Table 3: Studies reporting on interventions to improve the burden of caregivers of persons with dementia and depression
	Author, year (country, region)

Study funding 

	Study design and blinding status 
	Years of data collection and study sample size (n) 
	Age of persons with dementia
(years)
	Age of caregivers 
(years)
	Diagnostic criteria dementia
	Diagnostic criteria depression
	Diagnostic criteria caregiver burden
	Intervention and control group
	Key study findings

	DRUG-BASED INTERVENTIONS (n=7)

	Arriola, 2005
(Spain)

Funded by Janssen Cilag, S.A., Spain, Madrid, Spain
(A subsidiary of the Johnson & Johnson group).
	Quasi-experimental design

Participants and researchers not blinded

	-

237 persons with dementia
(Mixed dementia, vascular dementia, and AD)

Exact number of caregivers’ unknown
	Mean: 
77.5 years 

	-
	DSM-IV (1994)
	NPI (1994) 
	NPI Caregiver Distress Scale 
	Intervention: Risperidone-Initial dose of 1 mg/day for persons with dementia less than 80 years of age and 0.5 mg/day for persons with dementia over 80 years of age. Doses were gradually increased over 1-2 weeks until the optimal dose was attained.  

Control: N/A

	Mean NPI caregiver distress scores significantly decreased in patients with depression over the course of the study from 1.9 ± 0.09 to 0.9 ± 0.07.

	Bachinskaya, 2011 
(Ukraine) 

Study funded by Dr Willmar Schwabe GmbH & Co. KG, Karlsruhe, Germany. 

	Multi-center (n=20) double blinded randomized control trial

	-

404 dyads of caregivers and persons with probable AD, possible AD with cerebrovascular disease, or vascular dementia

Intervention: 202 dyads

Control: 202 dyads

	Intervention group 
Mean: 
65 years 
(SD: 10)

Control group 
Mean:
65 years 
(SD: 9)
	-
	NINCDS/ADRDA (1984)

NINCDS/AIREN (1993)
	NPI (1997)
	NPI Caregiver Distress Scale
	Intervention: Ginkgo biloba extract Egb 761 at a dose of 240 mg/day for 24 weeks.

Control: Placebo at a dose of 240 mg/day for 24 weeks.
	NPI caregiver distress scores significantly decreased
(p-value<0.05) from baseline to 24 weeks for persons in the intervention group compared to persons in the placebo group.


	Banerjee, 2011
(England, Birmingham, Cambridge, Leicester, Liverpool, Manchester, Newcastle, North London, Southampton, South London and Kent)

Study funded by the UK National Institute for Health Research (NIHR) Health Technology Assessment (HTA) programme. Pﬁzer donated  the sertraline and sertraline placebo used for the trial. 
Many of the study authors received consultancy fees, speakers’ fees, research funding, or educational support to attend conferences from pharmaceutical companies involved in the manufacture of antidepressants and anti-dementia drugs. 
	Parallel-group, randomized, double-blind, placebo-controlled trial
	2007-2010

326 persons with dementia and 413 caregivers

Note: 93 caregivers were paid carers. However, 87 of these paid carers worked in conjunction with family caregivers evaluated in the study. 


	Mean for persons with dementia in the sertraline group:
80 years
(SD: 8.4)

Mean for persons with dementia in the mirtazapine group:
79 years 
(SD: 8.4)

Mean for persons with dementia in the placebo group:
79 years
(SD: 8.8)


	Mean for caregivers of persons with dementia in the sertraline group:
61 years
(SD: 13.9)

Mean for caregivers of persons with dementia in the mirtazapine-ne group:
61 years
(SD: 17.1)

Mean for caregivers of persons with dementia in the placebo group:
59 years
(SD: 14.8)
	NINCDS/ADRDA (1984)
	CSDD
(1988)
	GHQ-12 (1988)
(caregiver mental health)

