
Predictors of Patient Self-Ratings of Quality of Life in 
Alzheimer’s Disease: Cross-Sectional Results from the Canadian 
Alzheimer’s Disease Quality of Life (CADQOL) Study

Gary Naglie, MD,
Division of General Internal Medicine, University Health Network; Geriatrics Program, Toronto 
Rehabilitation Institute; Departments of Medicine and Health Policy, Management and Evaluation, 
University of Toronto, Toronto, Ontario, Canada

David B. Hogan, MD,
Brenda Strafford Foundation Chair in Geriatric Medicine, University of Calgary, Calgary, Alberta, 
Canada

Murray Krahn, MSc, MD,
Toronto Health Economics and Technology Assessment Collaborative, Faculty of Pharmacy, 
University of Toronto; Division of General Internal Medicine, University Health Network, Toronto, 
Ontario, Canada

B. Lynn Beattie, MD,
Division of Geriatric Medicine, University of British Columbia, Vancouver, British Columbia, 
Canada

Sandra E. Black, MD,
Department of Medicine, Sunnybrook Health Sciences Centre, University of Toronto, Toronto, 
Ontario, Canada

Christopher MacKnight, MSc, MD,
Queen Elizabeth II Health Sciences Centre; Division of Geriatric Medicine, Dalhousie University, 
Halifax, Nova Scotia, Canada

Morris Freedman, MD,
Division of Neurology and Rotman Research Institute, Baycrest; Division of Neurology, 
Department of Medicine, University of Toronto; Division of Neurology, Department of Medicine, 
Mt. Sinai Hospital and University Health Network, Toronto, Ontario, Canada

Christopher Patterson, MD,
Geriatric Services, Hamilton Health Sciences; Division of Geriatric Medicine, McMaster 
University, Hamilton, Ontario, Canada

Michael Borrie, MB ChB,

Corresponding author: Gary Naglie, MD, Toronto Rehabilitation Institute, 1008 – 550 University Avenue, Toronto, ON M5G 2A2, 
Tel: (416) 597-3422, ext. 3834, Fax: (416) 597-7105, gary.naglie@utoronto.ca. 

Data presented in part at the American Geriatrics Society Annual Scientific Meeting, Washington, DC, May 1–3, 2008 and the 
Canadian Geriatrics Society Annual Meeting, Montreal, Quebec, Canada, April 10–12, 2008.

There are no conflicts to report relating to this study.

Am J Geriatr Psychiatry. Author manuscript; available in PMC 2012 October 01.
Published in final edited form as:

Am J Geriatr Psychiatry. 2011 October ; 19(10): 881–890. doi:10.1097/JGP.0b013e3182006a67.

C
IH

R
 A

uthor M
anuscript

C
IH

R
 A

uthor M
anuscript

C
IH

R
 A

uthor M
anuscript



Division of Geriatric Medicine, Parkwood Hospital; Division of Geriatric Medicine, Schulich School 
of Medicine and Dentistry Medicine, University of Western Ontario, London, Ontario, Canada

Howard Bergman, MD,
Division of Geriatric Medicine, McGill University and Jewish General Hospital, Montreal, Quebec, 
Canada

Anna Byszewski, MD, MEd,
Division of Geriatrics, The Ottawa Hospital, Ottawa Health Research Institute and the University 
of Ottawa; Regional Geriatric Program of Eastern Ontario, Ottawa, Ontario, Canada

David Streiner, PhD, C. Psych,
Department of Psychiatry, University of Toronto; Kunin-Lunenfeld Applied Research Unit, 
Baycrest, Toronto, Ontario, Canada

Jane Irvine, D. Phil, C. Psych,
Department of Psychology, York University, Toronto, Ontario, Canada

Paul Ritvo, PhD,
Department of Psychology, York University; Division of Preventive Oncology, Cancer Care 
Ontario, Toronto, Ontario, Canada

Janna Comrie, MA,
Department of Psychology, York University, Toronto, Ontario, Canada

Matthew Kowgier, MSc, and
Dalla Lana School of Public Health, University of Toronto, Toronto, Ontario, Canada

George Tomlinson, PhD
University Health Network; Dalla Lana School of Public Health, and Departments of Medicine, 
Medical Imaging, and Health Policy, Management and Evaluation, University of Toronto, Toronto, 
Ontario, Canada

Abstract

Objectives—To assess whether the core symptoms of Alzheimer’s disease (AD) consistently 

predict patient self-rated quality of life (QOL) as assessed by a variety of QOL measures in a large 

national sample of AD patients.

