
Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=wcli20

Clinical Gerontologist

ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/wcli20

Different Trajectories of Depressive Symptoms in
Alzheimer’s Disease Caregivers – 5-Year Follow-Up

Tarja Välimäki, Anne M. Koivisto, Tuomas Selander, Toni Saari & Ilona
Hallikainen

To cite this article: Tarja Välimäki, Anne M. Koivisto, Tuomas Selander, Toni Saari & Ilona
Hallikainen (2022): Different Trajectories of Depressive Symptoms in Alzheimer’s Disease
Caregivers – 5-Year Follow-Up, Clinical Gerontologist, DOI: 10.1080/07317115.2022.2119183

To link to this article:  https://doi.org/10.1080/07317115.2022.2119183

© 2022 The Author(s). Published with
license by Taylor & Francis Group, LLC.

Published online: 04 Sep 2022.

Submit your article to this journal 

Article views: 324

View related articles 

View Crossmark data

https://www.tandfonline.com/action/journalInformation?journalCode=wcli20
https://www.tandfonline.com/loi/wcli20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/07317115.2022.2119183
https://doi.org/10.1080/07317115.2022.2119183
https://www.tandfonline.com/action/authorSubmission?journalCode=wcli20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=wcli20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/07317115.2022.2119183
https://www.tandfonline.com/doi/mlt/10.1080/07317115.2022.2119183
http://crossmark.crossref.org/dialog/?doi=10.1080/07317115.2022.2119183&domain=pdf&date_stamp=2022-09-04
http://crossmark.crossref.org/dialog/?doi=10.1080/07317115.2022.2119183&domain=pdf&date_stamp=2022-09-04


Different Trajectories of Depressive Symptoms in Alzheimer’s Disease 
Caregivers – 5-Year Follow-Up
Tarja Välimäki PhD a, Anne M. Koivisto PhD, MDb,c,d,e, Tuomas Selander MScf, Toni Saari PhDb,c, 
and Ilona Hallikainen PhDc

aDepartment of Nursing Science, University of Eastern Finland, Kuopio, Finland; bNeuroCentre, Neurology, Kuopio University Hospital, Kuopio, 
Finland; cDepartment of Neurology, School of Medicine, Institute of Clinical Medicine, Kuopio, Finland; dDepartment of Geriatrics, Helsinki 
University Hospital, Helsinki, Finland; eDepartment of Neurosciences, Faculty of Medicine, University of Helsinki, Helsinki, Finland; fScience 
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ABSTRACT
Objectives: The care of individuals with Alzheimer’s disease (AD) relies on family caregivers (FCs) 
who face increasing demands. This study aimed to identify trajectories of depressive symptoms in 
FCs.
Methods: 226 FCs and individuals with AD were followed up for 5 years as a part of the ALSOVA 
study. Depressive symptoms in FCs were measured with the Beck Depression Inventory from the 
time of the AD diagnosis to the 5-year follow-up. We compared the trajectory of groups regarding 
age, education, and sex of both FC distress and AD symptoms.
Results: We identified three trajectories of FC depressive symptoms throughout follow-up: (1) 
declining (7.5% of FCs), (2) minor (59.7% of FCs), and (3) increased (32.7% of FCs). These groups 
exhibited differences in demographic variables, FC distress, and individuals with AD neuropsychia-
tric symptoms.
Conclusions: The present study showed that FC depressive symptoms existed, and one-third of 
caregivers experienced increasing depressive symptoms over five years.
Clinical implications: Family caregivers’ health should be followed in clinical practice, and those at 
risk of depression could be recognized early in caregiving.
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Introduction

In primary dementia care settings, depressive 
symptoms in family caregivers (FCs) of indivi-
duals with Alzheimer’s disease (AD) are com-
mon (Sallim, Sayampanathan, Cuttilan, & Ho, 
2015). Studies that focus on depression in family 
caregivers are often cross-sectional in design 
(Arai, Kumamoto, Mizuno, & Washio, 2014; 
Arthur, Gitlin, Kairalla, & Mann, 2018; Cheng, 
Lam, & Kwok, 2013; Hasewaga et al., 2014; 
Huang, Liao, & Wang, 2015; Lee et al., 2017; 
Ownby, Peruyera, Acevedo, Loewenstein, & 
Sevush, 2014; Piercy et al., 2013; Sutter et al., 
2014). Piercy et al. (2013) showed that fewer 
depressive symptoms were observed in care-
givers with more education, more social support 
networks, less wishful thinking tendencies, more 
problem-focused coping, and fewer health pro-
blems. On the other hand, health problems (Arai 
et al., 2014), female sex (Arai et al., 2014), 

