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ABSTRACT 

Background: It is believed that timely recognition and diagnosis of dementia is a pre-condition 
for improving care for both older adults with dementia and their informal caregivers. However, 
diagnosing dementia often occurs late in the disease. This means that a significant number of 
patients with early symptoms of dementia and their informal caregivers may lack appropriate 
care. 
Objectives :To compare the effects of case management and usual care among community-
dwelling older adults with early symptoms of dementia and their primary informal caregivers. 
Design : Randomized controlled trial with measurements at baseline and after 6 and 12 months. 
Setting :Primary care in West-Friesland, the Netherlands. 
Participants: 99 pairs of community-dwelling older adults with dementia symptoms (defined as 
abnormal screening for symptoms of dementia) and their primary informal caregivers. 

Intervention:12 months of case management by district nurses for both older adults and 
informal caregivers versus usual care. 

Measurements:Primary outcome: informal caregiver's sense of competence. Secondary 
outcomes: caregiver's quality of life, depressive symptoms, and burden, and patient's quality of 
life. Process measurements: intervention fidelity and caregiver's satisfaction with the quality of 
case management. 

Results:Linear mixed model analyses showed no statistically significant and clinically 
relevant differences over time between the two groups. The process evaluation revealed that 
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intervention fidelity could have been better. Meanwhile, informal caregivers were satisfied 
with the quality of case management. 

Conclusion:This study shows no benefits of case management for older adults with dementia 
symptoms and their primary informal caregivers. One possible explanation is that case 
management, which has been recommended among diagnosed dementia patients, may not be 
beneficial if offered too early. However, on the other hand, it is possible that: (1) case 
management will be effective in this group if more fully implemented and adapted or aimed at 
informal caregivers who experience more severe distress and problems; (2) case management 
is beneficial but that it is not seen in the timeframe studied; (3) case management might have 
undetected small benefits. This has to be established. 

WHAT IS ALREADY KNOWN ABOUT THE TOPIC?  
• Diagnosing dementia often occurs late in the disease.  
• For many informal caregivers caring for a person suffering from dementia has adverse financial, 

physical, social, and psychological consequences. 
• It is believed that timely recognition and diagnosis of dementia is a pre-condition for improving care for 

both older adults with dementia and their caregivers. 
• In Europe, case management is recommended among community-dwelling diagnosed dementia patients 

and their caregivers, but not among persons with abnormal screening for symptoms of dementia and their 
caregivers. 

WHAT THIS PAPER ADDS  
• This randomized controlled trial demonstrates that older adults with abnormal screening for symptoms of 

dementia and their caregivers did not benefit of case management. The 12 month, nurse-led, case 
management intervention offered no benefits above usual care with respect to caregiver's sense of 
competence, quality of life, depressive symptoms and burden, and patient's quality of life.  

1. BACKGROUND 
The growing number of older adults with dementia and its associated increasing health care utilization are 

experienced as problems worldwide, as well as the prevalent adverse financial, physical, social, and 
psychological consequences for the informal caregivers (Torti et al., 2004). 

It is believed that timely recognition and diagnosis of dementia is a pre-condition for improving care for 
both older adults with dementia and their caregivers (Vernooij-Dassen et al., 2005). However, diagnosing 
dementia often occurs late in the disease process (Vernooij-Dassen et al., 2005). This means that a 
significant number of community-dwelling older adults with early symptoms of dementia and their 
caregivers may lack appropriate care. 

However, up till now, studies evaluating interventions among these persons are lacking. In contrast to this 
situation, large numbers of studies have evaluated interventions among caregivers of community-dwelling 
older adults with diagnosed dementia. Meta-analyses and reviews have shown that multi-component 
interventions that provide caregivers with diverse services and individually tailored interventions are the 
most effective programs ([Acton and Kang, 2001], [Brodaty et al., 2003] and [Pusey and Richards, 2001]). 
Meanwhile, reviews of the effects of health, social and psychological interventions on caregiver's 
psychological well-being and burden are inconclusive ([Schoenmakers et al., 2010], [Selwood et al., 2007] 
and [Thompson et al., 2007]). 

