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 Abstract 

  Background/Aim:  A three-component tailored psychosocial 12-month assessor-blinded 

randomized controlled trial to reduce depression in people with dementia (PWD) and carers 

was conducted.  Methods:  A total of 230 home-dwelling dyads of PWD and their carers were 

randomized to usual care or intervention consisting of three components over 12 months. 

Primary outcomes were the difference between the baseline and 12-month score on the Cor-

nell Scale of Depression in Dementia (CSDD) in the PWD and on the Geriatric Depression Scale 

(GDS) in the carers.  Results:  The intent-to-treat difference between the baseline and 12-

month change score was not significant between the intervention and control groups for the 

CSDD (p = 0.95) or GDS (p = 0.82).  Conclusions:  The trial did not show a significant difference 

between usual care and the intervention on depressive symptoms in PWD or their family care-

givers.  © 2013 S. Karger AG, Basel 

 Introduction  Dementia is a serious and common condition in older adults. It affects their performance and skills in cognitive, practical, and social function  [1]  as well as mood and quality of life (QoL). The functional losses increase during the course of dementia and lead to dependence 
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in functional activities. Even in developed countries where people with dementia (PWD) have access to formal in-home and nursing home care, over the course of the disease, they live most often at home assisted by their family. Caring for a family member with dementia is associated with a high degree of burden and depression as well as social isolation, physical ill-health, and financial hardship for the carers  [2] . Several factors are associated with an increased burden in the carers of PWD, such as neuropsychiatric symptoms in the PWD  [3] , the relationship with the PWD  [4–6] , and gender  [7, 8]  and coping skills of the carers  [9–11] . Spouses and female carers have been shown to experience the highest burden  [7] .  The effects of different kinds of psychosocial intervention programs for carers of PWD have been studied. An early meta-analysis by Brodaty et al.  [12]  reported that psychosocial inter-vention reduced psychological morbidity in the carers. An intervention including both PWD and carers was found to be most successful  [12] . Another review by Pinquard and Sorensen  [13]  showed significant but weak evidence for an effect of a psychoeducational multicom-ponent intervention on depression of the carers. This multicomponent intervention involved active participation of the carers  [13] . In addition, individually tailored behavioral manage-ment therapy and teaching of coping strategies individually or in group settings were reported to improve carers’ psychological health  [14] . In contrast, education about dementia, group behavioral therapy, and supportive therapy have not been reported to have significant effects on the carers  [14] . Group-based support for carers has even been found to have a negative effect on the psychological health of carers, as described in a review by Thompson et al.  [15] .   A recent review by Corbett et al.  [16]  on the effect of information about services provided to the PWD and/or the family caregivers reported a positive effect on the QoL and neuropsy-chological symptoms in the PWD, but not on the burden of their carers  [16] . Cooper et al.  [17] , who studied QoL in PWD, noted that family care coping strategy-based intervention showed improved QoL  [17] . However, even if carers with fewer depressive symptoms have less dysfunctional coping  [10] , a meta-analysis by Li et al.  [18]  found that interventions to reduce depressive symptoms in carers instead led to increased dysfunctional coping  [18] .   Brodaty and Arasaratnam  [19]  reported a reduced burden of carers as well as decreased symptoms of behavioral and psychological symptoms of dementia in a psychosocial inter-vention trial. This trial was a multicomponent study, tailored to the needs of the PWD andthe carers and conducted in 9–12 sessions over 3–6 months  [19] .  In the past decade, two Scandinavian randomized controlled trials (RCTs) have been conducted, one Norwegian and one Danish study  [20–22] . Neither the Norwegian RCT  [20] , designed as a multicomponent psychosocial intervention trial to reduce the burden in carers and neuropsychological symptoms in the PWD, nor the Danish RCT  [22] , designed as multi-component and semi-tailored intervention to reduce depression, reported significant inter-vention effects. However, the Danish trial demonstrated a small positive effect on depres-sion in the PWD in the unadjusted analysis  [22] .  Although no Scandinavian RCTs have shown an effect of psychosocial interventions, the literature suggests that individually tailored multicomponent interventions might have bene-ficial effects and should thus be recommended for PWD and their carers  [7, 13, 14, 19, 23, 24] . This paper describes a multicomponent tailored psychosocial intervention trial design to reduce depressive symptoms in PWD and carers.
  Methods 