inadequate income (Arai et al., 2014), longer 
hours spent caregiving (Arai et al., 2014), co- 
residing with an individual with AD (Arai 
et al., 2014), and an emotional relationship 
between the FCs and individual with AD (e.g., 
daughter vs daughter-in-law; Lee et al., 2017) 
were associated with increased depressive symp-
toms in caregivers.

In addition, family caregivers’ depression was 
found to be influenced by individual factors con-
nected with Alzheimer’s disease, including the 
severity/frequency of behavioral disturbances or 
neuropsychiatric symptoms (Arthur et al., 2018; 
Hasegawa et al., 2014; Huang et al., 2015; Lee 
et al., 2017), moderate dementia (Arai et al., 
2014), and greater dependency in activities of 
daily living (Hasegawa et al., 2014; Lee et al., 
2017). For instance, Ying, Yap, Gandhi, and Liew 
(2018) showed that significant predictors of FCs’ 
depression were: acting as a primary caregiver, 
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caring for a spouse, having a low level of education, 
and care recipient with severe dementia and beha-
vioral problems.

Moreover, FCs’ depression has been asso-
ciated with care recipients’ distinct neuropsy-
chiatric symptoms, including sleep problems 
(Ownby et al., 2014), problems in the 
Neuropsychiatric Inventory (NPI) behavior 
domain (Cheng et al., 2013), agitation/aggres-
sion, anxiety, nighttime behavior, irritability, 
and hallucinations (Huang et al., 2015). 
Conversely, Ornstein et al. (2013) found that 
FCs’ depression was only associated with care 
recipients’ depression.

The hierarchical model of Sutter et al. (2014) 
indicated that family dynamics were associated 
with two variables that reflected the family care-
giver’s mental health. Moreover, caregivers tended 
to assess persons with dementia well-being to be 
lower than persons with dementia themselves, and 
this discrepancy has been associated with care-
givers’ psychological well-being and health (Schulz 
et al., 2013). A relatively short follow-up study by 
Simpson and Carter (2013) also indicated that per-
ceived stress and lack of sleep contributed to 
depression.

A longitudinal study by Ornstein, Gaugler, 
Zahodne, and Stern (2014) followed persons 
with AD or Lewy body dementia and their care-
givers for up to 6 years. Participants were either 
community-dwelling or living in nursing homes. 
They described three main groups with the follow-
ing trajectories of FCs’ depressive symptoms: (1) 
a consistently low probability of developing depres-
sive symptoms, which remained stable over time; 
(2) a high risk of depression, which slightly but 
steadily increased over time; and (3) a steeper 
increase in symptoms, which stabilized over time 
(this small group was not included in the further 
analyses). There was no difference between groups 
1 and 2 in initial persons with dementia cognition, 
function, behavioral and psychological symptoms 
in dementia, other medical comorbidities, or the 
time since diagnosis. The only difference between 
groups 1 and 2 was the sex of the person with 
dementia, relationship and the amount of time 
they spent together. Results indicated that FCs in 
group 2 with a high risk for depression were more 
often caregivers to a male individual with dementia 

and spouses and spent more time with an indivi-
dual with dementia.

Furthermore, a trend suggested that FCs in the 
more depressive group were older, less likely to be 
employed, and lived with the person with dementia 
in their own home. In the intervention study by 
Kuo et al. (2017), three relatively stable trajectories 
of depression symptoms were found during an 18- 
month follow-up: non-depressed, mildly blue and 
depressed. Caregivers in the intervention group 
received telephone consultations, and caregivers 
in this group had a lower probability of persistent 
depressive symptoms.

Although FCs depression is widely studied, long-
itudinal research among dome-dwelling dyads is 
rare. In previous longitudinal studies, studied popu-
lations have been heterogeneous, including indivi-
duals with AD and Lewy Body Disease (Ornstein 
et al., 2103) or Alzheimer’s disease and Vascular 
dementia (Kuo et al., 2017). However, group-level 
demographics and analysis were not presented, 
although care recipients were at early stages of illness 
with relatively mild cognitive impairment (Ornstein 
et al., 2013), similarly to our study. But, in another 
longitudinal study by Kuo et al. (2017), persons with 
dementia were already at the baseline at the severe 
stage of dementia.

