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Abstract
The dependence scale has been designed to be sensitive to the overall care needs of the patient and is considered distinct from
standard measures of functional ability in this regard. Little is known regarding the relationship between patient dependence and
caregiver burden. We recruited 100 patients with Alzheimer’s disease or mild cognitive impairment and their caregivers through a
memory clinic. Patient function, dependence, hours of care, cognition, neuropsychiatric symptoms, and caregiver burden were
assessed. Dependence was significantly correlated with caregiver burden. Functional decline and dependence were most
predictive of caregiver burden in patients with mild impairment while behavioral symptoms were most predictive in patients
with moderate to severe disease. The dependence scale demonstrated good utility as a predictor of caregiver burden.
Interventions to reduce caregiver burden should address patient dependence, functional decline, and behavioral symptoms
while successful management of the latter becomes more critical with disease progression.
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Introduction

The global prevalence of dementia is rising and Alzheimer’s

disease (AD), which accounts for 50% to 60% of all cases of

dementia, represents an increasing challenge for older adults,

families, and health care systems worldwide.1 One of the recur-

ring themes in caregiver research is the diversity of response to

care-giving demands, and while some caregivers are over-

whelmed by care responsibilities relatively early in their career,

others report stability or even decreases in key care-giving out-

comes over time.2 This variability in caregiver outcomes has

often been explained in terms of the caregiver burden model

whereby burden is a subjective measure of the physical, eco-

nomic, and psychosocial strain of care-giving and is considered

the product of a dynamic interaction between caregiver

resources, vulnerabilities, and care demands.3 Informal care-

givers report higher levels of depression and anxiety,4 use

psychotropic medication more frequently,5 engage in fewer

protective health behaviors, and are at increased risk of medical

illness6 and mortality.7 High caregiver burden is also a predic-

tor of early institutionalization of the patient.8 Reviews of

caregiver interventions have reported small but significant

effects upon caregiver burden and have underlined the need for

increased understanding of the dynamics of care-giving toward

the development of more targeted and effective interventions.9

Patient variables that have been associated with increased

caregiver burden include cognitive impairment, functional

decline, and neuropsychiatric symptoms. Behavioral symptoms

have been most consistently associated with increased care-

giver burden,10,11 while, surprisingly, patient cognitive status

has not been consistently found to be a predictor.12 Equally

functional deficits have not been found to strongly predict care-

giver burden with negative findings in a number of studies.10,13

One reason for this may be that current measures of functional

status do not adequately capture the overall time spent by carers
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supervising and overseeing patient activities of daily living,

which they can otherwise complete correctly.

The dependence scale is a scale that has been designed to be

sensitive to the overall care needs of the patient and asks ques-

tions regarding tasks for which the caregiver must both provide

direct assistance and supervision.14 It has been shown to tap

into dependency needs both early and late in the disease

process and to measure distinct but related components of

disability in AD compared to measures such as the Blessed

Dementia Rating Scale (BDRS).15 It has also been used in

economic analyses of Alzheimer’s Disease and has been shown

to track indirect costs of care more closely than functional

capacity as assessed by the BDRS.16 Little is known regarding

the relationship between dependence and caregiver burden.

One study reported a significant association which remained

independent of number of functional impairments suggesting

that dependence may more accurately predict caregiver burden

than functional assessment alone.17 This finding has not been

replicated or examined in the context of a more comprehensive

assessment of functional status along with other patient vari-

ables. The objectives of this study therefore are to determine

how patient dependence impacts, if at all, upon caregiver bur-

den, to describe the relationship between dependence and other

patient variables such as function, cognitive status, and neurop-

sychiatric symptoms, and to determine the value of patient

dependence as a predictor of caregiver burden in this context.

Methods

Sample

Participants were recruited in the course of the Enhancing Care

in Alzheimer’s Disease (ECAD) study, which was conducted in

2009, and identified participants from referrals to the memory

clinic of a university teaching hospital in Dublin. Inclusion cri-

teria required patients to have received a diagnosis of probable

or possible AD or mild cognitive impairment (MCI) and to be

aged >50 years. Only community dwelling patients were

included. Patients were excluded if they had comorbid illness,

which was a significant independent cause of disability (eg,

Parkinson’s disease or dense hemiplegia), if they lived distant

from the hospital or if they did not have a caregiver who was

willing and able to complete the required assessments. Local

ethics approval was obtained for the study.

