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Abstract
Introduction: The clinical presentation of the behavioral variant of frontotemporal dementia 
(bvFTD) differs from that of Alzheimer disease (AD), with major impairments in behavioral 
functions in bvFTD and cognitive impairment in AD. Both behavioral disturbances in bvFTD 
and cognitive impairment in AD contribute to caregiver burden. Objective: To investigate the 
impact of home confinement during the COVID-19 crisis on the burden of caregivers of bvFTD 
or AD patients. Methods: During the COVID-19 lockdown in France, neurologists and neuro-
psychologists from the Memory Center of Nantes Hospital conducted teleconsultations for 
38 AD patients and 38 bvFTD patients as well as for their caregivers. During these consulta-
tions, caregivers were invited to rate the change in their burden during home confinement. 
They were also invited to rate behavioral or emotional changes in the patients during, com-
pared with before, the confinement. Results: Twenty-two bvFTD caregivers and 14 AD care-
givers experienced an increase in burden. For bvFTD caregivers, this increased burden oc-
curred regardless of behavioral changes, while AD caregivers experienced an increased 
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burden related to changes in patients’ neuropsychiatric symptoms. Among the whole cohort, 
2 factors were associated with increased caregiver burden: behavioral change and bvFTD. 
Conclusion: The results demonstrate that during home confinement in the COVID-19 crisis, 
neuropsychiatric symptoms were the core factor that impacted caregiver burden in different 
ways depending on the disease. © 2020 The Author(s)

Published by S. Karger AG, Basel

Introduction

The clinical presentation of frontotemporal dementia (FTD) is distinct from that of 
Alzheimer disease (AD). Indeed, there is a major impairment in executive and behavioral 
functions in FTD as opposed to cognitive impairment in AD. Patients with the behavioral 
variant of FTD (bvFTD) show early changes in personality and social conduct. Increased 
neuropsychiatric symptoms are associated with overall caregiver burden. It is now well 
known that this burden is correlated with the patient’s level of behavioral disturbance and 
autonomy [1, 2]. However, it also depends on the experience and personality of the caregiver 
[3]. In this study, we assessed the burden of caregivers of patients with bvFTD or AD. More 
specifically, we investigated this burden during home confinement in the COVID-19 pandemic. 
To cope with the infection and to limit its spread, people in France and Europe in general were 
confined to their homes and were only permitted to leave home to buy essential goods, briefly 
go out to exercise, or visit doctors. During the lockdown, the social distancing measures and 
the diminished physical contact with family and the outside world might be expected to 
significantly increase loneliness and impact the mental health of patients with AD or bvFTD 
and their caregivers. During this period, social activities (day care, cognitive stimulation) or 
even well-being activities were no longer possible.

To investigate whether social and physical restrictions during the COVID-19 crisis 
affected the caregivers of patients with FTD and AD, we evaluated the burden of caregivers 
who were confined to home with patients during the COVID-19 quarantine in France. Our 
study was based on a teleconsultation designed by the Memory Center of Nantes University 
Hospital. More specifically, during the lockdown, we contacted by phone caregivers and 
patients followed by the Memory Center of Nantes. The aim of our study was to assess neuro-
psychiatric functioning in the patients and the burden of their caregivers.

Methods

Participants
Data were collected from caregivers of patients with bvFTD and AD, recruited from the 

Memory Center of Nantes University Hospital between March and May 2020. Caregivers were 
defined as persons providing unpaid care for a spouse, relative, or friend.

Diagnosis had been made prior to the study by neurologists at the Memory Center. 
Probable AD was diagnosed according to the clinical criteria of the National Institute on Aging 
and the Alzheimer’s Association criteria [4]. Probable FTD was diagnosed according to the 
current criteria for behavioral FTD [5]. This study was designed and conducted in accordance 
with the Declaration of Helsinki. Caregivers and patients (or their legal guardians) have given 
their oral informed consent (the study was carried out by telephone). The study was approved 
by the Ethics Committee of GERIA (Groupe Ethique Recherche Institut Angers; approval No. 
2022-001).
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Procedures
During the confinement, between March 26, and May 9, 2020, neurologists and neuro-