SF-12
(1996)
(caregiver QOL)

ZBI (1980)
	Intervention: 
[bookmark: _Hlk37272994]Target doses: 150 mg/day per for sertraline and
45 mg/day for mirtazapine.
(Participants started on one tablet and increased the dose to two tablets at 2 weeks. At 4 weeks, if the participant CSDD score was 4 or more then the dose was increased to the target dose of three tablets. 
If the score was lower than 4 at 4 weeks the participants stayed on two tablets and were contacted at 8 weeks, when, if their CSDD was 4 or more, the dose was increased to three tablets. Thereafter, clinicians were free to adjust the dose.)

Control: Sertraline placebo or mirtazapine placebo
	In a mixed linear regression model which included treatment group baseline outcome values, and treatment center as covariates, at week 13, caregivers of persons with dementia receiving placebo had significantly higher QOL scores on the mental component of the SF-12 (coefficient= -2.99, SE=1.47, 95% CI: 
-5.87- -0.11, 
p-value=0.042) and significantly higher mental health scores on the GHQ-12 (coefficient=1.47, SE=0.72, 95% CI: 0.06-2.89, 
p-value=0.042) compared to caregivers of persons with dementia in the sertraline group. 
[bookmark: _Hlk37273206]Caregivers of persons with dementia in the mirtazapine group had significantly higher QOL scores on the mental component of the SF-12 (coefficient=-3.52, SE=1.52, 95% CI: 
-6.50- -0.54, 
[bookmark: _Hlk37273248]p-value=0.021) compared to caregivers of persons with dementia in the sertraline group. 
There were no differences between the sertraline, mirtazapine, and placebo groups related to caregiver burden scores and caregiver QOL physical health scores.  
 
[bookmark: _Hlk37273296]In a similar mixed linear regression model at week 39, there were no statistically significant differences between the sertraline, mirtazapine, and placebo groups on any of the caregiver variables (burden, mental health measured by GHQ-12, QOL physical component of SF-12, and QOL mental component of SF-12).


	Longmire, 2014
(United States) 

Funded by National Institute of Child Health and Human Development  and the Office of Research on Woman’s Health, and the National Institute of Mental Health. Sertraline and placebo were provided by Pfizer, who did not participate in the study design or conduct of the trial. Many of the study authors have acted as consultants for Pfizer and have received funding from Pfizer.

	Double blinded randomized control trial

	-

131 dyads of caregivers and persons with AD and depression

Intervention:
67 dyads

Control: 
64 dyads


	Median: 
79 years
	Mean:
64.6 years (SD: 15)
	DSM-IV (1994) 
	NPI (1994) 
	ZBI (1980) 

NPI Caregiver Distress Scale 
	Intervention: Sertraline (target dose 100 mg/day) and psychosocial treatment.

Control: Placebo and psychosocial treatment. 
	There was no statistically significant difference in ZBI caregiver burden scores over the course of 24 weeks in both the groups.

Caregiver distress scores decreased significantly in both groups over 24 weeks (t=2.43, 
p-value<0.01).


	Lyketsos, 2003
(United States, Maryland, Baltimore and Sykesville)

The study was funded by the Depression in AD study from the National Institute of Mental Health, Bethesda, Md.

Lead author has been or is an advisor for multiple pharmaceutical companies, and has received research support from pharmaceutical companies.

	Randomized, placebo-controlled, parallel clinical trial
(1-week single blind placebo phase)

	1998-2001

44 dyads of caregivers and persons with AD

Intervention: 24 dyads

Control: 
20 dyads
	Intervention Mean: 
75.5 years
(SD: 5.2)

Placebo Mean: 
79.9 years
(SD: 9.5)
	-
	NINCDS/ADRDA
(1984)
	DSM-IV (1994)
 
CSDD (1988) 

HDRS (1960)
 
NPI (1994)
	NPI Caregiver Distress Scale
	[bookmark: _Hlk37271260]Intervention: Sertraline hydrochloride mean dosage 95 mg/day

Control: Identical placebo
	There were no significant drug-placebo differences between the 2 treatment groups on total NPI caregiver distress or on total NPI "non-mood" caregiver distress related to delusions, hallucinations, agitation/aggression, euphoria, apathy, disinhibition, and aberrant motor behaviour.

