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Abstract

Background In Europe, demographic ageing and an increase in the prevalence of dementia are expected. Portugal,
along with other Mediterranean and Southeastern European countries, exceeds the European trend placing growing
pressure on health and social care systems. Informal caregivers play a crucial role in meeting these demands, despite
the impact on their own mental health. The emerging and multifaceted nature of informal caregiving, combined with
the limited evidence from Southern European contexts, motivated this study. This research aimed (1) to identify the
levels of anxiety, stress, depressive symptoms, and burden among informal caregivers of people with dementia in
Portugal, and (2) to identify which sociodemographic and/or clinical factors are associated with anxiety, depression,
stress symptoms, and burden in these caregivers.

Methods A survey was conducted among informal caregivers of non-institutionalized dementia patients. The survey
encompassed a sociodemographic and clinical assessment using the Positive Mental Health Questionnaire (PMHQ),
the Psychological Vulnerability Scale (PVS), the Caregiver Burden Scale (CBS), and the Depression, Anxiety, and Stress
Scale - 21 items (DASS21). Linear regressions were performed using caregivers data on depression, anxiety, stress, and
burden as dependent variables.

Results A total of 414 caregivers participated. They exhibited normal intensity of depression, anxiety, and stress
symptomatology. Several variables significantly related to these outcomes were identified and quantified. The mean
CBS score was 54.3+17.8 (range 22-110) and was associated to caregiver age, years in the caregiver role, hours of
daily care, and participation in leisure or relaxation activities. Positive mental health and psychological vulnerability
were significant explanatory factors for all assessed outcomes.

Conclusions Greater time dedicated to caregiving and reduced engagement in leisure or relaxation activities were
significantly associated with higher burden. The level of positive mental health is a robust associated factor of mental
health issues among caregivers.
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Background

In Europe, demographic ageing is expected to double
prevalence of dementia by 2050, from over 21 million
cases reported in 2021 [1, 2]. In 2025, the highest preva-
lence rates, according to the proportion of the population
affected, are expected in Italy (2.44%), Greece (2.37%)
and Portugal (2.29%) - all Mediterranean and Southeast-
ern European countries - exceeding the overall European
average of 2.0%. In Portugal alone, more than 200,000
cases are projected for 2025. This is driven by the increas-
ing proportion of adults aged over 70 years [3-5]. The ris-
ing costs associated with dementia care will place greater
pressure on informal caregivers, social support services,
and primary healthcare systems, while the pool of infor-
mal caregivers is expected to stagnate despite their grow-
ing recognition [6-9].

Caregiving can yield positive outcomes - such as pur-
pose, gratitude, self-realisation, family cohesion, and
personal growth - yet these are often overshadowed
by sustained demands [10-13]. Caring for individuals
with cancer or dementia imposes greater physical and
emotional strain than other caregiving contexts, with
dementia-related cognitive decline introducing unique
challenges that intensify burden and reduce quality of
life. Balancing the needs of the person with dementia and
those of the caregiver is particularly difficult and tends to
worsen with the presence of neuropsychiatric symptoms,
advanced disease stages, and high levels of functional
dependence [14-24].

The caregiver burden is defined as “the physical, psy-
chological or emotional, social, and financial problems
that can be experienced by family members caring for
impaired older adults” [25] and could be explained by the
Caregiver Stress Process Model, which conceptualises
caregiver burden as resulting from background and con-
textual factors, distinguishing between primary stressors-
direct caregiving demands- and secondary stressors from
role and intrapsychic strains. These secondary stressors
are critical, as they influence self-concept and increase
vulnerability to depression and anxiety, whereas coping
strategies and social support acting as mediators [26, 27].

The positive dimension of mental health was consoli-
dated by the World Health Organization in 2001, recog-
nising that “concepts of mental health include subjective
well-being, perceived self-efficacy, autonomy, compe-
tence, intergenerational dependence, and self-actualiza-
tion of one’s intellectual and emotional potential, among
others” [28].

