Table 2: Studies reporting on the relationship between depression in persons with dementia and various caregiver burden variables
	Author, year (country, region)
	Study design and years of data collection
	Study sample size (n)
	Mean or median age of persons with dementia
(years)
	Mean or median age of caregivers
(years)

	Diagnostic criteria dementia
	Diagnostic criteria depression
	Diagnostic criteria caregiver burden
	Key study findings

	CAREGIVER ANXIETY (n=4)

	Lou, 2015
(China, Tianjin)
	Cross sectional

2010-2014


	310 dyads of caregivers and persons with AD
	Mean:
71.1 years
(SD: 9.44)
	Mean:
59.75 years
(SD: 13.83)
	DSM-V (2012)

NINCDS/ADRDA
(1984)
	NPI (1994)
	ZBI (1985)

GAD-7 (2006)

PHQ-9 (2001)

	Depression in persons with AD was significantly correlated with caregiver anxiety (Spearman’s correlation coefficient, r=0.429, p-value<0.001).


	Mahoney, 2005
(United Kingdom, London, North London, or Essex (Inner-city, suburban, semi-rural and new town areas)

	Cross sectional

-
	153 dyads of caregivers and persons with AD
	Mean:
81 years
(SD: 7.6)
	Mean:
64 years
(SD: 3.3)
	DSM-IV (1994)

NINCDS/ADRDA
(1984)
	NPI (1994)
	HADS (1983)
	Depression in persons with AD was not significantly correlated with caregiver anxiety.

	Nogales-González, 2015
(Spain, Madrid)

Note: May have overlapping population with Nogales-González et al. (2015) which has a sample of 231 caregiver dyads.

	Cross sectional

-
	361 dyads of caregivers and persons with dementia
	-
	Mean:
59.21 years
(SD: 12.68)
	-
	RMBPC (2008)

Spanish version
	ZBI (1980)

CES-D (1977)

Profile of Mood States Scale (1971) Measures caregiver anxiety

	In the full 24 item RMPBC scale, the frequency of depression in persons with dementia was significantly correlated with caregiver anxiety (r=0.23, 
p-value<0.01).

In the reduced 17 item RPBMC scale, the frequency of depression in persons with dementia was significantly correlated with
caregiver anxiety 
(r=0.24, p-value<0.01).


	Xue, 2018
(China, Taiyuan)
	Cross sectional

2014-2014
	168 dyads of caregivers and persons with AD
	Mean:
73.3 years
(SD: 7.6)
	-
	DSM-V (2012)

NINCDS/ADRDA
(1984)
	GDS (1996)

Chinese validated version
	CBI (2002)

Zung Self-Rating Anxiety scale (1984)

Zung Self-Rating Depression Scale (1994)

Positive aspects of caregiving measured by the self-affirmation and outlook on life questionnaire (2007)

Chinese validated versions

	In a latent variable interaction model, depression in persons with dementia was not significantly related to caregiver anxiety (b=0.13, t=0.24).

The interaction between the positive aspects of caregiving and depression in persons with dementia was not significant on caregiver anxiety (b= -0.02, t=-0.48, p>0.05).

	CAREGIVER BURDEN AND STRAIN (n = 52)

	Agüera-Ortiz, 2010
(Spain)


	Prospective cohort

2003-2003
	1235 dyads of caregivers and persons with AD
	Mean:
77.8 years
(SD: 7.1)
	-
	DSM-IV (1994)

NINCDS/ADRDA (1984)
	NPI (2000)
	ZBI (1980)
	In a multiple linear regression examining 12-month score changes for caregiver burden, a diagnosis for depression in persons with AD was not significantly associated with a change in caregiver burden scores.

At baseline, 296 (24.1%) of persons with AD had depression, and 304 (24.9%) had a prior history of depression.


	Allegri, 2006
(Argentina, Buenos Aires)
	Cross sectional

2001-2002
	82 dyads of caregivers and persons with probable AD
	Mean:
73.7 years
(SD: 8.1)
	Mean:
59.6 years (SD: 14.8)
	DSM-IV (1994)
	NPI (1994)

Local Spanish version

	ZBI (1985)
	There was no significant correlation between ZBI and depression in persons with probable AD (Spearman’s correlation coefﬁcient r=0.179).


	Baharudin, 2019 (Malaysia, Petaling Jaya)
	Cross sectional

-
	202 dyads of caregivers and persons with dementia

*Note: 16/202 (7.9%) of the caregivers were formal caretakers within a
home-based setting. 186/202 (92.08%) were familial caregivers. The article was included as most caregivers were familial.

	-
	-
	Persons with dementia registered with the Alzheimer’s Disease Foundation Malaysia and were previously diagnosed with mild to severe stages of dementia by a specialist working in a hospital.
	NPI (1994)
	ZBI (2018)

Malay validated version
	Depression in persons with dementia was significantly correlated with total caregiver burden in a bivariate correlation
(r=0.157, p-value<0.01).

	Bédard, 2005
(Canada)


	Cross sectional

1989-1999
	557 dyads of caregivers and persons with AD
	Mean:
73.66 years
(SD: 8.41)
	Mean:
62.17 years
(SD: 13.87)
	NINCDS/ADRDA (1984)
	GDS (1982)
	ZBI (1985)
	In univariate correlation analyses, person with AD’s GDS depression scores were not significantly correlated to caregiver role burden (Pearson’s correlation coefficient r=0.07, p-value=0.106) or caregiver personal burden (Pearson’s correlation coefficient r=0.03, 
p-value=0.505).

In a hierarchical regression model, depression in persons with AD was not significantly associated to caregiver role burden 
(p-value=0.820).

In a hierarchical regression model depression in persons with AD was not significantly associated with caregiver personal burden
(p-value=0.454).


	Benoit, 2008
(France)
	Cross sectional

2000-2004
	684 dyads of caregivers and persons with AD


	Mean:
77.9 years (SD: 6.8)
	-
	ICD-10 (1992)

NINCDS/ADRDA (1984)
	NPI (1997)
	ZBI (1980)
	The mean caregiver burden ZBI scores of caregivers of persons with AD and depression and no apathy (23.94 ± 16.27) were significantly higher than the mean ZBI scores of caregivers of persons with AD and no apathy and no depression (16.80 ± 12.91,
p-value<0.05).

One-way ANOVA with Sheffé test for multiple comparisons.


	Cheng, 2013
(Hong Kong, China)
	Cross
Sectional

-
	142 dyads of caregivers and persons with AD
	Mean:
82.3 years
(SD: 6.74)
	Mean:
58.85 years
(SD: 12.18)
	NINCDS/ADRDA (1984)
	RMBPC (1999)

Chinese validated version
	ZBI (2005)

HRSD (1988)

Chinese validated versions

Pearlin et al. Measure of Role Overload
(1990)

	ZBI was significantly correlated with depression in persons with AD
(r=0.22, p-value<0.01).

Caregiver role overload was also significantly correlated with depression in persons with AD 
(r=0.22, p-value<0.01).

	Chun, 2007 (South Korea, Kwangji and the United States, Los Angeles, and Orange County)


	Cross sectional

-
	171 dyads of caregivers and persons with dementia
(64 Koreans, 53 Korean Americans, and 54 White Americans)

	-
	Korean caregiver Mean:
53.3 years
(SD: 8.5)

Korean American caregiver Mean:
58.9 years
(SD: 15.2)

White American caregiver Mean:
67.7 years
(SD: 10.5)

	-
	RMBPC (1982)
	ZBI (1980)
	In unstandardized regression weights of path analysis, depression in persons with dementia was significantly associated with caregiver burden in Korean American caregivers (B=0.697, SE=0.254, 
p-value<0.05) but was not significant in Korean caregivers (B=-0.026, SE=0.167, p-value>0.05) and White American caregivers (data not presented).

	Conde-Sala, 2010 (Spain, Girona)


	Cross sectional

-
	215 dyads of spousal or adult child caregivers of persons with AD

	Persons with AD with spousal caregivers Mean:
75.38 years (SD: 7.35)

Persons with AD with adult child caregivers Mean:
79.56 years (SD: 5.75)

	Spousal caregivers Mean:
73.66 years
(SD: 7.48)

Adult child caregivers
Mean:
49.39 years
(SD: 7.29)

	DSM-IV-TR (2001)

NINCDS/ADRDA (1984)
	NPI (1999)

Spanish adaptation
	CBI (1996)

Spanish validated version
	The NPI subscale measuring depression in persons with dementia was not significantly correlated to caregiver burden in both spousal caregivers (Spearman's correlation coefficient r=0.07,
p-value=0.436) and adult child caregivers (Spearman's correlation coefficient r=0.11, 
p-value=0.178).

	Diehl-Schmid, 2013 (Germany)


	Cross sectional

-
	94 dyads of caregivers and persons with FTD
	Mean:
63.94 years
(SD: 10.08)
	Mean:
59.11 years
(SD: 11.74)
	-
	Self-developed standardized questionnaire, which asked how burdensome specific symptoms (like depression) and impairments of the persons with FTD were for caregivers.

	Caregiver Strain Index (1983)

BDI-II (1996)
	Depression in persons with FTD was not significantly correlated to caregiver strain (p-value=0.641).

34% persons with FTD showed signs of depression.
If depression was present in persons with FTD, 77% of the caregivers found the depression to be burdensome.

	Donaldson, 1998 (United Kingdom, England, South and Central Manchester)


	Cross sectional

-
	100 dyads of caregivers and persons with AD
	Mean:
77.3 years
(SD: 8.1)
	Mean:
63.1 years
(SD: 13.6)
	DSM-III-R (1987)
	CSDD (1988)
	Gilleard's Strain Scale (1984)
(Measures caregiver burden)

GHQ (1978)
	In a stepwise multiple linear regression analysis, depression in persons with AD was significantly associated with caregiver subjective burden (Partial regression coefficient B=0.14, standardized beta weights B=0.2, 
p-value=0.0063)

In a stepwise multiple linear regression of symptoms of non-cognitive disturbances on caregiver subjective burden, physical signs of depression (partial regression coefficient B=
-0.63, p-value=0.0009) and behavioural changes in depression (partial regression coefficient B=0.48,
p-value=0.0012) in persons with AD were significantly associated with caregiver subjective burden.

The overall depression measure in persons with AD was significantly correlated to caregiver subjective burden (Pearson's correlation r=0.40, 
p-value<0.001).


	Ferri, 2004 (Argentina, Buenos Aires; Brazil, São Paulo, Botucatu, and São José do Rio Preto; Chile, Santiago/
Valparaiso; Cuba, Havana; Dominican Republic, Santo Domingo; Guatemala, Guatemala City; Mexico, Mexico City and Guadalajara; Panama, Panama City; Peru, Lima; Uruguay, Montevideo; Venezuela, Caracas; India, Bangalore, Chennai, Goa and Thrissur; China, Beijing and Hong Kong; Taiwan, Taipei; Nigeria, Anambra)


	Cross sectional

-
	555 dyads of caregivers and persons with dementia
	Africa Mean: 71.6 years
(SD: 7.7)

Latin America Mean:
77.3 years
(SD: 6.8)

China and south east Asia Mean: 76.1 years
(SD: 6.2)

India Mean: 75.5 years
(SD: 8.2)
	Africa Mean:
46.0 years
(SD: 10.6)

Latin America Mean:
55.5 years
(SD: 15.3)

China and south east Asia Mean:
59.2 years
(SD: 12.3)

India Mean: 50.1 years
(SD: 14.3)
	DSM-IV (1994)
	Geriatric Mental State Schedule
(1986)
	ZBI (1980)
	In a univariate analysis, depression in persons with dementia was significantly associated with caregiver burden (F-value = 14.2,
p-value<0.001).

In the multivariable analysis which controlled for cognitive impairment and psychological symptoms of dementia (schizophreniform/paranoid psychosis, and anxiety), depression in persons with dementia was not significantly associated with caregiver burden (F=0.4,
p-value=0.525).

43.8% of persons with dementia had depression.

	Garavello, 2010
(Brazil, São Paulo)
	Retrospective cohort

2008-2009
	29 dyads of caregivers and persons with AD
	Persons with AD and depression Median:
79.0 years (IQR: 
74.0-84.0)

Persons with AD and no depression Median:
81.0 years (IQR:
78.0-84.3)

	-
	DSM-IV (1994)

NINCDS/ADRDA (1984)
	NPI (1994)
	ZBI (2002)

Brazilian validated version
	The median ZBI scores were significantly different and higher between caregivers of persons with AD and depression (Median: 33, IQR: 16-40) and caregivers of persons with AD and no depression (Median: 10.5, IQR:4.3-22.3), Mann-Whitney U test, p-value=0.003.

There was a significant increase in caregiver stress over time in both groups, but the stress level remained significantly higher in the group of persons with AD and depression over the course of the study
(Non-parametric repeated measures ANOVA,
p-value<0.001).


	Harwood, 2001
(United States, South Florida)
	Cross sectional

-
	27 dyads of family caregivers and persons with dementia
	Mean:
81.4 years
(SD: 6)
	Mean:
66.3 years
(SD: 12)
	NINCDS/ADRDA (1984)
	Behaviour Problems Checklist Spanish (adapted from RMBPC 1992)
	Spanish language adaptation of Philadelphia Geriatric center appraisal scales developed by Lawton et al. (1989)

	The depression subscale of the Spanish RMBPC was associated with increased levels of caregiver burden (Spearman’s correlation coefficient r=-0.47,
p-value<0.05).

	Huang, 2015
(Taiwan, Kaohsiung)

Note: May have overlapping population with Huang et al. (2012) and the second Huang et al. (2015) article, but report on different caregiver outcomes.
	Cross sectional

2007-2007
	57 dyads of caregivers and persons with dementia
	Mean:
76.4 years
(SD: 9.1)
	Mean:
52.46 years (SD: 13.27)
	-
	RMBPC (1992)


	CBI
(2002)

Chinese validated
version
	Depression in persons with dementia was significantly correlated with caregiver burden (Pearson’s correlation coefficient r=0.32, p-value=0.02).

In the multiple regression analysis, the depression subscale of the RMBPC was not correlated with caregiver burden when controlling for problem focused coping strategies, coping strategies using self-blame, and the memory subscale of the RMBPC.

Depression in persons with dementia was significantly correlated with two caregiver coping strategies: wishful thinking (Pearson’s correlation coefficient r=0.31, p-value=0.02) and avoidance (Pearson’s correlation coefficient, r=0.31, p-value=0.02).


	Ilik, 2019
(Turkey)


	Cross sectional

-
	143 dyads of caregivers and persons with AD
	Mean:
75.42 years
(SD: 5.05)
	Mean:
48.93 years
(SD: 9.17)
	Diagnostic guidelines for AD of the National Institute on Aging Alzheimer's Association workgroups
(2011)
	NPI (1994)
	BDI (1988)

ZBI (2008)

Turkish validated versions

	Depression in persons with dementia was significantly negatively correlated with caregiver burden (Spearman’s correlation, 
p-value<0.001).

In a linear regression analysis, depression in persons with dementia were associated with caregiver burden ZBI scores 
(p-value<0.05).