Case management has been associated with reductions in burden and depression (Newcomer et al., 1999), 
improvements in well-being and distress ([Callahan et al., 2006], [Challis et al., 2002] and [Specht et al., 
2009]). In Europe, case management has been recommended among community-dwelling diagnosed 
dementia patients and their caregivers (Alzheimer Europe, 2008). Offering case management to early 
recognized patients and their caregivers as well may prevent prevalent adverse consequences of caregiving 
on well-being and quality of life. 
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The objective of this randomized controlled trial was to determine the effects of case management among 
community-dwelling older adults with dementia symptoms (defined as abnormal screening for symptoms of 
dementia) and their primary informal caregivers. 

It was hypothesized that during a period of one year:  
• Caregivers in the case management group would improve on sense of competence and quality of life, 

and would experience less depressive symptoms and burden, while those in the usual care group would 
remain stable or decline on these outcomes.  

• Care recipients in the case management group would improve on quality of life, while those in the usual 
care group would be stable or decline on this outcome. 

2. METHODS 

2.1. Design 
A randomized controlled trial was conducted with random assignment of participants to either case 

management by district nurses or usual care. Potential participants were sent an information letter by mail 
and were asked to sign an informed consent form. In case people were incompetent their representatives 
were asked to give informed consent. The Medical Ethics Committee of the VU University medical center 
in Amsterdam approved the study protocol. The study protocol has been described elsewhere in detail 
(Jansen et al., 2005). 

2.2. Participants and setting 
Detection of older adults with dementia symptoms and subsequent recruitment and trial entry of these 

persons and their informal caregivers took place among primary care practitioners (PCPs) in West-
Friesland, the Netherlands. 

In the Netherlands, PCPs are the first persons to visit in case of a health problem. They are gatekeepers in 
the Dutch health care system, controlling access to specialized care. Virtually all people are registered in a 
general practice. 

2.2.1. Detection 
Detection occurred in three ways:  
(1) 55 PCPs sent the Informant Questionnaire on Cognitive Decline (IQCODE) (  
Jorm and Jacomb, 1989) to their general practice patients who were 75 years of age or older (n = 4823);  
(2) 44 PCPs also identified persons suspected of dementia among the persons they had approached; 
(3) a primary care Diabetic Research Center sent the IQCODE to older diabetic adults, who were 65 years 

of age or older, and who had not been approached by their PCP (n = 1480). 
Persons with an IQCODE score of 3.6 and over (strongly suggesting cognitive decline) or who were 

suspected of dementia by their PCP underwent two cognitive tests: the Mini Mental State Examination 
(MMSE) (Folstein et al., 1975) and the 7 Minute Screen (7MS) (Solomon et al., 1998). 

2.2.2. Trial entry 
Persons were eligible for trial entry if they had scores on the MMSE (Folstein et al., 1975) below 24 or a 

risk of dementia of 50% or more according to the 7MS (Solomon et al., 1998) and if a primary caregiver 
was present. The primary caregiver was defined as the caregiver who spent most hours on the caring 
process and/or who coordinated the caring process. Exclusion criteria for patients applied at baseline were 
assistance by an outpatient geriatric or psychiatric team for cognitive problems, terminal illness, insufficient 
command of the Dutch language, participation in other research projects, and institutionalization. Exclusion 
criteria for caregivers were terminal illness, providing less than 1 h of care a week, and insufficient 
command of the Dutch language. 

2.3. Randomization and blinding 
Randomization took place after the baseline measurements. An external independent person established 

the random order using random number tables (per practice). Participants knew that two different 
interventions were studied and they were informed about group assignment. PCPs and interviewers were 
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blinded to group assignment unless participants revealed their allocation. Researchers were blinded until 
they finished analyzing data. 