Building upon Jahoda’s theoretical framework, Lluch
(1999) developed the Multifactorial Model of PMH with
six key factors: (F1) personal satisfaction; (F2) pro-social
attitude; (F3) self-control; (F4) autonomy; (F5) problem
solving; and (F6) self-realization and interpersonal skills.
Strengthening these dimensions fosters optimal human
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functioning. Higher PMH is linked to improved out-
comes [29-31]. There is evidence that PMH promotion
programmes can reduce caregiver burden. Therefore, the
assessment of PMH among informal caregivers of people
with dementia should be considered [32-35]. Psychologi-
cal vulnerability is negatively associated with PMH and
is defined as “a pattern of cognitive beliefs reflecting a
dependence on achievement or external sources of affir-
mation for one’s sense of self-worth” Such dependence
on external achievements and others for self-affirmation,
rather than on one’s inner qualities and character, makes
an individual’s sense of self-worth vulnerable to oth-
ers’ reactions and to life’s uncertainties [36, 37]. Within
this context, nurses play a central role in dementia care,
working collaboratively with caregivers to foster support-
ive environments and implement non-pharmacological
strategies to maintain the caregivers engaged in care pro-
vision while protecting their mental health [38—41].
Research has focused on factors related to the person
with dementia which have been identified as key deter-
minants of caregivers’ health and perceived burden.
However, fewer studies have examined the characteris-
tics and mental health of the caregivers themselves [42,
43]. This study focused exclusively on informal caregiv-
ers and factors were based on national and international
evidence linking them to depression, anxiety, stress, and
caregiver burden. These factors included sociodemo-
graphic and caregiving variables: age, sex, marital status,
education, employment, caregiver—recipient relationship,
caregiving duration, sole caregiving, daily care hours, res-
idential distance, and psychiatric diagnosis [7, 20, 42—49].
Self-care strategies were also considered, including sleep
satisfaction, physical activity, healthy diet, leisure and
relaxation, and social engagement [50-53].The multifac-
torial nature of caregiver burden complicates the iden-
tification of determinants of stress, anxiety, depression,
and burden which are influenced healthcare and wel-
fare systems. Moreover, the predominance of studies in
Asian populations limits the transferability of findings to
Western contexts [54—56]. This study, conducted in Por-
tugal, expands knowledge in a Southern European con-
text where dementia prevalence is high, intergenerational
care norms place substantial pressure on families, and
co-residential caregiving - typically recognised as a more
intense form of care - is common [49, 57-60]. In addi-
tion to complementing existing literature, it addresses
two underexplored constructs - PMH and psychological
vulnerability. Further research is required to deepen the
understanding of key associated factors and to guide the
development of targeted, context-sensitive interventions.
This research aimed to (1) identify the levels of anxiety,
stress, depressive symptoms, and the burden among
informal caregivers of people with dementia in Portu-
gal and (2) to identify which sociodemographic and/
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or clinical factors are determinants of anxiety, depres-
sion, stress symptoms and the burden expressed by the
caregivers.

Methods

Design

This cross-sectional study follows the STROBE guide-
lines’ recommendations [61] and adheres to the Decla-
ration of Helsinki. Ethical approval was obtained from
the Local Health Unit of Matosinhos (40/CES/JAS) and
Rovira i Virgili University (OCAS-717) in April 2023. All
respondents provided informed consent.

Participants and setting

The study participants were informal caregivers of non-
institutionalized dementia patients, in Portugal without
regional restrictions. A convenience sample was recruited
through snowball sampling via five strategies: (1) direct
invitation through health professionals; (2) social ser-
vices; (3) the Alzheimer Portugal Association; (4) care-
givers’ associations; and (5) self-enrolment through social
media. The eligibility criteria for participants were: (1) be
an informal caregiver of non-institutionalized dementia
patients; (2) be over 18 years old; (3) have contact with
the person for at least one hour per week; and (4) be able
to read and write in Portuguese. A minimum threshold of
one hour per week was adopted, as it ensures that partici-
pants had a meaningful level of involvement in caregiving
activities while also maintaining comparability with pre-
vious studies that have operationalised caregiving inten-
sity using similar metrics [9, 23]. The data were collected
from July 2023 to February 2024 through anonymous
self-reported pen-and-paper or digital questionnaires
(via Microsoft 365) on the basis of preferences and digital
literacy. To participate, individuals confirmed that they
met all the eligibility requirements in both formats.

A minimum sample size of 384 participants was con-
sidered necessary for a margin of error of 5%, a 95%
confidence interval, and an estimated 50% response dis-
tribution (the sample size was calculated by Raosoft,
2024).