	Koyama, 2018 (Japan, Kumamoto)
	Cross sectional

2007-2016
	43 dyads of family caregivers and persons with semantic dementia or behavioural variant FTD
	Persons with behavioural variant FTD Mean:
66.3 years
(SD: 9.9)

Persons with predominant left sided semantic  dementia Mean:
71.2 years
(SD: 6.9)

Persons with predominant right sided semantic  dementia Mean:
66.4 years
(SD: 6.8)

	-
	International consensus criteria for probable behavioural variant FTD (2011)

Consensus criteria of for the clinical diagnosis of frontotemporal lobar degeneration (1998)
	NPI (1997)

Japanese validated version
	ZBI (1997)

Japanese validated version
	Depression in persons with behavioural variant FTD was not significantly correlated with caregiver burden (Pearson’s correlation coefficient r=0.367).

Depression in persons with predominant left sided semantic dementia was significantly correlated with caregiver burden
(Pearson's r=0.842,
p-value<0.01).

Depression in persons with predominant right sided semantic dementia was not significantly correlated with caregiver burden (Pearson’s correlation coefficient r=0.530).

	Koyama, 2015 (Japan, Kumamoto)
	Cross sectional

2007-2013
	634 dyads of caregivers and persons with dementia
	Suicidal ideation Mean:
77.3 years

Depression with no suicidal ideation Mean:
74.5 years

No depression and no suicidal ideation Mean:
81.5 years

	-
	DSM-III-R (1987)

NINCDS/ADRDA (1984)
	NPI (1997)

Japanese validated  version
	ZBI (1997)

Japanese validated version
	The persons with dementia and suicidal ideation had significantly higher mean caregiver burden than
1. The persons with dementia and depression and no suicidal ideation and
2. Persons with dementia and no depression and no suicidal ideation (F=17.2,
p-value<0.001). This was determined using one-way ANOVA and Bonferroni’s post-hoc test.

The presence of depression/ dysphoria was significantly different between the suicidal ideation group, the non-suicidal ideation group with depression, and the non-suicidal ideation group without depression (F=344.9, p-value<0.001). This was determined using one-way ANOVA adjusting for NPI total score.


	Kršíková, 2018 (Czech Republic, Ostrava-Nová Ves)


	Cross sectional

2016-2017
	100 dyads of caregivers and persons with dementia
	-
	Mean:
57.3 years
(SD: 17.07)
	-
	BDI (1996)
	ZBI (1995)

Czech validated version
	The median ZBI burden scores for caregivers of persons with depression and dementia was 54, while the median ZBI burden scores for caregivers of persons with dementia without depression was 38.

There was no statistically significant difference in median caregiver burden scores (ZBI) between caregivers of persons with depression and dementia and caregivers of persons with dementia without depression 
(p-value=0.0715).

11 persons with dementia (11%) experienced depressive symptoms.


	Küçükgüçlü, 2017 (Turkey)


	Cross sectional

2015-2016
	134 dyads of caregivers and persons with AD (n=90) or FTD (n=44)
	AD Mean:
76.70 years
(SD: 8.62)

FTD Mean:
67.38 years
(SD: 9.30)
	Caregivers of persons with AD Mean:
57.41 years
(SD: 11.60)

Caregivers of persons with FTD Mean:
52.68 years
(SD: 14.86)

	DSM-IV (1994)

NINCDS/ADRDA (1984)
	NPI (2005)

Turkish version
	CBI (2009)

Turkish version
	In persons with AD, depression was not significantly correlated to caregiver burden
(p-value>0.05).

In persons with FTD, depression was not significantly correlated with caregiver burden
(p-value>0.05).

	Lethin, 2018 (England, Estonia, Finland, France, Germany, the Netherlands, Sweden, and Spain)

Note: Has the same population as Lethin et al. 2017 but presents unique one-year follow-up data.


	Prospective cohort

2010-2012
	1223 dyads of caregivers and persons with dementia
	-
	Median:
64 years
(IQR: 55-76)
	-
	NPI (1994)

CSDD (1988)
	ZBI (1980)
	In a multivariate analysis, caregiver burden was significantly associated with depression in persons with dementia (OR: 1.950,
95% CI: 1.007-1.96,
p-value=0.024).

In a multivariate analysis, depression in persons with dementia was significantly predictive for increased burden in caregivers (OR: 1.080, 95% CI: 1.024-1.139, p-value=0.005).

Caregivers who experienced burden at baseline cared for persons with dementia with more depressive symptoms than those who did not experience burden at baseline (OR: 1.156, 95% CI: 1.119-1.193,
p-value<0.001).

Factors affecting increased burden in caregivers from baseline to follow up were more symptoms of depression in persons with dementia (OR: 1.031, 95% CI: 1.008-1.054, 
p-value=0.007).


	Lima-Silva, 2015
(Brazil, São Paulo)
	Cross sectional

-
	50 dyads of caregivers and persons with AD and FTD

	Persons with AD Mean:
67.05 years
(SD: 6.61)

Persons with FTD Mean:
68.70 years
(SD: 6.80)
	Caregivers of with AD Mean:
56.90 years
(SD: 15.33)

Persons with FTD Mean:
50.93 years
(SD: 14.01)
	DSM-IV (1994)

NINCDS/ADRDA
(1984)
	CSDD (2007)

NPI (2008)

Brazilian validated versions

	ZBI (2004)

NPI Caregiver Distress Scale

Brazilian validated versions

	Caregiver burden was not correlated with depression in persons with behavioural variant FTD
(r=0.032, p-value=0.904).

Caregiver burden was not correlated with depression in persons with AD
(r=0.143, p-value=0.459).

Partial correlations were calculated for caregiver burden, with caregiver NPI-Distress being held constant.


	Liu, 2017
(China, Tianjin)

Note: May have overlapping population with Lou et al. (2015), but reports unique data on persons with DLB and FTD

	Cross sectional

2014-2015
	214 dyads of caregivers and persons with probable FTD, DLB, and AD
	Persons with behavioural variant FTD Mean:
68.94 years
(SD: 8.11)

Persons with non-fluent variant primary progressive aphasia
Mean: 
67.80 years
(SD: 8.58)

Persons with semantic variant primary progressive aphasia
Mean:
67.12 years
(SD: 9.39)

Persons with DLB
Mean:
74.23 years
(SD: 7.99)

Persons with AD
Mean:
70.51 years
(SD: 9.96)
	Caregivers of persons with behavioural variant FTD Mean:
55.08 years
(SD: 13.18)

Caregivers of persons with non-fluent variant primary progressive aphasia
Mean:
60.20 years
(SD: 16.84)

Caregivers of persons with semantic variant primary progressive aphasia
Mean:
62.75 years
(SD: 14.39)

Caregivers of persons with DLB
Mean:
60.18 years
(SD: 10.79)

Caregivers of persons with AD
Mean:
61.03 years
(SD: 14.71)

	NINCDS/ADRDA (1984)

Neary et al. (1998) criteria for FTD

McKeith et al. (1996) consensus of diagnosis for DLB
	NPI (1994)

Chinese version
	ZBI (1985)
	Depression in persons with AD was significantly correlated with caregiver ZBI scores in their caregivers (Spearman’s correlation coefficient r=0.301, p-value<0.001).

Caregiver ZBI scores were not significantly correlated with depression in persons with any other dementia type 
(FTD: Spearman’s correlation coefficient r=0.080, p-value=0.472;
Behavioural variant FTD: Spearman’s correlation coefficient r=0.086,
p-value=0.549;
Non-fluent variant primary progressive aphasia: Spearman’s correlation coefficient r=0.298,
p-value=0.281; Semantic variant primary progressive aphasia: Spearman’s correlation coefficient r=0.047, p-value=0.862;
DLB: Spearman’s correlation coefficient r=0.231, p-value=0.301).

Statistical comparisons were done using Spearman correlation and following Bonferroni correction for multiple comparisons, the signiﬁcance level was set at 0.0042.

	Lou, 2015
(China, Tianjin)
	Cross sectional

2010-2014
	310 dyads of caregivers and persons with AD
	Mean:
71.1 years
(SD: 9.44)
	Mean:
59.75 years
(SD: 13.83)
	DSM-V (2012)

NINCDS/ADRDA
(1984)
	NPI (1994)
	ZBI (1985)

GAD-7 (2006)

PHQ-9 (2001)
	Depression in persons with AD was significantly correlated with caregiver burden (Spearman’s correlation coefficient r=0.295, p-value<0.001).


	Matsumoto, 2007
(Japan, Nakayama)
	Cross sectional

2004-2006
	67 dyads of caregiver and persons with dementia

	-
	-
	DSM-III-R (1987)

NINCDS/ADRDA
(1984)

NINCDS/AIREN (1993)

	NPI (2003)

Japanese
validated version
	ZBI (1980)

NPI Caregiver Distress Scale
	The mean ZBI score for caregivers of persons with those with dementia and depression/dysphoria was 24.4 ± 13.1.


	Miller, 2019
(United States, Pacific Northwest)
	Cross sectional

2014-2015
	42 dyads of familial caregivers and persons with dementia
	Mean:
79.81 years
(SD: 7.76)
	Mean:
61 years
(SD: 12.95)

	-
	CES-D (1977)
	CES-D (1977)

Role Overload Scale by Pearlin et al. (1990)

Dyadic Strain subscale of the Dyadic Relationship Scale (2007)

	In a multilevel model to account for the inter-relatedness of individual well-being within dementia care dyads, relationship strain as evaluated by the caregiver was not significantly associated with depressive symptoms in persons with dementia
(Unstandardized beta=1.44).

In a multilevel model to account for the inter-relatedness of individual well-being within dementia care dyads, caregiver care related strain was also not significantly correlated to depressive symptoms in persons with dementia
(Unstandardized beta=0.17).


	Mohamed, 2010
(United States)
	Randomized control trial

(Analyses done were cross sectional and longitudinal in nature and combined the placebo and intervention groups)

-
	421 dyads of caregivers and persons with AD
	Mean:
77.9 years
(SD: 7.5)
	Mean:
63 years
(SD: 15.5)
	DSM-IV (1994)
	CSDD (1984)

NPI (1994)
	BDI (1961)

NPI Caregiver Distress
Scale

ZBI (1980)

	The CSDD depression scores for persons with AD were significantly correlated with the ZBI caregiver burden (Pearson’s correlation coefficient, r=0.27, p-value<0.0001).

The change in CSDD depression scores for persons with AD (from baseline to 6 months) were also correlated to the change in ZBI caregiver burden scores from baseline to 6 months
(r=0.36, p-value<0.0001).


	Molinuevo, 2011
(Spain)
	Prospective cohort

-
	249 dyads of informal caregivers and persons with AD
	Mean:
77.5 years
(SD: 7.5)
	Mean:
59.9 years
(SD: 14.9)
	DSM-IV (1994)

NINCDS/ADRDA
(1984)
	NPI (1994)
	ZBI (1985)

Spanish validated version
	Caregiver burden was significantly associated with the following BPSD in the persons with dementia: delirium, agitation, depression, anxiety, apathy, disinhibition, and sleepiness (Spearman’s correlation coefficients, 
p-value<0.05 for all variables).

After 6 months, only agitation and increased activity of persons with dementia were significantly correlated with caregiver burden (Spearman’s correlation coefficient, 
p-value<0.05).


	Nogales-González, 2015
(Spain, Madrid)

	Cross sectional

-
	361 dyads of caregivers and persons with dementia
	-
	Mean:
59.21 years
(SD: 12.68)
	-
	RMBPC (2008)

Spanish version
	ZBI (1980)

CES-D (1977)

Profile of Mood States Scale (1971) (Measures caregiver anxiety)

	In the full 24 item RMPBC scale, the frequency of depression in persons with dementia was significantly correlated with caregiver burden (r=0.28,
p-value<0.01).

In the reduced 17 item RPBMC scale, the frequency of depression in persons with dementia was significantly correlated with caregiver burden (r=0.28,
p-value<0.01).


	Özel-Kizil, 2014
(Turkey, Ankara)
	Cross sectional

-
	49 dyads of caregivers and persons with dementia
	Mean:
76.5 years
(SD: 5.6)
	Mean:
53 years
(SD: 12)
	DSM-IV-TR (2000)
	CSDD (2003)

Turkish validated version
	ZBI (2008)

Turkish validated version
	There were no significant correlations between ZBI caregiver burden scores and CSDD scores for depression in persons with dementia
(Pearson’s correlation coefficient, p-value>0.05).


	Papastavrou, 2007 (Cyprus)


	Cross sectional

2004-2005
	172 dyads of caregivers and persons with dementia
	Mean:
75 years
(SD: 7.93)
	Mean:
52 years
(SD: 13.38)
	-
	RMBPC (1990)
	Burden Interview by Papastavrou
et al. (2005)

CES-D (1997)

	Caregiver burden was significantly correlated to depressive symptoms in persons with dementia (r=0.25, p-value<0.01).

	Pöysti, 2012
(Finland)
	Cross sectional

-
	335 dyads of spousal caregivers and persons with dementia
	Mean:
78 years
	Mean:
78 years
	-
	CSDD (1988)

NPI (1994)
	ZBI (1987)
	In a logistic regression analysis exploring independent determinants associated with high caregiver burden (Zarit score>40 points) in dementia spousal caregiving, depression in persons with dementia as measured by the CSDD was significantly associated with high caregiver burden (OR=1.07, 95% CI=1.00-1.14, p-value=0.03).


	Prince, 2012
(Argentina, Buenos Aires; Brazil, São Paulo, Botucatu and São José do Rio Preto; Chile, Santiago/
Valparaiso; Cuba, Havana; Dominican Republic, Santo Domingo; Guatemala, Guatemala City; Mexico, Mexico City and Guadalajara; Panama, Panama City; Peru, Lima; Uruguay, Montevideo; Venezuela, Caracas; India, Bangalore, Chennai, Goa, Thrissur; China, Beijing, Hong Kong; Taiwan, Taipei; Nigeria, Anambra)

Note: Has overlapping population with the study Ferri et al. (2004), both part of the 10/66 Dementia Research Group.


	Cross sectional

-
	673 dyads of caregivers and persons with dementia
	-
	-
	DSM-IV (1994)
	AGECAT (1986)
	ZBI (1980)
	Comorbid depression in persons with dementia was associated with caregiver burden. The adjusted meta-analyzed mean differences for caregiver burden related to depression in persons with dementia was 3.2, 95% CI: 0.4-5.9.

Mean caregiver burden was significantly different between caregivers of persons with dementia and depression and caregivers of persons with dementia and no depression in only Peru (urban) (t=4.4, 
p-value=0.04) and China (rural) (t=5.2,
p-value=0.03).

In Cuba, mean caregiver burden was not significantly different between caregivers of persons with dementia and depression and caregivers of persons with dementia and no depression (t=2.6, p-value=0.11). This relationship was also not significant in the Dominican Republic (t=1.8,
p-value=0.18), Peru (rural) (t=0.1, p-value=0.93), Venezuela (t=3.0, p-value), Mexico (urban) (t=0.1,
p-value=0.81), Mexico (rural) (t=0.2, 
p-value=0.69), China (urban) (t=1.6, 
p-value=0.21), India (urban) (t=1.9, p-value=0.20), and India (rural) (t=1.2, 
p-value=0.29).


	Raggi, 2015
(Italy, Forlî and Troina)


	Cross sectional

-
	73 dyads of caregivers and persons with AD
	Median:
75 years
(IQR:
68.5-78.5)
	Median:
64 years
(IQR:
52-72)

	DSM-V (2013)
	GDS (1982)


	CBI (1989)

NPI Caregiver Distress Scale
	Depression in persons with dementia was not significantly correlated with caregiver burden (Spearman's correlation coefficient rho ρ=0.083).