psychologists from the Memory Center of Nantes conducted teleconsultations. During these 
consultations, standardized surveys were performed. Caregivers were invited to provide the 
exact date at which they were confined to their homes. They were invited to describe their 
experience during the confinement. They were also asked if they had noticed any behavioral 
or emotional changes in the patients during, compared with before, the confinement. If the 
answer was “yes,” caregivers were invited to answer the Neuropsychiatric Inventory (NPI) 
questionnaire [6]. We used this questionnaire because it is based on interviewing caregivers, 
and it was possible to administer it over the phone during the lockdown. We asked caregivers 
to rate the severity of 12 symptoms: delusions, hallucinations, agitation, depression, anxiety, 
euphoria, apathy, disinhibition, irritability, aberrant motor activity, nighttime behavior 
disturbance, and appetite disorders. Severity was rated on a 3-point scale (1 point = mild, i.e., 
noticeable, but not a significant change; 2 points = moderate, i.e., significant, but not a dramatic 
change; and 3 points = severe, i.e., very marked or prominent, a dramatic change). Caregivers 
were also invited to rate the distress they experienced due to each symptom on a 5-point scale 
(0 = not distressing at all; 1 = minimal, i.e., slightly distressing, not difficult to cope with; 2 = 
mild, i.e., not very distressing, generally easy to cope with; 3 = moderate, i.e., fairly distressing, 
not always easy to cope with; 4 = severe, i.e., very distressing, difficult to cope with; and 5 = 
very severe, i.e., extremely distressing, impossible to cope with.

We also invited caregivers to provide information about their burden through the 
question: “Did your burden increase during confinement?” If the response was yes, caregivers 
were invited to rate whether this increase occurred: 1 = rarely; 2 = sometimes; 3 = quite 
frequently; and 4 = nearly always. We also asked them if the increased burden was linked to: 
(1) behavioral modification; (2) behavioral disorders without modification during quar-
antine; (3) stopping of the patient’s activities; (4) interruption of the caregiver’s own activ-
ities; (5) stopping of home care assistance; and (6) other factors.

Statistical Analysis
Results were expressed as means ± standard deviations or medians with interquartile 

ranges. Categorical data were presented as percentages and were compared using Fisher’s 
exact test. Continuous data were compared using nonparametric tests. Missing data were 
treated using the simplest approach: analyses were performed only on the completed cases. 
Missing data were excluded from the analysis.

The main outcome measure was caregiver burden. To investigate the link between 
different variables and caregiver burden, a binary logistic regression model was used. Vari-
ables with a value of p < 0.20 in univariate analysis were entered into the models. The final 
model was kept because of its ability to best predict the outcome, maximizing the likelihood 
ratio. The highest Nagelkerke R2 then obtained is presented with the final model.

Analyses with a value of p < 0.05 were considered statistically significant. The analysis 
was carried out using IBM SPSS Statistics version 19 software (IBM, Armonk, NY, USA).

Results

Between March 26 and May 9, 2020, 128 telephone consultations were performed. These 
consultations concerned 38 patients (23 men and 15 women) fulfilling NINCDS-ADRDA 
criteria for probable AD [4] and 38 patients (22 men and 16 women) fulfilling Rascovsky’s 
criteria for the behavioral variant of FTD [5]. Both groups were not significantly different in 
terms of age (71.9 ± 8.2 vs. 67.8 ± 9.0 years), MMSE score (19.4 ± 6.2 vs. 18.4 ± 7.8) or esti-
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mated duration of disease (5.1 ± 2.6 vs. 4.2 ± 3.1 years). The AD caregiver group comprised 
14 men and 24 women; 30 were spouses and 31 lived in the same house as the patient. The 
FTD caregivers group comprised 16 men and 22 women; 34 were spouses and 33 lived in the 
same house as the patient. There were significant differences between both caregiver groups 
with respect to age (AD caregivers: mean 68.4 ± 12.2 years/bvFTD caregivers: mean 59.8 ± 
11.1 years, p = 0.023). No difference was found for the duration of confinement at time of call 
(AD group: 27.4 ± 14.5 days vs. bvFTD group: 28.1 ± 10.2 days).

As expected, a higher proportion of caregivers of bvFTD patients experienced an increase 
in burden when compared to caregivers of AD patients but without reaching statistical 
difference (58% FTD caregivers vs. 37% AD caregivers).

