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ABSTRACT 

OBJECTIVES: To examine the frequency of motor vehicle crashes for drivers aged 50+ in 

the three years prior to and three years after an index hospital admission with a diagnosis of 

dementia, compared to a group without dementia using the Western Australian Data Linkage 

System (WADLS). 

DESIGN: Retrospective population-based study. 

SETTING: De-identified data was obtained from Western Australian Hospital Morbidity Data 

System (HMDS) and the Western Australian Death Registrations using the WADLS from 2004 

to 2010. The Integrated Road Information System (IRIS) was used to identify individuals 

involved in a crash as the driver from 2001 to 2013. 

PARTICIPANTS: There were 1,666 (34%) individuals with an index hospital admission for 

dementia and 3,636 (66%) individuals without dementia who had been involved in at least one 

motor vehicle crash as the driver from 2001 to 2013.  

MEASUREMENTS: Involvement in a police-reported crash as the driver.  

RESULTS: The occurrence of one or more crashes as the driver in the dementia group (43%) 

was higher in the three years before an index hospital admission with dementia than that 

observed for the comparison group (30%). The risk of a crash significantly reduced by 93% for 

those with dementia compared to a group without dementia in the three years after an index 

hospital admission with dementia (Incidence Rate Ratio (IRR) =0.07, 95% Confidence Interval 

(CI) =0.06 – 0.09) compared to the previous three years, after adjusting for relevant 

confounders. 

CONCLUSION: While older drivers may give up driving following a diagnosis of dementia, 

they may be at increased risk of crashing before diagnosis or in the early stages of dementia. 

Better methods are needed to identify ‘at risk’ drivers with early dementia and prevent crashes. 

Key words: dementia, motor vehicle crashes, data linkage  
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INTRODUCTION 

Demographic changes in the Australian population are leading to an increase in the number of 

older drivers.1 For people over 65 years, driving is the most common form of transport and is 

strongly associated with older peoples’ independence and social inclusion. In contrast, driving 

cessation has been linked to poorer health, depression,2, 3 loneliness, reduced mobility4 and a 

higher risk of institutionalisation.5 The ability to safely operate a motor vehicle may be affected 

by a wide range of medical conditions, with dementia recognised amongst those carrying an 

elevated risk of crash.6-8 In the absence of effective prevention, the number of Australians with 

dementia is predicted to triple by 20509 and hence, the likelihood of older Australians driving 

with dementia will also increase.  

 

Dementia refers to permanent changes in the normal brain activity that affect memory, speech 

and the ability to undertake daily tasks.10 Many forms of dementia are characterised by a 

gradual, steady decline in cognition, memory, language, problem solving, judgment, and 

decision making10 Behavioural changes are also common, including anxiety, emotional 

instability, aggression, wandering and disinhibition.11 Driving is a complex task and certain 

cognitive abilities that are essential for driving such as memory, visual perception, attention 

and judgment may be affected by dementia.12, 13 In the early stages of dementia, the risks 

associated with driving may go unnoticed as the symptoms appear sporadically. This is due, in 

part, to the estimated average three year lag that exists between the presence of symptoms of 

dementia and formal diagnosis.14  

 

After a diagnosis with dementia, an individual may still be able to drive for a period of 24 

months,14 and in some cases until the most severe stages of the disease.15 The results of two 

longitudinal studies comprising 134 drivers with dementia concluded that 69% of drivers with 
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mild dementia and 88% of drivers with very mild dementia could pass on-road driving 

assessments.16 Drivers with dementia were also found to commit more driving safety errors 

such as lane violations or off-road events than cognitively intact drivers.11, 17 Previous research 

also found that the cause of dementia, the presence of co-morbidities, medication use and 

importantly, disease severity, impacted on the driving ability of people with dementia.7 As 

dementia progresses beyond the early stages it can have a serious impact on memory, reactions, 

perception and the ability to perform even simple tasks with an individual eventually losing the 

ability to drive. The stage at which this happens will be different for each person but, according 

to previous research, most people stop driving within two to three years after the first signs of 

the disease and in some cases not until the most severe stages of the disease.14, 15  

 

To date, research has not consistently demonstrated a higher crash rate among drivers 

diagnosed with dementia.17, 18 While some studies reported no significant differences in crash 

risk between the dementia and control groups,19, 20 others found that drivers with dementia had 