2.4. Interventions 

2.4.1. Case management 
During one year, three district nurses who were specialized in geriatric care, acted as case managers. The 

nurses had mainly a coordinating function consisting of assessment, giving advice and information, 
planning, coordinating, organizing collaboration, and monitoring of care. 

The nurses started the intervention with a home-visit in which they administered the Resident Assessment 
Instrument Home Care (RAI-HC) (Landi et al., 2000). The RAI-HC is a computerized multidimensional 
instrument that consists of a Minimum Data Set, which assesses the general functioning of the patient, and 
Client Assessment Protocols, providing protocols for the management of 30 potential and actual problem 
areas. Together with the participants, the nurses ordered the problems identified into a hierarchy of 
importance, and they formulated a care plan. Subsequently, they left behind a form to register care and the 
agreements made with health care professionals. 

In the second home-visit, the nurses explored the caregiver's situation with a capacity and burden 
questionnaire (KITTZ, 1997) to formulate a care plan. They handed a guide holding available social and 
welfare services. 

After these two visits, the nurses and participants decided how to proceed. When more visits were not 
considered necessary, the nurses contacted the participants at least every 3 months by telephone to monitor 
their situation. In addition, the nurses were available for consultation by telephone. The nurses visited the 
PCPs to inform them about the participants’ situation. 

Apart from these standard activities, the intervention held some tailor-made activities. For instance, the 
nurses referred patients and caregivers to other health care professionals, including diagnostic services, and 
they monitored the anticipated effect. In addition, the nurses organized family-meetings aimed at educating 
relatives, improving social support and relieving the primary caregiver (Mittelman et al., 2003). 

The nurses were trained in working with RAI-HC and in organizing family-meetings. They also attended 
seminars on how to deal with dementia patients and their caregivers. They met monthly to discuss 
innovations and geriatric cases while supervised by a staff member of their home care organization. 

2.4.2. Usual care 
Usual care in the Netherlands comprehends a diversity of health care and welfare services. Participating 

pairs received care depending on their own initiative. They had no access to family meetings, nor were they 
offered an assessment with the RAI-HC, because these supportive activities are not offered regularly in the 
Netherlands. 

2.4.3. Measurements 
Outcomes were assessed by means of interviews and caregiver-completed questionnaires at baseline and 

after 6 and 12 months. 
Primary outcome was caregiver's sense of competence measured with the three subscales of the Sense of 

Competence Questionnaire (SCQ; with higher scores indicating better sense of competence) (Vernooij-
Dassen et al., 1999): consequences of involvement in care for the personal life of the caregiver (scores 
ranging from 8 to 40), satisfaction with one's own performance as a caregiver (12–60) and satisfaction with 
the care recipient (7–35). 

Secondary outcomes were caregiver's quality of life, measured with the MOS 36-item Short-Form health 
survey (SF-36) (McHorney et al., 1993), caregiver's depressive symptoms determined with the Center for 
Epidemiologic Studies Depression Scale (CES-D) (0–60) (Radloff, 1977), burden measured with the Self-
Perceived Pressure by Informal Care (SPPIC) (0–9) (Pot et al., 1995), patient's quality of life measured with 
the subscales self-esteem, positive affect, negative affect, feelings of belonging, sense of aesthetics, and 
overall perception on quality of life of the Dementia Quality of Life Instrument (DQOL) (1–5) (Brod et al., 
1999). 
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Apart from these outcomes, we assessed the following variables of the caregiver at baseline: socio-
demographic characteristics (age, gender, educational level, relation with the care recipient, (not) living 
together with the care recipient), months spent on caring, hours spent on caring a week, help from other 
persons, functioning in activities of daily living (ADL) and instrumental activities of daily living (IADL) 
measured with the Groningen Activity Restriction Scale (GARS) (18–72) (Kempen et al., 1996), presence 
of chronic diseases, mastery over one's life measured with the Mastery Scale (7–35) (Pearlin and Schooler, 
1978), caregiver's distress due to patient's behavioral problems measured with the distress-subscale of the 
Neuropsychiatric Inventory (NPI-Q) (0–60) (Kaufer et al., 2000), and social support measured with the 
social support list (SSL-I, subscale positive interactions) (34–136) (Bridges et al., 2002). On patient level at 
baseline we assessed socio-demographic characteristics (age, gender, last job level), presence of chronic 
diseases, patient's initiative to perform self-care (0–36) and patient's actual performance of self-care (0–44) 
measured with the Interview for Deterioration in Daily living activities in Dementia (IDDD) (Teunisse and 
Derix, 1991), behavioral problems measured with the Neuropsychiatric Inventory (NPI-Q) (0–36) (Kaufer 
et al., 2000), and urinary incontinence. Health care utilization of pairs was measured continuously by means 
of caregivers’ self-reports. 