Design—Cross-sectional.

Setting—Fifteen dementia and geriatric clinics across Canada.

Participants—Community-living patients with AD (n = 370) with Mini-Mental State 

Examination (MMSE) scores > 10.

Measurements—Patients rated their QOL using two utility indexes, the EQ-5D, the Quality of 

Well-Being Scale, a global QOL visual analogue scale, and the disease-specific QOL-AD 

instrument. Cognition was assessed with the AD Assessment Scale-Cognitive subscale and 

MMSE, function with the Disability Assessment for Dementia, and behavioral and psychological 

symptoms with the Neuropsychiatric Inventory (NPI) and the Geriatric Depression Scale (GDS). 
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One-way analysis of variance and fully adjusted multiple linear regression were used to assess the 

relationship between core dementia symptoms and QOL ratings.

Results—The QOL measures had only small to moderate correlations with each other. For all 

QOL measures, patient ratings were significantly lower among patients with more depressive 

symptoms. In multivariable analyses, the GDS score was the only significant independent 

predictor of patient self-ratings for all four QOL measures.

Conclusions—Self-rated symptoms of depression were a consistent independent predictor of 

patient-rated QOL across diverse QOL measures, while performance-based measures of cognition 

and informant-based functional status were not. These findings confirm the importance of 

identifying and treating depression in patients with AD and endorse the use of measures of self-

rated depressive symptoms and QOL as outcomes in AD clinical trials.
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Alzheimer’s disease (AD) is characterized by three core features: cognitive impairment, 

functional limitations and behavioral and psychological symptoms.[1] A measure of 

cognition, the AD Assessment Scale-Cognitive Subscale (ADAS-Cog), has been the primary 

outcome in most published AD clinical drug trials.[2] Secondary outcomes in these studies 

have included measures of function and measures of behavioral and psychological 

symptoms, but quality of life (QOL) measures have been included infrequently.[2] There is a 

growing consensus that health-related QOL, which can capture elements of health not 

detected by standard symptom measures, should be included as an outcome in AD clinical 

trials.[3]

There are two basic types of QOL measures: generic instruments, including health profile 

and utility measures, and disease-specific instruments.[4] Disease-specific measures are 

considered more sensitive in detecting change over time since they focus on aspects of QOL 

that are particularly relevant to the disease of interest, while generic measures allow for 

comparisons across different disease states and can be used for economic analyses. Because 

of their differing strengths, investigators often elect to include both types of measures.[4]

Utility measures summarize the QOL of a disease state as a single number along a 

continuum that usually extends from death (0.0) to full health (1.0). Utilities can be 

measured by direct elicitation of an individual’s preferences or by utility indexes, which 

include a health state classification system and an algorithm to convert ratings into utility 

scores based on community-derived health preferences.[5] Utility indexes differ in terms of 

the content and structure of their health classification systems and how they are scored.[5]

Several previous studies have assessed predictors of patient-rated QOL in community-living 

patients with mild to moderate AD using multiple regression.[6–11] These showed that 

patient-rated depression was a significant independent predictor of QOL,[6–11] while 

cognition as assessed by the Mini-Mental State Examination (MMSE) was not.[6, 8, 10, 11] 

The influence of functional status was inconsistent.[6, 8, 11]. The majority of these studies 

included only a single measure of QOL,[6–10] most commonly the disease-specific QOL-
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AD.[6–8] Few of these studies included generic QOL measures such as global QOL rating 

scales or utility indexes.[10, 11]

Given that different types of QOL measures assess different dimensions of QOL and that 

utility scores for the same disease can vary substantially depending on the specific utility 

index used,[5] the primary objective of this study was to evaluate whether there are 

consistent predictors of patient-rated QOL across a spectrum of QOL measures (a disease-

specific measure, two utility indexes and a global QOL rating scale) or whether predictors of 

patient-rated QOL vary with different QOL measures in a large national sample of 

community-living patients with mild to moderate AD. In addition, we wanted to address a 

few deficiencies in the literature on predictors of patient self-ratings of QOL in AD: little 

information on the predictive ability of the Alzheimer’s Disease Assessment Scale-Cognitive 

Subscale (ADAS-Cog), which is a more sensitive measure of cognitive impairment in AD 

than the MMSE[12]; lack of data on the predictors of patient-rated QOL as measured by the 

Quality of Well Being (QWB) index[13]; and limited available research using multiple 

regression models that include a full spectrum of core dementia symptoms (cognition, 

function and behavioral and psychiatric symptoms) while adjusting for patient demographic 

factors, education and comorbidity.