	Moretti, 2002
(Italy, Trieste)

Study funding source unclear
	Randomized control trial

The participants and the researchers were not blinded

	-

50 dyads of caregivers and persons with AD 

Intervention:
25 dyads

Control: 
25 dyads 

	Mean: 
73.6 years 
(SD: 5.1) 
	-
	DSM-IV (1994) 

NINCDS/ADRDA (1984) 
	NPI (1994) 

Hamilton
Depression
Test
(1967) 
	RSS (1982) 
	Intervention: Cholinesterase inhibitor treatment (5mg/day) plus citalopram HBr oral solution (max 20 mg daily)

Control: Cholinesterase inhibitor treatment (5mg/day)
	Depression in persons with dementia (via the Hamilton depression test) was correlated with caregiver stress at the beginning of the study in both the intervention (Spearman’s rank correlation coefficient r=-0.637, 
p-value<0.01) and the control groups (Spearman’s rank correlation coefficient r=-0.652, p<0.01). 

Depression in persons with dementia (via the Hamilton depression test) was still correlated to caregiver stress after 12 months in both the intervention (Spearman’s rank correlation coefficient r=-0.43, 
p-value<0.05) and control groups
(Spearman’s rank correlation coefficient r=0.57, 
p-value<0.05).

A set of univariate ANOVA analyses demonstrates that depression in persons with dementia was associated with the RSS caregiver scores in the intervention group (F=3.389,
 p-value<0.01) but not the control group 
(p-value=0.74) after 12 months of treatment.


	Rosenberg, 2005
(United States, Maryland) 

The study was funded by the Depression in Alzheimer’s Disease Study and the Johns Hopkins Alzheimer’s Disease Research Center) from the National Institutes of Health, Bethesda, Maryland. One of the study authors has received research support from Pfizer Inc.

Note: Same study population as Lyketsos et al. (2003) but different analyses.


	Double blinded randomized control trial

	1998-2001

44 dyads of caregivers and persons with AD 

Intervention: 24 dyads

Control: 
20 dyads
	Intervention group Mean: 
75.5 years
(SD: 9.5)

Placebo group Mean:
79.9 years 
(SD: 5.2) 
	-
	NINCDS/ADRDA (1984)
	DSM-IV (1994) 

CSDD (1988)

HRSD (1988) 

 NPI (1994)
	Screen for Caregiver Burden (1991) 

BDI (1961)


	Intervention: Sertraline hydrochloride, mean dosage of 95 mg/day, randomly assigned.

Control: An identical placebo, mean dosage of 95 mg/day,  randomly assigned.

	Caregiver burden (Repeated measures ANOVA F[4, 143]= 4.11, p-value<0.01) and caregiver depression (Repeated measures ANOVA F[4, 142]= 5.52, 
p-value<0.01)  decreased significantly over the study period. However, these changes were not associated with treatment (intervention vs placebo) assignment.

In a multivariate analysis, caregiver burden and caregiver depression were not significant predictors of HRDS depression scores or CSDD depression scores in persons with AD at baseline, week 3, week 6, week 9, and week 12. 

	BEHAVIOUR-BASED INTERVENTIONS (n=7)

	Bédard, 1997 (Canada)

Study funding source unclear


	Quasi-experimental design
	1990-1995

111 dyads of caregivers and persons with dementia
	Mean: 
70.6 years
	-
	-
	GDS (1982)
	ZBI (1985)
	Intervention: Medical management of problems in persons with dementia and education of caregivers (education about cognitive impairment, and interventions to reduce burden were suggested such as change in medication regiment, day care, respite care, support groups).