 Trial Design  This is an assessor-blinded multicenter RCT of PWD and their carers. The three-component intervention is a ‘psychosocial support program’ with the control arm receiving 
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‘treatment as usual’ ( table 1 ). The trial was conducted in 17 local authorities in Norway. Local primary social and health-care workers carried out the intervention program. The trial was approved by the Regional Ethics Committee for medical research in eastern Norway and registered at ClinicalTrials.gov in September 2009 (ID No.: NCT0 1287767).   Recruitment of Participants  The participants were recruited from October 2009 to May 2011. Seventeen local author-ities included a median of 12 (IQR 9–14) dyads of PWD and a primary family caregiver for the trial. The minimum of included dyads in 1 authority was 8 after 2 of the authorities were merged. The authorities received a fee for each included dyad, covering the expenses to screen and enroll participants and conduct the intervention. The duration of screening prior to randomization varied by authority and ranged from 2 to 12 months. The participants were recruited in several ways: through letters to memory clinics, at general practitioner offices, at home care offices, at adult day care centers, or through the education program run by the National Dementia Care Association (‘Demensforbundet’). 
  Participants  Sample Size  Prior to the trial, we calculated the sample size for the RCT using Sample Power (SPSS Version 19). Based on the Danish Intervention Study (DAISY)  [21] , a difference of two points on the Cornell Scale for Depression in Dementia (CSDD) between the two groups would be of clinical significance. With a power of 80%, a two-sided type I error of 0.05, and an estimated dropout rate of 15%, the trial required 115 dyads in each group to detect a difference of two points on the CSDD between the two groups.   Accordingly, we included 230 dyads of home-dwelling PWD and a principle family care-giver with at least weekly face-to-face contact. The PWD needed to be diagnosed with dementia according to the ICD-10 criteria for research, to have a score of  ≥ 15 on the Mini-Mental

Table 1.  Description of intervention componentsa Counseling: During the first 3 months, each family received five individual counseling sessions of 1 h duration. The session was used to identify needs as well as family resources. A problem-solving method1 was used to find new ways of coping with unmet needs. The PWD participated in two of these sessions. One of the sessions was used for the whole family network. The primary carer participated in all five sessions. One local interventionist typically led each session, whereas two interventionists participated if there were several family members at the network meeting. b Education: The primary carers received  education about dementia either in a community-based educational program or in two half-day seminars. They also received a booklet about dementia.c Group meetings: Six group meetings, each of 2 h duration, were conducted twice a month. These meetings were organized separately for carers and PWD. In the group meeting of the carers, the main approach was structured problem solving to identify and implement new coping strategies. In the PWD group, every meeting started with education or a conversation about dementia. The other main focus of these meetings was on ‘pleasant events’. Two local interventionists conducted the group meetings with 6 PWD or carers. If there were less subjects in the group, 1 principal investigator led the meeting. Two follow-up group meetings, organized as booster sessions, took place after 12 months.
1 Problem-solving method in six steps: (1) Definition of a problem: as concrete as possible. (2) Brainstorming: all proposals to be recorded. (3) Discussing the proposed solutions: pros and cons. (4) Choosing a solution or a combination of solutions. (5) Detailed description of how to carry out the chosen solution. (6) Evaluation at the next meeting.
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State Examination (MMSE)  [25] , and to be able to give informed consent to participate in the trial. The carers were required to score at least 5 on the Relatives’ Stress Scale (RSS)  [26] .  Due to the variety of methods used for recruitment, the numbers of potential participants who were contacted and did not meet the inclusion criteria were not tabulated. One PWD was included with the Clinical Dementia Rating (CDR) with a cutoff score of >1  [27]  instead of the MMSE because of aphasia after stroke.  All 230 included participant dyads provided informed consent and are presented in the flowchart in  figure 1 . During the 12-month follow-up period, 31 dyads and 3 PWD were lost to follow-up. Nineteen dyads withdrew from the trial and 8 of the PWD died. However, of these 8 dyads, 3 of the carers continued in the trial after the PWD died. Sixty-three PWD moved to nursing homes during the 12-month follow-up period, 56 of these dyads continued in the trial, but 7 dropped out. The CSDD results were missing for 4 of the PWD at baseline 