2.5. Sample size calculation 
Sample size calculations were based on dichotomized sum-scores on the SCQ reported for informal 

caregivers of patients with diagnosed dementia (mean 17.9, SD 5.2, range 4–27) (Vernooij-Dassen, 1993). 
Data on the SCQ in our target group were lacking. Calculations were based on α = 0.05 (two-tailed) and a 
desired power of 0.80. For an anticipated effect of 15% difference in final scores of sense of competence 
after 12 months between the case management group and usual care group, and with improved scores in the 
case management group and stable scores in the usual care group, 37 persons per group were required. We 
expected a drop out rate of about 25% during the one-year follow-up, resulting in a total of 100 patients and 
caregivers to be included in the study (Statpower). 

2.6. Analysis 
Firstly, baseline similarity was studied. Secondly, baseline characteristics of dropouts and completers were 

compared by logistic regression analysis. Thirdly, linear mixed models (SPSS) with an unstructured 
covariance type were used to analyze differences over time in outcomes between the two groups. Linear 
mixed models have become the standard tool to analyze longitudinal data and permit the inclusion of 
participants with missing data (Fitzmaurice et al., 2004). Potential confounding due to baseline differences 
was checked by adding these variables as covariates in the analyses. Apart from the analyses with the two 
treatment groups we performed analyses using four groups (i.e. usual care, nurse 1, nurse 2, and nurse 3). 
Furthermore, we did three subgroup analyses for being a spouse of the care-recipient (yes/no), for living 
with the care recipient (yes/no) and for caregiver's gender. 

Data were analyzed according to the intention-to-treat principle. Additionally, intensity-analyses were 
performed. Initially, data were planned to be analyzed according to the per-protocol principle. However, 
due to diversity in adherence to the several elements of the protocol this was not feasible and subsequently 
data were analyzed according to the intensity of the intervention across three groups. Participants in the 
case management group were divided into groups with more or less than 10 h of case management as a 
proxy intensity measure. 

2.7. Process evaluation 

2.7.1. Intervention fidelity 
Assessments revealed whether or not participants were offered the intervention as designed:  
(1) At the end of the study, caregivers marked the elements of the intervention they had been offered in the 

past year on a list with 13 obligatory and 3 tailor-made elements. A sum score of the obligatory elements 
offered was calculated. Differences in intervention fidelity across the nurses were analyzed using the 
Kruskal–Wallis test.  

(2) Intervention fidelity of the nurses was revealed by means of semi-structured qualitative interviews with 
the nurses. Interviews were audio-taped and constructed by one researcher (AJ). Transcription was carried 
out to a level that included words and speech particles. Firstly, open coding was applied to each transcribed 
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interview. Two researchers (HH and AJ) independently read each transcription. Based on these interviews, 
a scheme was made with elements of the intervention (not) executed as designed by the three nurses. 

(3) Hours spent on case management by the district nurses, based on registrations of the nurses’ home care 
organization. Differences between the three nurses were analyzed using ANOVA. 

2.7.2. Informal caregivers’ satisfaction with the quality of care 
Caregivers’ satisfaction was measured with the QUality Of Care Through the patients’ Eyes (QUOTE-

elderly) questionnaire (Sixma et al., 2000). 