Methods

Design

This report is based on cross-sectional analyses of baseline data derived from the 

longitudinal Canadian Alzheimer’s Disease Quality of Life (CADQOL) study.

Participants

Patients with AD and their family caregivers were recruited from 11 memory clinics and 4 

geriatric assessment clinics across Canada. These are specialty clinics that provide 

diagnostic services and ongoing care for patients with dementia. Eligible participants were: 

persons with probable AD of any severity, as determined by the National Institute of 

Neurological and Communicative Diseases and Stroke-Alzheimer’s Disease and Related 

Disorders Association (NINCDS-ADRDA) criteria[14]; not institutionalized at the time of 

enrolment; and had a family caregiver with a minimum of two contacts per week who 

provided emotional support and/or supervision/assistance with activities of daily living. 

Those with AD and their family caregivers had to be fluent in English. Patient self-rating of 

QOL was restricted to those with non-severe dementia, defined as a Mini-Mental State 

Examination (MMSE) score greater than 10.

Ethics

This study was approved by the Research Ethics Boards of the Toronto Rehabilitation 

Institute and the recruitment sites.

Demographic and Medical Data

We collected information about age, sex, first language spoken, marital status, living 

situation, employment status and medical conditions of the patient.
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Measures of the Core Symptoms of Dementia

Cognition was measured using the 30-point MMSE[15] and the 70-point ADAS-Cog.[12] 

Lower MMSE scores and higher ADAS-Cog scores indicate greater cognitive impairment.

Function was measured using the Disability Assessment for Dementia (DAD)[16], a 

caregiver rated measure of basic and instrumental activities of daily living. Scores ranging 

from 0–100, with 0 representing complete dependence and 100 representing complete 

independence.

Behavioral and psychological symptoms were measured using the Neuropsychiatric 

Inventory (NPI)[17], which is a caregiver rated measure of 12 behavioral and psychological 

symptoms. The score ranges from 0–144, with higher scores representing more severe 

behavioral symptoms. In addition, patients and caregivers rated patients’ depressive 

symptoms using the 30-item Geriatric Depression Scale (GDS).[18] Higher scores indicate 

greater depressive symptoms, with scores greater than 10 suggestive of clinical depression.

[19]

Quality of Life Measures

Disease-Specific—The QOL in AD (QOL-AD) is the most frequently used QOL measure 

used in AD research. It is a 13-item measure that covers the following domains: physical 

health, energy level, mood, living situation, memory, relationship with family members, 

caregiver and friends, ability to do usual/meaningful activities and financial situation. It has 

been shown to provide reliable and valid ratings by persons with mild and moderate AD.[6, 

20] Scores range from 13–52, with higher scores indicating better QOL.

Generic Health Utility Indexes—The EQ-5D[21] and the Quality of Well-Being index 

(QWB)[22], differ in terms of content, structure, scoring function and completion time.[5, 

13] Both have been shown to provide reliable and valid ratings by persons with mild and 

moderate AD.[11, 13] The EQ-5D is a brief instrument with only 5 items (mobility, self-

care, usual activities, mood and pain), each rated on 3 levels. The QWB includes several 

functional scales (self-care, usual/social activities, mobility and physical activities) with 2 to 

8 items per scale and incorporates 21 symptom/problem complexes pertaining to physical 

and emotional health, cognitive and sensory function, speech, general weakness and limb 

function.

Global QOL Rating Scale—We used a directly elicited visual analogue scale (VAS) in 

the form of a vertical “feeling thermometer” labelled from 0 (death) to 100 (full health).

Data Gathering

The assessment involved two sessions. In the first session, a research assistant administered 

the MMSE, ADAS-Cog and GDS to the patient, and then the GDS, DAD and NPI to the 

family caregiver. In the second session, the QOL measures were administered to the patient 

in a random order in a facilitated interview with the research assistant.
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Statistical Analyses

Excluded and Missing Data

During the period of recruitment, a quality control site visit was unable to establish the 

validity of the data at one of the centers that allegedly recruited 42 participants. This center 

was closed, the data were excluded and recruitment was reallocated to the remaining sites.