Inclusion of 17 local authorities
230 dyads comprised of carers and PWD

Baseline assessment

Family carers
Teaching about dementia

Counseling ×5
Group meetings ×6

PWD
Counseling ×2

Group meetings ×6

  3 PWD, NH, carers dropped out
  3 PWD died, carers dropped out
  1 PWD died
15 dyads withdrew

  4 PWD, NH, carers dropped out
  2 PWD died, carers dropped out
  2 PWD died
  4 dyads withdrew

Randomization
within the authorities

Intervention group
115 dyads

Control group
115 dyads

‘Treatment as usual’

12 months follow-up
94 dyads

93 PWD of which 27 in NH
94 carers

12 months follow-up
105 dyads

103 PWD of which 29 in NH
105 carers

  Fig. 1.  Flowchart of the study. NH = Nursing home.  
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and for 1 PWD at the 12-month follow-up. The Geriatric Depression Scale (GDS) results were missing in 3 of the carers at the 12-month follow-up.  Randomization  We used a block randomization procedure with blocks of 6 dyads in each authority using a computer program (R – version 2.11.1). Thus, half of the dyads in each community were randomized to either the intervention or the control group.   Blinding  Two local interventionists from each local authority included the participants and conducted the baseline assessments in their own local authority. They had no contact with the control group throughout the intervention period and unlike the participants, they were not given further information about the study. At baseline, the assessment was done before the randomization, and at the 12-month follow-up, all assessors were blinded to the dyad’s group assignment. The randomization procedure was conducted by a statistician using R 2.11.1. The follow-up assessments were done by 8 nurses, 3 medical doctors, 1 psychologist, and 1 occupational therapist, who were all blinded to the randomization.
  Interventionists  A total of 32 local interventionists, 28 registered nurses, and 4 occupational therapists were involved in the inclusion, the baseline assessment, and the intervention to the carers. Additionally, 32 assistance interventionists, mostly registered nurses, were involved in the group meeting intervention for the PWD. To reduce bias due to therapist effect, all interven-tionists were trained in the same seminars, received manuals for every session of the inter-vention, and registered deviations to the manual during the intervention period. The same interventionist team was used for each dyad in the intervention arms within each authority.
  Intervention  The intervention is described in  table 1  and was conducted over 12 months. The carers received all three components of the intervention. Carers who had participated in an education program about dementia prior to the trial could choose if they wanted to participate in the education program again.   The group meetings were organized in parallel for the carers and the PWD. This addressed the needs of the transportation to the meetings and the limitation that some PWD could not stay at home alone. If needed, the local authorities received financial support to cover the costs associated with transportation, facility rental, and refreshments at the group meetings.   The local interventionists participated in 5-day workshops, where they received training in mapping the screening baseline data and carry out the intervention with the ‘structured problem solving’ therapy. The interventionists were given supervision throughout the trial during regular meetings, workshops, telephone conferences, and seminars. To ensure equality, all interventionists received supervision by the principle investigator (F.K.B.) in group meetings. They also regularly received newsletters and were free to seek ad hoc sup-port as needed from the principal investigator. Manuals were made for each counseling and group meeting.  Control Condition  During the trial, the dyads in the control group were informed about available services in their authority and were free to seek treatment and support in addition to any ongoing care. 