2 to 10.7 times greater risk of crashes compared to cognitively intact older adults6, 21, 22 and this 

risk increased with disease progression.23 The inconsistencies reported in crash risk however, 

are likely due to the different study methodologies, small sample sizes and selection bias.24  

There is limited research, at the population- level, that has examined a driver’s crash risk in the 

early years of dementia. While some drivers will recognise their declining ability and adjust 

their driving accordingly, others may not and continue to drive. While all dementia patients 

will eventually become incapable of driving, it is not known when they present a definably 

increased risk of being involved in a crash, and if so, the relative magnitude of the risk and at 

what point in the course of the disease the risk may become significantly increased. The aim 

of this population based study therefore, is to determine the frequency of motor vehicle crashes 

http://www.alzheimers.org.uk/site/scripts/services_info.php?serviceID=74
http://www.alzheimers.org.uk/site/scripts/documents_info.php?documentID=1408
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for older drivers in the three years prior and three years after an index hospital admission with 

a diagnosis of dementia compared to a group without dementia.  
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METHODS  

Study Design 

A retrospective population-based cohort study was undertaken to examine the frequency of 

motor vehicle crashes among older drivers aged 50+ in the three years prior and three years 

after an index hospital admission with a diagnosis of dementia, compared to a group without 

dementia.  

 

Data Sources 

De-identified data was obtained through the WADLS following approvals from the Western 

Australian Department of Health and the Curtin University Human Research Ethics 

Committee. The WADLS is a validated, population-based, data linkage system that creates 

links among state health-related data sets.25 It is one of only seven such record linkage systems 

in the world and allows retrospective studies to be conducted many years after exposure and 

eliminates the burden on respondents and reliance on self-reports. Using the WADLS also 

overcomes limitations due to small sample size, loss to follow-up and accurate ascertainment 

of exposures and outcome measures.25  

 

The largest component of the WADLS is the Hospital Morbidity Data System (HMDS) which 

contains records for all individuals who were admitted to public or private hospitals in WA 

from 1960 onwards. This HMDS was used to identify those with a hospital admission for 

dementia from 2004 to 2010. The Western Australian Death Registrations was used to identify 

participants who died between 2004 and 2010. By law all WA deaths are recorded in the 

Western Australian Death Registrations. The Integrated Road Information System (IRIS) 

which is maintained by Main Roads Western Australia (WA), was used to identify those 

involved in a crash from 2001 to 2013 (that is the three year exposure period before and three 
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year exposure period after the index hospital admission for those with and without dementia). 

The IRIS database contains crash details including the circumstances and Police reported injury 

on all motor vehicle crashes (including location and type of crash) in WA. The definition of a 

crash used in this study is “any apparently unpremeditated collision reported to the police 

which resulted from the movement of at least one road vehicle on a road open to and used by 

the public and involving death or injury to any person, or property damages”.26  

 

Participants  

Cases 

International Classification for Diseases (ICD-10-AM) codes27 were used to identify cases. 

Cases were aged 50+, residents of Western Australia, had “dementia” listed as a principal 

diagnosis or co-morbid condition in any hospital record in the HMDS between 2004 and 2010 

and was their first or ‘index’ record for dementia as designated by the following diagnosis 

codes: Alzheimer’s dementia G30; vascular dementia F01; fronto-temporal dementia G31.0; 

Creutzfeldt-Jakob disease A81.0; dementia in Huntington’s disease F02.2; dementia in 

Parkinson’s disease F02.3; and non-specific dementia F02.8, F03, F05.1, G31.1, G31.8, G31.9. 

Those with drug, alcohol or HIV-related dementia in the absence of a specific dementia 

diagnosis were excluded. A previous study using chart review of HMDS data found that while 

specificity was good for identifying dementia, sensitivity was low in the WADLS.28 Because 

of the low diagnostic accuracy of specific dementia sub-diagnoses in the HMDS the decision 

was made to include all cases of dementia. 

 

Comparison group 

The external comparison group consisted of a random sample of Western Australians aged 50+ 

years obtained from the State Electoral roll. It is mandatory for all citizens in WA over 18 years 
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to be enrolled to vote. Persons with dementia are also required to have their names removed 

from the electoral roll by a relative provided there is written evidence from a medical 

practitioner.29 To ensure further misclassification of exposure did not occur, each participant’s 

hospital records were searched from 1970 onwards to identify those with a previous hospital 

record for dementia and were excluded from the analysis. After ensuring each comparison 

participant did not have a diagnosis of dementia in their hospital records, their hospital 

admission was matched as closely as possible to the date of the case’s first recorded hospital 

admission with dementia so that a similar length of exposure history was available. 