Control: N/A
	In a univariate analysis with change in caregiver burden scores as the dependent variable, change in persons with dementia’s GDS depression scores were not significantly correlated (r=0.03, regression coefficient=0.09, 
p-value=0.338). 

In a univariate regression analysis with baseline information as independent variables and changes in caregiver burden as the dependent variable, persons with dementia GDS depression scores at baseline (r=0.22, regression coefficient=-0.45, 
p-value=0.042) were significantly associated with changes in caregiver burden at follow-up. 


	Johnson, 2013 
(United States, Kansas)

Study funded by Administration on Aging (Alzheimer’s Association, Heart of America Chapter) and the National Institute on Aging.
	Non-randomized concurrent control treatment outcome trial

Participants and researchers were not blinded

	-

129 dyads of caregivers and persons with dementia

Intervention: 
77 dyads

Control: 
52 dyads
	Intervention Mean: 
79.26 years
(SD: 1.17)

Control Mean:
82.42 years
(SD: 8.61)

	-
	-
	NPI (1994)

GDS (1986)
	NPI Caregiver Distress Scale
	Intervention: Bridge project services such as two dementia crises support coordinators, licensed social workers to provide various supports.

Control: Standard care (details unknown)
	Following intervention, caregivers reported significantly less distress over depression in persons with dementia 
(Mean pre-intervention= 
2.88 ± 1.12, 
Mean post-intervention=
1.44 ± 0.93, 
p-value<0.001).

Symptoms that most affected caregiving activities at baseline was depression in persons with dementia 
(Mean: 3.40 ± 2.35). 


	Park, 2019
(United States, California, San Francisco)

Study funded by the Alzheimer’s Association Mentored New Investigator Research Grant to Promote Diversity. 
	Pilot randomized control trial

No discussion about blinding of participants or researchers
	-

60 dyads of caregivers and persons with dementia 

Intervention: 30 dyads 

Control: 
30 dyads
	-
	Mean: 
57.1 years 
(SD: 11.1)
	For caregivers who were unsure of the cognitive status of their care recipient the Montreal Cognitive Assessment (2005), either in English or Vietnamese, was used. All care recipients who had the Montreal Cognitive Assessment administered were assessed positive for memory loss. 
	RMBPC (1992) 


	Conditional bother subscale of RMBPC (1992)

	Intervention: Our family journey; psychoeducational cognitive-behavioural intervention (education, coping techniques, dealing with negative thoughts, skills to improve communication, behavioural activation techniques, and end of life issues

Control: Educational control condition (materials available from the Alzheimer’s Association’s website)
	The mean differences in caregiver reaction to depression in persons with dementia was significantly different between the intervention and the control group (Mean: 
-0.29, p-value=0.042). The effect size was 
-0.54 (95% CI: -1.05- 
0.02), and the bootstrap result of the 95% CI was -0.90- 
-0.17. 

Caregivers in the intervention reported being more stressed by the depressive symptoms in persons with dementia 
(Mean: 0.12, SD: 0.68) compared to caregivers in the control group (Mean: -0.17, SD: 0.35). 
These means reflect the mean difference calculated by the post-test score minus the pretest score. 


	Robinson, 2018 (United States)

The authors received no financial support for the research, authorship, and/or publication of this article.
	Quasi-experimental design
	-

127 dyads of family caregivers and persons with dementia
	Mean: 
77.9 years
(SD: 8.2)
	Mean:
66.5 years
(SD: 12.4) 
	- 
	RMBPC (1992) 
	RMBPC Reaction to behaviours 
(1992) 
	Intervention: Individualized evidence-based psychoeducational intervention Information about dementia disease process using Progressively Lowered Stress threshold content and a family meeting based on Mittelman's New York University Intervention. 