These are the rare follow-up studies of care-
givers’ depressive symptoms to the best of our 
knowledge. There is a need for longitudinal studies 
of depressive symptoms in caregivers caring for 
community-dwelling persons with AD from the 
early phase of caregiving.

The present study aimed to identify the trajec-
tories of depressive symptoms in FCs during a five- 
year follow-up and identify caregiver- and care 
recipient-related factors that affected these trajec-
tories. During the longitudinal follow-up, starting 
from the time of the AD diagnosis, it may be 
possible to detect worsening depressive symptoms 
over time and recognize those caregivers who 
would need more support in the clinical setting.

Methods

Participants

This study was performed as part of the prospective 
ALSOVA study, which was designed to examine 
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the effects of early rehabilitation in individuals with 
very mild or mild AD and their caregivers (Koivisto 
et al., 2016) and the effects of caregiving on care-
givers (Välimäki et al., 2016). Individuals with AD 
and their FCs (dyads) were recruited at an average 
of five months after the AD diagnosis, from 
April 2002 to September 2006. Individuals 
with AD were diagnosed in the memory clinic by 
a geriatrician or neurologist according to the cri-
teria set by the National Institute of Neurological 
and Communicative Disorders and Stroke and 
Alzheimer’s Disease and Related Disorders 
Association (McKhann et al., 1984) and the 
Diagnostic and Statistical Manual of Mental 
Disorders, Fourth Edition (APA, 1994). A study 
neurologist verified all AD diagnoses. A study 
nurse and psychologist followed dyads annually. 
A detailed description of the study design was pre-
sented previously (Koivisto et al., 2016). Of the 
initial 236 participants and caregivers included in 
the ALSOVA follow-up study, ten caregivers chan-
ged during the three-year follow-up due to care-
giver-related reasons; these FCs were excluded 
from this study. The number of participant dyads 
in annual visits were: 226, 188, 158, 122, 77, and 68.

Ethical considerations

The ethical committee of Kuopio University 
Hospital (original decision no. 64/00) and the 
Finnish Institute for Health and Welfare (THL, 
Dnro THL/1576/5.05.00/2014) gave favorable opi-
nions for the ALSOVA study (latest updates 2020). 
The potential participants (individuals with AD 
and their caregivers -dyads) were recruited from 
the three memory clinics. They were informed of 
the ALSOVA study orally and in writing, empha-
sizing the voluntary nature of their participation 
and the confidentiality of the collected data. Both 
the individual with AD and the caregiver signed the 
informed consent form. The caregiver also pro-
vided proxy consent on behalf of the individual 
with AD.

Evaluations

The Beck Depression Inventory (BDI) (Beck, 
Ward, Mendelson, Mock, & Erbaugh, 1961), 
a widely studied self-rating scale, evaluated FC 

depressive symptoms. Values vary between 0 and 
63; a higher score means more severe depressive 
symptoms. The General Health Questionnaire 
(GHQ) (Goldberg & Hillier, 1979) measured FC 
distress. It is a self-administrated questionnaire. 
Values vary between 0–36, with a higher score 
indicating more distress. Following scales were 
used to measure the symptoms of an individual 
with AD. The NPI (Cummings et al., 1994) mea-
sured neuropsychiatric symptoms. The NPI is 
a structured interview for caregivers, including 12 
behavioral and psychological symptoms typical 
of AD. Values vary between 0–144, and a higher 
score means more severe symptoms. The Clinical 
Dementia Rating Sum of Boxes (CDR-sb) (Morris 
et al., 1993) measured dementia severity. The CDR 
is a semi-structured clinician-rated interview asses-
sing memory, orientation, judgment and problem- 
solving, community affairs, home and hobbies, and 
personal care. Values vary between 0–18, with 
a higher score indicating more severe dementia. 
The Alzheimer Disease Cooperative Study – 
Activities of Daily Living (ADCS-ADL) scale 
(Galasko et al., 1997) measured daily functioning. 
The ADCS-ADL is a structured interview for care-
givers, including basic and instrumental ADL ques-
tions. Values vary between 0–78, with a higher 
score indicating better functional ability. These 
three scales are widely used in clinical AD studies 
and are reliable and valid.