Measurements

The questionnaire in this survey collected the caregiver’s
sociodemographic variables: age, sex, level of education,
marital status, information on caregiving history (years
as a caregiver, formal or informal support, hours per
day caring), mental health status, and health-promoting
behaviours of participants (healthy nutrition, social activ-
ity outside the context of caring, practicing relaxing,
leisure, or physical activities). The data collection instru-
ments used included the Positive Mental Health Ques-
tionnaire (PMHQ) [62], the Psychological Vulnerability
Scale (PVS) [36], the Caregiver Burden Scale (CBS) [63],
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and the Depression, Anxiety, and Stress Scale-21 (DASS-
21) [64], with an overall estimated completion time of 15
min. The questionnaire did not include embedded data
quality checks such as attention questions. However,
was applied screening criteria at the recruitment stage
and were excluded incomplete responses during data
cleaning.

Positive mental health questionnaire (PMHQ)

The PMHQ was conceptualised by Lluch-Canut in Spain
[65, 66] and translated and validated for Portugal [62].
This instrument consists of 39 items that assess thoughts,
feelings, and behaviours, grounded in the multifactorial
model of Positive Mental Health and its six key factors.
The participants were invited to select the frequency
option they most identified with, presented on a 4-point
Likert scale (1 to 4): “always or almost always” (1), “most
of the time” (2), “sometimes” (3), and “rarely or never”
(4). This instrument makes it possible to calculate the
level of positive mental health for each factor, allowing
the identification of which factor, or factors, requires
intervention [31, 33, 34]. The score ranges from 39 to
156, with the possibility of categorizing into different lev-
els depending on the results, namely low or languishing
(39 to 78), intermediate (79 to 117), high or flourishing
(118 to 156), with a higher score representing higher level
of Positive Mental Health. The PMHQ demonstrated
excellent internal consistency (Cronbach’s alpha = 0.92).
The internal consistency of each factor ranged from 0.60
to 0.84, and the scale presented good test-retest reliabil-
ity (0.98). Within this theoretical framework, the isolated
analysis of each key factor provides limited interpretative
value and was therefore not conducted separately [62].

Psychological vulnerability scale (PVS)

The PVS was designed and validated by Sinclair and
Wallston in the United States and applied to chroni-
cally ill adults to identify vulnerable individuals. The
Cronbach’s alpha coefficient ranged from 0.71 to 0.87
[37]. Nogueira and collaborators (2017) translated and
adapted this instrument to European Portuguese in a
sample of higher education students. This self-reported
six-item instrument was designed to screen harmful
cognitive patterns related to perceptions of social depen-
dence, negative attributions, self-oriented perfection-
ism, and reliance on external sources of approval [35].
The participants are invited to assess each statement
with a 5-point Likert scale (1 to 5), from (1) = “does not
describe me at all” to (5) = “describes me very well” The
higher the score is, the greater the degree of psychologi-
cal vulnerability, which may range from 6 to 30. The PVS
demonstrated good validity, reliability, and stability. The
Cronbach’s alpha coefficient was 0.73 [35].
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Depression anxiety stress scale-21 (DASS-21)

The Depression Anxiety Stress Scale with 21 items
(DASS-21) is the short version of the original DASS,
which is composed of 42 items, and was developed by
Lovibond and Lovibond (1995) with Australian university
students. This self-reported tool represents a three-part
model that assesses emotional states with three subscales:
depression, anxiety, and stress. This instrument is widely
used when a brief screening is needed [67]. This study
used the Portuguese version with internal consistencies
of 0.85 (depression), 0.74 (anxiety), and 0.81 (stress) for
each subscale [64]. Each item consists of a sentence list-
ing negative emotional symptoms. The participants are
invited to assess each statement with a 4-point Likert
scale (0 to 3), from (0) = “nothing applied to me” to (3) =
“applied to me most of the time’, indicating the extent to
which they experienced each symptom in the last week.
The scale provides three scores, one per subscale, rang-
ing from 0 to a maximum of 21. Higher scores represent
more negative affective states [64, 67].