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  Outcomes  The primary end points for the PWD and their carers were the changes of depressive symptoms between baseline and the 12-month follow-up. The CSDD  [28]  was used to measure depression in the PWD. The scale is a proxy-based instrument consisting of 19 items with a score ranging from 0 to 2 on each item (total score between 0 and 38). A higher score indi-cates more symptoms of depression. A cutoff score of  ≥ 8 was used to indicate depression according to a Norwegian validation trial among PWD  [29] .   The GDS  [30]  was used to measure depression in the carers. The scale is translated and adapted to the Norwegian language and culture by one of the authors (K.E.). The GDS is a self-rated 30-item scale ranging from 0 to 30 with yes = 1 (symptom present) or no = 0 (symptom not present). A higher score indicates more symptoms of depression. A cutoff score of  ≥ 11 was used to indicate depression  [31] . The scale was originally developed as a self-rating tool for elderly persons and is validated for this population but can most probably also be used for adults as it covers typical symptoms of depression.  Other Assessments of the Carers  The carers completed the Norwegian version of the RRS  [26] . The scale consists of 15 items, which can be scored from 0 (not at all) to 4 (to a high degree) with a total range score from 0 to 60. A higher score denotes higher burden.  The carers’ age, gender, education, occupational status, and kinship with the PWD were recorded. Carers were asked to estimate the time they had used to assist or look after the PWD during a typical day in the preceding month.   Other Assessments of the PWD  Cognitive function was assessed by the MMSE Norwegian Revised version (MMSE-NR)  [25, 32] . The scale consists of 20 items, with a possible score between 0 and 30. A higher score indicates better cognitive function. The Neuropsychiatric Inventory (NPI-Q)  [33–35] , a 12-item scale, was used to assess neuropsychiatric symptoms. In this trial, we used the severity score, which can vary between 0 and 36. A higher score indicates more severe symptoms. The function in activities of daily living (ADL) was assessed by the Physical Self-Maintenance Scale (PSMS) and the Instrumental Activity of Daily Living (IADL) scale, both developed by Lawton and Brody  [36] . The PSMS scale measures basic activities, such as bathing, eating, and using the toilet. It has six items, rated on a 5-point scale, from 1 = ‘maintain the activity’ to 5 = ‘do not maintain the activity at all/need full assistance’. The minimum score is 6 and the maximum score is 30. A higher score indicates a poorer function. The IADL scale assesses the more complex instrumental ADLs that are required for independent living, such as shopping, cooking, and managing finances. The scale has eight items, and the scoring system is similar as for the PSMS, but the maximum score on each item varies between 3 and 5, which gives a minimum score of 7 and a maximum of 31. A higher score indicates a greater need for assistance.   PWD’s age, gender, living arrangements and duration of symptoms of dementia were recorded. 
  Statistics Analysis  Descriptive statistics of baseline characteristics were generated for continuous and cate-gorical variables by the treatment arm ( table 2 ). Two-tailed unpaired Student’s t tests were used to compare the control and intervention groups for continuous measures, whereas χ 2  tests were used for categorical data. All analyses were carried out according to the intention-to-treat principle. Separate multilevel linear regression models were run for the primary outcomes, and baseline to 12-month change scores in CSDD and GDS. Then, they were adjusted 
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for the effect of the local authority where the dyads were enrolled; thus, the dyads were nested within the local authority. As each local authority had the same interventionists, this adjustment controls for differences among interventionists, as well as unmeasured differ-ences among the local authorities to which both treatment arms within an authority may be exposed. Therefore, the dyads were nested within each local authority. Each model tested the effect of the intervention on the change of the score between baseline and at 12 months for the CSDD and the GDS after controlling for authority where the dyad was enrolled and baseline score. To address the nesting of dyads within the local authorities, the variance was adjusted 