 

Socio-demographic data was obtained from the HMDS for all study participants which 

included age, gender, marital status, comorbidities and residential location. Residential location 

was defined as metropolitan, rural or remote based on the index hospital record. Marital status 

was classified as having a partner (married or de facto) or not. Pre-existing comorbidity was 

classified as having one or more of the following 17 conditions described by Holman et al. 

recorded during any hospital admission in the five year period prior to the index admission for 

both groups.25 Comorbidities due to myocardial infarction, diabetes, congestive heart failure, 

peripheral vascular disease, cerebrovascular disease, chronic pulmonary disease, rheumatic 

disease, peptic ulcer disease, hemi- or paraplegia, renal disease, tumors, lymphoma, leukemia, 

liver disease, acquired immuno-deficiency syndrome and metastatic solid tumor were included 

in the pre-existing comorbidity index. Dementia was excluded as it was the condition under 

study. An un-weighted co-morbidity score was assigned to each patient as the cumulative 

number of different co-morbid conditions identified. The presence or absence of a co-morbid 

medical condition was used in the analysis.  

 

Statistical Analysis 
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Descriptive statistics were used to summarise the characteristics of the two cohorts. Baseline 

characteristics of the cohort were compared using chi-square tests. The outcome measure was 

involvement in a police-reported crash as the driver. The analysis compared the frequency of 

crashes for case (an index hospital admission with dementia) and comparison participants 

(random sample of population with an index hospital admission not related to dementia but 

similar temporally) using a generalised estimating equation (GEE) Poisson regression model. 

The use of GEE Poisson regression is appropriate to accommodate the inherent correlation of 

the longitudinal data where observations within each participant are not independent.30 GEEs 

permit specification of a certain working correlation matrix that accounts for this within-subject 

correlation, thus providing more robust regression coefficients.30 The data for each patient was 

censored at either the date of death recorded in the WA Death Registrations or the end of the 

study period, 31st December 2013. The multivariate model was adjusted for the relevant 

confounders namely, age, gender, marital status, residential location, and presence/absence of 

a pre-existing comorbid medical condition. An interaction term was included in the model to 

examine the number of crashes before and after an index hospital admission for those with 

dementia and without dementia. Data analysis was undertaken using STATA (version 12) and 

results were considered significant at the p=0.05 level.  
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RESULTS 

There were 1,666 (34%) individuals with an index hospital admission for dementia and 3,636 

(66%) individuals without dementia who had been involved in at least one motor vehicle crash 

as the driver from 2001 to 2013.  Among the cohort with dementia at the index hospital 

admission, a large proportion were male (67.8%), aged 80+ years (63.0%), married (50.7%), 

lived in the metropolitan area (75.1%) and had at least one medical comorbidity (67.7%) 

recorded over the previous five years. A large proportion of the group without dementia at the 

index hospital admission were male (62.2%), aged between 70-79 years (45.2%), married 

(62.4%), lived in the metropolitan area (74.8%) and had at least one medical comorbidity 

(70.8%) recorded over the previous five years (Table 1).  

 

In the three years before the index hospital admission, 43.2% (n=720) of 1,666 participants 

with dementia were involved in at least one crash as the driver. There were a total of 801 

crashes among participants with dementia in the three years before index hospital admission 

with 56.8% (n=946) having no crashes, 38.8% (n=647) having one crash, 3.9% (n=65) having 

two crashes and 0.5% (n=8) having three crashes (Table 2). Among the group without 

dementia, 30.1% (n=1095) of 3636 participants were involved in at least one crash as the driver 

in the three years before the index hospital admission. There were a total of 1166 crashes among 

the comparison group in the three years before index hospital admission with 69.9% (n=2,541) 

having no crashes, 28.3% (n=1,030) having one crash, 1.6% (n=59) having two crashes and 

0.2% (n=6) having three crashes (Table 2). In the three years before the index hospital 

admission, the unadjusted crash risk for the dementia group was almost double (OR= 1.77, 