	Rankin, 1992
(United States)


	Cross sectional

-
	121 dyads of caregivers and persons with dementia
	Mean:
76 years
(SD: 8)
	Adult children Mean:
50 years
(SD: 8.1)

Spouses Mean:
72 years
(SD: 9.2)

Other family Mean:
57 years
(SD: 16.4)

	DSM-III-R (1987)

NINCDS/ADRDA (1984)
	GDS (1986)
	ZBI (1985)

CES-D (1977)


	Depression scores as measured by the GDS in persons with dementia was not significantly correlated to caregiver burden (Pearson's correlation coefficient r=0.19).


	Rankin, 2001
(United States, West Virginia)

Note: Many be an overlapping population with Rankin et al. (1992)


	Cross sectional

1990-1999
	96 dyads of caregivers and persons with dementia
	Mean:
70 years
(SD: 9.01)
	Mean:
69 years
(SD: 8.94)
	DSM-III-R (1987)

DSM-IV (1994)

NINCDS/ADRDA
(1984)
	GDS (1982)
	ZBI (1980)

CES-D (1986)
	In a final path analysis, GDS depression scores in persons with dementia were not significantly associated with caregiver burden ZBI scores (Beta weight=0.124).

Using zero-order correlations, GDS depression scores in persons with dementia were not significantly correlated with caregiver burden ZBI scores (r=0.20).


	Reuben, 2019 (United States, Los Angeles)
	Prospective cohort

2012-2014
	554 persons with dementia and 469 caregivers
	Mean:
82.3 years (SD: 8.6)
	-
	-
	CSDD (1988)

NPI (2000)
	MCSI (2003)

PHQ-9 (2001)

DBS-CG (2018)

NPI Caregiver Distress Scale
	In adjusted multivariable models, at 1 year, being a male caregiver, caring for persons with dementia with fewer depressive symptoms (OR: 0.61, 95% CI: 0.46-0.81, 
p-value<0.001), and higher baseline caregiver burden were associated with caregiver improvement on the caregiver burden scale.

Being a male caregiver and more baseline patient functional impairment, fewer depressive symptoms in persons with dementia (OR: 0.53, 95% CI: 0.36-0.78, 
p-value<0.05), and fewer patient behavioural symptoms were associated with caregivers who were more likely to maintain low burden at 1 year.

In a multivariable linear regression model, person with dementia’s depressive symptoms as measured by CSDD tertial were not significantly associated to the one year change scores of caregiver strain as measured by the MCSI (OR: 0.01, 95% CI: -0.83-0.86, p-value>0.05).


	Rocca, 2010
(Italy, Turin)
	Cross sectional

2004-2004
	195 dyads of caregivers and persons with AD
	Mean:
75.4 years
(SD: 6.75)
	-
	DSM-IV-TR (2000)
	NPI (1994)
	CBI (1989)
	Univariate linear regressions showed significant statistical associations between total NPI scores and CBI scores in the depressive symptom cluster (df=1, 96, standardized β=0.408,
p-value=0.039).


	Schumann, 2019
(Germany, Munich)
	Cross sectional

2010-2010
	100 dyads of caregivers and persons with AD
	Mean:
72.47 years (SD: 11.67)
	-
	NINCDS/ADRDA (1984)
	NPI (1997)
	ZBI (1980)
	Depression in persons with dementia as measured by the NPI scale was not significantly correlated to caregiver burden
(r=0.20, p-value>0.05).


	Shim, 2016
(South Korea, Seoul)
	Prospective cohort

2002-2012
	110 dyads of caregiver and persons with dementia
	Mean:
74.46 years
(SD: 8.85)
	-
	DSM-IV (1994)

NINCDS/ADRDA (1984)
	NPI (2004)

Korean version
	ZBI (2004)

Korean validated version
	In a bivariate analysis, changes in ZBI total score were significantly correlated with changes in
NPI-depression scores at the one year follow up
(r=0.26, p-value<0.01).


	Slachevsky, 2013
(Chile)
	Cross sectional

2009-2011
	291 dyads of caregivers and persons with dementia
	Mean:
77.39 years
(SD: 10.6)
	Mean:
60.1 years
(SD: 13.9)
	-
	NPI (2000)
	ZBI (2009)

Chilean validated version
	Depression in persons with dementia was not statistically significant in the multiple linear regression analysis where caregiver burden ZBI scores were the dependent variable (standardized β=
-0.115, p-value=0.112).


	Sousa, 2016
(Brazil and Spain)
	Cross sectional

-
	274 dyads of caregivers and persons with AD
	Persons with AD in Spain Mean:
77.7 years
(SD: 6.5)

Persons with AD in Brazil Mean:
77.4 years
(SD: 6.6)
	-
	DSM-IV-TR (2000)

NINCDS/ADRDA (1984)
	NPI (1994)

Brazilian and Spanish versions
	ZBI (1980)

Brazilian and Spanish versions
	Depression in persons with dementia was correlated to ZBI caregiver burden in both Spanish caregivers (Spearman’s correlation coefficient r=0.22,
p-value=0.007) and Brazilian caregivers (Spearman’s correlation coefficient r=0.28, 
p-value=0.001).

In a multivariate linear regression analysis in the Brazilian sample of caregivers, depression in persons with dementia was a significant predictor of high levels of caregiver burden as measured by the ZBI (Pearson’s correlation coefficient r=0.38,
p-value<0.001). Anxiety in persons with dementia was also significant predictor of high levels of caregiver burden in Brazilian caregivers (Pearson’s correlation coefficient r=0.36, p-value=0.024).

In a multivariate linear regression analysis, of the examined BPSD, apathy/indifference
(Pearson’s correlation coefficient r=0.41,
p-value<0.001), agitation/aggression (Pearson’s correlation coefficient r=0.31,
p-value=0.019) and irritability (Pearson’s correlation coefficient r=0.35, p-value=0.027) were significant predictors of high levels of caregiver burden in Spanish caregivers. Depression in persons with dementia was not a significant predictor of high levels of caregiver burden in Spanish caregivers (Pearson’s correlation coefficient r=0.18, p=0.748).

In a linear regression model examining which factors were associated with caregiver burden separated by gender, agitation/aggression
(Pearson’s correlation coefficient r=0.60,
p-value=0.001), apathy/indifference
(Pearson’s correlation coefficient r=0.57,
p-value=0.002), and depression (r=0.12,
p-value=0.037) were significant in male Spanish caregivers, while in male Brazilian caregivers, only depression in persons with dementia was significantly correlated to caregiver burden (Pearson’s correlation coefficient r=0.53, p-value=0.022).

In a similar linear regression model, the BPSD which were significantly correlated with caregiver burden in female Brazilian caregivers were anxiety
(Pearson’s correlation coefficient r=0.45,
p-value=0.001), depression
(Pearson’s correlation coefficient r=0.34,
p-value=0.002), agitation/aggression (Pearson’s correlation coefficient r=21,
p-value=0.019), and delusions (Pearson’s correlation coefficient r=0.25, p-value=0.029), while in Spanish female caregivers only apathy/indifference in persons with dementia was significantly correlated to caregiver burden
Pearson’s correlation coefficient (r=0.36,
p-value=0.001).


	Springate & Tremont, 2014
(United States, Rhode Island)
	Cross sectional

-
	206 dyads of caregivers and persons with dementia
	Mean:
78.34 years
(SD: 9.87)
	Mean:
62.88 years
(SD: 12.69)
	-
	RMBPC (1992)
	ZBI (1980)
	Depression in persons with dementia was significantly correlated with impact on caregiver’s life (r=0.24,
p-value<0.01), and caregiver guilt (r=0.22, 
p-value<0.01).


	Sugimoto, 2018 (Japan, Obu)
	Cross sectional

2010-2015
	1193 dyads of caregivers and persons with AD
	Mean:
78.8 years
(SD: 6.3)
	-
	NINCDS/ADRDA (1984)
	GDS (1982)
	ZBI (1987)

Japanese validated version
	In the univariate unadjusted linear regression analysis, depressive symptoms in persons with AD was associated with caregiver burden (Coefficient=0.54, 95% CI: 0.26-0.82, beta β=0.11, p-value <0.001).

In the multivariate adjusted multiple regression model, which adjusted for age, sex, education, marital status, living situation, financial status, physical function, cognitive status, mood nutritional status, continuous frailty index score, polypharmacy, and the dementia behavioural disturbance scale scores (1990), depression in persons with dementia was not significantly associated with caregiver burden (Coefficient: -0.10, 95% CI: -0.34-0.13, beta β =-0.02,
p-value=0.389).


	Torrisi, 2017
(Italy, Messina)
	Cross sectional

-
	27 dyads of caregivers and persons with dementia
	Mean:
76.2 years
(SD: 7.1)
	-
	-
	NPI (1994)
	CBI (1989)
	Depression in persons with dementia was correlated with caregiver burden (Spearman’s correlation coefficient, r=0.45, 
p-value<0.05).

Backward linear regression showed that irritability (Standardized β=0.35,
p-value=0.046), hallucinations (Standardized β=0.43,
p-value<0.01) and depression (Standardized β=0.37, p-value=0.036) in persons with dementia were the significant predictors of caregiver burden
(adjusted R2=0.58).


	Uribe, 2016 (Germany)


	Cross sectional

2013-2013
	536 dyads of caregivers and persons with dementia
	Mean:
79.6 years
(SD: 8.4)
	Mean:
64.4 years
(SD: 12.7)
	-
	BIZA-D
German standardized burden questionnaire by Zank et al. (2006)
	BIZA-D
German standardized burden questionnaire by Zank et al. (2006)
	The mean caregiver burden score associated with depression in persons with dementia was 2.0 ± 1.2 (n=536).

The mean caregiver burden score for male caregivers associated with depression in persons with dementia was 1.8 ± 1.2 (n=139).

The mean caregiver burden score for female caregivers associated with depression in persons with dementia was 2.1 ± 1.6 (n=396).


	Victoroff, 1998
(United States, California)
	Cross sectional

-
	35 dyads of caregivers and persons with dementia
	Mean:
72.3 years
(SD: 6.5)
	-
	DSM-IV (1994)

NINCDS/ADRDA (1984)
	CSDD (1988)
	ZBI (1980)

Zung Self-Rating Depression Scale (1965)
	In a stepwise regression model, there was no significant association between depression on the CSDD completed by persons with dementia on caregiver burden.


	Vitaliano, 1991 (United States, Western Washington state)


	Prospective cohort

-
	95 dyads of spousal caregivers and persons with AD
	Mean:
70.9 years
(SD: 6.9)
	Mean:
67.4 years
(SD: 7.4)
	DSM-III (1980)
	HRSD (1960, 1988)
	Screen for caregiver burden by Vitaliano et al. (1991)
	Depression in persons with AD was significantly correlated to caregiver burden at baseline (n=95, r=0.24, p-value<0.05).

Depression in persons with dementia was not significantly correlated to caregiver burden at follow-up (Between 15-18 months) (n=79, r=0.16, 
p-value>0.05).



	Wang, 2008 (China, Shanghai)


	Cross sectional

2006-2007
	42 dyads of caregivers and persons with dementia
	-
	Mean:
66 years
(SD: 12.67)
	DSM-IV (1994)
	NPI (2001)

Chinese validated version
	ZBI (2008)

Chinese version
	Depression as measured by the NPI in persons with dementia was not significantly correlated to caregiver burden (Spearman's rank correlation coefficient r=
-0.14, p-value=0.383).


	Watson, 2011
(United States, North Carolina)
	Cross sectional

-
	257 dyads of caregivers and persons with AD
	Mean:
77.8 years
(SD: 7.4)
	Mean:
62.8 years
(SD: 15.8)
	DSM-IV (1994)
	CSDD (1988)

NPI (1994)
	Burden Interview by Whitlatch et al.
(1991)

BDI (1961)
	In a regression model, caregiver burden increased with higher CSDD scores
(Categories: score<7, score between 7-12, score ≥12) in persons with dementia
(p-value<0.01), and related caregivers (i.e. spouses and children) were more likely to report high burden than
non-related caregivers
(p-value<0.001).


	Wong, 2019 (China, Hong Kong, Tuen Mun and Shatin districts)
	Cross sectional

-
	89 dyads of familial caregivers and persons with dementia
	-
	-
	-
	NPI (2001)

Chinese validated version
	ZBI (2005)

CES-D (1998)

Chinese validated versions



	Caregiver burden was not significantly correlated to depression in persons with dementia (Pearson’s correlation coefficient r=0.200).

	Xue, 2018
(China, Taiyuan)
	Cross sectional

2014-2014
	168 dyads of family caregivers and persons with AD
	Mean:
73.3 years
(SD: 7.6)
	-
	DSM-V (2012)

NINCDS/ADRDA
(1984)
	GDS (1996)

Chinese validated version
	CBI (2002)

Zung Self-Rating Anxiety Scale (1984)

Zung Self-Rating Depression Scale (1994)

Positive aspects of caregiving measured by the self-affirmation and outlook on life questionnaire (2007)

Chinese validated versions

	In a latent variable interaction model, depression in persons with dementia was not significantly related to CBI (b=0.07, t=0.53).

There were significant interaction effects between depression in persons with dementia and the positive aspects of caregiving significantly on caregiver burden (b= -0.04, t=-3.09,
p-value<0.01).

When the positive aspects of caregiving for responding to patients depression is low, the relationship between depression in persons with dementia and the response generated in caregivers was stronger than when the positive aspects of caregiving for dealing with depression in persons with dementia was medium or high.


	Yang, 2019
(China, Xinjin County, Western China's Sichuan Province)
	Cross sectional

2018-2018
	157 dyads of family caregivers and persons with dementia
	Mean:
77.58 years
(SD: 10.3)
	Mean:
58.54 years
(SD: 13.72)
	-
	CSDD (2008)

Chinese version
	ZBI (2001)

Subscale of a caregiver meaning scale
(2011)

Chinese validated version
	In a regression analysis, depression in persons with dementia was found to significantly related to caregiver burden (b=0.58, SE=0.12, p-value<0.001) when controlling for caregiver sex, age, education level, income and familial relationship with the care recipients.

In a regression analysis examining the moderating role of finding positives in caregiving on the association between depression of dementia patients and caregiver burden, a significant association between depression of dementia patients and family caregiver burden was present (b=1.40, SE=0.42, p-value<0.001).
The interaction term of depression in persons with dementia and finding positives in caregiving was significant (b=-0.05, SE=0.03, p-value<0.05), confirming that finding positives in caregiving moderated the link between depression in persons with dementia and caregiver burden.

There was a positive correlation between depression in persons with dementia and caregiver burden. This correlation was weaker among family members with a high level of finding positives in caregiving, compared to those with a low level of finding positives in caregiving.


	CAREGIVER BURNOUT (n=3)

	Hiyoshi-Taniguchi, 2018
(Japan, Osaka, Kyoto, Shimane Prefecture)
	Cross sectional

-
	80 dyads of caregivers and persons with dementia
	-
	Mean:
61.6 years
(SD: 10.4)
	-
	NPI (2007)

Japanese validated version
	Pines’ Burnout Index (1988)

NPI Caregiver Distress Scale

Japanese validated versions



	Mean caregiver burnout was significantly correlated with mean caregiver NPI distress for dysphoria/depression (Spearman’s correlation coefficient r=0.388,
p-value<0.01).