Statistical analyses

Statistical analyses were performed with SPSS 
Statistical software (IBM SPSS Statistics for 
Windows, version 22.0) and R version 3.5.3 (R 
Core Team, 2019). We constructed a latent class 
mixed model with “patient ID” as a random effect 
to identify different trajectories of FC depressive 
symptoms (the BDI scores). Baseline characteristics 
were expressed as means and standard deviations 
or frequencies and propositions. We performed 
a logistic regression model to determine factors 
that differed between trajectory groups 2 and 3 
(demographic information, CDR-sb, NPI, ADCS- 
ADL, GHQ). The Friedman Test evaluated the sta-
tistical difference in changes in repeated measures. 
The χ2 test was used to analyze differences between 
groups in the drop-out rate and the intervention 
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effect for the original ALSOVA study intervention. 
P-values <0.05 were considered to indicate statisti-
cally significant results.

Results

The baseline characteristics of study participants 
are presented in Table 1. In Finland, the recom-
mended cutoff scores of BDI for research are ≥10 
for mild depression and ≥19 for moderate depres-
sion (Aalto, 2011). Among 226 participants, 139 
(61.5%) had at least mild depressive symptoms 
(BDI scores >10) at baseline.

During the five-year follow-up, the latent class 
mixed model was used to identify different trajec-
tories for FC depressive symptoms (BDI scores). 
We identified three different trajectories for FC 
depressive symptoms, which are shown in 
Figure 1: (1) A few (7.5%) FCs had depressive 
symptoms at the time of the individual with AD 
AD diagnosis (baseline), and the symptoms dimin-
ished during follow-up; (2) 32.7% of FCs had 
depressive symptoms at baseline, and the symp-
toms increased over follow-up, and (3) 59.7% of 
FCs had minor depressive symptoms that remained 
constant throughout the study. Due to the small 
number of participants in group 1 and the drop-out 
rate, further analyses included only groups 2 and 3. 
We named these trajectory groups as major depres-
sive symptoms (group 2) and minor depressive 
symptoms (group 3).

Table 2 shows the proportions of participants 
in groups 2 (major depressive symptoms) and 3 

(minor depressive symptoms). We also evaluated 
how many FCs had mild (≥10), moderate (≥19) 
or severe (<19) depressive symptoms (BDI 
scores) during each follow-up visit. We also 
analyzed the changes in the proportions of FCs 
in these BDI categories during follow-up. We 
report these apart for trajectory groups 2 and 
3. We found significant changes in group 2 at 
the three-year (p < .001) and five-year follow- 
ups (p = .002). In group 3, the change was not 
significant at the three-year follow-up (p = .112) 
but was significant after five years (p = .007). In 
group 1 (data not shown), the change was sig-
nificant after the first three years (p = .007) but 
not at the five-year follow-up (p = .112). These 
changes showed similar significance when we 
evaluated them based on a continuous BDI 
variable.

Univariate regression analyses (Table 3) revealed 
significant differences in characteristics between 
groups 2 and 3, including the sex of the individual 
with AD (p = .004, OR 0.43, CI 0.24–0.77), the 
relationship between the FC and individual 
with AD marital, other; p = .004, OR 0.35, CI 0.17– 
0.72), and the FC’s age (p = .016, OR 1.03, CI 1.01– 
1.06). Furthermore, these groups showed significant 
differences in the baseline distress level (GHQ) of the 
FC (p = .001, OR 1.29, 1.18–1.40) and the neurop-
sychiatric symptoms (NPI) of the individual 
with AD (p = .005, OR 1.04, CI 1.01–1.08). There 
were no significant differences between groups in the 
individuals with AD MMSE, ADC-ADL, and CDR- 
sb scores. These findings indicated that, compared to 

Table 1. Baseline characteristics of study participants.