Table 2. Characteristics of the 230 carers and 230 PWD at baselineAll (n = 230) Intervention group (n =115) Control group (n = 115) p*
Carer characteristicsGDS 6.5 ± 6.1 7.3 ± 6.5 5.6 ± 5.5 0.033GDS ≥11 53 (23) 33 (28.7) 20 (17.4) 0.042Female gender 177 (77) 88 (77) 89 (77) 0.876Age 63.5 ± 12 64.1 ± 12.2 62.9 ± 11.4 0.446Years of education 12.7 ± 3.87 12.6 ± 3.95 12.8 ± 3.62 0.233Employed outside household 98 (43)3 43 (38)2 55 (48)1 0.121Living together with the PWD 128 (56) 69 (60) 59 (51.3) 0.184Relation to the PWD 0.688Spouse 122 (53) 66 (57.4) 56 (48.7)Children 92 (40) 44 (38) 48 (42)Other 16 (7) 5 (4.4) 11 (9.6)Face-to-face contact 0.514Daily 139 (60) 74 (64.9) 65 (56)4 – 6 days a week 14 (6) 7 (6) 7 (6)2 – 3 days a week 53 (23) 22 (19.3) 31 (27)Once a week 23 (10) 11 (9.6) 12 (9.5)Hours spent on caring, PADL 0.9 ± 2.34 0.86 ± 1.82 0.9 ± 2.82 0.914Hours spent caring, IADL 2.4 ± 2.44 2.7 ± 2.52 2.1 ± 2.32 0.069Hours per day spent on preventing/guiding 1.8 ± 3.84 1.8 ± 3.82 1.8 ± 3.82 0.896Help from other family members 102 (57)52 43 (38)30 55 (48)22 0.604RSS 23.6 ± 11.1 24.3 ± 10.9 23 ± 11.2 0.361
PWD characteristicsCornell score 8.0 ± 5.64 8.1 ± 5.31 7.9 ± 6.03 0.815Cornell score ≥9 89 (39)4 48 (42)1 41 (37)3 0.398Female gender 123 (54) 60 (52) 63 (55) 0.692Age 78.4 ± 7.5 78.3 ± 7.5 78.5 ± 7.5 0.860Years of education 10.1 ± 3.4 10.3 ± 3.6 9.8 ± 3.3 0.269Marital status 0.408Married 130 (57) 70 (61) 60 (53)Unmarried 4 (2) 3 (2.6) 1 (1)Widow or widower 84 (37) 39 (34) 45 (40)Divorced 11 (5) 3 (2.6) 8 (7)MMSE score 21.2 ± 3.6 20.9 ± 3.5 21.4 ± 3.8 0.313Duration of symptoms, years 4.4 ± 29 4.1 ± 2.9 4.6 ± 2.9 0.288PSMS score 9.6 ± 3.7 9.9 ± 4.0 9.3 ± 3.4 0.176IADL score 21.3 ± 581 21.7 ± 5.91 20.9 ± 5.7 0.267NPI severity 9.5 ± 6 8.8 ± 5.6 10.2 ± 6.4 0.083 Values are means ± SD or n (%). Superscripts indicate the number of missing data. * t test for continuous variables and χ2 for categorical measures were used.
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to reflect the nonindependence of dyads. Secondary outcomes, such as being depressed at 12 months (defined as a CSDD  ≥ 8 for PWD and GDS  ≥ 11 for carers), were modeled by separate multilevel logistic models testing for whether there was an intervention effect on baseline depression. These models were similarly controlled for local authority and baseline score, and the variances were adjusted to reflect the nesting of dyads within the local authority.  The control and intervention groups were compared for the number of nursing home admissions, deaths, and loss to follow-up for reasons other than the aforementioned over the course of the trial (12 months) using Fisher’s exact test for each outcome. Only individuals who completed CSDD and GDS were included in the final analysis (n = 191 and n = 195, respectively). For all models, the goodness-of-fit and residuals were examined. SPSS (IBM SPSS Statistics 19) was used to generate basic comparative statistics. SAS v9.3 (Cary, N.C., USA) was used for model programming.
  Results  The baseline characteristics of the dyads in the intervention and control groups were comparable ( table 2 ), except that symptom load of depression was significantly higher among carers in the intervention group than in the control group [7.3 (SD 6.5) vs. 5.6 (SD 5.5), p = 0.033], as were the proportions with GDS  ≥ 11 (28.7 vs. 17.4%, p = 0.042).  The difference between the baseline to 12-month change score was not significant between the intervention and control groups for the CSDD (p = 0.9477) ( fig. 2 ) or GDS (p = 0.8236) ( fig. 3 ). Depressive symptoms at baseline, assessed by GDS in carers and by CSDD in the PWD, explained the greatest amount of the variance in their respective outcomes (GDS: F value = 34.44, p < 0.0001; CSDD: F value = 80.10, p < 0.0001). However, variance explained by the design variable local authority was nonsignificant for the outcome on the GDS (p = 0.4485), but explained the variation of the CSDD outcome (F value = 2.43, p = 0.002), albeit it was only approximately one fortieth of the effect of depression at baseline.
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  Fig. 2.  CSDD with 95% CI from baseline to 12 months. 
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  The analysis of whether there was a difference between the intervention and control arms for depression at 12 months in PWD and whether the PWD was depressed at baseline showed no significance (p = 0.7614). Similarly, there was no significant effect on the carers’ GDS at 12 months compared to the carers’ baseline depression (p = 0.5461).  No differences were found for nursing home admission (30 intervention PWD and 33 controls; p = 0.657) or deaths (5 intervention PWD and 4 controls; p = 0.701) over the 12-month trial period. However, there was a significant difference in withdrawals from the trial, 15 from the intervention group and 4 from the control group (p = 0.015). There were no significant differences in baseline depression symptoms among survivors without 12-month outcomes (withdrawn or moved to a nursing home without follow-up) and those with 12-month outcomes [GDS: diff = 0.33 (SD 6.14), p = 0.70; CSDD: diff = 1.98 (SD 5.66), p = 0.0961].
  Discussion 