3. RESULTS 

3.1. Participants 
Between February 2004 and June 2005, 99 pairs of informal caregivers and care recipients were enrolled 

in the study in three ways:  
(1) 72 care recipients, aged 75 years or older, were identified by means of the IQCODE sent by their PCP 

and subsequent cognitive testing;  
(2) 7 care recipients, aged 75 years or older, were suspected of dementia by their PCP and identified by 

subsequent cognitive testing. They had not responded to the IQCODE or they had responded but were not 
identified by means of the IQCODE; 

(3) 20 care recipients, aged 65 years or older, were identified by means of the IQCODE sent by a primary 
care Diabetic Research Center and subsequent cognitive testing. 

[FIGURE 1] 
Finally, 81 participating pairs were retained in the trial at 12 months. No differences appeared between the 

proportion of withdrawals in the case management group (8/54) and in the usual care group (3/45); 
difference in risk: 0.08, 95% CI [−0.63, 0.79]. Spousal pairs were more likely to withdraw than other pairs 
(OR = 4.5, 95% CI: 1.11–18.2). Among the 81 pairs that completed all measurements, 70 pairs registered 
data on health care utilization. 

Table 1 shows the baseline characteristics of participants. The characteristics were largely similar for the 
two groups except for caregiver's perceived social support (t = 2.483; P = .015), the number of months with 
cognitive symptoms according to the caregiver (Mann–Whitney's U = 353.00; P = .003) and caregiver's 
satisfaction with the older adult as a recipient of care (t = 2.093; P = .039). Participating caregivers reported 
relatively few consequences of involvement in care for the personal life of the caregiver, and little distress 
due to patients’ behavioral problems, as well as low severity of behavioral problems in patients. 

[TABLE 1] 

3.2. Effectiveness of case management 

3.2.1. Intention-to-treat analyses 
Linear mixed model analyses among the 99 participating pairs revealed no differences in the course over 

time between the two groups on caregiver's sense of competence, quality of life, depressive symptoms, and 
burden and patient's quality of life. Table 2 shows that all outcomes were stable over time in both groups, 
with the exception of patient's sense of aesthetics (DQoL), caregivers’ satisfaction with the older adult as a 
recipient of care (SCQ) and consequences of involvement in care for the personal life of the caregiver 
(SCQ), which declined over time in both groups. 

[TABLE 2] 
No confounding due to baseline differences appeared. Furthermore, no other effects revealed when we 

repeated the same analyses with four groups (usual care, nurse 1, nurse 2, and nurse 3) and when we 
performed the three subgroup analyses. 

The outcomes of the intensity-analyses were similar to those of the intention-to-treat analyses. 
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3.3. Contrast in health care utilization 
During the 12 months, apart from case management by district nurses, no other differences were found in 

utilization between the two groups (see Table 3). 

[TABLE 3] 

3.4. Delivery of the case management intervention 
51 pairs accepted the initial and second home visit. Table A shows the RAI modules triggered at the initial 

home visit. 45 pairs accepted care until the end of the trial (Fig. 1).  
(1) Intervention fidelity reported by informal caregivers  
The nurses implemented on average 11 out of the 13 obligatory elements (range 4–13; n = 24 out of 43 

caregivers). They did not differ in the number of elements implemented (χ2 = 2.914, df = 2, P = 0.233). 
(2) Intervention fidelity reported by nurses 
Table 4 shows elements of the intervention (not) executed by the nurses. Nurses often did not appraise the 

intervention as necessary yet for the participants.  

[TABLE 4] 
(3) Hours spent on case management 
The nurses spent a mean time of 10.8 h a year per patient–caregiver pair on the intervention (range 0.75–

28 h). The nurses differed in mean time spent on the intervention per pair; nurse 1 spent 8.8 h (range 2–26), 
nurse 2 spent 5.5 h (range 0.75–15), and nurse 3 spent 15.2 h (range 9.6–28); F = 9.811, P < .001. 