Mean caregiver burnout was also correlated with mean NPI severity of depression/dysphoria symptoms in persons with dementia (Spearman’s correlation coefficient r=0.267, p-value<0.05).

The mean caregiver burnout for depression/dysphoria symptoms was 3.5 ± 1.3.


	Truzzi, 2012
(Brazil, Rio de Janeiro)
	Cross sectional

2005-2010
	145 dyads of caregivers and persons with dementia
	Mean:
76.4 years
(SD: 6.9)
	Mean:
56.6 years
(SD: 13.6)
	DSM-IV (1994)

NINCDS/ADRDA (1984)
	NPI (2008)

Brazilian validated version
	MBI
(2002)

Brazilian validated version
	In a multiple linear regression, NPI-depression was not related to the emotional exhaustion subscale of the MBI for caregivers (β=0.08,
p-value=0.33).


	Yilmaz, 2009
(Turkey, Ankara)
	Cross sectional

-
	44 dyads of caregivers and persons with AD
	-
	-
	DSM-IV (1994)
	GDS-20 (1997)

Turkish adaptation
	MBI
(1992)

Turkish validated version
	MBI depersonalization score of the caregivers of persons experiencing depression (GDS≥14) was 4.94 ± 2.9, while depersonalization scores of caregivers of persons not experiencing depression was 2.46 ± 2.07, and this difference was statistically significant (Mann-Whitney U-test, p-value=0.017).

MBI exhaustion scores
(Mann-Whitney U-test,
p-value=0.509) and MBI-personal achievement scores (Mann-Whitney U-test, p-value=0.213) for caregivers were not significantly different for caregivers of depressed persons with dementia vs caregivers of non-depressed persons with dementia.


	CAREGIVER DEPRESSION (n=27)

	Caron, 1999
(United States)
	Prospective cohort

-
	72 dyads of caregivers and persons with AD
	Mean:
68.26 years
(SD: 8.44)
	Mean:
63.57 years
(SD: 8.94)
	DSM-III-R (1987)
	BEHAVE-AD (1989)
	Zung Self-Rating Depression Scale (1965)

Boundary Ambiguity Scale for Dementia (1990)
	In a cross lag analysis (which characterizes the relationship between initial score on a predictor variable and increases or decreases in the dependent variable), initial depressed mood scores of persons with AD were not significantly correlated with the 12 month change in caregiver depression (Partial r2=0.04, p-value not significant).


	Cheng, 2013
(Hong Kong, China)
	Cross sectional

-
	142 dyads of caregivers and persons with AD
	Mean:
82.3 years
(SD: 6.74)
	Mean:
58.85 years
(SD: 12.18)
	NINCDS/ADRDA (1984)
	RMBPC (1999)

Chinese validated version
	ZBI (1985)

HRSD (1960)

Chinese validated versions

Pearlin et al. Measure of Role Overload
(1990)

	Caregiver depression was significantly correlated with depression in persons with AD (r=0.23, p-value<0.01).

	Diehl-Schmid, 2013 (Germany)


	Cross sectional

-
	94 dyads of caregivers and persons with FTD
	Mean:
63.94 years
(SD: 10.08)
	Mean:
59.11 years
(SD: 11.74)
	-
	Self-developed standardized questionnaire, which asked how burdensome specific symptoms (like depression) and impairments of the persons with FTD were for caregivers.

	Caregiver Strain Index (1983)

BDI-II (1996)
	Depression in persons with FTD was not significantly correlated to depression in caregivers (p-value=0.35).



	Fauth, 2014
(United States, Utah)
	Cross sectional

-
	177 dyads of caregivers and persons with dementia
	-
	Mean:
66.7 years (SD: 16.1)
	-
	NPI (1994)

RMBPC (1992)
	GDS (1982)

NPI Caregiver Distress Scale
	Caregivers with elevated depression scores on the GDS displayed proportionally higher prevalence of persons with depression and dementia
(phi, φ =0.185, p=0.017).

In the RMBPC, depressive subscale frequency in persons with dementia was correlated to caregiver depressive symptoms
(r=0.22, p-value<0.01).

When depressive symptoms were present in persons with dementia, the average intensity scores on the NPI were significantly higher in the elevated GDS caregiver group for depressive symptoms (t(91) = -2.65,
p-value <0.01).


	Gellert, 2018 (Germany, Berlin)
	Prospective cohort

2011-2013
	82 dyads of caregivers and persons with dementia
	Mean:
75.44 years
(SD: 5.89)
	Mean:
72.96
(SD: 6.76)
	National Institute of Aging criteria for all cause dementia (McKhann et al. (2011)
	GDS-SF-15 (1986)
	Dyadic Coping Inventory (2010)

GDS-SF-15 (1986)

Perceived Stress Scale (1983)
	At baseline, depressive symptoms in persons with dementia were not significantly correlated to caregiving partners depressive symptoms at baseline (r=0.02), or caregiving partners depressive symptoms at the 6-month follow up
(r= -0.04).

At the 6-month follow-up, depressive symptoms in persons with dementia were not significantly correlated to caregiver depression at baseline (r= -0.11), or caregiver depression at the 6-month follow-up (r=0.09).

In the final actor-partner interdependence model developed by the authors, the persons with dementia depressive symptoms were not significantly related to the caregiver’s depressive symptoms (unstandardized coefficient=0.13).


	Harwood, 1998 (United States, Florida, Miami)


	Cross sectional

1987-1996
	653 dyads of caregivers and persons with AD
	White Hispanic Mean:
75.1 years
(SD: 6.5)

White Non-Hispanic Mean:
78.1 years
(SD: 7.1)

	-
	NINCDS/ADRDA
(1984)

	DSM-III-R (1987)

DSM-IV (1994)
	CES-D (1977)
	Depression in persons with dementia was not significantly associated with caregiver depression in White Non-Hispanic spouses (OR: 1.5, 95% CI: 0.6-3.7), White Hispanic spouses (OR: 1.4, 95% CI: 0.03-6.2), White Non-Hispanic children (OR: 1.5, 95% CI: 0.5-4.2), and White Hispanic children (OR: 0.8, 95% CI: 0.2-3.0).

In a primary correlation, a diagnosis of depression in persons with dementia was not significantly correlated with caregiver depression CES-D scores 
(p-value>0.05).


	Hasegawa, 2014
(Japan, Kumamoto)
	Prospective cohort

2011-2012
	135 dyads of caregivers and persons with dementia
	Mean:
79.5 years (SD: 8.1)
	Depressed caregivers Mean:
62.8 years
(SD: 13.3)

Non-depressed caregivers Mean:
62.0 years (SD: 12.9)

	NINCDS/ADRDA
(1984)

NINCDS/AIREN (1993)

McKeith et al. (2005) consensus of diagnosis for DLB
	NPI (1997)

Japanese version
	CES-D Scale (1985)

Japanese version
	The mean NPI-distress scores were significantly higher for depression in persons with dementia between the depressed (0.93 ± 1.11) and non-depressed caregivers (0.54 ± 0.8, 
t-test, p-value=0.044).

The prevalence of depression in persons with dementia was 52.3% in the depressed caregiver group and 41.8% in the non-depressed caregiver group.


	Huang, 2015 (Central Taiwan)

Note: May have overlapping population with Huang et al. (2012) and the second Huang et al. (2015) article, but report on different caregiver outcomes.

	Cross sectional

2001-2008
	276 dyads of caregivers and persons with dementia

	Mean:
79.7 years (SD: 7.2)
	Mean:
54.11 years (SD: 13.82)
	DSM-IV (1994)
	NPI (1994)
	CES-D (1995)

Chinese validated version
	Depression in persons with dementia was not significantly associated with caregiver depression
(Independent t-test,
p-value=0.05).

	Ilik, 2019
(Turkey)


	Cross sectional

-
	143 dyads of caregivers and persons with AD
	Mean:
75.42 years
(SD: 5.05)
	Mean:
48.93 years
(SD: 9.17)
	Diagnostic guidelines for AD of the National Institute on Aging Alzheimer's Association workgroups
(2011)
	NPI (1994)
	BDI (1988)

ZBI (2008)

Turkish validated versions

	Depression in persons with dementia was significantly positively correlated with caregiver depression as measured by the BDI (Spearman’s correlation,
p-value=0.002).

	Lou, 2015
(China, Tianjin)
	Cross sectional

2010-2014
	310 dyads of caregivers and persons with AD
	Mean:
71.1 years
(SD: 9.44)
	Mean:
59.75 years
(SD: 13.83)
	DSM-V (2012)

NINCDS/ADRDA
(1984)
	NPI (1994)
	ZBI (1985)

GAD-7 (2006)

PHQ-9 (2001)
	Depression in AD persons with AD was significantly correlated with caregiver depression (Spearman’s correlation coefficient, r=0.332, p-value<0.001).


	Mahoney, 2005
(United Kingdom, London, North London, or Essex (inner-city, suburban, semi-rural and new town areas)


	Cross sectional

-
	153 dyads of caregivers and persons with AD
	Mean:
81 years
(SD: 7.6)
	Mean:
64 years
(SD: 3.3)
	DSM-IV (1994)

NINCDS/ADRDA
(1984)
	NPI (1994)
	HADS (1983)
	Depression in persons with AD was not significantly correlated with caregiver depression.

	Miller, 2019
(United States, Pacific Northwest)
	Cross sectional

2014-2015
	42 dyads of familial caregivers and persons with dementia
	Mean:
79.81 years
(SD: 7.76)
	Mean:
61 years
(SD: 12.95)

	-
	CES-D (1977)
	CES-D (1977)

Role Overload Scale by Pearlin et al. (1990)

Dyadic Strain subscale of the Dyadic Relationship Scale (2007)

	Caregiver depressive symptoms were not significantly correlated to depressive symptoms in persons with dementia
(Tau correlation= -0.39).

	Mohamed, 2010
(United States)
	Randomized control trial

(Analyses done were cross sectional and longitudinal in nature and combined the placebo and intervention groups)

-
	421 dyads of caregivers and persons with AD
	Mean:
77.9 years
(SD: 7.5)
	Mean:
63 years
(SD: 15.5)
	DSM-IV (1994)
	CSDD (1984)

NPI (1994)
	BDI (1961)

NPI Caregiver Distress
Scale

ZBI (1980)

	The CSDD for persons with AD was significantly correlated with the BDI for caregiver depression (Pearson’s correlation coefficient r=0.26,
p-value<0.0001).

The CSDD for persons with AD (from baseline to 6 months) was also correlated to the BDI for caregiver depression (r=0.18,
p-value<0.01).

The severity of depressive symptoms in persons with AD was also a significant predictor of caregiver distress in a stepwise regression model
(Partial r2=0.2, F=99.89,
p-value<0.001).


	Neundorfer, 2001
(United States, Cleveland)
	Prospective cohort

1992-1999
	353 dyads of caregivers and persons with AD
	Mean:
73 years
	Mean:
64 years
	NINCDS/ADRDA (1984)
	BRSD (1995)
	CES-D (1977)
	Caregiver depression was significantly correlated with depressive symptoms in persons with AD at baseline
(r=0.16, p-value<0.01).

In two multilevel analysis models, the greater the rate of increase in the persons with AD depressive symptoms, the greater the rate of increase in the caregiver depression was found in model 3 (gamma, γ=0.402, SE=0.211,
p-value<0.05, two-tailed) and model 4 (gamma, γ=0.589, SE=0.268, 
p-value<0.05, one-tailed).

In two multilevel analysis models, the acceleration of patient depressive symptoms was not significantly related to acceleration of caregiver depression in model 3 (gamma γ=0.290, SE=0.316, p-value>0.05) and model 4 (gamma γ=0.536, SE=0.519, 
p-value>0.05).

Model 3 contained the independent variables as predictors of the parameters of change, while model 4 contained the independent variables plus the mean time of observation.
The models included the following variables: caregiver sex, whether the caregiver was a spouse, caregiver self-rated health, duration of illness in the persons with dementia, instrumental activities of daily living, basic activities of daily living, and depressive symptoms in persons with dementia

Based on the findings of the fourth multilevel model, the longer the time the caregiver was observed, the initial rate of change in patient depressive symptoms had a greater positive effect on caregiver depression.


	Nogales-González, 2015
(Spain, Madrid)

	Cross sectional

-
	361 dyads of caregivers and persons with dementia
	-
	Mean:
59.21 years
(SD: 12.68)
	-
	RMBPC (2008)

Spanish version
	ZBI (1980)

CES-D (1977)

Profile of Mood States Scale (1971) (Measures caregiver anxiety)

	In the full 24 item RMPBC scale, the frequency of depression in persons with dementia was significantly correlated with caregiver depression (r=0.28,
p-value<0.01).

In the reduced 17 item RPBMC scale, the frequency of depression in persons with dementia was significantly correlated with caregiver depression (r=0.28, p-value<0.01).


	Ornstein, 2013
(United States, New York, Maryland, and Massachusetts)
	Cross sectional

1997-2008
	160 dyads of caregiver and persons with dementia
	Mean:
75.4 years
(SD: 7.4)
	Mean:
65.3 years
(SD: 14.4)
	NINCDS/ADRDA (1984)
	CUSPAD (1992)
	Brief Depressive Symptom Inventory (1993)
	In an unadjusted model, depressive symptoms in persons with dementia had a statistically significant impact on the likelihood of caregiver depression (OR: 1.77, 95% CI: 1.28-2.44, 
p-value<0.01).

In the final model which adjusted for other symptom clusters and functional status in persons with dementia, and whether a caregiver was a spouse, depression in persons with dementia had a statistically significant impact on the likelihood of caregiver depression (OR: 1.55, 95% CI: 1.14-2.11,
p-value<0.01).

When persons with dementia’s antidepressant and neuroleptic use was controlled for, it was still found that the effect of persons with dementia’s depressive symptoms on caregiver depression statistically significant (OR=1.76, 95% CI: 1.26-2.45, p-value<0.05).

After all the analyses, persons with dementia’s depressive symptoms had the largest effect and remained the only statistically significant
(p-value<0.05) predictor of caregiver depression.


	Papastavrou, 2007 (Cyprus)


	Cross sectional

2004-2005
	172 dyads of caregivers and persons with dementia
	Mean:
75 years
(SD: 7.93)
	Mean:
52 years
(SD: 13.38)
	-
	RMBPC (1990)
	Burden Interview by Papastavrou
et al. (2005)

CES-D (1977)
	Caregiver depression was significantly correlated to depressive symptoms in persons with dementia (r=0.19, 
0.01<p-value<0.05).

	Rabinowitz, 2009
(United States, California, Palo Alto)

	Cross sectional

-
	256 dyads of caregiver and persons with dementia
	Mean:
77.61 years
(SD: 9.33)
	Mean:
56.52 years
(SD: 13.95)
	-
	RMBPC (1992)
	CES-D (1976)
	In a zero-order correlation, depression in persons with dementia was significantly correlated with caregiver depression (r=0.15,
p-value<0.05).


	Rankin, 1992
(United States)


	Cross sectional

-
	121 dyads of caregivers and persons with dementia
	Mean:
76 years
(SD: 8)
	Adult children Mean:
50 years
(SD: 8.1)

Spouses Mean:
72 years
(SD: 9.2)

Other family Mean:
57 years
(SD: 16.4)

	DSM-III-R (1987)

NINCDS/ADRDA (1984)
	GDS (1986)
	ZBI (1985)

CES-D (1977)


	Depression scores as measured by the GDS in persons with dementia was not significantly correlated with caregiver depressive symptoms (Pearson's correlation coefficient
r= -0.05).

