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Abstract 

Background:  Our objective was to describe the frequency of behavioural and psychological symptoms of dementia (BPSD) in community-dwelling elderly adults with cognitive impairment and to determine whether these symptoms and behaviours assemble into distinct, clinically relevant categories. 

Methods: BPSD were measured using the Dysfunctional Behaviour Rating Instrument (DBRI). Principal components analysis was used to detect effects in caregiver responses in the DBRI. 

Results:  The DBRI was scored on 921 patients.  The frequency of individual BPSD ranged from 20% (spouse not spouse) to 83% (repeating questions). The frequency of BPSD increased with decline in cognitive function. Behaviours sorted into five broad domains: Anger, Delusions/Paranoia, Withdrawn/Wandering, Agitation and Repetitive Behaviours.

CONCLUSIONS: BPSD are common in community-dwelling elderly persons with memory loss and may be aggregated into distinct, clinically relevant categories.
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Introduction 

Behavioural and Psychological Symptoms of Dementia (BPSD) are a common and integral part of the clinical syndrome of dementia (O'Donnell, Molloy, & Rabheru, 2001). They are a significant contributor  to caregiver stress, premature institutionalization and health care costs (Molloy, Lever, Bédard, Guyatt, & Butt, 1996). However, in contrast to other neurocognitive domains, such as decline in cognition, the natural history of BPSD has been inadequately explored. In particular, the frequency of BPSD in community-dwelling persons with severe cognitive loss has been poorly described. Studies that have reported the frequency of BPSD in patients with dementia have been hindered by small sample sizes (Burns, Jacoby, & Levy, 1990b; Burns, Jacoby, & Levy, 1990c; Burns, Jacoby, & Levy, 1990a; Forstl, Besthorn, Geiger-Kabisch, Sattel, & Schreiter-Gasser, 1993; Gormley & Rizwan, 1998; Holroyd & Laurie, 1994) or have largely focused on the prevalence and pattern of BPSD in the nursing home setting (Cohen-Mansfield, 1986; Low, Brodaty, & Draper, 2002).

Numerous instruments have been developed to measure the frequency and severity of these behavioural and psychological symptoms (Cummings et al., 1994; Reisberg, Borenstein, Salob, & Ferris, 1987; Devanand et al., 1992; Overall & Gorham, 1962; Niederehe, 1988).  These instruments were designed to assist clinicians and researchers in the assessment and management of patients with dementia. Many of these instruments are cumbersome and time consuming, largely a consequence of the wide variety of dysfunctional behaviours measured. If these behaviours could be identified as occurring in distinct categories, it would allow the development of shorter, more clinically useful, screening instruments.  Such an approach might afford insights into the mechanism of BPSD development and clinical progression. Our "a priori" hypothesis was that BPSD would congregate into four distinct domains: Dysfunctional Responses, Dysfunctional Activities, Dysfunctional Perceptions, and Dysfunctional Repetitions (O'Donnell et al., 2001). 

The purpose of this study was to determine the frequency of BPSD among community-dwelling older adults with cognitive impairment and dementia in the ambulatory-care setting and to determine whether such symptoms aggregate into distinct and clinically meaningful categories. 

Methods
All participants were community-dwelling older adults referred from primary care settings (minority referred from specialists in Internal medicine) for assessment of 'memory loss'. Each participant was reviewed in a hospital-based Memory Clinic at the Henderson Hospital, Hamilton, Ontario, Canada between 1989 and 2000. All participants were reviewed by at least one member of the 'Clinical-Geriatric-Team' (consisting of a nurse case manager, an occupational therapist and a physiotherapist) and subsequently by a consultant Geriatrician. Baseline data were obtained at the first visit to the Memory Clinic. A standardized geriatric assessment instrument (Lever et al., 2000) was completed, from which information on age, gender, age at onset, duration of the condition, education level, cognitive function, depression symptoms, independence in activities of daily living (ADL), and behaviour scores was gathered.  Caregiver data were also collected and included age, gender, and relationship to patient. All participants were informed that completion of questionnaires was on a voluntary basis. 