 Main Findings  We found no significant differences between the intervention group and the control group with respect to change in the two primary outcomes, depressive symptoms in the PWD and the carers (on the CSDD and the GDS), as measured between baseline and the 12-month follow-up. This trial was based on available knowledge of useful intervention strategies, included a sufficient number of PWD and carers and was conducted in line with the recently successful factors for psychosocial intervention described in the literature  [7, 17, 19, 23, 24] . The lack of an intervention effect may have several explanations.   Although the sample size was estimated using findings from DAISY  [21] , we could not a priori know the local authority effects of this multisite intervention. The imbalances between the intervention and control group at baseline ( table 1 ) could hardly have influenced the results, as the two groups did not show within-group change in the carer GDS score at follow-up. Although the symptom load of depression in the carers (GDS) was significantly higherin the intervention group than in the control group at baseline, this difference was adjust-
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ed for by the statistical analysis and therefore could not explain the lack of a significant effect of the intervention. Being a spouse, particularly a wife, or being a daughter carer is known to be associated with increased symptoms of depression  [7] . From an earlier publication, using the baseline data of this trial  [37] , ‘living together’ was also associated with a decreased QoL in carers. In the present study, there were no significant differences in gender, relationship or ‘living together’ in the arms, and therefore this does not explain the lack of intervention effect.  The design factor of the local authority in which the dyads were nested had substantial variability for CSDD, which was accounted for in the analytic model. The intervention was carried out by interventionists in 17 different authorities, located in the eastern, southern, western and mid-northern regions of Norway. The design factor of the authority accounted for the interventionists who provided the intervention to all dyads within an authority, unmeasured differences in size, economy, and organization of the available services to support families with a dementia patient that the control dyads may have used.  A possible negative effect of conducting group meetings has been pointed out by the review of Thompson et al.  [15]  and may partially explain the nonsignificant intervention effect. However, Thompson et al.  [15]  referred to an intervention informing and supporting carers, while the intervention presented here involved active participation in the group meetings to target needs and find ways to cope with the situation  [17, 19] . Changing ways of coping is difficult to achieve according to a meta-analysis by Li et al.  [18] , who reported decreased depressive symptoms leading to increased dysfunctional coping. The aim of the present trial was not to change the carers’ way of coping in general, but that carers them-selves should discover new ways of acting in a difficult situation in their life. However, we cannot deny that the findings of Li et al.  [18]  may have played a role in the present trial, given the complexity of life with dementia in the dyads of PWD and their carers  [4] . Problem-focused coping was a key factor in the present study. Our lack of intervention effect may be explained by the finding pointed out in a review by Li et al.  [10]  who reported no correlation between problem-focused coping and psychological morbidity in carers.  In the present trial, 76% of the carers and 61% of the PWD did not have symptoms of depression at baseline according to the published cutoff levels  [29, 31] . Possibly this was a limi-tation given that the outcome showed a change in GDS and CSDD. However, there was no sig-nificant difference between the control and intervention groups showing whether the individual met this depression threshold at baseline. The presence of depressive symptoms at baseline appeared to be the most important factor for depressive symptoms at the 12-month follow-up and indicates the need of focusing on PWD and carers with depression in future research.   The present trial has some limitations. It did not analyze how the information of available services provided to the control group was used. Based on earlier studies  [16] , we assumed that the use of these services was of limited importance. Another limitation was the use of the GDS for measuring depressive symptoms in carers. The GDS was developed for measuring symptoms of depression in the elderly  [38] , while the carers in this study had a mean age of 63 years (SD 12). Choosing a scale that is sensitive to the outcome measure is questionable, and this limitation in measuring depressive symptoms in the carers may have had an impact on our findings. 
  Conclusion  We did not find that a structured, multicomponent and tailored psychosocial intervention program significantly reduced depressive symptoms in PWD or their family caregivers compared to usual care. Depressive symptoms at baseline were the strongest factor to change in depressive symptoms between baseline and at 12 months, indicating that future investi-gations should target on this group. 
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