	Rankin, 2001
(United States, West Virginia)

Note: May be an overlapping population with Rankin et al. (1992)

	Cross sectional

1990-1999
	96 dyads of caregivers and persons with dementia
	Mean:
70 years
(SD: 9.01)
	Mean:
69 years
(SD: 8.94)
	DSM-III-R (1987)

DSM-IV (1994)

NINCDS/ADRDA
(1984)
	GDS (1982)
	ZBI (1980)

CES-D (1986)
	Using zero-order correlations, GDS depression scores in persons with dementia were not significantly correlated with caregiver depression as measured by the CES-D (r=0.01).



	Reuben, 2019 (United States, Los Angeles)
	Prospective cohort

2012-2014
	554 persons with dementia and 469 caregivers
	Mean:
82.3 years (SD: 8.6)
	-
	-
	CSDD (1988)

NPI (2000)
	MCSI (2003)

PHQ-9 (2001)

DBS-CG (2018)

NPI Caregiver Distress Scale

	In a multivariable linear regression model, person with dementia’s depressive symptoms as measured by CSDD tertial were not significantly associated to the one-year change scores of caregiver depression as measured by the PHQ-9
(OR: -0.07, 95% CI: -0.78-0.64, p-value>0.05).


	Shua-Haim, 2001
(United States, New Jersey)


	Cross sectional

1999-1999
	77 dyads of caregivers and persons with AD
	Mean:
80.4 years
(SD: 6.8)
	Mean:
63.1 years
(SD: 16.3)
	NINCDS/ADRDA (1984)
	GDS (1982)
	GDS (1982)

	In a univariate logistic regression model, the odds of a caregiver experiencing depression was 3.12 (95% CI: 1.20-8.13, 
p-value=0.02) times higher when they were taking care of a persons with AD who was also depressed compared to caregivers caring for non-depressed persons with AD.

In a multivariable logistic regression model, which adjusted for persons with AD GDS scores, ADL scores, and presence of hallucinations, the adjusted odds of a caregiver experiencing depression was 2.85 (95% CI: 1.02-7.97, p-value=0.046) times higher when they were taking care of a person with AD who was depressed compared to caregivers caring for non-depressed person with AD.

Interestingly, when person with AD MMSE scores were included as a variable in the multivariate model, all the other factors, including the presence of depression in persons with AD, became statistically insignificant.

32 (42%) of persons with AD had depression, while 29 (38%) of caregivers had depression.

A GDS score ≥ 5 was used to indicate the presence of depression.


	Thomas, 2006
(France, Limoges, Paris, Dax, La Rochelle, and Lyon)
	Cross sectional

2004-2004
	100 dyads of caregivers and persons with dementia
	Mean:
80.2 years
(SD: 6.8)
	Mean:
65.7 years
(SD: 12.8)
	DSM-IV (1994)
	CSDD (1988)

NPI (1994)
	Mini-GDS (2000)

Caregiver quality of life scale developed by the first PIXEL studies (2002)

French validated version (2004)

	Caregiver depression often occurred in caregivers of   persons with dementia and depression: 36 depressive caregivers out of 51 took care of a depressive person with dementia
(p-value=0.01).



	Victoroff, 1998
(United States, California)
	Cross sectional

-
	35 dyads of caregivers and persons with dementia
	Mean:
72.3 years
(SD: 6.5)
	-
	DSM-IV (1994)

NINCDS/ADRDA (1984)
	CSDD (1988)
	ZBI (1980)

Zung Self-Rating Depression Scale (1965)
	In a stepwise regression model, there was no significant association between depression on the CSDD completed by persons with dementia on caregiver depression.


	Watson, 2011
(United States, North Carolina)
	Cross sectional

-
	257 dyads of caregivers and persons with AD
	Mean:
77.8 years
(SD: 7.4)
	Mean:
62.8 years
(SD: 15.8)
	DSM-IV (1994)
	CSDD (1988)

NPI (1994)
	Burden Interview
(1991)

BDI (1961)
	In a regression model, caregiver depression remained significantly associated with higher scores on the depression NPI domain of the persons with dementia
(0.01<p-value<0.05).

In a regression model, the odds of a caregiver experiencing depression significantly increased as NPI depressions scores increased:
NPI score 1-3 (OR: 1.4, 95% CI: 0.5-3.9), NPI score 4-12 (OR: 2.9, 95% CI: 1.2-7.3).

In a regression model, caregiver depression was not related to persons with dementia’s CSDD scores.


	Wong, 2019 (China, Hong Kong, Tuen Mun and Shatin districts)
	Cross sectional

-
	89 dyads of familial caregivers and persons with dementia
	-
	-
	-
	NPI (2001)

Chinese validated version
	ZBI (2005)

CES-D (1998)

Chinese validated versions



	Caregiver depression was significantly correlated with depression in persons with dementia (Pearson’s correlation coefficient r=0.210, p-value<0.05).

	Xue, 2018
(China, Taiyuan)
	Cross sectional

2014-2014
	168 dyads of family caregivers and persons with AD
	Mean:
73.3 years
(SD: 7.6)
	-
	DSM-V (2012)

NINCDS/ADRDA
(1984)
	GDS (1996)

Chinese validated version
	CBI (2002)

Zung Self-Rating Anxiety Scale (1984)

Zung Self-Rating Depression Scale (1994)

Positive aspects of caregiving measured by the self-affirmation and outlook on life questionnaire (2007)

Chinese validated versions

	In a latent variable interaction model, depression in persons with dementia was not significantly related to caregiver depression (b=0.28, t=0.45).

The interaction between the positive aspects of caregiver and depression in persons with dementia was not significant on caregiver depression (b= -0.02, 
t=-0.43, p>0.05).

	CAREGIVER DISTRESS (n=53)

	Baiyewu, 2003 (Nigeria, Ibadan)


	Cross sectional

1999-1999
	40 dyads of caregivers and persons with dementia
	Mean:
84.7 years
(SD: 10.3)
	Mean:
42 years
(SD: 16.4)
	DSM-III-R (1987)

ICD-10 (1992)
	NPI (1994)
	NPI Caregiver Distress Scale
	For persons with dementia who displayed depressive symptoms, the mean caregiver distress score was 2.00 ± 1.08 (n=13).

13/40 (32.5%) of persons with dementia in the study experienced depressive symptoms.


	Baiyewu, 2012 (Nigeria, Ibadan)


	Cross sectional

2001-2001
	34 dyads of caregivers and persons with dementia
	Mean:
83.3 years
(SD: 9.2)
	Mean:
47 years
(SD: 19.5)
	DSM-III-R (1987)
	NPI (1994)
	NPI Caregiver Distress Scale
	The mean caregiver distress scores for persons with dementia experiencing depression were 0.88 ± 1.47. This was the highest mean distress score recorded of all the NPI subscale items.

15 persons with dementia (44.1%) experienced symptoms of depression in the last 4 weeks prior to the study.


	Balieiro Jr., 2010 (Brazil, São Paulo)


	Cross sectional

2004-2008
	50 dyads of caregivers and persons with AD
	Mean:
74 years
(SD: 8)
	Mean:
53.9 years
(SD: 13.1)
	DSM-IV (1994)

NINCDS/ADRDA (1984)
	NPI (1994)
	NPI Caregiver Distress Scale
	Caregiver distress was significantly correlated to
1) the frequency of depression/dysphoria symptoms in persons with dementia (Spearman's correlation coefficient r=0.696, p-value<0.01),
2) the severity of depression/dysphoria symptoms in persons with dementia (Spearman's correlation coefficient r=0.530, p-value<0.01), and
3) the frequency X severity scores of depression/dysphoria symptoms in persons with dementia (Spearman's correlation coefficient r=0.707, p-value<0.01).

The mean caregiver distress scores for persons with dementia experiencing depression/dysphoria were 3.8 ± 1.58. This was the highest mean distress score recorded of all the NPI subscale items.

28 persons with dementia (56% ) experienced depression/dysphoria.


	Brækhus, 1998 (Norway, Oslo)


	Cross sectional

1990-1995
	92 dyads of spousal caregivers and person with dementia
	Mean:
75.7 years
	-
	NINCDS/ADRDA (1984)

NINCDS/AIREN (1993)
	MADRS
(1979)
	Caregiver Stress Scale by Greene et al. (1982)


	The correlation coefficient for MADRS scores in persons with dementia related to caregiver “social stress” was r=0.13 (95% CI: 0.01-0.25).

The correlation coefficient for MADRS scores related to caregiver "depressive stress" was r=0.08 (95% CI: -0.03-0.20).

Caregiver “social stress” and “depressive stress” factors were created though a factor analysis on the Caregiver Stress Scale.


	Burgener, 2002 (United States, Central Illinois and Indiana)


	Prospective cohort

-
	96 dyads of caregivers and persons with dementia
	Mean:
77.3 years
(SD: 7.8)
	Mean:
63.7 years
(SD: 12.2)
	-
	CSDD (1988)
	RSS (1982)
	Depression CSDD scores in persons with dementia at 18 months were not significantly correlated to any caregiver role stress components at 12 months:
personal distress (r= 0.16), domestic upset (r=0.13), and negative feelings (r=0.11).

Number of data points between 96 (baseline) and 73 (18-month follow-up), as dropout rate at the 12-month timepoint was unclear.


	Camozzato, 2008
(Brazil, Porto Alegre)


	Cross sectional

-
	36 dyads of caregivers and persons with AD
	Mean:
78.78 years
(SD: 7.48)
	Mean:
51.61 years
(SD: 12.3)
	DSM-IV (1994)

NINCDS/ADRDA (1984)
	NPI (1994)

Brazilian Portuguese version
	NPI Caregiver Distress Scale

Brazilian Portuguese version

	The mean caregiver distress scores for depression in persons with AD was 1.70 ± 1.47.

	Chen, 2017 (Taiwan, Kaohsiung)
	Cross sectional

-
	260 dyads of caregivers and persons with AD

	Mean:
77.3 years
	-
	DSM-IV (1994)

ICD-10 (1992)
	NPI (1994)
	NPI Caregiver Distress Scale

	Depression in persons with AD was positively correlated with the NPI sum of caregiver distress
(r=0.381, p-value<0.001).


	Craig, 2005
(Ireland)
	Cross sectional

-
	435 dyads of caregivers and persons with AD
	Mean:
78 years
(SD: 7.4)
	-
	NINCDS/ADRDA (1984)
	NPI (1998)
	NPI Caregiver Distress Scale
	Symptoms that caused caregivers the most emotional distress (mean score of 4/5) were sleep disturbance, aggression/agitation, and depression/dysphoria.


	Crellin, 2014
(United Kingdom, England, North East London, Norfolk, Northamptonsh-ire, and Berkshire)


	Cross sectional

-
	245 dyads of familial caregivers and persons with dementia
	Mean:
80.21 years
(SD: 8)
	Mean:
66.39 years
(SD: 13.06)
	DSM-IV (1994)
	NPI (1994)
	NPI Caregiver Distress Scale
	The mean caregiver distress scores for persons with dementia experiencing depression was 2.61 ± 1.21.

	Ervin, 2015 (Australia, Rural Victoria, predominantly Goulburn valley region)


	Cross sectional

2012-2013
	39 dyads of caregivers and persons with dementia
	Median:
82.0 years
(IQR: 77-87)
	Median:
66.5 years
(IQR: 54-79)
	-
	NPI (2000)
	NPI Caregiver Distress Scale
	The mean level of caregiver distress experienced because of depression in persons with dementia was approximately 1.5.

21 persons with dementia (53.8%) experienced depression.


	Fauth, 2014
(United States, Utah)
	Cross sectional

-
	177 dyads of caregivers and persons with dementia
	-
	Mean:
66.7 years (SD: 16.1)
	-
	NPI (1994)

RMBPC (1992)
	GDS (1982)

NPI Caregiver Distress Scale
	Depressive symptoms in persons with dementia were moderately distressing according to the RMBPC subscales
(Mean (SD): 1.13 ± 0.88).

The mean NPI caregiver distress scores associated with depression in persons with dementia was 2.26 ± 1.08 (corresponding to mildly distressing).


	Fuh, 2001
(Taiwan, Kaohsiung)


	Cross sectional

-
	95 dyads of caregivers and persons with AD
	Mean:
73.9 years
(SD: 7.7)
	-
	DSM-IV (1994)
	NPI (1994)
	NPI Caregiver Distress Scale
	The mean caregiver distress scores for depression in persons with AD was
0.8 ± 1.4.

7 caregivers of persons with AD rated depression as highly distressful. 17 caregivers rated depression as causing medium distress, and 12 rated depression as having low distress.


	Gellert, 2018 (Germany, Berlin)
	Prospective cohort

2011-2013
	82 dyads of caregivers and persons with dementia
	Mean:
75.44 years
(SD: 5.89)
	Mean:
72.96
(SD: 6.76)
	National Institute of Aging criteria for all cause dementia (McKhann et al. (2011)
	GDS-SF-15 (1986)
	Dyadic Coping Inventory (2010)

GDS-SF-15 (1986)

Perceived Stress Scale (1983)
	At baseline, depressive symptoms in persons with dementia were not significantly correlated to caregiver individual coping as measure by the Perceived Stress Scale (r=0.07).

At the 6-month follow-up, depressive symptoms in persons with dementia were not significantly correlated to caregiver individual coping as measured by the Perceived Stress Scale (r=0.16).


	Godinho, 2008 (Brazil, Porto Alegre)

Note: May have an overlapping population with Camozzato et al. (2008) but presents data from a larger sample size.

	Cross sectional

-
	60 dyads of caregivers and persons with AD
	Mean:
77.9 years
(SD: 8.4)

	Mean:
52.4 years
(SD: 12.8)
	NINCDS/ADRDA (1984)
	NPI (2008)

Brazilian validated version
	NPI Caregiver Distress Scale

Brazilian validated version
	Mean NPI caregiver distress scores for persons with AD and depression/dysphoria was about 1.47 ± 1.71 on the NPI scale.

Depression in persons with AD and caregiver distress were highly correlated (Spearman’s correlation coefficient rho, ρ=0.719).




	Hart, 2003
(United Kingdom, Northern Ireland)
	Retrospective cohort

-
	100 dyads of caregivers and persons with AD
	Mean:
77 years
	-
	NINCDS/ADRDA (1984)
	NPI (1994)
	NPI Caregiver Distress Scale
	The mean NPI distress score for depression was approximately 4, which was the highest of all the psychological symptoms captured by the NPI.

56% of persons with AD reported experiencing depression at some point in time (the highest prevalence of any of the NPI symptoms), even though 18% of all persons with dementia were on some type of anti-depressants.


	Hiyoshi-Taniguchi, 2018
(Japan, Osaka, Kyoto, Shimane Prefecture)
	Cross sectional

-
	80 dyads of caregivers and persons with dementia
	-
	Mean:
61.6 year
(SD: 10.4)
	-
	NPI (2007)

Japanese validated version
	Pines’ Burnout Index (1988)

NPI Caregiver Distress Scale

Japanese validated versions

	The mean NPI distress score for depression/dysphoria symptoms was 2.0 ± 1.3.

61 persons with dementia had depression/dysphoria (76.3%).