All data were entered in duplicate and compared to minimize entry errors. Patients with 

complete scores on a QOL measure were retained for the analyses pertaining to that 

measure. Thirteen patients missing scores on all four QOL measures and one patient missing 

all demographic information were excluded from all analyses. For the remaining sample, 

when 20% or less of the total items was missing from a measure, scores were derived in 

accordance with scoring practices for the specific measure (e.g. prorated scores). Multiple 

imputation with the R package mi was used for any demographic or core dementia symptom 

predictor variables missing more than 20% of their total items.[23] This affected only 15 

patient ratings; 4.1% of our analytic sample.

Data Analyses

We computed Pearson correlations between patient QOL ratings using the different QOL 

measures. We calculated mean patient QOL ratings for each severity level for the core 

dementia symptom measures. The ADAS-Cog and DAD scores were divided into four 

categories based on quartiles derived from our full dataset that included patients with severe 

dementia. Many patients had an NPI score of zero, so we treated zero as a separate category 

and broke the remaining scores into tertiles. For the GDS, we started with categories based 

on the literature (0–10, 11–13, 14–20 and > 20),[19, 24] but to accommodate the noted 

skewing of patient ratings, we used the following four groupings: 0–4, 5–10, 11–13 and 14–

30. We conducted unadjusted analyses using an F-test from a one-way analysis of variance 

to compare the mean QOL across the levels of the symptom severity scores.

We used multiple linear regression to examine the relationships between each of the QOL 

outcomes and the core dementia symptom predictor variables. These adjusted models 

included age, sex (male vs. female), education (grade 9–13 or > grade 13 vs. < grade 9), 

marital status (other vs. married), first language spoken (English vs. other), comorbidity as 

measured by the Charlson score (2 or ≥ 3 vs. 1; all patients receive 1 point for having 

dementia),[25] and study center (5 centres each with less than 25 participants were grouped 

as a single center). Regression coefficients for the core dementia symptom predictor 

variables are expressed as the estimated mean difference in the QOL outcome per standard 

deviation of the predictor variable. Regression coefficients for age are expressed per 5 year 

increments. Parameter estimates were averaged across 10 imputed datasets and p-values 

were computed using a t-test for a single parameter and an F-test for group variables, using 

an estimated degrees of freedom that accounts for the imputation process.[26, 27] The 

relative importance of each variable to the QOL outcomes was summarized with the 

Lindeman, Merenda and Gold (LMG) R2, which is an average of the R2 increments from 

adding the variable of interest to models without the variable.[28] Because this relative 
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importance measure is an average across all of the possible models, it is independent of the 

order of entry of the variable.

In an exploratory analysis to assess the relative impact on QOL ratings of GDS items that 

overlap with cognitive symptoms and those that relate to depression or other mood 

constructs, we used multiple linear regression as described above, but replaced the GDS total 

score variable with 5 GDS sub-scale scores (depressed mood, apathy, cognitive impairment, 

anxiety and other) based on a review of the literature on factor and component analyses of 

the GDS (the groupings of the GDS items and supplementary references are available at the 

journal website).[29, 30] For these exploratory analyses, we included only patients who had 

no missing values for GDS items so that we could reliably generate the sub-scale scores, but 

we used multiple imputation for other missing variables. Most estimated regression 

coefficients were similar to those from our main analysis, so we present (in a figure) only the 

coefficient estimates for the GDS sub-scale scores with 95% confidence intervals.

Data were analyzed using R, version 2.7.0 (April 22, 2008).[31] Since we carried out many 

hypothesis tests, statistical significance was set at p < 0.01. Estimates of minimal clinically 

important differences for the QOL measures are .06–.07 for the EQ-5D, .03 for the QWB,.