Characteristics
Declining depressive symptoms 

(Group 1)
Major depressive symptoms 

(Group 2)
Minor depressive symptoms 

(Group 3)

Caregivers, n 17 74 135
Age, y 70.12 (10.47) 68.31 (10.81) 64.07 (11.91)
Education, y 10.41 (4.65) 9.09 (3.47) 10.32 (3.70)
Sex, male n (%) 3 (17.6%) 22 (29.7%) 49 (36.6%)
Relationship with CR,spouse n (%) 13 (76.5%) 62 (83.8%) 86 (63.7%)
GHQ 15.94 (3.94) 15.02 (4.80) 65.44 (8.34)
CRs with AD, n 17 74 135
Age, y 78.94 (4.67) 74.72 (6.02) 74.79 (6.76)
Education, y 7.29 (4.27) 7.84 (2.93) 7.59 (3.43)
Sex, male n (%) 11 (64.7%) 46 (62.2%) 55 (40.7%)
NPI Baseline 10.76 (10.32) 11.46 (10.11) 7.33 (9.22)
MMSE 22.47 (2.65) 21.51 (3.35) 21.36 (3.65)
ADCS-ADL 61.12 (10.79) 63.00 (9.34) 65.44 (8.34)
CDR-SOB 4.35 (1.14) 4.39 (1.50) 4.02 (1.52)

Values are the mean (standard deviation) or number (%), as indicated. AD = Alzheimer’s disease; ADCS-ADL = Alzheimer’s Disease Cooperative Study Activities 
of Daily Living Inventory, CDR-SOB = Clinical Dementia Rating-Sum of Boxes, CR = care receiver, GHQ = General Health Questionnaire, MMSE = Mini-Mental 
State Examination, NPI = Neuropsychiatric Inventory.
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the FCs in group 3, the FCs in group 2 felt more 
distress during caregiving. They were more often 
a spouse of an individual with AD, their individual 
with AD were more often male, and their individual 
with AD had more neuropsychiatric symptoms. The 
groups were not significantly different in the 

proportions assigned to the control and intervention 
groups in the ALSOVA study. The groups were not 
significantly different in the drop-out rates.

Discussion

The current study was one of the few to identify 
trajectories of depressive symptoms among FCs of 
individuals with AD (Ornstein et al., 2014). The 
majority (67.3%) of FCs in this study belonged to 
the trajectory group that did not show substantial 
depressive symptoms, even in the sixth year after 
the Alzheimer’s disease diagnosis, in accordance 
with the previous study (Ornstein et al., 2014).

A small group of FCs belonged to the group that 
showed depressive symptoms at baseline that dimin-
ished during the five-year follow-up, especially dur-
ing the first three years. This kind of reduction in 
depressive symptoms was not found in a previous 
longitudinal (Ornstein et al., 2014) or a shorter inter-
vention study (Kuo et al., 2017). On the other hand, 
in a short follow-up study of 69 dyads by Tentorio 
et al. (2020), FC levels of depression declined sig-
nificantly during a one-year follow-up, even though 
they did not receive any intervention, like psycholo-
gical counseling, in addition to their usual care. 
Several possible explanations exist for diminishing 
depressive symptoms, for example, psychological 

Figure 1. Trajectories of depressive symptoms of caregivers during a five-year follow-up. Depressive symptoms were evaluated with 
the Beck Depression Inventory (BDI). Group 1 has declining, group 2 major and increasing, and group 3 minor and stable depressive 
symptoms, respectively. A higher BDI score means more severe depressive symptoms.

Table 2. Proportions of family caregivers with no depression (BDI 
< 10), mild depression (BDI = 10–18), and moderate depression 
BDI ≥ 19 during a five-year follow-up.

Evaluations during 
follow-up

Major depressive 
symptoms, group 2

Minor depressive 
symptoms, group 3

Baseline
BDI < 10 20.3 80.0
BDI 10-18 62.1 20.0
BDI ≥ 19 17.6 0
Visit 1
BDI < 10 16.7 82.9
BDI 10-18 63.3 17.1
BDI ≥ 19 20.0 0
Visit 2
BDI < 10 10.4 85.6
BDI 10-18 56.3 14.4
BDI ≥ 19 33.3 0
Visit 3
BDI < 10 8.6 81.6
BDI 10-18 45.7 18.4
BDI ≥ 19 45.7 0
Visit 4
BDI < 10 9.5 80.4
BDI 10-18 42.9 19.6
BDI ≥ 19 47.6 0
Visit 5
BDI < 10 5.6 71.7
BDI 10-18 38.8 26.1
BDI ≥ 19 55.6 2.2

Values are the proportions (%) of all the caregivers that participated in the 
indicated visit
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resilience to depressive symptoms in caregivers 
(O’Rourke et al., 2010). However, in our study, the 
group that showed diminishing depressive symp-
toms was small; thus, this result may represent an 
exception to the rule.