	Huang, 2012 (Taiwan)

Note: May have overlapping population with the two Huang et al. (2015), but report on different caregiver outcomes.

	Cross sectional

2007-2007
	88 dyads of caregivers and persons with dementia
	Mean:
80 years
(SD: 7.7)
	Mean:
54.6 years
(SD: 14.1)
	DSM-IV (1994)
	NPI (1994)
	NPI Caregiver Distress Scale
	There was no statistically significant correlation between depressive symptoms in persons with dementia and caregiver distress.

Depression in persons with dementia had the 5th highest mean caregiver burden score (2.6 ± 1.8) of the items examined in the NPI.


	Kang, 2014 (South Korea)
	Cross sectional

2005-2011
	1164 dyads of caregivers and persons with AD
	Median:
74 years
(IQR: 68-79)
	Median:
51 years
(IQR: 42-66)
	NINCDS/ADRDA (1984)
	GDS (2004)

Korean version
	NPI Caregiver Distress Scale

Korean version
	In a median regression analysis, the GDS measuring depression in persons with dementia was significantly associated with increased caregiver distress (Coefficient=0.17, 95% CI: 0.07-0.26, SE=0.05, t=3.34, p-value<0.0001).

In a standard correlation, the GDS score was significantly associated with caregiver distress (Spearman’s rank correlation rho ρ=0.12,
p-value<0.0001).


	Kaufer, 1998
(United States, California)
	Cross sectional

-
	85 dyads of caregivers and persons with AD
	Mean:
75.9 years
(SD: 6.9)
	Mean:
64.2 years (SD: 13)
	NINCDS/ADRDA (1984)
	NPI (1994)
	NPI Caregiver Distress Scale
	10.6% of caregivers of individuals with depression rated their distress levels as high (the largest percentage, alongside agitation/aggression).

55% of the individuals with dementia had depression in the study, and the mean distress scores (2.5 ± 1.3) were correlated with the mean frequency scores 
(2.5 ± 1.2), Pearson’s product moment correlation, p-value<0.05.


	Khoo, 2013
(Singapore, Yishun)

	Cross sectional

2007-2012
	667 dyads of caregivers and persons with dementia
	Mean:
78 years
(SD: 8)
	-
	DSM-IV (1994)
	NPI (2001)

Chinese validated version

NPI (1994) English version also used
	NPI Caregiver Distress Scale
	In an exploratory factor analysis, the top three NPS that predicted the most caregiver distress were agitation/aggression (ηp2=0.363, p-value<0.0001), depression (ηp2=0.353,
p-value<0.0001), and irritability (ηp2=0.331,
p-value<0.0001).


	Lee, 2013 (United Kingdom, England)
	Cross sectional

-
	121 dyads of caregivers and persons with dementia
	Persons with AD Mean: 77.9 years (SD: 6.4)

Persons with  Vascular dementia Mean:
81.4 years (SD: 6.9)

Persons with  DLB Mean: 80.3 years (SD: 6.7)

Persons with  Parkinson’s disease dementia Mean:
75.9 years (SD: 5.7)

	-
	NINCDS/ADRDA
(1984)

NINCDS/AIREN
(1993)

McKeith et al. (2005) consensus of diagnosis for DLB
	NPI (1994)
	NPI Caregiver Distress Scale
	In a multiple regression model, NPI depression was significantly associated with caregiver stress (Beta β=0.142, R2 change=0.176, SE beta β =0.282,
p-value<0.05).

Analyses of variance with Bonferroni corrections applied for multiple testing revealed that there were no significant differences in any of the individual caregiver stress scores from the NPI caregiver distress scale on depression, anxiety, delusions or apathy across the dementia sub-types.

	Lévesque, 1995
(Canada, Québec)


	Cross sectional

-
	265 dyads of caregivers and persons with dementia
	Mean:
74.46 years
(SD: 8.16)
	Mean:
62.93 years
(SD: 12.49)
	-
	RMBPC (1993) French version

CES-D (1977)
	Brief symptom inventory (1982)
(Caregiver psychological distress)


	In a hierarchical regression analyses (n=265), the disturbance from depressive behaviours in persons with dementia was significantly associated with caregiver psychological distress (B=0.26, p-value<0.01).


	Lima-Silva, 2015
(Brazil, São Paulo)
	Cross sectional

-
	50 dyads of caregivers and persons with AD and FTD

	Persons with AD Mean:
67.05 years
(SD: 6.61)

Persons with FTD Mean:
68.70 years
(SD: 6.80)
	Caregivers of with AD Mean:
56.90 years
(SD: 15.33)

Persons with FTD Mean:
50.93 years
(SD: 14.01)
	DSM-IV (1994)

NINCDS/ADRDA
(1984)
	CSDD (2007)

NPI (1994)

Brazilian validated versions
	ZBI (1980)

NPI Caregiver Distress Scale

Brazilian validated versions
	Caregiver distress scores were correlated with depression in persons with AD (r=0.534, 
p-value=0.003).

Caregiver distress scores were not correlated with depression in persons with behavioural variant FTD
(r=0.127, p-value=0.627).

Partial correlations were calculated for caregiver distress, with caregiver burden being held constant.


	Matsumoto, 2007
(Japan, Nakayama)
	Cross sectional

2004-2006
	67 dyads of caregiver and persons with dementia

	-
	-
	DSM-III-R (1987)

NINCDS/ADRDA
(1984)

NINCDS/AIREN (1993)
	NPI (2003)

Japanese validated version
	ZBI (1980)

NPI Caregiver Distress Scale
	The mean NPI distress score for persons with dementia and dysphoria/depression was
0.7 ± 0.6.

No caregivers reported dysphoria/depression to be highly distressing.

Dysphoria/depression in persons with dementia had the lowest mean NPI score
(2.1 ± 1.5) of the 12 symptoms captured by the NPI.


	Meiland, 2005
(Netherlands)
	Cross sectional

2000-2002
	85 dyads of caregivers and persons with dementia
	Mean:
73.9 years
(SD: 7.6)
	Mean:
71.1 years
(SD: 8.8)
	DSM-IV (1994)
	NPI (2002)

Dutch validated version
	NPI Caregiver Distress Scale
	The mean NPI caregiver distress scores for persons with dementia experiencing dysphoria/depression were 2.9 ± 1.3.

Apathy (n=63, 74.12%)  and depression (n=52, 61.18%) were the most common symptoms in persons with dementia.


	Melo, 2011
(Portugal, Lisbon)
	Cross sectional

-
	105 dyads of caregivers and persons with dementia
	Mean:
75.4 years
(SD: 8.1)
	Mean:
67 years
(SD: 12.5)
	DSM-IV (1994)
	NPI (2008)

Portuguese version
	NPI Caregiver Distress
Scale

	The mean NPI caregiver distress scores for persons with dementia and dysphoria/depression were 1.4 ± 1.8.

46 persons with dementia (43.8%) had depression/dysphoria.


	Mohamed, 2010
(United States)
	Randomized control trial

(Analyses done were cross sectional and longitudinal in nature and combined the placebo and intervention groups)

-

	421 dyads of caregivers and persons with AD
	Mean:
77.9 years
(SD: 7.5)
	Mean:
63 years
(SD: 15.5)
	DSM-IV (1994)
	CSDD (1984)

NPI (1994)
	BDI (1961)

NPI Caregiver Distress
Scale

ZBI (1980)

	The CSDD scores for persons with AD were significantly correlated with the NPI caregiver distress scores (Pearson’s correlation coefficient r=0.45, p-value<0.0001).

The CSDD scores for persons with AD (from baseline to 6 months) were also correlated to the NPI caregiver distress scores
(r=0.37, p-value<0.0001).

	Moore, 2013
(Australia, State of Victoria)
	Qualitative and cross sectional

2010-2010
	25 dyads of caregivers and persons with dementia
	Mean:
80 years
(SD: 8.8)
	Mean:
56.7 years
(SD: 13.3)
	-
	NPI (1994)
	NPI Caregiver Distress Scale
	Of the caregivers who were on the waiting list for the EACHD, 30% (3/10) found depression in persons with dementia to be severely/extremely distressing.
Of the caregivers currently receiving the EACHD program, 16.7% (2/12) found depression in persons with dementia to be severely/extremely distressing.

91% (10/11) of caregivers in the EACHD waiting list reported depression was present in the person with dementia they cared for. 86% (12/14) of caregivers receiving the EACHD program reported depression was present in the person with dementia they cared for.


	Mourik, 2004
(Netherlands)
	Cross sectional

2001-2002
	63 dyads of caregivers and persons with FTD
	Mean:
60.7 years
(SD: 9.6)
	Mean:
57.1 years
(SD: 11.6)
	Lund-Manchester criteria for FTD (1994)
	NPI (2002)

Dutch validated version
	NPI Caregiver Distress Scale
	The most stressful domain for caregivers was depression in persons with FTD 
(Mean (SD): 4.0 ± 0.5).

90% of caregivers rated depression in persons with FTD as highly distressful.

10 persons with FTD in the sample 15.9% had depression.


	Mukherjee, 2017
(India, Kolkata)


	Cross sectional

-
	107 dyads of caregivers and persons with dementia (AD, FTD, DLB, vascular dementia, mixed dementia)
	Mean:
66.6 years
(SD: 9.36)
	-
	DSM-IV (1994)

NINCDS/ADRDA (1984)

NINCDS/AIREN (1993)

Consensus  diagnosis for DLB by McKeith el al. (2005)
	NPI (1994)
	NPI Caregiver Distress Scale
	In a multiple linear regression analysis, depression in persons with dementia was significantly associated with caregiver distress (unstandardized B=0.428, SE=0.078, standardized B=0.148, t=5.465, p-value<0.001).

56.1% of persons with dementia had depression.


	Neil & Bowie, 2008
(United Kingdom)

	Cross sectional

-
	30 dyads of caregivers and persons with dementia
	-
	-
	NINCDS/ADRDA
(1984)

NINCDS/AIREN
(1993)
	NPI (1994)
	NPI Caregiver Distress Score
	No caregiver distress was reported for depression in persons with dementia with the NPI, while 100% of caregivers reported depression in persons with dementia caused them distress using the questionnaire the authors developed.

The NPI-D and the developed questionnaire were significantly correlated on the measure of symptom frequency and severity of depression in persons with dementia
(Spearman’s correlation coefficient r=0.45,
p-value<0.05).


	Nogales-González, 2015
(Spain, Madrid)


	Cross sectional

-
	231 dyads of caregivers and persons with dementia
	-
	Mean:
59.9 years
(SD: 12.69)
	-
	RMBPC (2014)

Spanish validated version
	Caregiver distress as measured by the RMBPC (2014)

Spanish validated version
	In the first step of the regression analysis, the frequency of depressive behaviours in persons with dementia (Beta β=0.578, SE=0.054, p-value<0.001) and the functional ability of the person with dementia (Beta β=0.135, SE=0.013,
p-value<0.05) significantly contributed to the explanation of caregivers’ distress (F=28.54, 
p-value<0.001).

In the second step of the regression analysis, there was a significant effect of self-efficacy (Beta β= 
-0.195, SE=0.0013, 
p-value<0.001) and a significant interaction between frequency of depressive behaviours and caregivers’ self-efficacy for dealing with BPSD
(Beta β=-0.221, SE=0.002,
p-value<0.001). This final model was significant (F=28.18, p-value<0.001) and explained 48% of the variance of the caregiver distress associated with depressive behaviours in persons with dementia.
Both of the regression analysis models included the following variables: caregiver sex, kinship relation with caregiver, time since caregiving began, functional ability of persons with dementia, frequency of depressive behaviours in persons with dementia, and caregiver self-efficacy for responding to depressive behaviours.

In caregivers with low levels of self-efficacy, when the frequency of depressive behaviour problems in persons with dementia was low, the mean in caregiver reaction was 2.27, while when the frequency of depressive behaviour problems in persons with dementia was high, the mean caregiver reaction was 14.72.

In caregivers with high self-efficacy, when the frequency of depressive behaviour problems in persons with dementia was low, the mean caregiver reaction was 3.00, while when the frequency of depressive behaviours problems in persons with dementia was high, the mean caregiver reaction was 8.87.


	Pang, 2002 (United States, California, Los Angeles; Taiwan, Taipei; Hong Kong, Shatin)


	Cross sectional

-
	289 dyads of caregivers and persons with AD (89 dyads from Taiwan, 31 dyads from Hong Kong, 169 dyads from California)
	Taipei Mean:
74.8 years
(SD: 6.9)

Hong Kong Mean:
77.9 years
(SD: 7.9)

Los Angeles Mean:
77.4 years
(SD: 7.5)

	Taipei Mean:
59 years
(SD: 16)

Hong Kong Mean:
58 years
(SD: 14)

Los Angeles Mean:
60 years
(SD: 14)

	NINCDS/ADRDA (1984)
	NPI (1994)

NPI (2001)

Chinese version
	NPI Caregiver Distress Scale
	In Taipei, 31 caregivers (70.5%) reported distress due to depression in the persons with AD. The number was 13 (92.9%) in Hong Kong caregivers and 89 (93.7%) in Los Angeles caregivers.
Based on these values the distress levels in Taipei were significantly different compared to the distress levels in Los Angeles (χ2=13.7, p-value=0.001).

In a logistic regression model which controlled for clinical dementia rating, NPI subscale score, caregiver relationship with person with AD, caregiver level of education, caregiver age and caregiver gender, caregivers from Los Angeles had significantly higher odds of reporting distress related to depression in persons with AD compared to Chinese caregivers (Taiwanese and Hong Kong caregivers grouped together) (OR: 17.6, 95% CI: 1.7-177.7, 
p-value<0.05).

Caregivers who reported depression as very severely distressful (Taipei: 0%; Hong Kong: 7.1%; Los Angeles: 10.5%),
severely distressful (TP: 4.5% HK: 14.3% LA: 13.7%), moderately distressful (Taipei: 18.2%; Hong Kong: 14.3%; Los Angeles: 15.8%),
mildly distressful (Taipei: 11.4%; Hong Kong: 28.6%; Los Angeles: 23.2%), minimally distressful (Taipei: 36.4%; Hong Kong: 28.6%; Los Angeles: 30.5%),
no distress (Taipei: 29.5%; Hong Kong: 7.1%; Los Angeles: 6.3%).


	Porta-Etessam, 2011
(Spain)
	Cross sectional

2006-2007
	1249 dyads of caregivers and persons with moderate AD
	Median:
78 years
	-
	DSM-IV (1994)
	CSDD (2001)

Spanish validated version
	NPI Caregiver Distress Scale

Spanish validated
version
	Nearly all depressed (approximately 693 individuals, 99.6%) and many nondepressed (approximately 469 individuals, 84.6%) persons with AD had neuropsychiatric symptoms.

Neuropsychiatric symptoms were much more frequent in the depressed persons with AD, and both total severity and caregiver distress NPI scores were twofold higher (worse) in depressed persons with AD.

The mean baseline caregiver distress scores in the depressed persons with AD cohort was 10.8 ± 6.7 (n=472), while the mean baseline caregiver distress scores in the non-depressed persons with AD cohort was 4.3 ± 4.2 (n=377).