The score of burden for caregivers who experienced a change in burden was not different 
between both groups (AD caregivers 2.43 ± 1.2 vs. FTD caregivers 2.40 ± 1.9). Responses of 
caregivers concerning factors associated with the increase in burden were: behavioral modi-
fication reported by 9 AD caregivers versus 5 bvFTD caregivers; behavioral disorders without 
modification during quarantine reported by 4 AD caregivers versus 16 bvFTD caregivers; 
interruption of patient’s activities (cognitive stimulation, day center etc.) reported by 5 AD 
caregivers versus 4 bvFTD caregivers; interruption of caregiver’s own activities reported by 
1 AD caregiver versus 6 bvFTD caregivers; and interruption of home care assistance reported 
by 1 AD caregiver versus 7 bvfTD caregivers. There were no significant differences between 
both groups.

During confinement, 8 patients with bvFTD presented neuropsychiatric changes, and 10 
patients with AD experienced changes. There were no differences between both groups for 
NPI severity (AD patients: 5.2 ± 4.92 vs. FTD patients: 2.9 ± 1.7) or for NPI distress (AD 
patients 5.1 ± 4.99 vs. FTD patients 3.1 ± 2.0). bvFTD patients had the highest score for apathy 
(1.5 ± 1.1), and AD patients had the highest score for agitation (1.0 ± 1.7).

We conducted univariate analysis to understand which factors could influence caregiver 
burden. The results for AD caregivers are reported in Table 1 and the results for bvFTD care-
givers in Table 2. The analysis revealed that the burden of AD caregivers increased when 
changes in patient behavior occurred during confinement; caregiver burden increased when 
patients were oldest, and when MMSE scores were lower. For the bvFTD caregiver group, no 
such association was found.

Table 1. Factors that could influence caregiver burden in the AD group

No change in burden Change in burden p
n = 24 n = 14

Time of call (Duration of confinement, days) 25.5±15.6 30.5±12.2 0.186

Patient Age, years 69.3±6.3 75.1±10 0.04
Sex, females/males 13/11 10/4 NS
Disease duration, years 4.7±2 5.5±2.4 NS
MMSE (/30) 21±5.4 16.5±6.7 0.04

Caregiver Age, years 65.7±10.4 73.9±14.3 0.11
Sex, females/males 15/9 7/7 NS
Type, spouse/other 19/6 11/3 NS
Live in the same house, yes/no 18/3 13/1 NS

Change in behavior Yes/no 0/24 10/4 <10–5

Means ± SD or proportions. NS, nonsignificant. Values of p < 0.2 are detailed (nonparametric tests such as the Mann-Whitney 
or Fisher exact test). Only change in behavior was significantly different (p < 0.05).
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We also conducted a binary regression analysis concerning all caregivers in order  
to analyze the factors that influenced caregiver burden. Change in behavior and being a 
caregiver of a bvFTD patient were the factors correlated with increased caregiver burden 
(Table 3).

Discussion

Among our cohort of 38 patients with bvFTD, only 8 demonstrated neuropsychiatric 
changes during the confinement. Ten out of 38 AD patients also experienced neuropsychiatric 
changes. More caregivers of bvFTD patients than caregivers of AD patients were affected by 
the confinement. Patient behavior, with or without changes, increased bvFTD caregiver 
burden, while behavior changes were the principal factor that impacted AD caregivers.

Responsibility for the daily care of patients with cognitive impairment living at home is 
often assumed by the spouse or children. This care has important repercussions for the care-
givers’ physical and psychological well-being. Many caregivers thus present symptoms of 
exhaustion, stress, and depression [7]. The studies of Andrieu et al. [8] and Hebert et al. [1] 
showed that the burden is independently influenced by the extent of the behavioral disorder. 
Previous studies have also documented the heavy burden imposed by bvFTD on caregivers 

Table 2. Factors that could influence caregiver burden in the bvFTD group

No change in burden Change in burden
n = 16 n = 22

Time of call (Duration of confinement, days) 27.3±10.2 28.7±10.4

Patient Age, years 67.7±9.1 67.8±9.2
Sex, females/males 5/11 11/11
Duration of disease, years 5.1±3.6 4.1±2.8
MMSE (/30) 16.8±8.2 19.7±7.3

Caregiver Age, years 58.5±6.3 60.1±13.3
Sex, females/males 11/5 13/9
Type, spouse/other 14/2 20/2
Live in the same house, yes/not 14/2 19/3

Change in behavior Yes/no 2/14 6/16

Means ± SD or proportions. No significant difference was found (Mann-Whitney or Fisher exact test).