95% CI =1.57 – 1.99) that of the group without dementia.  
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In the three years after the index hospital admission, 4.0% (n=66) of the participants with 

dementia were involved in at least one crash as the driver. There were a total of 70 crashes after 

index hospital admission with dementia, with 96.0% having no crashes (n=1600), 3.7% (n=62) 

having one crash and 0.2% (n=4) having two crashes (Table 3). Among the comparison group, 

33.2% (n=1207) were involved in at least one crash in the three years after index hospital 

admission. There were a total of 1305 crashes among the comparison group after index hospital 

admission with 66.8% (n=2429) having no crashes, 30.7% (n=1,115) having one crash, 2.4% 

(n=86) having two crashes and 0.2% (n=6) having three crashes (Table 3). The unadjusted risk 

for a crash in the three years after an index hospital admission for the dementia group was 

reduced by 92% (OR=0.08, 95% CI =0.06 – 0.11) compared to the comparison group without 

dementia.  

 

The majority of crashes for both the group with and without dementia occurred at intersections 

and involved more than one vehicle (hit another motor vehicle, bicyclist or motorcyclist) (Table 

4).  

 

Table 5 presents the results of the GEE Poisson regression analysis modelling the risk of a 

crash in the three years prior to and after an index hospital admission for those with and without 

dementia. The interaction term showed that the risk of a crash significantly reduced by 93% 

for those with dementia compared to a group without dementia in the three years after an index 

hospital admission (Incidence Rate Ratio (IRR) =0.07, 95% Confidence Interval (CI) =0.06 – 

0.09) compared to the previous three years, after adjusting for relevant confounders (Table 5). 

The risk of a crash increased by 9% (IRR=1.09, 95% CI=1.02 – 1.18) for those with at least 

one reported comorbid medical condition, compared to those without a comorbid medical 



12 
 

condition. Being female decreased the risk of involvement in a motor vehicle crash by 11% 

(IRR=0.89, 95% CI=0.83 – 0.95) compared to males.  
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DISCUSSION 

The increasing numbers of people being diagnosed with dementia in the community and the 

importance of maintaining driver safety for this group, particularly in the early stages of 

dementia, is a significant public health issue. The results of this population-based study found 

a significant 93% decrease in crash risk in the three years after an index hospital admission for 

dementia compared to the three years before, after adjusting for relevant person level 

confounders which included age, gender, residential location, marital status and the presence 

of comorbidities. This is consistent with previous research that has found that the frequency of 

crashes declined among drivers with dementia over time, while crashes increased in the 

comparison group.31, 32 The lower crash rate after an index hospital admission for the dementia 

group may reflect that the hospital admission was a pivotal event leading to driving cessation, 

either because it resulted in another medical problem which warranted driving cessation, or 

brought the severity of the dementia to attention. It is possible that the cohort with a diagnosis 

of dementia may have reduced their driving exposure or were monitored more carefully by 

family members. It is well documented that older drivers and particularly those with dementia, 

are less likely to venture into unknown situations or risky driving situations such as freeways 

and night time driving.33 

 

However, the results of the unadjusted analysis did find a higher crash risk of almost double 

among older drivers in the three years before an index hospital admission with dementia, 

compared to those without dementia. It is possible that the dementia group may have been in 

the early stages of their disease or were just formally diagnosed. It is well known that there 

may be a lag of at least three years between the onset of dementia symptoms and diagnosis  and 

that those with dementia may continue to drive for several years after diagnosis.14 It is also 

well known that a majority of older drivers with dementia may resist giving up their licence 
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even when advised to the contrary,32, 34, 35 chiefly because driving provides a sense of 

independence and quality of life.36, 37 These findings suggest that older adults with dementia or 

their families may not recognise their symptoms or the developing problem particularly in the 

early stages of the disease, putting them at risk on the road. Previous research has described 

early changes associated with the disease such as forgetting where the car was parked, with 

progression to more significant deficits including disorientation in familiar environments, gaps 

in attention and difficulty with multiple stimuli38 which may lead to minor incidents 

(misjudging parking space, striking stationary objects) and/or crashes (misjudging gaps for 

turning or overtaking, or failing to respond to traffic signals).39 

 

Of particular interest in this study is that 4% of the group with dementia had more than one 

crash before a hospital admission which was significantly higher than the comparison group 