At each initial assessment five instruments were completed. The frequency and magnitude of BPSD was measured by the Dysfunctional Behaviour Rating Instrument (DBRI) (Molloy, McIlroy, Guyatt, & Lever, 1991; Molloy, Bédard, Guyatt, & et al., 1996; Bédard, Molloy, Guyatt, & et al., 1998), a comprehensive instrument with a total of twenty-eight questions on twenty-one behaviours (Table 3). The DBRI has been validated in this population (intra-class correlation coefficient [reliability] of 0.75).  The DBRI was completed by caregivers who scored the frequency of the behaviours itemized (from ‘never’ to ‘greater than five times per day’) and scored how much of a “problem” they posed for the caregiver and/or patient (from 'no problem' to 'great deal of a problem').  

In addition to the DBRI, caregivers also filled-out the Zarit Burden scale, a 22 item instrument designed to measure caregiver burden (Bédard, Molloy, Squire, & et al., 2001) and the Lawton-Brody scale which contains 14 items measuring basic and instrumental activities of daily living (ADL/IADL) (Lawton & Brody, 1969). The Standardized Mini-Mental Status Examination (SMMSE) (Molloy, Alemayehu, & Roberts, 1991; Molloy & Standish, 1997; Vertesi et al., 2001), and the Geriatric Depression Scale (GDS) (Brink, Yesavage, Lum, Adey, & Rose, 1982) were administered by clinical staff to patients.  Only those patients with data provided by the caregiver were included in this analysis. In situations where more than one caregiver was available, only data from the primary caregiver – the person reporting the most hours spent in caring for the patient in a typical week – was included (Bédard, Raney, Molloy, & et al., 2001).
From 1385 patients who were seen during the data collection period, 921 patients (66.5%) presented with a caregiver who was sufficiently familiar with the subject to score the DBRI. Table 1 describes the characteristics of these patients at presentation, along with those who presented without a caregiver. The mean age of the patients with caregivers was 75 years at presentation and 56% were female. For those without a caregiver, mean age was 72 years and 58% were female. There were no significant differences between those patients presenting with or without a caregiver in baseline demographics, except in age and SMMSE score. 

Table 2 describes the demographic characteristics of the primary caregivers at presentation. The average caregiver was aged 61 years, 65.7% were female, 65% lived with the patients and 57% were spouses. They spent an average of 86 hours each week caring for their relative or friend.

Statistical Analysis

Data were entered first into the Visual FoxPro 6.0 relational database and then exported into SPSS version 13.0 for statistical analysis. The association between BPSD and gender and between BPSD and SMMSE categories was analyzed using Student’s t-test with Bonferroni correction for multiple hypotheses. 

Principal components analysis (PCA) was used to reveal patterns of interrelationships among the 22 response variables contained in the DBRI. PCA produces artificial variables that can be difficult to interpret; we therefore used Kaiser’s Varimax rotation with normalization to enhance interpretability of the principal components or factors. With Varimax, each component correlates highly with a smaller number of variables, so that the number of components retained can be minimized (also called the Kaiser method (Kaiser, 1960); see also (Johnson & Wichern, 2002)).  We omitted open-ended, optional response questions e.g. other delusions, other hallucinations, from the analysis. 

Although this sort of analysis is usually used as a data reduction technique, it can also be used as a tool where guidance from prior research is slight, and where a set of variables have clinically relevant similarities making them amenable to grouping (Marradi, 1981). It can be useful when theory is poorly developed and an investigator seeks to describe, in a preliminary way, the structure underlying a large set of empirical indicators. In addition to providing a glimpse of possible general variables underlying these data, it may also provide a means to measure behaviours indirectly (Hunter & Manley, 1986).

Results

Frequency of BPSD
The overall frequency of individual BPSD ranged from 20% (spouse not spouse) to 83% (asks same questions). Table 3 shows the frequencies for all behaviours in all participants by gender and within pre-defined SMMSE cut-points.

Relationship between Gender and BPSD
The frequency of each behaviour measured was consistent between genders, with the exceptions that reported frequency of ‘crying’ and ‘hiding things’ were more commonly reported in women patients, and ‘temper outbursts,’ ‘anger’ and ‘embarrassing behaviour in public,’ were more common in male patients. These differences were statistically significant (p<0.05).  Other aggressive behaviours also showed differences between males and females, but the differences were not statistically significant. (Table 3).