07–.10 for the VAS, and half a standard deviation for the QOL-AD.[32–34]

Results

We carried out assessments on 384 patients. Fourteen were excluded because of extensive 

missing data. Table 1 shows the characteristics of the 370 patients in the analytic cohort. The 

excluded patients were more likely to be female, unmarried and more cognitively and 

functionally impaired. The analytic cohort had a mean age of 80.7 (standard deviation [SD]: 

7.8), a mean MMSE of 22.3 (SD: 4.3) (9.2% with scores of 11–15, 19.7% with scores of 16–

20 and 71.1% with scores >20), and 48.4% were female. Sixty-nine patients (18.6%) had 

DAD scores < 50, 50 (13.5%) had self-rated GDS scores suggestive of clinical depression, 

and 59 (15.9%) had an NPI score of 0 and only 93 (25.1%) had NPI scores > 14.

Table 2 displays the correlations between QOL ratings using the different measures. The 

correlations were only weak to moderate (0.24–0.49).

Table 3 summarizes analyses exploring the relationship between dementia symptom severity 

scores and the patient QOL ratings. With increasing GDS scores, there were significantly 

lower mean QOL ratings for all four QOL measures. With more behavioral abnormalities, as 

measured by the NPI, there were lower mean QOL ratings for all four QOL measures, but 

this was statistically significant only for the QOL-AD. There were no significant 

relationships between mean QOL ratings and severity scores for cognition (ADAS-Cog or 

MMSE [results not shown]) or functional disability (DAD).

Table 4 displays the results from fully-adjusted linear regression analyses exploring the 

predictors of patient ratings of their own QOL. Of the core dementia symptoms, the GDS 

score was the only consistent significant independent predictor of patients’ QOL ratings for 

the four QOL measures and the GDS explained by far the largest variance in the QOL scores 

of any of the predictor variables. The ADAS-Cog, MMSE (results not shown) and DAD 
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scores were not significant independent predictors of QOL ratings for any of the measures. 

The NPI score was only a significant independent predictor of the QOL-AD, but it 

accounted for a very small amount of the variance of the QOL-AD ratings.

The Figure shows the regression coefficients for the five GDS sub-scale scores in predicting 

patient-rated QOL for the four QOL measures, adjusting for all patient demographic and 

comorbidity variables. Patient scores on the GDS cognition, depression and apathy items 

had an important impact on patient-rated QOL.

Discussion

We conducted a comprehensive study of the predictors of patient-rated QOL in AD using a 

wide range of predictor variables and a diversity of QOL measures that had only weak to 

moderate correlations with each other. Although our results are largely confirmatory, they 

add substantially to the literature. We show that in a large outpatient sample representative of 

AD clinical trial populations, the patient factors that most strongly predict patient-rated QOL 

are consistent across four distinct measures of QOL (i.e., a disease-specific measure, two 

utility indexes with differing classification and scoring systems and a directly elicited global 

QOL measure). Patient-rated depressive symptoms were an important independent predictor 

of patient-rated QOL for all four measures studied, while cognitive and functional status 

were not.

Our findings confirm previous reports that depressive symptoms are an important predictor 

of patient-rated QOL as measured by the QOL-AD,[6–8, 35] a single-item global QOL 

measure,[10] and the Health Utilities Index, version 2 (HUI2).[11] Our finding that 

depressive symptoms were an independent predictor of global QOL ratings measured on a 

visual analogue scale with no domains indicates that the relationship between depressive 

symptoms and patient-rated QOL cannot be explained entirely by inclusion bias (i.e. the 

inclusion of a mood domain in the other QOL measures). Despite the presence of a 

functional status domain in the EQ-5D, QWB and QOL-AD and a cognitive/memory 

domain in the QWB and QOL-AD, patient function and cognition were not independent 

predictors of QOL ratings for any of these measures. However, both the QOL and depression 

scores reflected patients’ perceptions, while the evaluation of the other core symptoms were 

either performance-based (cognition) or caregiver-derived (function and behavioral 

symptoms), which may have influenced our results. Of note, depressive symptoms remained 

a significant independent predictor of patient-rated QOL for all measures when caregiver 

ratings of patient depressive symptoms were substituted for patient self-ratings in the 

regression models (results not shown), substantiating their importance irrespective of the 

source of this information.