Caregiver burden scale (CBS)

The first version of the Zarit Caregiver Burden Scale
was developed in the United States of America by Ste-
ven Zarit and collaborators and was administered to
primary caregivers of persons with Dementia [68]. This
self-report instrument measures objective and subjec-
tive burden, providing useful information on the impact
of caregiving in areas such as health, social and personal
life, financial condition, emotional well-being, percep-
tion of self-efficacy, and interpersonal relationships, as
reported by caregivers [63, 68, 69]. The Portuguese ver-
sion was chosen for this research, with a Cronbach’s
alpha of 0.93 [63]. Each item is scored from (1) = “never”
to a maximum of (5) = “nearly always” This scale presents
a score range from 22 to 110, where a higher score cor-
responds to a greater perceived burden, with the follow-
ing cut-off points: no burden (22—46 points), mild burden
(47-55 points), and severe burden (56—110 points) [63].

Statistical analysis

The statistical analysis was performed via IBM SPSS ver-
sion 29. The data analysis tests were considered signifi-
cant for p-values equal to or less than 0.05.

The sociodemographic attributes of the sample were
quantitatively assessed through central tendency and
dispersion indices for quantitative variables, alongside
absolute and relative frequencies for qualitative vari-
ables. Furthermore, the evaluation of outcome vari-
ables, encompassing individual factors and aggregate
scale scores, utilized mean values and standard devia-
tions (SD). Univariable and multivariable linear regres-
sions were performed to identify which variables (“sex’,

“age”, “ hours per

” o«

employment’, “loneliness in the role’,
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day caring’, “no support for caring’, “cohabiting’, “physi-
cal exercise’, “healthy eating’, “leisure/relaxation activity’,
“social activity’, “positive mental health’, “psychological
vulnerability”) explained the informal caregivers’ depres-
sion, anxiety, stress symptoms, and burden.

Initially, univariate linear regressions were carried out,
considering the dependent variable separately (“depres-
sion’, “anxiety’, “stress”, and “burden”) and each of the
other variables (“sex”, “age”, “employment’, “loneliness in
the role’, “hours per-day caring’;, “no support for caring’,
“cohabiting’, “physical exercise’, “healthy eating’, “lei-
sure/relaxation activity’, “social activity’, “positive men-
tal health’, “psychological vulnerability”) as covariates.
All the covariates that showed a statistically significant
association with the outcome (p <.05) were subsequently
selected for inclusion in the multivariate model. The mul-

tivariate model was then run.

Results

Participant and descriptive data

The participants in this study were 414 informal care-
givers of people with dementia living at home (Table 1).
They were mostly daughters (58.7%), had approximately
10+5.1 years of schooling, on average 60+12.2 years
old, married (71.7%), more than half living with the care
recipient (68.1%). They had assumed caregiving role
about 5+4.1 years earlier and more than half (60%) were
the sole informal caregivers, spending nearly to 10+8.2 h
per day on caregiving tasks. When they had doubts about
caregiving, they turned to health professionals for clari-
fication (N=370; 89.4%) and were mainly followed by
neurologists (N=278; 67.1%) and mental health nurses
(N=132; 31.9%). Some consultations took place at home
(N=183; 44.2%).

Caregivers’ mental health
The majority of the participants (N =338; 81.6%) reported
having no diagnosed mental illness. However, 47 caregiv-
ers (11%) indicated that they had received a clinical diag-
nosis of depression from a psychiatrist. Furthermore, 137
participants (33.1%) had previously received psychologi-
cal or psychiatric treatment, and 64 caregivers (15.5%)
had visited the emergency department due to a mental
health problem in the preceding three months. Addition-
ally, 86 caregivers (20.8%) reported having missed their
own medical treatments or appointments because no one
was available to look after the person they cared for.

According to the mean score obtained on the PVS
(14.8+5.2; range 6-30) the participants demonstrated
a moderate level of susceptibility to negative emotional
experiences and psychological difficulties.