(1.7%) and they continued to drive after the first crash event. This is consistent with previous 

research which found that 80% of those with dementia who were involved in a crash continued 

to drive afterwards, with almost 40% having at least one more crash.40 A systematic review 

also identifed a history of previous crashes as indicative of  individuals with dementia who are 

at an increased risk for unsafe driving and a subsequent crash.41 Currently, there is a lack of 

agreement among licensing authorities and medical practitioners on determining the level of 

impairment that identifies when a driver is no longer fit to drive due to the marked variability 

in the degree of disability and rate of progression among those with dementia. Many clinicians 

are also reluctant to make decisions about driving because of concerns that this interferes with 

the doctor-patient relationship. However the current evidence shows that in general, older 

adults with dementia who continue to drive have a 2-10 times increased risk of a crash, many 

of which result in injury or death.7, 39, 42  
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Females reported a significantly decreased risk for involvement in a crash as the driver. This 

is consistent with previous research which found that women cease driving more readily than 

men and of those women who continued to drive, they did not have a higher crash risk than 

men.43 The lower risk may also be due to differences in driving exposure between men and 

women. It is well documented that men, irrespective of their age, are more often the primary 

driver in the family and will cover more kilometres during the course of the year,33, 43 as they 

continue to drive as long as possible to maintain family mobility.  

 

The study found no significant association between age and crash risk despite the group with 

dementia being older than the comparison group and adjustments for increasing age, which is 

known to compromise driving due to age-related performance deficits.44 The risk of a crash 

also increased by 9% in older adults with a comorbid medical condition. It is well known that 

the presence of chronic medical conditions such as heart disease, hypertension, stroke and 

diabetes may impact on crash risk for older drivers.45  

 

The majority of crashes occurred at intersections for those with and without dementia and is 

consistent with previous research on the difficulties that older drivers, including those with 

dementia have negotiating intersections, particularly when changing lanes or approaching 

traffic signals.44, 46 

 

There are several strengths of the study. The WADLS has the advantage of reduced selection 

bias, detecting small differences by inclusion of a large number of cases, as well as the use of 

high-quality, objective Police and administrative health data.25 The random selection of 

controls from the electoral roll which included a long-look back period was designed to reduce 

selection bias and misclassification. One of the main limitations of the study is that dementia 
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may not be the primary diagnosis for an admission to hospital but was recorded as a co-morbid 

condition.47 A previous chart review of the HMDC found that while specificity was good for 

identifying dementia, sensitivity was low.28 Although the number of participants with dementia 

was possibly underestimated in our study, this underestimation would in fact result in our 

estimates being less than the true results. We were also unable to determine the exact onset of 

dementia and it is possible that a person may have had dementia for some time prior to the 

index hospital admission. The available administrative health data also did not capture lifestyle 

factors, the severity of dementia, medication usage or driving exposure – all of which may 

influence the risk of a crash. However, while we were not able to determine the severity of 

dementia, there is substantial evidence that severe dementia is incompatible with driving14 and 

it is doubtful whether anyone in the database who had severe dementia would still be driving. 

In this study, comorbid medical conditions were based on hospital records in the past five years, 

which represented the more serious forms of chronic conditions. It is possible that a 

participant’s medical history before five years prior to the index hospital admission could in 

some cases, have lasting effects on cognition and driving. However previous research 

examining lookback periods for co-morbid conditions found that 5 years was the most 

appropriate lookback period given that the effects of different comorbid conditions may vary 

depending on the conditions, their recency and duration.48 The study also did not examine the 

number of hospital admissions in the three-year period after the index admission, which might 

indicate additional issues or poorer health that might impede driving and cause driving 

cessation. Additionally, we were not able to determine who was responsible for the crash as 

this information is not collected in the IRIS database.  

 

In conclusion, older drivers with dementia are faced with two options – either they continue to 

drive with an unacceptable crash risk as the disease progresses or they cease driving. However, 
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the same disease-related impairments that affect driving ability in individuals with dementia 

also limit their ability to access other transport options (e.g., use of public transport, use of 

mobility devices), especially for those individuals living in transport deprived rural and 

regional areas.49, 50 It is essential that continued collaboration between health professionals, 

clinicians, driver licensing bodies and government authorities is required to assist and enable 

people with dementia to make the transition from driver to non-driver with ease and minimal 

intrusion on their lives. The results of this study suggest that while older drivers may give up 

driving following a diagnosis of dementia, they may be at increased risk of crashing for a period 

before diagnosis or in the early stages of dementia. This highlights that better methods are 

needed to identify ‘at risk’ drivers including examining previous history of crashes and 

providing education for the families of older drivers directed at helping them recognise driving 

difficulties before they become serious enough to cause crashes.   
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GRAPHICS 