Our results also confirm previous findings that cognitive function measured by the MMSE is 

not an independent predictor of patient-rated QOL as measured by the QOL-AD, [6, 8, 35] a 

single-item global QOL measure,[10] the EQ-5D and the HUI2. [11] Hurt et al. recently 

reported that in a population with mild to moderate dementia, the ADAS-Cog, a more 

sensitive measure of cognitive impairment in AD than the MMSE and the primary outcome 

measure in most AD clinical trials, was not associated with patient QOL ratings using the 
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disease-specific DEMQOL measure.[9] Our study adds to this finding by showing that 

cognitive function measured by the ADAS-Cog was not an independent predictor of patient-

rated QOL for any of the 4 measures we used.

Although performance-based cognitive measures such as the ADAS-Cog and MMSE are 

useful outcomes in dementia clinical trials, the finding that scores on these measures do not 

predict patient-rated QOL raises concerns that these measures may not be assessing what is 

most valued by patients with AD. Therefore, the importance of performance-based cognitive 

measures in clinical trials should not be over-emphasized. Our finding that depressive 

symptoms strongly predict patient-rated QOL across a range of QOL measures supports the 

inclusion of a measure of depressive symptoms in AD clinical trials.

We did not find patient function measured by the DAD (caregiver elicited) to be an 

important independent predictor of patient-rated QOL. The literature is inconsistent 

regarding the relationship between measures of patient function and patient-rated QOL. [6, 

8, 11, 35, 36] These inconsistencies may be at least partially related to differences in the 

source of information about the patient’s functional status and the measure used.

We found that patient behavioral symptoms, as measured by the total NPI score, were only a 

significant independent predictor of the disease-specific QOL-AD, but even for this measure 

the NPI accounted for a very small amount of the variance of the QOL ratings. A previous 

study did not find the NPI total score to be an independent predictor of patient-rated QOL-

AD scores.[7] In addition, a recent review of the predictors of QOL in dementia noted that 

behavioral disturbance, as measured by various instruments, has not been found to be 

associated with patient self-ratings of their QOL.[37] However, the total NPI scores in both 

the current and previous studies have generally been low, reducing the chance of identifying 

a relationship.

In our multivariable analyses of the predictors of patient-rated QOL (Table 3), the model R2 

values ranged from 0.17 to 0.42. Therefore, a large portion of the variance remains 

unexplained by the symptoms of dementia, as measured by the instruments used in our 

study, and by demographic and comorbidity factors. This supports the need to include direct 

measures of QOL in dementia clinical trials since QOL will capture dimensions beyond the 

typical dementia symptom outcomes.

In our exploratory analysis of the GDS sub-scales (Figure), we found that the GDS cognition 

items had a significant impact on patient-rated QOL for all four measures, which contrasted 

with our finding from the main analysis (Table 4) that performance-based cognitive 

measures did not predict patient-rated QOL. This may be because the patient-rated GDS 

cognition items reflected the patients’ perception of their cognitive ability, while the 

performance-based measures did not. Karlawish et al. similarly noted that patients’ 

awareness of cognitive problems on GDS memory items was associated with QOL ratings 

on the EQ-5D and HUI2, but a measure of insight into cognitive deficits was not.[11] Vogel 

et al. did not find a significant difference in QOL-AD or EQ-5D ratings between patients 

with full versus impaired cognitive insight.[38] The impact of insight on patient-rated QOL 

requires further study.
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Major strengths of this study are that it is the largest of its kind, it included a comprehensive 

spectrum of QOL measures and predictor variables, and it used fully-adjusted regression 

analyses. This study also has some limitations. We excluded 14 patients from the analyses 

because of missing data. Although the excluded participants differed from those in the 

analytic sample, they made up only 3.4% of the total sample, so their exclusion is unlikely to 

have significantly affected the results. The results may not be generalizable to patients with 

severe dementia, but should be generalizable to typical AD clinical trial populations with 

mild-to-moderate dementia. Over half (53.6%) of the study sample had at least some college 

or university education. Therefore, the results may not be valid for patients with limited 

formal education.

In conclusion, in a large national sample of patients with mild to moderate AD, we showed 

that predictors of patient-rated QOL are consistent across diverse QOL measures that differ 

in methodological approach and content. We confirmed that patient-rated depressive 

symptoms are the most important predictor of patient-rated QOL and showed that the 

severity of performance-based cognitive impairment, even as measured by the ADAS-Cog, 

is not an independent predictor of patient-rated QOL. Our findings confirm the importance 

of identifying and treating depression in patients with AD in order to enhance their QOL and 

support the need to include outcomes in AD clinical trials that are of importance to patients, 

such as depressive symptoms and QOL.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure. Estimated regression coefficients and their 95% confidence intervals for the GDS sub-
scale variables related to the depressed mood, apathy, anxiety, cognitive impairment, and other 
items of the GDS
GDS = Geriatric Depression Scale; EQ-5D = European Quality of Life-5 Dimensions; QWB 

= Quality of Well-Being Index; VAS = Global Quality of Life Visual Analog Scale; QOL-

AD = Quality of Life-Alzheimer’s Disease.