The most common trajectory in our study repre-
sented minor depressive symptoms, which were 
experienced by almost two-thirds of FCs over the 
five-year follow-up. Similarly, Ornstein et al. (2014) 
identified two main trajectories of FC depression 
over a six-year follow-up, although they used dif-
ferent depression measures.

In the present study, only one participant with 
minor symptoms reached the cutoff level for mod-
erate depression throughout the follow-up. 
However, the analysis of changes revealed 
a tendency for BDI to increase in the minor symp-
tom group during the last two years of follow-up. 
Recent studies showed that protective factors asso-
ciated with FC depressive symptoms were: partici-
pation in leisure activities (Lee, Ryoo, Crowder, 
Byon, & Wiiliams, 2020), the ability to pay for 
basic needs (Miller, Killian, & Fields, 2020), and 
self-compassion (Hlabangana & Hearn, 2020).

Notably, in the present study, there were no 
significant differences in baseline cognition among 
individuals with AD between groups 2 and 3. That 
finding further supported the previous assumption 
that caregivers’ depressive symptoms were inde-
pendent of the decline in cognitive function in 
individuals with AD (Hasegawa et al., 2014; 
Voutilainen, Ruokostenpohja, & Välimäki, 2018; 
Yuan et al., 2020); instead, depressive symptoms 
in caregivers were more related to the other 

symptoms present in AD or the individual charac-
teristics of the FC.

In the present study, one-third of caregivers 
experienced increasing depressive symptoms 
(group 2), which is in line with a previous meta- 
analysis (Collins et al., 2020) which showed that 
nearly one-third of caregivers experienced depres-
sion. Among these, 17.6% reported moderate 
depressive symptoms (BDI ≥ 19) at the beginning 
of caregiving, but this proportion increased to 
55.6% in the fifth follow-up year. In this group, 
BDI scores increased significantly during the entire 
follow-up. We also found that caregivers who 
experienced increased depressive symptoms had 
more symptoms at baseline when they started car-
egiving. In fact, several baseline characteristics were 
associated with an increasing trajectory of depres-
sive symptoms.

It is essential to recognize which caregivers are at 
risk of increasing depression when the diagnostic 
examinations for AD are performed.

We previously showed that female spouses tak-
ing care of individuals with neuropsychiatric symp-
toms experienced the most distress based on the 
subjective general health questionnaire (GHQ) 
(Hallikainen, Koivisto, & Välimäki, 2018). The 
GHQ was developed to assess changes in psycho-
logical health. The present study found that the 
same factors were associated with the trajectories 
of FC depressive symptoms. FCs in the trajectory 
group with major depressive symptoms felt more 
distress during caregiving, were more often the 
spouse of an individual with AD, their care recipi-
ents were more often male, and had more 

Table 3. Baseline univariate logistic regression analyses of clinical and demographic variables on BDI 
trajectory group 2 major and group 3 minor depressive symptoms.

Variable OR 95% CI Lower 95% CI Upper p

Patient age 1.00 0.96 1.05 0.986
Patient sex, female 0.43 0.24 0.77 0.004
Caregiver age 1.03 1.01 1.06 0.016
Caregiver sex, female 1.38 0.75 2.54 0.302
BDI Total Score 1.45 1.31 1.61 0.001
Caregiver education, years 0.91 0.83 0.99 0.022
Relationship, other than spouse 0.35 0.17 0.72 0.004
CDR-SOB 1.16 0.96 1.41 0.119
NPI Total Score 1.04 1.01 1.08 0.005
MMSE 1.02 0.94 1.10 0.700
ADCS-ADL Total Score 0.97 0.94 1.00 0.070
GHQ Total Score 1.29 1.18 1.40 0.001

ADCS-ADL = Alzheimer’s Disease Cooperative Study Activities of Daily Living Inventory, BDI = Beck Depression 
Inventory, CDR-SOB = Clinical Dementia Rating-Sum of Boxes, FDR = False Discovery Rate, GHQ = General Health 
Questionnaire, MMSE = Mini-Mental State Examination, NPI = Neuropsychiatric Inventory. Reference = trajectory 
group 3.
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neuropsychiatric symptoms. Other symptoms of an 
individual with AD did not affect the caregiver’s 
depression. Our results corroborated with previous 
results by Ornstein et al. (2014), taking into account 
that in the study of Ornstein et al. (2014), caregivers 
were followed beyond the person with AD nursing 
home placement. The impact of gender (Arai et al., 
2014), living with older people with not specified 
dementia (Arai et al., 2014; Kaufman, Lee, 
Vaughon, Unuigbe, & Gallo, 2019; Ying et al., 
2018), and neuropsychiatric symptoms of persons 
with dementia (Arthur et al., 2018; Hasegawa et al., 
2014; Huang et al., 2015; Lee et al., 2017; Ying et al., 
2018) on FC depression has also been found in 
several cross-sectional studies.