The PMHQ results showed the mean score of
129.1+£15.7 (range 82—156) among the informal caregiv-
ers, with 318 (76.8%) participants demonstrating a high
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Table 1 Descriptive characteristics of informal caregivers (n=414)
Range Mean (SD) N (%)
Age 22-91 59.8(12.2)
Sex: female 336 (81.2)
Marital status:
Married 297 (71.7)
Divorced 55 (13.3)
Single 47 (11.4)
Widowed 15 (3.6)
Education years at school 1-20 10.35 (5.1)
employment:
Employee 164 (39.6)
Retired 141 (34.1)
Stop working to care 48 (11.6)
Self-employed 26 (6.3)
Housekeeper 15 (3.6)
Unemployed 13 (3.1
Stop work due to disease 7 (1.7)
Relationship:
Child 243 (58.7)
Wife 116 (28.0)
Son / daughter-in-law 25 6.0)
Years as a caregiver 0-30 498 (4.1)
Loneliness in the role 249 (60.1)
Hours per day caring 0-24 10(8.2)
Distance from home:
Cohabiting 282 (68.1)
Live in the same locality 63 (15.2)
Care accompanied by HP:
Neurologist 278 (67.1)
MH nurse 132 .
Psychiatrist 64 (15.5)
Sleep satisfaction:
Strongly disagree 147 (35.5)
Partially disagree 62 (15.0)
Neither agree nor disagree 35 (8.5)
Partially agree 93 (22.5)
Strongly agree 77 (18.6)
Physical activity:
Daily 55 (13.3)
2/3 days week 85 (20.5)
Weekly 52 (12.6)
None 222 (53.6)
Healthy eating:
Strongly agree 190 (45.9)
Partially agree 121 (29.2)
Neither agree nor disagree 36 (8.7)
Partially disagree 42 (10.1)
Strongly disagree 25 (6.0)
Leisure/relaxation activity:
Daily 132 (31.9)
2/3 days week 38 9.2)
Weekly 74 (17.9
Monthly 25 (6.0)
None 145 (35.5)
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Table 1 (continued)
Range Mean (SD) N (%)
Social activity:
+ 3 days week 35 (8.5)
2/3 days week 43 (104)
Weekly 84 (20.3)
1/2 days monthly 109 (26.3)
None 143 (34.5)
No diagnosis of mental iliness 338 (81.6)
Diagnosis of depression 47 (11.4)
Positive Mental Health (PMHQ) 82-156 129.1 (15.7)
High level 318 (76.8%)
Moderate level 96 (23.2%)
Psychological vulnerability (PVS) 6-30 14.8 (5.2)
Depression Symptoms (DASS21-D) 0-21 3.54.6)
Anxiety Symptoms (DASS21-A) 0-21 39(4.6)
Stress Symptoms (DASS21-S) 0-21 58(5.1)
Caregiver’s Burden (CBS) 22-107 543(17.8)

Note: HP - health professional. MH — mental health. SD - standard deviation. PMHQ - Positive Mental Health Questionnaire. PVS - Psychological Vulnerability Scale.
DASS21 - Depression Anxiety Stress Scale-21 items. D — Depression. A — Anxiety. S — Stress. CBS — Caregiver Burden Scale

level of positive mental health and 96 (23.2%) showing a
moderate level of positive mental health.

Based on DASS-21, more them half of participants self-
reported symptoms of depression (N=297; 71.7%), anxi-
ety (N=259; 62.6%), and stress (N=297; 71.7%) within
the normal range.

Regarding the CBS results with the mean 54.3+17.8
(range 22-107), 147 (35.5%) of participants experienced
no burden, 90 (21.7%) mild burden, and 177 (42.8%)
reported a severe burden.

Associated factors of caregivers’ mental health

Four univariate linear regressions and statistically sig-
nificant relationships were obtained (p<.05). Significant
relationships were found with the variables: “sex’, “loneli-

” o«

ness in the role’, “hours per day caring’, “physical activity’,
“healthy eating’, “leisure/relaxation activity’, “social activ-
ity’, “psychological vulnerability’, and “positive mental
health’, assuming “depression” as the dependent variable.
For the outcome variable “anxiety’, significant relation-
ships were established with “sex’, “employed’, “loneliness
in the role’, “hours per day caring’, “healthy eating’, “lei-
sure/relaxation activity’, “social activity’, “psychologi-
cal vulnerability’, and “positive mental health” For the
dependent variable “stress’, significant relationships were
observed with “sex’, “healthy eating’, “leisure/relaxation
activity”, “social activity’, “psychological vulnerability’,
and “positive mental health” The final univariate linear
regression established a significant relationship between
the outcome variable “burden” and the variables: “sex’,
“age’, “loneliness in the role’, “years as a caregiver’, “hours
per day caring’, “physical activity’, “healthy eating”, “lei-
sure/relaxation activity’, “social activity”, “psychological

vulnerability’, and “positive mental health”.