Measures

Assessments were completed by a trained nurse and doctor in

the patient’s home or hospital according to the circumstances.

Sociodemographic and medical details were collected as part

of a structured questionnaire. A diagnosis of dementia was

made according to the Diagnostic and Statistical Manual of

Mental Disorders (Fourth Edition; DSM-R IV).18 Probable

or possible AD was diagnosed according to the NINCDS-

ADRDA criteria.19 Mild cognitive impairment was diagnosed

according to international consensus criteria.20 Diagnoses

were made by team consensus (neuropsychologist and

consultant geriatrician or psychiatrist) in the memory clinic

following neuropsychological assessment together with

relevant hematological and neuroimaging investigations.

Diagnoses were reviewed and Mini Mental State Examination

(MMSE)21 conducted at the time of recruitment to the study.

Caregiver Burden

Caregiver burden was measured with the Zarit Burden inven-

tory, which is a 22-item self-report instrument where caregivers

rate the frequency with which they experience certain stressful

aspects of caregiving on a scale from 0 (never) to 4 (nearly

always). Responses to the individual items are summed with

higher scores indicating a higher degree of burden to give a

possible maximum score of 88.22

Neuropsychiatric Symptoms

Neuropsychiatric symptoms were assessed with the Neuropsy-

chiatric Inventory (NPI).23 This is a structured interview

completed with the caregiver during which the caregiver is

questioned regarding the occurrence of neuropsychiatric symp-

toms including delusions, hallucinations, agitation, depression,

anxiety, euphoria/elation, apathy, disinhibition, irritability/

lability, aberrant motor behavior, night time behavior, and

appetite change. The frequency and severity of each symptom

is recorded and may be multiplied to give a possible maximum

score of 12 per symptom or 144 for all symptoms combined.

Patient Function

Patient function was assessed with the Disability Assessment

for Dementia (DAD) scale.24 The DAD is a well-validated,

multi-item instrument that assesses 10 activities of daily living

and includes 6 instrumental activities of daily living (IADLs;

telephoning, performing housework/leisure activities, prepar-

ing meals, taking medications, going on an outing, and manag-

ing finance/correspondence) and 4 basic activities of daily

living (BADLs; dressing, eating, hygiene, and continence).

The DAD is based on an interview with the caregiver whereby

the caregiver is asked to rate the patient’s actual performance

on observed activities of daily living over the preceding

2 weeks. Higher scores reflect greater ability to give a potential

maximum score of 40 points (23 for IADLs and 17 for

BADLs).

Patient Dependence

The Dependence scale14 is a 13-item measure which is admi-

nistered to a knowledgeable caregiver and asks questions

regarding varying levels of dependence from mild (eg, ‘‘does

the patient need frequent help finding misplaced objects?’’)

to moderate (eg, ‘‘does the patient need to be watched when

awake?’’) and severe (eg, ‘‘does the patient have to be fed?’’).

A dependence score may be derived by summing the 13 items

to give a possible maximum score of 15 with greater scores

indicating more dependence. In addition, a 6-level ranking of
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dependence may be determined from level 0 to 5 with level 5

indicating the greatest level of dependence.

Caregiver Time

Total number of hours spent by the primary caregiver supervis-

ing the patient and assisting with activities of daily living over

the previous month was assessed with the Resource Utilisation

in Dementia instrument (RUD-Lite).25

Analysis

Statistical analysis was performed with SPSS 16 for Mac.

Student’s t test was used for continuous data and Pearson’s chi-

square test for dichomotous data as appropriate. The Spearman

correlation coefficient was used to investigate the individual rela-

tionships between patient variables and caregiver burden. A nom-

inal significance level of a ¼ .05 was used. Stepwise backward

multivariate regression analyses were conducted to determine

which patient variables best predicted caregiver burden.

Results

A total of 100 patients and their caregivers were recruited.