3.5. Informal caregivers’ satisfaction with the quality of care of the intervention 
Table 4 shows the results of the QUOTE (n = 38). Overall, caregivers were satisfied with the quality of the 

intervention. They reported quality aspects that could be improved further: care coordination and time spent 
on consultations. 

4. DISCUSSION 
This study shows no benefits of case management for older adults with dementia symptoms and their 

primary caregivers. 

4.1. Methodological considerations 
Many requirements for a high quality trial were met. Both groups were largely similar at baseline, the 

contrast in utilization of case management between the two groups was reached, dropout rates were low for 
this vulnerable target group (18%), and contamination was unlikely. 

Participating PCPs (n = 55) represent all PCPs (n = 70) in the region Westfriesland. Usual care of all these 
PCPs is highly comparable. Participating pairs represent all pairs meeting inclusion criteria and willing to 
accept care. All eligible pairs were asked to participate and virtually all Dutch people are registered in a 
general practice. 

Limitations of this study concern the sample size and power. Firstly, the study is sufficiently powered to 
detect a large effect, but not to detect a small effect. Secondly, sample size calculations were based on 
suboptimal data as data for our target group was lacking. In addition, calculations were based on 
dichotomized sum-scores on the SCQ instead of not-dichotomized sum-scores on the three subscales of the 
SCQ. However, a re-estimation showed that we succeeded in retaining enough participants in the trail to 
detect a large effect. This estimation was based on the baseline measurements of the subscale 
‘Consequences of involvement in care for the personal life of the caregiver’ (mean 28.9, SD 6.8, range 8–
40), α = 0.05 (two-tailed), a desired power of 0.80, an anticipated difference in mean values between the 
two groups of 4 points on a 33 point scale, and an equation adjusted with an indication of the correlation 
between the repeated measurements (i.e. 0.7) because of the longitudinal design (Twisk, 2003). A total of 
78 patients and caregivers had to retain into the trial. 

4.2. Considerations on the intervention 
The intervention may have lacked sufficient intensity and duration to establish a change in outcomes. Poor 

intervention fidelity is another possible reason for not finding any surplus value of case management above 
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usual care. Poor intervention fidelity in turn, may have been influenced by characteristics of participants 
and the content of the intervention. The intervention may not have been relevant yet for the target group 
who reports relatively few consequences of involvement in care for the personal life of the caregiver, little 
distress and low severity of behavioral problems in patients. The intervention may have been more suitable 
for caregivers and older adults already experiencing more severe problems. To illustrate, the nurses did not 
appraise case management as necessary yet for all of the participants. This may have hampered providing a 
good rational for the delivery of case management and may have contributed to the fact that the intervention 
was not delivered as designed. However, poor intervention fidelity is common and other studies suggest 
that activities to further improve adherence to key care processes may lead to better quality of care and 
participant outcomes ([Vickrey et al., 2006] and [Cherry et al., 2004]). 

4.3. Comparison with other studies 
To our knowledge this is the first RCT to determine the effects of case management among community-

dwelling older adults with dementia symptoms and their primary informal caregivers. Therefore, only 
comparison with studies among diagnosed patients and their caregivers is possible. Although we have 
implemented the most effective elements of interventions among these persons (i.e. multi-component and 
individually tailored) ([Acton and Kang, 2001], [Brodaty et al., 2003] and [Pusey and Richards, 2001]) in 
our case management program, we found no benefits of case management over usual care. 

In conclusion, this study shows no benefits of case management for older adults with dementia symptoms 
and their primary informal caregivers. One possible explanation is that case management, which has been 
recommended among diagnosed dementia patients, may not be beneficial if offered too early. However, on 
the other hand, it is possible that: (1) case management will be effective in this group if more fully 
implemented and adapted or aimed at informal caregivers who experience more severe distress and 
problems; (2) case management is beneficial but that it is not seen in the timeframe studied; (3) case 
management might have undetected small benefits. This has to be established. 
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