Relationship between SMMSE Score and BPSD

Some behaviours were common throughout the range of SMMSE scores i.e. ‘angry,’ ‘temper outbursts,’ ‘withdrawn,’ ‘frustrated,’ ‘up at night’ ‘repeating questions’ and ‘repeating stories.’ In addition, there was a significant difference on almost all behaviours between those with SMMSE scores greater than 26 and those with scores between 11 and 26 inclusive; the exceptions were ‘demanding,’ ‘afraid to be left alone, and ‘up at night.’  Most behaviours were reported more frequently with lower SMMSE scores. Psychotic symptoms such as hallucinations, delusions, paranoia were reported infrequently in participants with preserved cognitive scores but became more common with scores of 26 or less. (Table 3)

Factor Analysis


Factor analysis was used to detect effects in caregiver responses in the DBRI. Separate analyses of frequency, problem, and magnitude scores were conducted; in each case, convergence occurred after 7 iterations, with a natural cut-off point of 5 categories. There was little to choose between the components, in that the difference in eigenvalues produced was slight. The problem component produced 5 factors with a cumulative eigenvalue of 58.5; the frequency component produced the same set of factors with eigenvalues of 57.3. Magnitude, which is a sum of the problem and frequency components, produced an eigenvalue of 58.8. The frequency component was selected as the more conservative alternative; the other 2, therefore, are not shown. 

The rotated component matrix generated during the analysis is displayed in Table 4. There were five components generated containing significant correlations. Using an eigenvalue cut-off of .40, Factor 1 contained items associated with anger, notably items 3 (angry), 5 (demanding), 7 (aggressive), 9 (suspicious), 10 (temper outbursts), 21 (refused to cooperate) and 22 (embarrassing behaviour in public).  Factor 2 grouped delusions and hallucinations: items 11a (spouse not spouse,) 11b (home not home), 11c (people in the house), 11d (people stealing things), 12a (saw things not there) and 12b (heard things not there). In addition, item 8 (hiding things, loaded most strongly on this factor

Factor 3 contained behaviours that may be seen as a change in activity representing patient distress. These are items 4 (withdrawn), 16 (wandered) and 18 (wanted to leave). In addition, items 11b (spouse not spouse) and 22 (embarrassing behaviour) loaded strongly (but not uniquely) on this factor. 

Factor 4 grouped behaviours indicating agitation: items 6 (afraid to be left alone), 13 (agitated), 14 (crying), 15 (frustrated), and 17 (up at night). Finally, factor 5 contained repetitive behaviours: items 1 (asks same questions) and 2 (repeats stories).

One item – 19 (kept changing mind) – did not load >=.40 on any factor, while 11b (home not home) and 22 (embarrassing behaviour) loaded on more than one factor. For the “home not home” item, these are factors 2 and 3, and for the “embarrassing behaviour” item they are factors 1 and 3.  

DISCUSSION

The results of the study support the following conclusions. First, BPSD are common in community dwelling older persons attending an ambulatory Memory Clinic. With the exception of psychotic symptoms, which are infrequent in patients with mild cognitive loss, many of these behaviours are seen throughout a wide range of cognitive scores and frequently occur in those with relatively well-preserved SMMSE scores (SMMSE >26). Second, there is a progressive increase in the frequency of BPSD with increased cognitive loss as shown by SMMSE scores. Third, these behaviours appear to gather into clinically relevant groupings. Grouping behaviours into distinct domains may facilitate efficient assessment and allow clinicians to better target treatment.  Fourth, significant gender differences in BPSD were observed infrequently.  Crying was reported more often in women whereas ‘embarrassing behaviour in public’ and ‘temper outbursts’ was more frequently reported in men.  Otherwise, findings from our study suggest that clinicians may largely ignore gender differences when interpreting behaviour scores and argue against gender-specific instruments.  