The patient sample was 61% female and 68% of patients had

spousal caregivers. The mean patient age was 74.5 (SD 8.1)

with a mean MMSE of 20.5 (SD 6.4). Eighty-three participants

had a diagnosis of AD while the remainder had a diagnosis of

mild cognitive impairment (15 amnestic subtypes, 2 nonamnes-

tic). Summary data regarding patient clinical characteristics are

outlined in Table 1. The mean caregiver burden score (Zarit

burden inventory) was 31.5 (SD 16.8). Caregiver burden was

not significantly associated with patient age (P ¼ .78), gender

(P¼ .8), or relationship to the caregiver (P¼ .11). Patient cog-

nitive status (MMSE) correlated significantly with caregiver

burden (rho ¼ �0/.38, P < .001) as did patient function (DAD,

rho ¼ �.58, P < .001), dependence (sum dependence score,

rho ¼ .52, P < .001), hours of care (total caregiver hours,

rho ¼ 0.33, P < .001), and neuropsychiatric symptoms (NPI,

rho¼ .52 P < .001). Patient dependence displayed a strong neg-

ative correlation with patient function (rho¼ �.88 P < .001) and

was more closely associated with reported deficits in IADLs (rho

¼�.85 P < .001) than BADLs (rho¼�.78 P < .001). Dependence

(rho ¼ .69 P < .001) and total DAD correlated significantly with

total caregiver hours (rho ¼ �.68 P < .001). Cognition demon-

strated a larger correlation with functional status (rho ¼ .5, P

< .001) and dependence (rho¼�.4, P < .001) than with neurop-

sychiatric symptoms (total NPI, rho ¼ �.25, P ¼ .02) although

neuropsychiatric symptoms also displayed a moderately strong

correlation with functional impairment (total DAD, rho¼�.65,

P < .001) and dependence (rho¼ .66, P < .001).

To determine which patient variables best predicted care-

giver burden: cognition (MMSE), neuropsychiatric symptoms

(NPI), functional status (DAD), and total caregiver hours were

entered into a backward stepwise regression model with the

Zarit burden inventory score as the dependent variable. Total

DAD score and total NPI score were retained in the optimal

model which explained 38.5% of the variance in observed bur-

den (Table 2). The sample was then split into patients with

milder impairment (MMSE >20, n ¼ 58) and moderate-to-

severe disease (MMSE �20, n ¼ 42) to determine whether the

relationships changed according to disease severity. The same

backward stepwise regression analyses were conducted in both

groups. Functional impairment (DAD) was found to be the only

significant predictor retained in patients with mild impairment

while neuropsychiatric symptoms (NPI) was the only signifi-

cant predictor in patients with moderate-to-severe disease

(Table 2). To determine the predictive ability of the depen-

dence scale as an alternative to the DAD, the predictor vari-

ables of cognition, total dependence score, neuropsychiatric

symptoms, and hours of care were entered into a backward

stepwise regression model which excluded the DAD (given

collinearity between the DAD and dependence). The variables

of neuropsychiatric symptoms and dependence were retained in

the optimal model which explained 35.6% of the variance in

observed burden. In patients with mild impairment, depen-

dence and cognition were retained as the optimal predictors,

with the larger weight of prediction for dependence, while in

patients with moderate-to-severe impairment, neuropsychiatric

symptoms remained the most important predictor (Table 3).

Discussion

In this sample, we found that patient dependence displayed

good concurrent validity when compared with another

Table 1. Summary Data Regarding Patient Clinical Characteristics
(n ¼ 100)

Mean SD (Range)

Cognitive function (MMSE) 20.5 6.4 (1-29)
Neuropsychiatric symptoms (NPI) 24.6 26.5 (0-132)
Activities of daily living (total DAD) 27.2 11.6 (0-40)
IADL subscore 13.1 7.5 (0-23)
BADL subscore 14.0 4.9 (0-17)
Dependence (sum score) 6.4 3.0 (0-14)
Dependence (level) 2.8 1.0 (0-5)
Hours of care (total/month) 121.1 148 (0-525)

Abbreviations: DAD, Disability Assessment for Dementia; MMSE, Mini Mental
State Examination; IADL, activities of daily living; BADL, basic activities of daily
living; NPI, neuropsychiatric Inventory.