Control: N/A
	In a linear mixed model where means were adjusted by time, the mean caregiver reaction to depression in persons with dementia was 10.9 (SE: 0.9) at baseline, 9.0 (SE: 0.9) at 6 months, 8.88 
(SE: 1.0) at 12 months, and 8.8 (SE: 1.0) at 18 months.
 
There were no significant decreases in caregiver reaction to depression in persons with dementia over the course of the study (ANOVA, F=2.4, p-value=0.07).


	Spector, 2016
(United Kingdom, England)

Study funded by National Institute for Health Research (NIHR) under its Research for Patient Beneﬁt Programme.
	Randomized control trial

The researchers were blinded, but the participants were not
	-

50 dyads of caregivers and persons with dementia

Intervention: 
25 dyads

Control: 
25 dyads
	Mean:
78.4 years
(SD: 6.97)
	Mean: 
66.22 years
(SD: 13.78)
	DSM-IV (1994)
	CSDD
(1988)

NPI (1994)
	Quality of caregiver and patient relationship by Spruytte et al. (2002)
	Intervention: Cognitive behavioural therapy and treatment as usual 
(The persons with dementia-carer dyads participated in up to ten weekly sessions,
each lasting approximately one hour. 

Sessions were delivered by Clinical psychologists.
Participants receiving cognitive behavioural therapy were permitted to utilise any
standard treatment available for anxiety if required).

Control: Treatment as usual. 

	Depression in persons with dementia as measured by the CSDD was independently associated with a lower quality of carer-patient relationship from the person with dementia’s perspective (Coefficient: 
-0.17, 95% CI: 
-0.32- -0.01).

Depression in persons with dementia measured by the CSDD was independently associated with a lower quality of carer-patient relationship from the carer’s perspective (CSDD coefficient= 
-0.26, 95% CI: 
-0.45- -0.07)

Linear mixed methods models were developed to obtain the coefficients. 


	Uribe, 2017 
(Germany)

The study was funded by the Federal Ministry of Health (BMG) of Germany’s funding scheme “Zukunftswerkstatt Demenz”


	Quasi experimental design

The participants and the researchers were not blinded

	2013-2014


389 dyads of caregivers and persons with dementia at the 12-month follow up
	Mean: 
79.9 years
(SD: 8.4)

	Mean: 
65.8 years
(SD: 12.6)
	-
	BIZA-D
German standardized burden questionnaire by Zank et al. (2006)
	BIZA-D
German standardized burden questionnaire by Zank et al. (2006)
	Intervention: Utilization of a dementia care network

Control: N/A
	At the 12-month follow up, the mean caregiver burden scores associated with depression in persons with dementia were 
1.9 ± 1.1.

Compared to the baseline mean caregiver burden scores associated with depression in persons with dementia (2.0 ± 1.2), the mean difference in caregiver burden scores from baseline to the 12 month follow-up (-0.2 ± 1.2) associated depression in persons with dementia was significant (Paired Wilcoxon test, 
p-value=0.004).


	Zwingmann, 2018 
(Germany, Federal state Mecklenburg-Western Pomerania)

The study was funded by the German Center of Neurodegenerative Diseases.
	Cluster randomized intervention trial

The participants and the researchers were not blinded

	2012-2014

317 dyads of caregivers and persons with dementia 

Intervention: 
226 dyads 

Control: 
91 dyads
	Mean: 
80.67 years
(SD: 5.52)
	Mean: 
63.98 years
(SD: 13.16) 
	DemTect scale by 
Calabrese & Kessler (2000)
	GDS (1999)

German validated version 
	Berlin inventory of caregivers’ burden with dementia patients (2006) 

German inventory scale 
	Intervention: Consisted of medication management, management of treatment and care, and caregiver support and education

Control: Care as usual
	In a logistic regression analysis with random effects for the general practitioner adjusted for age, sex, and living situation of the persons with dementia, sex of caregivers and baseline values, caregivers in the intervention showed decreased burden due to depression in persons with dementia (OR: 0.72, SE=0.40, SE 95% CI: -0.07-1.50, p-value=0.036).