	Raggi, 2015
(Italy, Forlî and Troina)


	Cross sectional

-
	73 dyads of caregivers and persons with AD
	Median:
75 years
(IQR: 
68.5-78.5)
	Median:
64 years
(IQR: 52-72)

	DSM-V (2013)
	GDS (1982)


	CBI (1989)

NPI Caregiver Distress Scale
	Depression in persons with dementia was not significantly correlated with NPI caregiver distress (Spearman's correlation coefficient rho ρ= -0.051).


	Reuben, 2019 (United States, Los Angeles)
	Prospective cohort

2012-2014
	554 persons with dementia and 469 caregivers
	Mean:
82.3 years (SD: 8.6)
	-
	-
	CSDD (1988)

NPI (2000)
	MCSI (2003)

PHQ-9 (2001)

DBS-CG (2018)

NPI Caregiver Distress Scale

	In a multivariable linear regression model, person with dementia’s depressive symptoms as measured by CSDD tertial were not significantly associated to the one-year change scores of caregiver distress as measured by the NPI
(OR: 1.07, 95% CI: -0.15-2.28, p-value>0.05).


	Ricci, 2009
(Italy, Rome)
	Cross sectional

-
	28 dyads of caregivers and persons with AD and DLB
	Persons with DLB Mean: 74.7 years
(SD: 4.3)

Persons with AD Mean:
69.5 years
(SD: 4.9)
	-
	NINCDS/ADRDA (1984)
	NPI (1994)
	NPI Caregiver Distress Scale
	Caregivers rated their distress related to depression in persons with DLB as: low (6%), medium (25%), and high (0%).

Caregivers rated their distress related to depression in persons with AD as: low (8%), medium (25%), and high (0%).

The prevalence of depression in persons with DLB was 5/16 (31%), while the prevalence of depression in persons with AD was 4/12 (33%).


	Rinaldi, 2005 (Italy)


	Cross sectional

-
	419 dyads of caregivers and persons with dementia
	Mean:
75.8 years
(SD: 7.7)
	Mean:
58.2 years
(SD: 14.1)
	DSM-IV (1994)

NINCDS/ADRDA (1984)
	NPI (1994)
	NPI Caregiver Distress Scale
	The mean NPI caregiver distress score for depression in persons with dementia was 1.70 ± 1.63.

The severity of depression in persons with dementia was not significantly associated with caregivers being at a high risk of falling into a high caregiver burden, distress, depression, and anxiety group.

	Robinson, 2001
(United States)


	Cross sectional

-
	30 dyads of caregivers and persons with AD
	Mean:
78.5 years
(SD: 7.85)
	Mean:
66.5 years
(SD: 18.1)
	-
	RMBPC (1992)
	Cost of Care Index (1986)

Measures the perceived value of providing care, caregivers personal and social restrictions, caregivers physical and emotional health, behaviours of the persons with dementia which may provoke the caregiver, and the economic cost of caregiving

	The mean caregiver reaction to depression problems in persons with AD was 8.71 ± 6.56 as rated by the RMBPC. Female caregivers had a significantly higher reaction to depression related behaviours in persons with AD (Mean=9.7) compared to males (Mean=4.6,
p-value=0.01).

	Safavi, 2019 (United Kingdom)


	Prospective cohort

-
	61 dyads of caregivers and persons with dementia
	Mean:
72 years
(SD: 10.08)
	Mean:
66 years
(SD: 12.05)
	-
	GDS (1982)
	CORE-10
(2013)
	There was a significant correlation between caregiver distress and depression in persons with dementia (Pearson’s correlation coefficient r=0.290, p-value=0.033).

Caregiver distress did not significantly predict depression in persons with dementia at the 6-month follow-up (Beta β=0.055, 95% CI: -0.085-0.158,
p-value=0.551).


	Shih, 2005
(Taiwan, Kaohsiung)
	Cross sectional

2001-2002
	160 dyads of caregivers and persons with dementia
	-
	-
	DSM-IV (1994)

ICD-10 (1992)
	NPI (1994)
	NPI Caregiver  Distress Scale
	45 persons with dementia reported depressive symptoms (28.1%). 14 individuals had an NPI disturbance score of 4 or more (8.8%). The mean caregiver distress score for depression was 1.8 ± 1.6. This was the 3rd lowest distress score of all the symptoms in the NPI.

25 (13.5%) of the persons with dementia were found to have a DSM-IV screening score of 5 or more for major depression.


	Silva, 2018 (Brazil, São Paulo)


	Cross sectional

2016-2016
	54 dyads of family caregivers and persons with dementia
	-
	Mean:
51.2 years
(SD: 12.1)
	-
	NPI (2008)

Brazilian validated version
	NPI Caregiver Distress Scale
	Caregivers rated depression in persons with dementia as:
not distressing at all (about 12%), minimally distressing (about 8%), mildly distressing (about 7%), moderately distressing (about 38%), severely or extremely distressing (about 35%), and very severely distressing (about 3%).


	Storti, 2016 (Brazil, São Paulo)
	Cross sectional

2013-2014
	96 dyads of caregivers and persons with AD
	Mean:
80.8 years
(SD: 5.7)
	Mean:
56 years
(SD: 10.6)
	-
	NPI (2008)

Brazilian validated version
	NPI Caregiver Distress Scale
	Many caregivers (approximately 63%) of persons with dementia who experienced depressive symptoms rated them as average, high, and almost unbearable.

47 persons with AD (59.4%) in the sample had depressive symptoms.


	Svendsboe, 2016
(Norway)
	Cross sectional

-
	186 dyads of persons with AD and DLB
	Mean:
74.9 years
(SD: 7.8)
	-
	NINCDS/ADRDA (1984)

ICD-10 (1992)

McKeith et al. (2005) consensus of diagnosis for DLB

	MADRS (1979)

NPI (1994)
	RSS (1982)
	Depression in persons with dementia was significantly related to RSS in caregivers in the unadjusted linear regression (β=0.3,
p-value=0.037).

In a linear regression adjusted for DLB and AD, depression in persons with dementia was not significantly related to RSS in caregivers (β=0.02,
p-value=0.901).

In a linear regression adjusted for AD only, depression in persons with dementia was not significantly related to RSS in caregivers (β=0.2,
p-value=0.384).

In a linear regression adjusted for DLB only, depression in persons with dementia was not significantly related to RSS in caregivers (β= -0.005,
p-value=0.984).


	Taemeeyapradit, 2014
(Thailand, Songkhla)
	Cross sectional

2011-2012
	158 dyads of caregivers and persons with dementia
	-
	-
	DSM-IV-TR (2000)
	NPI (2011)

Thai version
	NPI Caregiver Distress Scale
	Most caregivers rated their distress experienced due to depression in persons with dementia as a 2 (easily manageable) and 1 (very little/no problem). Most caregivers rated depression severity in persons with dementia as mild (46.51%) or moderate (37.20%).


	Tan, 2005
(Singapore, Hougang)
	Cross sectional

-
	85 dyads; 42 dyads of professional caregivers and persons with dementia, 43 dyads of family caregivers and persons with dementia
	Inpatient persons with dementia Mean:
76.14 years
(SD: 7.36)

Outpatient persons with dementia Mean:
76.37 years
(SD: 9.20)

	-
	DSM-IV-1994
	NPI (2001)

Chinese validated version
	NPI Caregiver Distress Scale
	Family caregivers were significantly more distressed over the delusions
(p-value=0.025), agitation
(p-value=0.012), depression (Mean NPI distress score for family caregivers=2.40 ± 1.10, Mean NPI distress score for professional caregivers=1.23 ± 1.17,
p-value=0.002), and aberrant motor domains compared to professional caregivers (p-value=0.009).

According to family caregivers, the 5 most frequent symptoms were delusion, sleep disturbances, irritability, depression (69%) and agitation.

Disinhibition, sleep disturbances, depression (48.1%), delusion, irritability and agitation were the most frequent symptoms reported by professional carers.

Mean NPI depressive symptom scores were not significantly different between the inpatient (3.19 ± 3.41) and the outpatient
(2.59 ± 2.51) groups
(p-value=0.359).


	Thommessen, 2002 (Norway, Oslo)

Note: Examined the same population as Brækhus et al. (1998) but reported results of different analyses.


	Cross sectional

1990-1995
	92 dyads of caregivers and persons with dementia
	-
	-
	ICD-10 (2004)
	MADRS (1979)
	RSS (1982)
	In a bivariate analysis, depressive symptoms in persons with dementia as scored by the MADRS scale, were not significantly associated with caregiver psychosocial burden (a factor derived from 8 questions in the RSS). 

	Thyrian, 2015
(Germany)
	Cross sectional

2014-?
	248 dyads of caregivers and persons with dementia
	Mean:
79.79 years
(SD: 5.4)
	Mean:
64.51 years
(SD: 13.72)
	DemTect Scale (2004)
	NPI (1994)

German version
	NPI Caregiver Distress Scale
	Symptoms perceived as "severely" to "extremely" distressing by the NPI caregiver distress scale for more then 30% of caregivers affected were delusions, aggression, anxiety, disinhibition, and depression (31.7%).

Out of all they symptoms, the mean NPI score was the lowest for depression
(3.13 ± 3.1).


	Truzzi, 2013 (Brazil, Rio de Janeiro)

Note: May have an overlapping population with Truzzi et al. (2012) but presents different caregiver outcome data.

	Cross sectional

-
	159 dyads of caregivers and persons with dementia
	Mean:
76.9 years
(SD: 6.9)
	Mean:
56.2 years
(SD: 13.3)
	DSM-IV (1994)

NINCDS/ADRDA (1984)
	NPI (2008)

Brazilian validated version
	NPI Caregiver Distress Scale
	The mean NPI caregiver distress score for depression in PWD was approximately 1.1, which was the 4th highest in the study.

Approximately 41% of persons with dementia experienced depression.

	Tyrrell, 2019
(Sweden)
	Qualitative and cross sectional

2014-2105
	14 dyads of spousal caregivers and persons with dementia
	Mean:
77.93 years
	Mean:
75.14 years
	Diagnosis of AD, vascular dementia, or combined diagnosis
	NPI (1994)
	NPI Caregiver Distress Scale
	NPI distress scores for spousal caregivers of persons with dementia with depression ranged from 2-5 (not very distressing to extremely distressing).


	de Vugt, 2006
(Netherlands)
	Cross sectional

-
	74 dyads of caregivers and persons with AD and FTD
	Persons with AD Mean:
71.5 years
(SD: 8.2)

Persons with FTD Mean:
59.5 years
(SD: 8.4)
	Caregivers of persons with AD Mean:
71.3 years
(SD: 8.6)

Caregivers of persons with FTD Mean:
58.5 years
(SD: 9.6)
	DSM-IV (1994)

Lund and Manchester groups FTD definition (1994)
	NPI (2002)

Dutch validated version
	NPI Caregiver Distress Scale
	The mean NPI distress score for caregivers of persons with AD was 1.6 ± 1.9, while the mean NPI distress score for caregivers of persons with FTD was 1.1 ± 1.9. The difference was not statistically significant, (Mann-Whitney U test value= -1.3, 
p-value=0.175).

All caregivers of persons with FTD rated depressive symptoms as highly distressful. In the AD caregiver group, 4 people rated depression as causing no/low distress, 10 rated it as causing medium distress, and 11 rated it as causing high distress.


	Wang, 2015
(China, Hunan Province)

	Cross sectional

2012-2013
	152 dyads of caregivers and persons with dementia
	Mean:
78.9 years (SD: 8.7)
	Mean:
58.8 years (SD: 14.1)
	DSM-IV (1994)
	NPI (2010)

Chinese validated
version
	NPI Caregiver Distress
Scale

	Depression/dysphoria in persons with dementia was significantly associated with caregiver distress
(Pearson’s correlation coefficient, r=0.25,
p-value=0.01).

104 individuals with dementia had depression (68.4%).


	Wong, 2012 (United States, Oregon, Portland and California, San Francisco)


	Cross sectional

2011-2011
	61 dyads of caregivers and persons with FTD
	Mean:
65.79 years
(SD: 9.35)
	Mean:
61.85 years
(SD: 10.83)
	-
	NPI (1994)
	NPI Caregiver Distress Scale
	The mean NPI caregiver distress scores for depression in persons with FTD was 0.77 ± 1.28. The median score
was 0.

22 (36.1%) of persons with FTD experienced depression.

	CAREGIVER QUALITY OF LIFE (n=5)

	Nogueira, 2015
(Brazil)
	Cross sectional

2012-2013
	54 dyads of caregivers and persons with AD
	Male Mean:
73.1 years (SD: 6.3)

Female Mean:
75 years
(SD: 7.7)
	Male Mean:
72 years
(SD: 13.6)

Female Mean:
67.6 years
(SD: 8.2)
	DSM-IV-TR (2000)
	CSDD
(2007)

Brazilian version
	Quality of Life in AD Scale (2010)

Brazilian version
	Depression in persons with AD was not significantly correlated to quality of life in AD spouse caregivers
(Pearson’s correlation coefficient, r=-0.004,
p-value=0.97).

The correlation between depression in persons with AD and caregiver quality of life was not statistically significant when the caregivers were stratified by sex (Male caregiver r=
-0.03, p-value=0.89, female caregiver r=-0.02,
p-value=0.87).


	Novelli & Caramelli, 2010
(Brazil, São Paulo)
	Cross sectional

-
	60 dyads of caregivers and persons with AD
	Persons with mild dementia Mean:
75.5 years
(SD: 6.7)

Persons with moderate dementia Mean:
76.2 years
(SD: 6.2)
	Caregivers of persons with mild dementia Mean:
59.5 years
(SD: 15.4)

Caregivers of persons with moderate dementia Mean:
60.1 years
(SD: 14.5)
	DSM-III-R (1987)

NINCDS/ADRDA (1984)
	NPI (2008)

GDS (1999)

CSDD (2007)

Brazilian validated versions
	Quality of Life in AD Scale (2006)

Brazilian validated version
	Depression in persons with mild dementia was not correlated to caregiver quality of life as measured by the GDS (Pearson’s correlation coefficient, r=
-0.14) and the CSDD (Pearson’s correlation coefficient, r=-0.20).

Similarly, depression in persons with moderate dementia was not correlated to caregiver quality of life as measured by the GDS (Pearson’s correlation coefficient, r=-0.05) and the CSDD (Pearson’s correlation coefficient, r=0.27).


	Santos, 2014
(Brazil, Rio de Janeiro)


	Cross sectional

2012-2013
	88 dyads of caregivers and
persons with dementia
	Mean:
77.74 years
(SD: 6.97)
	Mean:
59.22 years
(SD: 13.83)
	DSM-IV-TR (2000)

NINCDS/ADRDA (1984)
	CSDD (2007)

Brazilian validated version
	Caregiver’s quality of life scale (2010)

Brazilian validated version
	Persons with dementia CSDD depression scores were not significantly correlated with caregiver quality of life
(Pearson’s correlation coefficient, r= -0.060,
p-value=0.581).


	Shin, 2005
(United States, California, Los Angeles)


	Cross sectional

-
	62 dyads of caregivers and persons with AD
	Mean:
75.53 years
(SD: 7.87)
	-
	NINCDS/ADRDA (1984)
	NPI (1994)
	QOL AD scale (1999)

Used to evaluate caregiver QOL
	Caregiver QOL was not significantly correlated with depression in persons with AD as captured by the NPI.