Table 2. Final Stage Backward Stepwise Multiple Regression Models
of Caregiver Burden (Including Function) in the Total Sample and
Patients with Mild and Moderate-to-Severe Cognitive Impairment
Respectively

Variables Retained Beta P R2

Model 1: DAD (total score) �.393 .0001
(Total sample) NPI (total score) .295 .006 .385
Model 2: (MMSE >20) DAD (total score) �.569 .0001 .324
Model 3: (MMSE �20) NPI (total score) .575 .0001 .330

Abbreviations: DAD, Disability Assessment for Dementia; MMSE, Mini Mental
State Examination; NPI, neuropsychiatric Inventory.
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well-established measure of functional decline and that this

relationship was greater for deficits in IADLs than other activ-

ities. In addition, patient dependence correlated closely with

total hours of care by the primary caregiver. This is consistent

with the proposition that the dependence scale taps into the

instrumental assistance and supervision needs of the patient

in early AD.

The 3 domains of patient cognitive status, function, and

behavioral symptoms all correlated significantly with caregiver

burden in this sample of patients with mostly mild-to-moderate

impairment. In multivariate analysis, patient dependence and

neuropsychiatric symptoms combined to explain 35.6% of the

observed variance in caregiver burden. Neuropsychiatric symp-

toms and functional decline were retained in a marginally

superior model which explained 38.5% of the variance in

observed burden. Functional decline and patient dependence

were most predictive of caregiver burden in patients with mild

impairment, while neuropsychiatric symptoms were most

predictive in patients with moderate-to-severe impairment.

Neuropsychiatric symptoms have been one of the most consis-

tently reported patient predictors of caregiver burden with

variable findings or no association reported for measures of

cognition and function.10,11 In this sample, we found that mar-

kers of declining function and increasing dependence were

more burdensome in the early stages of the disease while

behavioral symptoms became more important as the disease

progressed. Neuropsychiatric symptoms displayed a significant

linear relationship with advancing cognitive decline which is

consistent with previous findings in both AD and MCI.26, 27

It is therefore not surprising that in the initial stages of the dis-

ease, time spent assisting and supervising the patient with

instrumental activities of daily living may be more burdensome

while neuropsychiatric symptoms impose increasing demands

with disease progression. Of course, neuropsychiatric symp-

toms are significantly correlated with both functional decline

and increasing patient dependence and it is likely that com-

monly occurring behavioral symptoms such as depression and

anxiety undermine functional ability and increase dependence

needs thereby presenting a therapeutic opportunity in a proportion

of patients.

The observed correlation between patient cognitive status

and function was greater than that observed between cognitive

status and neuropsychiatric symptoms. This is consistent with

findings that have linked neuropsychiatric symptoms such as

apathy and delusions with degeneration of specific frontostria-

tal and frontoparietal neural networks.28 The MMSE provides

limited assessment of executive function and executive deficits

have previously been independently associated with neuropsy-

chiatric symptoms.29

This study has a number of strengths and limitations.

Strengths include the use of a structured assessment procedure

with well-described and validated instruments. In addition,

patients underwent standardized diagnostic assessments as part

of a memory clinic assessment. Limitations include the fact

that findings from this population of patients with mostly

mild-to-moderate AD may not be readily extrapolated to

patients with more severe impairment. In addition, the cross-

sectional nature of the study precludes conclusions regarding

causality. We do, however, describe the nature of the relation-

ship between dependence and caregiver burden according to

severity of cognitive impairment which has not previously been

reported. We also examine the value of patient dependence as

an independent predictor of caregiver burden in the context of

other relevant patient predictors. The dependence scale, which

is a brief and easily administered scale, demonstrated similar if

marginally less predictive utility to a more extensive measure

of patient function. It is noteworthy that the patient variables

included in this analysis accounted for less than half of the

observed variance in caregiver burden indicating the impor-

tance of additional caregiver and context-related variables

which should be addressed as part of a multimodal approach

to reduce caregiver burden.

Conclusion

In conclusion, we found that the dependence scale demon-

strated good utility as predictor of caregiver burden and corre-

lated well with measures of patient function and hours of care.

In this sample, we found that markers of functional decline and

increasing dependence were most burdensome in the early

stages of the disease while behavioral symptoms were more

burdensome in patients with moderate-to-severe disease. Inter-

ventions that seek to reduce caregiver burden should address

patient dependence, functional decline, and neuropsychiatric

symptoms while successful management of the latter will

become more critical with disease progression. The depen-

dence scale is a brief and easily administered scale which may

be usefully considered in this context.
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Abbreviations: DAD, Disability Assessment for Dementia; MMSE, Mini Mental
State Examination; NPI, neuropsychiatric Inventory.
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