Table 1 Demographic Characteristics of the Cohort 

Variables 

Dementia 

(n=1666) 

No Dementia 

(n=3636) 

p-

valuec 

Total  

(n=5302) 

N % N %  N % 

Gender        

Female 536 (32.2) 1373 (37.8) <0.001 1909 (36.0) 

Male 1130 (67.8) 2263 (62.2)  3393 (64.0) 

Age (years)        

60-69  107 (6.4) 415 (11.4) <0.001 522 (9.8) 

70-79  510 (30.6) 1644 (45.2)  2154 (40.6) 

≥80 1049 (63.0) 1577 (43.4)  2626 (49.5) 

Marital statusa        

Married 827 (50.7) 2221 (62.4) <0.001 3048 (58.8) 

            Not marriedb 804 (49.3) 1336 (37.6)  2140 (41.3) 

Co-morbid condition        

No 538 (32.3) 1063 (29.2) 0.02 1601 (30.2) 

Yes 1128 (67.7) 2573 (70.8)  3701 (69.8) 

Locationa        

Metropolitan 1251 (75.1) 2718 (74.8) 0.81 3969 (74.9) 

Rural 311 (18.7) 674 (18.6)  985 (18.6) 

Remote 103 (6.2) 242 (6.7)  345 (6.5) 

aMissing information bSingle/widow/divorced cchi-square test 
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Table 2: Distribution of Motor Vehicle Crashes for Cohort With and Without Dementia 

in the Three Years before Index Hospital Admission  

 

Number of 

Motor vehicle 

crashes  

Dementia 

 

         N        (%) 

Without Dementia 

 

N       (%) 

0 946   (56.8) 2,541    (69.9) 

1     647   (38.8) 1,030    (28.3) 

2       65   (3.9)   59    (1.6) 

3          8   (0.5)  6     (0.2) 
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Table 3: Distribution of Motor Vehicle Crashes for Cohort With and Without Dementia 

in the Three Years after an Index Hospital Admission 

 

Number of 

Motor vehicle 

crashes  

Dementia 

 

         N        (%) 

Without Dementia 

 

N       (%) 

0 1600   (96.0) 2,429    (66.8) 

1          62   (3.7) 1,115    (30.7) 

2           4   (0.2)   86     (2.4) 

3             0   (0.0)      6     (0.2) 
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Table 4 Characteristics of Crashes Involving Those With and Without Dementia Before 

and After Hospital Admission 

 

Crash 

characteristics  

Dementia (n=871 

crashes) 

N (%)      

Without Dementia 

(n=2471 crashes) 

N (%) 

Location of crash   

Intersection 550 (63.2) 1496 (60.5) 

Mid-block 321 (36.9) 975 (39.5) 

Type of crasha   

Multi-vehicle  711 (81.6) 2066 (83.6) 

Single vehicle  93 (10.7)    405 (16.4) 

  a Missing information 
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Table 5  Risk of a Motor Vehicle Crash in the Three Years Prior and Three Years After 

an Index Hospital Admission for Dementia Compared to those Without 

Dementia 

Variable 

IRRa 95% confidence 

interval 

p-value 

Group    

Without dementia 1.00   

With dementia 1.41 1.28 – 1.55 0.001b 

Period     

Before 1.00   

After 0.98 0.89 – 1.07 0.61 

Co-morbid condition    

No 1.00   

Yes 1.09 1.02 – 1.18  0.01b 

Gender    

Male 1.00   

Female 0.89 0.83 – 0.95 0.002b 

Age (in years) 1.01 0.99 – 1.01 0.15 

Marital status    

Married 1.00   

Single/widow/divorced 1.04 0.97 – 1.12 0.26 

Location    

Metropolitan 1.00   

Rural 0.99 0.91 – 1.08 0.82 

Remote 0.88 0.77 – 1.01 0.08 
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Period* group 

             Before without dementia 

 

1.00 

  

             After with dementia 0.07 0.06 – 0.09 <0.001b 

a Incidence rate ratio   b significant at p<0.05 

 

 

 