28 (45%) of persons with AD experienced depression



	Thomas, 2006
(France, Limoges, Paris, Dax, La Rochelle, and Lyon)
	Cross sectional

2004-2004
	100 dyads of caregivers and persons with dementia
	Mean:
80.2 years
(SD: 6.8)
	Mean:
65.7 years
(SD: 12.8)
	DSM-IV (1994)
	CSDD (1988)

NPI (1994)
	Mini-GDS (2000)

Caregiver quality of life scale developed by the first PIXEL studies in 2002

French validated version (2004)

	In a descending step by step multiple linear regression, depression in persons with dementia was not significantly associated with caregiver quality of life, and depression scores in persons with dementia were not included in the final model.


	CAREGIVER HEALTH AND PSYCHOLOGICAL WELL-BEING (n=9)

	Brodaty, 1998
(Australia, Sydney)
	Cross sectional

1985-1993
	193 dyads of caregivers and persons with dementia
	Mean:
72.2 years (SD: 8)
	Mean:
59.8 years (SD: 15.5)
	DSM-III (1980) or DSM-III-R (1987)
	HRSD
(1960, 1988)

GDS (1983)
	GHQ (1972)
	Both measures of depression in persons with dementia (HRSD and GDS) were associated with caregiver general health questionnaire scores (GHQ): Hamilton Rating Scale for Depression (Pearson’s correlation coefficient, r=0.21,
p-value=0.004);
Geriatric Depression Scale (Pearson’s correlation coefficient, r=0.23,
p-value=0.010).


	Caron, 1999
(United States)


	Prospective cohort

-
	72 dyads of caregivers and persons with AD
	Mean:
68.26 years
(8.44)
	Mean:
63.57 years
(SD: 8.94)
	DSM-III-R (1987)
	BEHAVE-AD (1989)
	Zung Self-Rating Depression Scale (1965)

Boundary Ambiguity Scale for Dementia (1990)
	Initial depressed mood scores in persons with AD were significantly correlated with the 12-month change in caregiver immobilization, which includes things like feeling trapped or overwhelmed in the caregiving role (Partial r2=0.08, p-value<0.05).


	Donaldson, 1998 (United Kingdom, England, South and Central Manchester)


	Cross sectional

-
	100 dyads of caregivers and persons with AD
	Mean:
77.3 years
(SD: 8.1)
	Mean:
63.1 years
(SD: 13.6)
	DSM-III-R (1987)
	CSDD (1988)
	Gilleard's Strain Scale (1984)
(Measures caregiver burden)

GHQ (1978)
	In a stepwise multiple linear regression analysis, depression in persons with AD was significantly associated with caregiver health via the GHQ (partial regression coefficient B=0.82, standardized beta weights B=0.3, 
p-value=0.0022).

In a stepwise multiple linear regression of symptoms of non-cognitive disturbances on caregiver health via the GHQ, mood related signs of depression in persons with AD were significantly associated with caregiver health via the GHQ  (partial regression coefficient B=1.79, p-value=0.0024).

The overall depression measure in persons with AD was significantly correlated to caregiver health via the GHQ (Pearson's correlation r-0.39, p-value<0.001).


	Hallikainen, 2018 (Finland)
	Prospective cohort

2002-2006
	266 dyads of family caregivers and persons with AD
	Mean:
75.06 years
(SD: 6.54)
	Mean:
65.97 years
(SD: 11.64)
	DSM-IV (1994)

NINCDS/ADRDA
(1984)
	NPI (1994)
	GHQ-12
(2008)
	In a linear mixed effects model, depression in persons with AD was not significantly associated with caregiver stress as measured by the GHQ-12 (b=0.540, SE=0.319, p-value=0.091).


	Heok, 1997 (Singapore)
	Cross sectional

1993-1995
	50 dyads of caregivers and persons with dementia
	-
	Mean:
46.7 years
	DSM-III-R (1987)
	BEHAVE-AD (1987)
	GHQ (1983)

Chinese validated version
	Depression in persons with dementia was correlated with caregiver GHQ scores
(Chi-square χ2=5.1,
p-value<0.05).

In a stepwise multiple regression analysis, depression in persons with dementia (F=25.3,
R-square=0.49,
p-value <0.01), the BEHAVE-AD score (F=28.0,R-square=0.35,
p-value <0.01), and the duration of care (F=26.6,
R-square=0.61, 
p-value <0.01) significantly predicted caregiver GHQ scores.


	Lethin, 2017
(England, Estonia, Finland, France, Germany, the Netherlands, Sweden, and Spain)
	Cross sectional

2010-2012
	1223 dyads of caregivers and persons with dementia


	Median of persons with dementia whose caregivers had low psychological well-being at baseline:
83 years
(IQR: 74-86)

Median of persons with dementia whose caregivers had psychological well-being:
83 years
(IQR: 79-87)

	Median of caregivers with low psychological well-being at baseline: 
64 years 
(IQR: 55-76)

Median of  caregivers with psychological well-being: 
63 years 
(IQR: 54-77)
	-
	CSDD (1988)


	GHQ-12 (1978)
	Caregivers reporting psychological well-being at baseline cared for persons with dementia who had fewer symptoms of depression the CSDD scale (OR=0.917, 95% CI: 0.901-0.934, p-value < 0.001).

Caregivers who reported improved psychological well-being after 3 months took care of persons with dementia with fewer depressive symptoms compared to caregivers who did not report an increase in personal well-being after 3 months (OR: 0.938, 95% CI: 0.916-0.960,
p-value < 0.001).

In a multivariate logistic regression model, fewer depressive symptoms on the CSDD scale in persons with dementia was associated with caregiver psychological well-being at baseline (OR: 0.965, 95% CI: 0.937-0.995,
p-value=0.023).


	Markowitz, 2003
(United States)


	Cross sectional

1998-?
	2477 dyads of caregivers and persons with AD
	Mean:
78.1 years
(SD: 8.8)
	Mean:
58.8 years
(SD: 10.1)
	-
	RMBPC
(1992)
	SF-12
(1995)

	In a forward entry multiple regression model, depression in persons with AD was significantly associated with lower caregiver mental health (F=49.1, p-value<0.001). The Pearson's correlation coefficient was -0.20.

In a forward entry multiple regression model, depression in persons with AD was not significantly associated with poorer caregiver physical health (F=2.5, p-value=0.084). The Pearson's correlation coefficient was -0.04.


	Meiland, 2001
(Netherlands, Amsterdam)


	Cross sectional

1997-1998
	93 dyads of caregivers and persons with dementia
	Mean:
83.2 years
(SD: 8.8)
	Mean:
57.3 years
(SD: 12.3)
	-
	RMBPC (1992)
	Caregiver Reaction Assessment Scale
(1992)
	In the 91 caregivers who completed the Caregiver Reaction Assessment Scale, depressive behaviour in persons with dementia was not significantly correlated to caregiver loss of physical strength (Spearman's correlation coefficient 
r= -0.05, p-value>0.05).


	Robinson, 2001
(United States)


	Cross sectional

-
	30 dyads of caregivers and persons with AD
	Mean:
78.5 years
(SD: 7.85)
	Mean:
66.5 years
(SD: 18.1)
	-
	RMBPC (1992)
	Cost of Care Index (1986)

Measures the perceived value of providing care, caregivers personal and social restrictions, caregivers physical and emotional health, behaviours of the persons with dementia which may provoke the caregiver, and the economic cost of caregiving.

	The frequency of depression in persons with AD was significantly correlated with total impact on the Cost of Care Index completed by caregivers (r=0.45, p-value<0.05),
caregivers personal and social restrictions (r=0.49,
p-value<0.05), caregivers physical and emotional health (r=0.39, 
p-value<0.05), and caregiver provocation (r=0.39, p-value<0.5).

The frequency of depression in persons with AD was not significantly correlated to the caregivers perceived value of providing care (r=0.19).

	CAREGIVERS AND PROBLEMATIC CAREGIVING EXPERIENCES (n=1)

	Lim, 1999
(Singapore)


	Cross sectional

-
	93 dyads of caregivers and persons with dementia
	-
	-
	DSM-IV (1994)

NINCDS/ADRDA (1984)
	DSM-IV (1994)
	Study questionnaire which assessed if the carers found the caregiving process to be problematic
	The presence of clinical depression in persons with dementia was not significantly associated with caregivers who found the caregiving process to be problematic (p-value=0.49).

22.6 % of persons with dementia had clinical depression, and 49% of the caregivers reported the caring process to be problematic.


	CAREGIVER TIME (n=1)

	Chen, 2018 (United States)
	Cross sectional

2007-2012
	613 dyads of caregivers and persons with AD
	Mean:
78.8 years
(SD: 7.1)
	-
	NINCDS/ADRDA (1984)
	NPI (1994)
	Caregiver Activity Survey (1997)
	In a multiple regression analysis, depression in persons with dementia as measured by the NPI was not significantly correlated with caregiver time 
(p-value>0.05) after adjusting for patient age, education, cognitive function, and comorbidity.


	CAREGIVER DISRUPTED SCHEDULE (n=1)

	Meiland, 2001
(Netherlands, Amsterdam)


	Cross sectional

1997-1998
	93 dyads of caregivers and persons with dementia
	Mean:
83.2 years
(SD: 8.8)
	Mean:
57.3 years
(SD: 12.3)
	-
	RMBPC (1992)
	Caregiver Reaction Assessment Scale
(1992)
	In the 91 caregivers who completed the Caregiver Reaction Assessment Scale, depressive behaviour in persons with dementia was not significantly correlated to caregiver disrupted schedule (Spearman's correlation coefficient r=0.05, p-value>0.05).


	CAREGIVER ECONOMIC COST OF CAREGIVING (n=1)

	Robinson, 2001
(United States)


	Cross sectional

-
	30 dyads of caregivers and persons with AD
	Mean:
78.5 years
(SD: 7.85)
	Mean:
66.5 years
(SD: 18.1)
	-
	RMBPC (1992)
	Cost of Care Index (1986)

Measures the perceived value of providing care, caregivers personal and social restrictions, caregivers physical and emotional health, behaviours of the persons with dementia which may provoke the caregiver, and the economic cost of caregiving.

	The frequency of depression in persons with AD was not significantly correlated to the economic cost of caregiving (r=0.33).

	AD: Alzheimer’s disease; ADL: Activities of Daily Living; AGECAT: Automated Geriatric Examination for Computer Assisted Taxonomy; ANOVA: Analysis of variance; BDI: Beck Depression Inventory; BDI-II: Beck Depression Inventory, 2nd Edition; BEHAVE-AD: Behavioural Pathology in Alzheimer’s Disease; BIZA-D: German standardized burden questionnaire by Zank et al. (2006); BPSD: Behavioral and psychological symptoms of dementia; BRSD: Consortium to Establish a Registry for Alzheimer’s Disease Behavior Rating Scale for Dementia; CBI: Caregiver Burden Inventory; CES-D: Center for Epidemiologic Studies Depression Scale; CI: Confidence interval; CIND: Cognitive Impairment No Dementia; CORE-10: 10 item Clinical Outcomes in Routine Evaluation; CSDD: Cornell Scale for Depression in Dementia; CUSPAD: The Columbia University Scale for Psychopathology in Alzheimer’s Disease; DBS-CG: Dementia Burden Scale-Caregiver; DLB: Lewy body dementia; DSM-III: Diagnostic and Statistical Manual of Mental Disorders, 3rd Edition; DSM-III-R: Diagnostic and Statistical Manual of Mental Disorders, 3rd Edition, Revised; DSM-IV: Diagnostic and Statistical Manual of Mental Disorders, 4th Edition; DSM-IV-TR: Diagnostic and Statistical Manual of Mental Disorders, 4th Edition, Text Revision; DSM-V: Diagnostic and Statistical Manual of Mental Disorders, 5th Edition; EACHD: Extended Aged Care at Home Dementia; FTD: Frontotemporal dementia; GAD-7: Generalised Anxiety Disorder Scale; GDS: Geriatric Depression Scale; GDS-SF-15: Geriatric Depression Scale,15 item short form; GHQ: General Health Questionnaire; HADS: Hospital Anxiety and Depression Scale; HRSD: Hamilton Rating Scale for Depression; ICD-10: International Statistical Classification of Diseases and Related Health Problems, 10th Edition; IQR: Interquartile range; MADRS: Montgomery and Asberg Depression Rating Scale; MBI: Maslach Burnout Inventory; MCI: Mild cognitive impairment; MCSI: Modified Caregiver Strain Index; MMSE: Mini-Mental State Examination; 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; NPI-D: Neuropsychiatric Inventory-Caregiver Distress Scale; OR: Odds ratio; PHQ-9: Patient Health Questionnaire; QOL AD: Quality of Life in Alzheimer’s Disease Scale; RMBPC: Revised Memory and Behavior Problems Checklist; RSS: Relative Stress Scale; SD: Standard deviation; SE: Standard error; SF-12: Short Form Mental and Physical Health Summary Scales; USA: United States of America; ZBI: Zarit Burden Interview.
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Table  2 : Studies reporting on the relationship  between depression in persons with dementia and  various  caregiver burden   variables  

Author, year  (country,  region)  Study design  and years of  data collection  Study sample  size (n)  Mean or  median age of  persons w ith  dementia   (years)  Mean or  median age of  caregivers   (years)    Diagnostic criteria  dementia  Diagnostic  criteria  depression  Diagnostic  criteria  caregiver  burden  Key study findings  

CAREGIVER ANXIETY (n=4)  

Lou, 2015   (China, Tianjin)  Cross  sectional     2010 - 20 14      310 dyads of  caregivers and  persons with  AD  Mean:   71.1 years   (SD: 9.44)  Mean:   59.75 years   (SD: 13.83)  DSM - V (2012)     NINCDS/ADRDA   (1984)  NPI (1994)  ZBI (1985)     GAD - 7 (2006)     PHQ - 9 (2001)    Depression in persons with  AD was  significantly  correlated with  caregiver  anxiety (Spearman’s  correlation coefficient,  r=0.429, p - value<0.001).    

Mahoney, 2005   (United  Kingdom,  London, North  London,   or  Essex ( I nner - city, suburban,  semi - rural and  new town areas)    Cross  sectional     -  153  dyads of  caregivers and  persons wi th  AD  Mean:   81 years   (SD: 7.6)  Mean:   64 years   (SD: 3.3)  DSM - IV (1994)     NINCDS/ADRDA   (1984)  NPI (1994)  HADS (1983)  Depression in persons with  AD was not significantly  correlated with caregiver  anxiety.  

Nogales - González, 2015   (Spain, Madrid)     Note: May have   overlapping  population with  Nogales - González et al.  (2015) which  has a sample of  231 caregiver  dyads.    Cross  sectional     -  361 dyads of  caregivers and  persons with  dementia  -  Mean:   59.21 years   (SD: 12.6 8)  -  RMBPC  (2008)     Spanish  version  ZBI (1980)     CES - D ( 1977)     Profile of Mood  States Scale  (1971)  Measures  caregiver  anxiety    In the full 24 item RMPBC  scale, the frequency of  depression in persons with  dementia was significantly  correlated with caregiver  a nxiety (r=0.23,     p - value<0.01).     In the reduced 17 ite m  RPBMC scale, the  frequency of depression in  persons with dementia was  significantly correlated with   caregiver anxiety    (r=0.24,   p - value<0.01).    

Xue, 2018  Cross  sectional  168 dyads of  caregivers and Mean:   73.3  years  -  DSM - V (2012)    GDS (1996)    CBI (2002)    In a latent variable  interaction model, 