For each quality of life outcome variable, the regression coefficients were calculated from 

four fully adjusted regression models. Each regression analysis was adjusted for patient age, 

sex, marital status, first language, Charlson score, Alzheimer’s Disease Assessment Scale-

Cognitive Subscale, Disability Assessment for Dementia, Neuropsychiatric Inventory and 

study center, as well as for the other GDS sub-scale variables. The QOL-AD scores were 

normalized to a 0–1 scale. The degrees of freedom for calculating the 95% confidence 

intervals ranged from 288 to 291.
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Table 1

Patient Characteristics

Characteristic
Analytic Sample (n = 370)

N Mean (SD)/% Median (IQR)

Age 370 80.7 (7.8) 8.1 (75.7 – 86.5)

Female 179/370 48.4%

First Language English 303/370 81.9%

Education 367

 < 9 Grades 34 9.3%

 9–13 Grades 134 36.5%

 College or University 199 54.2%

Married 295/370 79.7%

Live Alone 39/369 10.6%

* Private Home 338/370 91.4%

Comorbidity 370

 Charlson = 1 210 56.8%

 Charlson = 2 81 21.9%

 Charlson ≥ 3 79 21.3%

Years since AD diagnosis 358 2.2 (1.4) 2.0 (1.0 – 3.0)

MMSE (Cognition) 370 22.3 (4.3) 23.0 (20.0 – 25.0)

ADAS (Cognition) 370 26.2 (8.4) 24.7 (20.4 – 31.2)

DAD (Function) 369 70.0 (22.0) 71.4 (52.8 – 89.5)

NPI (Behavior) 368 10.6 (12.0) 7.0 (2.0 – 15.0)

GDS (Depression) 361 5.6 (4.5) 5.0 (2.0 – 8.0)

SD = Standard Deviation; IQR = Interquartile Range; AD = Alzheimer’s disease; MMSE = Mini-Mental State Examination; ADAS = Alzheimer’s 
Disease Assessment Scale-Cognitive Subscale; DAD = Disability Assessment for Dementia; NPI = Neuropsychiatric Inventory; GDS = Geriatric 
Depression Scale (patient rated).

*
Private home represents a house, condominium or apartment that the patient owns or rents. Most patients not living in a private home lived in a 

retirement home or a relative’s home.
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Table 2

Correlations* (95% Confidence Intervals) Between Quality of Life Measures

EQ-5D QWB VAS

EQ-5D

QWB 0.49(0.41–0.56)

VAS 0.31(0.21–0.40) 0.24 (0.14–0.33)

QOL-AD 0.48(0.40–0.56) 0.36 (0.26–0.44) 0.47 (0.38–0.54)

*
The correlation values are Pearson’s correlation coefficients.

EQ-5D = European Quality of Life-5 Dimensions; QWB = Quality of Well-Being Index; VAS = global quality of life Visual Analog Scale; QOL-
AD = Quality of Life-Alzheimer’s Disease.
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Appendix

Depressed Mood

 Satisfied with life

 Hopeful about the future

 In good spirits most of time

 Happy most of the time

 Often feel helpless

 Wonderful to be alive

 Often downhearted and blue

 Feel pretty worthless

 Situation is hopeless

 Most people are better off

 Frequently feel like crying

 Enjoy getting up in the morning

Apathy

 Dropped many activities, interests

 Prefer to stay home

 Hard to get started on a new project

 Feel full of energy

 Prefer to avoid social gatherings

Cognitive Impairment

 Problems with memory

 Have trouble concentrating

 Mind as clear as it used to be

Anxiety

 Bothered by thoughts

 Afraid something bad is going to happen

 Worry about the future

 Worry about the past

Other

 Life is empty

 Often get bored

 Find life exciting

 Upset over little things

 Easy to make decisions

 Restless and fidgety
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