The mean caregiver burden due to depression in persons with dementia did not change significantly from baseline to 12 months in both the control (Baseline mean: 0.72, SE=0.12, mean after 12 months: 0.80, SE=0.13, t=0.582, 
p-value=0.563) and the intervention group 
(Baseline mean: 0.73, SE=0.07, mean after 12 months: 0.62, SE=0.07, t=-1.731,
 p-value=0.085).


	AD: Alzheimer’s disease; ANOVA: Analysis of variance; BDI: Beck Depression Inventory; BIZA-D: German standardized burden questionnaire by Zank et al. (2006); CI: Confidence Interval; CSDD: Cornell Scale for Depression in Dementia; DSM-IV: Diagnostic and Statistical Manual of Mental Disorders, 4th Edition; GDS: Geriatric Depression Scale; GHQ-12: General Health Questionnaire; HBr: Hydrogen Bromide; HRSD: Hamilton Rating Scale for Depression; HTA: Health Technology Assessment; mg: Milligrams; N/A: Not applicable; NIHR: National Institute for Health Research; NINCDS/ADRDA: National Institute of Neurological and Communicative Diseases and Stroke/Alzheimer's Disease and Related Disorders Association; NINCDS/AIREN: Association Internationale pour la Recherche et l'Enseignement en Neurosciences; NPI: Neuropsychiatric Inventory; OR: Odds ratio; QoL: Quality of life; RMBPC: Revised Memory and Behavior Problems Checklist; RSS: Relative Stress Scale; SD: Standard deviation; SF-12: Short Form Mental and Physical Health Summary Scales; SE: Standard error; UK: United Kingdom; ZBI: Zarit Burden Interview
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DRUG - BASED INTERVENTIONS   (n=7)  

Arriola, 2005   (Spain)     Funded by  Janssen Cilag,  S.A., Spain,  Madrid, Spain   (A subsidiary of  the Johnson &  Johnson group).  Quasi - experimental  design     Participants  and  researchers  not blinded    -     237 persons  with  dementia   (Mixed  dementia,  vascular  dementia,  and AD)     Exact  number of  caregivers’  unknown  Mean:    77.5   years     -  DSM - IV (1994)  NPI (1994)   NPI Caregiver  Distress Scale   Intervention:  Risperidone - I nitial dose of 1  mg/d ay   for  persons with  dementia   less than  80 years of age  and 0.5 mg/d ay   for p ersons with  dementia   over 80  years of age.  Doses were  gradually  increased over 1 - 2  weeks until the  optimal dose was  attained.       Control: N/A    Mean NPI caregiver  distress scores  significantly  decreased in pati ents  with depression over  the course of the  study from 1.9 ± 0.09  to 0.9 ±   0.07.  

Bachinskaya,  2011    (Ukraine)      Study funded by  Dr Willmar  Schwabe GmbH  & Co. KG,  Karlsruhe,  Germany.     M ulti - center  (n=20)  double  blinded  r andomized  control trial    -     404  dyads  of  caregiver s   and persons  with  probable  AD,  possible AD  with  cerebrovasc ular disease,  or vascular  dementia  Intervention  group    Mean:    65 years    (SD: 10)     Control group    Mean:   65 years    (SD: 9)  -  NINCDS/ADRD A (1984)     NINCDS/AIREN  (1993)  NPI (1997)  NPI Caregiver  Distress Scale  Intervention:  Ginkgo biloba  extract Egb 761 at  a dose of 240  m g/day   for 24  weeks .     Control: Placebo  at a dose of 240  mg /day  for 24  weeks .  NPI caregiver distress  scores signifi cantly  decreased   (p - value<0.05) from  baseline to 24 weeks  for persons in the  intervention group  compared to persons  in the placebo group.    