The relationships between the caregiving bur-
den, distress, and depression are not simple. We 
previously reported that FC depressive symptoms 
were associated with distress (based on the GHQ) 
(Välimäki, Martikainen, Hallikainen, Väätäinen, & 
Koivisto, 2015). However, results are conflicting 
regarding how care recipients’ depressive symp-
toms are related to the caregiving burden (Ying, 
2018; Miller et al., 2020).

Studies have shown that psychosocial group 
interventions with individual counseling could 
reduce the risk of major depression (Sperling 
et al., 2020). Those interventions could be beneficial 
to use more in routine care. Some recent studies 
have analyzed more complicated relationships 
between depression and feelings. For example, 
guilt (Corey et al., 2020) and grief (Jain et al., 
2019) have been associated with caregiver depres-
sive symptoms.

Further investigation is needed to understand 
why some caregivers have relatively persistent or 
increasing depressive symptoms. The results from 
the present study corroborated previous findings 
that showed that adverse psychological effects accu-
mulated in female spousal caregivers taking care of 
individuals with neuropsychiatric symptoms 
(Välimäki et al., 2015, 2016; Ying, Yap, Gandhi, & 
Liew, 2018). Available counseling and support ser-
vices are most often provided to individuals 
with AD, and sometimes to FCs, but rarely to 
dyads or families. Ying et al. (2018) proposed inter-
ventions focusing on caregivers’ competency and 
the demands and symptoms of individuals with 
dementia.

The heterogeneity of caregivers is not recog-
nized. Too often, support and counseling are ill- 
timed, not targeted to family needs, or insufficient 
overall. Some families with AD may receive only 
the minimum services in their municipalities. 
Recent evidence on caregiver interventions has 
shown promising results (Frias et al., 2020; Lee 
et al., 2020), but implementations in typical pri-
mary care settings have been inadequate. To pro-
vide efficient support services for FCs, it is 
necessary to conduct services that meet their 
needs (Zwingmann et al., 2020).

In our study, only individuals with diagnosed 
Alzheimer’s disease were included at the time of 
the diagnosis. Dissimilar types of progressive mem-
ory disorders may impact the onset of caregivers’ 
depressive symptoms differently because the dis-
ease courses vary.

Due to some study limitations, our findings must 
be interpreted with caution. The main potential 
limitation was that many burdened caregivers 
might have dropped out of the study during the 
follow-up. However, there was no significant differ-
ence in the drop-out rates between groups. 
Nevertheless, this study was one of the few commu-
nity-based studies with a five-year follow-up, and 
the follow-up was started at the time of AD diag-
nosis and was done at the very mild or mild phase 
of AD. Also, this study followed home-dwelling 
dyads with standard treatment of AD according to 
Finnish national guidelines by local memory clinics.

Conclusion

The present study showed that FC depressive symp-
toms existed, but most FCs belonged to the trajec-
tory group that showed minor symptoms during the 
follow-up period. Approximately one out of three 
caregivers experienced increasing depressive symp-
toms over five years, and these FCs were particularly 
vulnerable to depression as caregiving continued. 
This susceptibility should be detected when the FC 
begins caregiving to ensure that tailored support can 
be provided. In memory clinics, family caregivers’ 
depressive symptoms could be detected using vali-
dated scales, for example, incorporated with annual 
health checks. The level of depression at the begin-
ning of caregiving and score change from previous 
years should alarm health care providers.
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Clinical implications

● Recognizing caregivers at risk of increasing 
depression in the early phase of caregiving is 
vital before the minor depressive symptoms 
are prolonged.

● In future clinical practice, caregivers’ hetero-
geneity needs to be considered in service plan-
ning in memory policlinics and support 
services for families.
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