response models,
or cumulative meta-analysis) in sufficient detail to be replicated

Results Present
• A graph summarizing individual study estimates and the overall estimate
• A table giving descriptive information for each included study
• Results of sensitivity testing (eg, subgroup analysis)
• Indication of statistical uncertainty of findings

Discussion Discuss
• Strengths and weaknesses
• Potential biases in the review process (eg, publication bias)
• Justification for exclusion (eg, exclusion of non–English-language citations)
• Assessment of quality of included studies
• Consideration of alternative explanations for observed results
• Generalization of the conclusions (ie, appropriate for the data presented and within the domain

of the literature review)
• Guidelines for future research
• Disclosure of funding source

*Modified from Stroup DF, Berlin JA, Morton SC, Olkin I, Williamson GD, Rennie D, et al. Meta-analysis of observational
studies in epidemiology: a proposal for reporting. Meta-analysis Of Observational Studies in Epidemiology (MOOSE) group.
JAMA 2000;283:2008–12. Copyrighted © 2000, American Medical Association. All rights reserved.
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