The strengths of this study are that it was derived from a very large sample of elderly persons with memory loss, each had a standardized assessment completed and BPSD was measured before establishing the aetiology of the memory loss.  To our knowledge, this is the largest community-based study to describe the frequency of BPSD.  The main weakness of this study is that there may have been a referral bias i.e. primary care physicians may have sought consultation because of behavioural symptoms. Accordingly, this sample may not be representative of elderly patients with memory impairment in the general population. However, the focus of this paper is to quantify the morbidity related to BPSD in elderly persons with subjective complaints of memory loss that present to Ambulatory Out-patient Memory Clinics.

On a more technical note, we selected an eigenvalue cut-off of 0.40, which produced some non-unique loadings. A stricter eigenvalue cut-off of >= 0.50 would have meant that all items loaded on only one factor each. However, it would also eliminate some surprising items from any factor; for example the “spouse not spouse” item from the “delusions” factor (factor 2) and the “agitation” item from the “agitation” factor (factor 4).

Our results support the idea of grouping particular behaviours. However, further research is required to validate this finding and determine whether this observation could result in the development of more compact and efficient screening instruments for BPSD. In addition, relating these groups to caregiver burden might enable clinicians to understand, predict and possibly prevent the onset and/or progression of BPSD, in an attempt to prevent caregiver burnout. Although factor analysis did not produce our a priori behaviour patterns, we believe that the groups reported are clinically relevant. However, these conclusions are limited to the population studied i.e. community-dwelling elderly persons. Further research is required in other settings, such as institutionalized persons, younger patients with cognitive loss and dementia and more ethnically diverse populations.  

In summary, our data suggest that BPSD are common in community-dwelling elderly persons attending an ambulatory Memory Clinic and that these behaviours appear to assemble into five distinct domains, which may facilitate future research in developing compact and efficient screening instruments for BPSD. 
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	TABLE 1. Patient Demographics at Presentation, Comparing Those Presenting With a Caregiver (N= 921) and Without a Caregiver (N=464)

	
	Mean
(95% CI)



	Age (years)*
	Caregiver
	74.5
(74.0 – 75.0)

	
	No Caregiver
	71.7
(70.6 – 72.7)

	Gender (% female)
	Caregiver
	55.5
(52.3 – 58.7)

	
	No Caregiver
	57.5
(53.0 – 62.1)

	SMMSE Score*
	Caregiver
	20.3
(19.9 – 20.8)

	
	No Caregiver
	21.9
(21.2 – 22.6)

	Duration of disease (years)
	Caregiver
	3.6
(3.3 – 3.8)

	
	No Caregiver
	3.2 
(3.0 – 3.5)

	Years of education (%)
	Caregiver
	10.1
(9.8 – 10.4)

	
	No Caregiver
	10.3
(9.8 – 10.7)

	* P < .05 Student’s T-test


	TABLE 2. Demographics of Caregivers at Presentation (N=921)

	
	Mean
(95% CI)

	Age (years)
	61.0
(60.0-61.9)

	Gender (% female)
	65.7
(62.6-68.9)

	Patient lives with Caregiver
	64.9
(61.8 -67.9)

	Caregiver Relationship (% Spouse) 
	56.5
(53.3 - 59.7)

	Weekly Hours Providing Care
	86.0
(80.8 – 91.9)


                TABLE 3. Frequency of BPSD and Relationship to Gender and SMMSE Score within Factors 

	
	All 

n=921
	Male

n=410
	Female

n=511
	SMMSE <11

n=109
	SMMSE 11-26

n=609
	SMMSE >26

n=203

	
	100%
	45%
	55%
	12%
	66%
	22%

	1. Anger
	
	
	
	
	
	