Table 3. Factors associated with caregiver burden in a cohort of 76 dyads

exp(B) OR 95% CI p

Change in behavior 20.0 3.7 108.1 0.001
Disease (FTD vs. AD) 3.2 1.0 10.0 0.042
Caregiver (spouse or other) 1.8 0.3 9.6 NS
Duration of quarantine (>25 days) 1.7 0.6 5.2 NS

The presented final model had 76 observations entered and yielded the highest likelihood ratio. Nagelkerke 
R2 = 0.38. The 4 presented variables were those included in the final logistic model. Values of p < 0.2 are 
detailed. Significant differences (p < 0.05) are italicized.
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[2, 9–11]. bvFTD was associated with a substantial modification in the life of dyads, including 
diminished quality of life and increased caregiver burden. This research highlights how 
bvFTD impacted the caregivers’ well-being. In our study, many caregivers reported during 
the telephone consultation that their spouses had been “confined” since the onset of the 
disease because of apathy, as demonstrated by our results showing that the score for apathy 
on the NPI was higher for bvFTD patients than for AD patients. For bvFTD caregivers, this 
increased burden occurred regardless of behavioral changes since behavioral disorders were 
already hard to manage before the pandemic. During the lockdown, they were left alone and 
confronted with an increase in neuropsychiatric symptoms.

Interruption of external activities for the caregiver and interruption of home care assis-
tance were relevant factors explaining the increased burden for bvFTD caregivers. In a study 
comparing the intensity of the burden between AD and FTD using the NPI-assessed caregiver 
impact, de Vugt et al. [3] showed that apathy was very stressful for the caregiver. Apathy, 
defined as a decrease in motivation, leads to social isolation. As a result, this symptom, a priori 
not very striking, is very often very badly tolerated by the patient’s entourage [12]. It was 
precisely the leading symptom in terms of bvFTD patients’ NPI score in our study.

Conversely, the increased caregiver burden of AD patients during confinement was 
largely associated with changes in patient behavior such as agitation. These changes were 
correlated with old age and an advanced stage of the disease. The results of our study are in 
accordance with our knowledge of both diseases: in bvFTD, behavioral disorders start at the 
beginning of the disease whereas in AD positive symptoms usually occur later. Numerous 
studies have shown that symptoms like agitation and irritability are very distressing for care-
givers [13, 14].

In our study, we did not demonstrate differences between AD and bvFTD patients in 
terms of their NPI scores. However, these scores only reflect behavioral disorders of patients 
who experienced changes in behavior. Our goal was to highlight the change in behavior, so 
we took care of questioning all caregivers on these symptoms but did perform the NPI only 
when a change had occurred. It is also now well known that NPI is not the most appropriate 
scale to use for bvFTD patients. The frontal behavioral inventory [15], the frontotemporal 
behavioral scale [16] and, more recently, DAPHNE [17] are more specific for frontal behav-
ioral disorders. Other potential limitations of our study include the lack of caregiver burden 
assessment and the lack of a neuropsychiatric assessment before the confinement. Note, 
however, that the confinement was somewhat unpredictable, which means we were unable 
to conduct an assessment before study initiation.

Despite its potential limitations, this study has implications for clinicians. Our results 
highlight the importance of supporting caregivers during crises, such as the COVID-19 
pandemic, to help them cope with their own social isolation and with the neuropsychiatric 
disorders observed in the patients in their care. It has also been shown by Sink et al. [18] that 
certain characteristics of caregivers are associated with behavioral disorders, regardless of 
the characteristics of the patients. Thus, spending a lot of time with the demented person was 
associated with an increase in the number of reported behavioral disorders. Quarantine has 
by definition forced caregivers to be with their loved ones all the time without being able to 
escape. There are many methods of psychological support for carers: psycho-educational 
programs, discussion groups, and individual psychotherapy, for example. The most effective 
methods seem to be either individual sessions to learn techniques that will enable carers to 
cope with a patient’s behavioral disorders, or sessions with pairs aimed at helping the care-
giver in setting up effective coping strategies.

Continuation of personal leisure and social exchanges are important for coping with both 
diseases. The management of AD or FTD patients must, therefore, imperatively take the 
patient-caregiver dyad into account.
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Conclusion

This is the first study on the caregiver burden during the COVID-19 crisis. Our study 
demonstrates how behavioral disorders during the confinement can increase the burden for 
caregivers of FTD patients and caregivers of AD patients, although not in the same manner. 
Our findings also highlight the impact of social isolation on caregiver burden and the impor-
tance of differentiating between diagnostic groups and specific behavioral domains when 
focusing on caregiver burden.
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