	Angry
	68
	72
	65*
	72
	70
	61‡

	Demanding
	41
	43
	40
	40
	43
	35

	Aggressive
	35
	37
	34
	46
	36
	26‡

	Suspicious
	45
	43
	46
	57
	48
	28‡

	Temper outbursts
	50
	55
	46*
	61
	51
	40‡

	Kept changing mind
	45
	44
	47
	47
	48
	37‡

	Refused to cooperate
	39
	40
	38
	54†
	41
	25‡

	Embarrassing behaviour in public
	31
	35
	27*
	47†
	32
	18‡

	2. Psychotic Behaviours (Delusions/Paranoia)

	Hiding things
	36
	33
	39*
	57†
	39
	17‡

	Spouse not spouse
	20
	19
	21
	32†
	22
	8‡

	Home not home
	25
	26
	25
	38
	28
	10‡

	People in the house
	29
	30
	28
	46
	32
	10‡

	People stealing things
	31
	31
	31
	49†
	33
	14‡

	Saw things not there
	23
	24
	22
	44†
	23
	11‡

	Heard things not there
	29
	30
	28
	45†
	32
	13‡

	3. Withdrawn/Wandering

	Withdrawn
	46
	50
	43
	70†
	44
	39‡

	Wandered
	32
	34
	31
	58†
	33
	17‡

	Wanted to leave
	28
	28
	29
	48†
	29
	17‡

	4. Agitation

	Afraid to be left alone
	38
	37
	39
	59†
	40
	21

	Agitated
	45
	48
	43
	64†
	45
	34‡

	Crying
	43
	33
	51*
	51
	45
	33‡

	Frustrated
	76
	75
	77
	77
	79
	67‡

	Up at night
	57
	55
	59
	61
	59
	50

	5. Repetition

	Asks same questions
	83
	84
	83
	81
	89
	67‡

	Repeats stories 
	72
	71
	73
	65†
	78
	59‡


* P < .05 (male vs female) † P <.05 (SMMSE < 11 v SMMSE 11-26); 

‡ P <.05 (SMMSE 11-26 v SMMSE >26. Student’s t-test with Bonferroni correction
	Table 4.  Rotated Component Matrix

	Component Number
	1
	2
	3
	4
	5 

	Component Name
	Anger
	Delusions 
	Wandering
	Agitation
	Repetition

	1) Asks same questions 
	.1215
	.0541
	.1566
	.1268
	.8290

	2) Repeats stories 
	.1534
	.1141
	-.0136
	.1371
	.8438

	3) Angry
	.7712
	.0881
	-.0846
	.2810
	.1307

	4) Withdrawn
	.2258
	.0157
	.5481
	.2483
	-.0022

	5) Demanding
	.6387
	.0695
	.2491
	.1961
	.1011

	6) Afraid to be left alone
	.1285
	.1834
	.3369
	.4729
	.1822

	7) Aggressive
	.7636
	.1347
	.1332
	.1254
	.0443

	8) Hiding things
	.2989
	.4554
	.1971
	.0795
	.3955

	9) Suspicious
	.5091
	.3922
	.1330
	.1858
	.2907

	10) Temper outbursts
	.8132
	.1177
	-.0073
	.1788
	.0928

	11a) Spouse not spouse
	.0374
	.4603
	.3614
	-.0438
	.1010

	11b) Home not home
	.0300
	.6056
	.4646
	-.0127
	.1268

	11c) "People in the house"
	.0688
	.8517
	.0775
	.1512
	.0687

	11d) "People stealing things"
	.3387
	.6432
	.0562
	.0583
	.2095

	12a) Saw things not there
	.0954
	.8143
	.1389
	.1895
	-.0207

	12b) Heard things not there
	.1570
	.7664
	.1090
	.2261
	-.0144

	13) Agitated
	.3392
	.2532
	.3436
	.4721
	.0964

	14) Crying
	.1138
	.0884
	-.0152
	.7423
	.0794

	15) Frustrated
	.2878
	.1162
	.1252
	.6451
	.2288

	16) Wandered
	.0555
	.3240
	.6192
	.1835
	.0932

	17) Up at night
	.1315
	.1196
	.3494
	.4421
	-.0266

	18) Wanted to leave
	.2393
	.2745
	.5822
	.1163
	.1457

	19) Kept changing mind
	.3725
	.1487
	.2495
	.3268
	.3547

	21) Refused to cooperate
	.6505
	.1705
	.3346
	.0943
	.1175

	22) Embarrassing behaviour in public
	.5751
	.0663
	.4113
	-.0661
	.0819

	
	
	
	
	
	


 
  Extraction Method: Principal Component Analysis.  Rotation Method: Varimax with Kaiser Normalization.
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