Table 2 Multivariate linear regression

DASS21-D? B 95% Cl p
Hours per day caring 0.050 [0.003; 0.097] 0.037
Leisure/ relaxation activity:
Daily -1.403 [-2.400; —0.405] 0.006
2/3 days week -0.537 [-1.998;0.924] 0470
Weekly -0426 [-1.551;0.700] 0457
Monthly 0.690 [-0.986; 2.366] 0419
Social activity
+3 days a week -0.934 [-2.450;0.581] 0.226
2 to 3 days a week -1.457 [-2.860; -0.055]  0.042
Weekly -0.957 [-2.055;0.140] 0.087
Monthly —0685  [-1.698;0.328] 0.185
PMHQ —-0.061 [-0.087;-0.036]  <0.001
PVQ 0.289 [0.211;0.368] <0.001

Note: a) Adjusted R-squared=0.279. Cl=confidence interval for B. ANOVAa
p<.001

PMHQ - Positive Mental Health Questionnaire. PVQ - Psychological Vulnerability
Scale. DASS21 - Depression Anxiety Stress Scale-21 items. D — Depressions

Outcome variable: depression symptoms (N=414)

Prior to conducting the regression analyses, we exam-
ined the correlation between anxiety and depression
using Pearson’s correlation coefficient (two-tailed). The
analysis revealed a strong positive correlation between
anxiety and depression (r=.799, p<.001), indicating
that higher levels of anxiety were closely associated with
higher levels of depression among caregivers.

Tables 2, 3, 4 and 5 show the four multivariate linear
regression models that include only the previously sta-
tistically significant variables associated with the four
dependent variables under study (“depression’, “anxi-
ety’, “stress’, and “burden”). Table 2, presented below,
shows the multivariate linear regression carried out
with “Depression” symptoms as the outcome variable.
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Table 3 Multivariate linear regression Table 5 Multivariate linear regression
DASS21-A? B 95% ClI p CBS? B 95% Cl p
Sex -1.145 [-2170;,-0.119]  0.029 Age —-0.191 [-0.329;-0.052]  0.007
Employment -1.034 [-1.872;-0.197] 0016 Loneliness in the role 3.268 [0.006; 6.530] 0.050
Healthy eating: Years as a caregiver 0.505 [0.136; 0.875] 0.007
Strongly agree -2.056 [-3.778;-0335]  0.019 Hours per day caring 0.270 [0.068; 0.471] 0.009
Partially agree -0.770  [-2.548; 1.008] 0.395 Leisure/ relaxation activity:
Neither agree nor disagree  —0.221 [-2.301; 1.859] 0.834 Daily -10.031 [-13.795;-6.267]  <0.001
Partially disagree -0.754  [-2.784;1.276] 0466 2/3 days week -2.235 [-7.717;3.247] 0423
Social activity: Weekly -2.115 [-6.447;2.217] 0338
+3 days week 0139  [-2916;0.123] 0.071 Monthly —0835  [-7.344;5.674] 0.801
2 to 3 days a week -1.878 [-3.284;-0472] 0.009 PMHQ -0.175 [-0.276; -0.074] <0.001
Weekly -1.399 [-2.526;-0.272] 0.015 PVQ 0.870 [0.563;1.177] <0.001
1to 2 monthly —-0.627 [-1.691;0437] 0.247 Note: a) Adjusted R-squared=0.273. Cl=Confidence Interval for B.
PMHQ ~0036  [-0064;,—0008] 0011 ANOVA'p <001 N o
PVQ 0272 [0.190: 0.354] <0001 SS(S) - gsa;ig;\i;il;ﬁl/eu?niizﬁlii’;\ASHCSIe Positive Mental Health Questionnaire.
Note: a) Adjusted R-squared=0.232. Cl=Confidence Interval for B.

ANOVA?p <.001

PMHQ - Positive Mental Health Questionnaire. PVQ - Psychological Vulnerability
Scale. DASS21 - Depression Anxiety Stress Scale-21 items. A — Anxiety

Outcome variable: anxiety symptoms (N=414)

Table 4 Multivariate linear regression

DASS21-5% B 95% ClI p
Sex -1.519  [-2.630;-0409]  0.007
Healthy eating:
Strongly agree -2060  [-3.937;-0.184]  0.031
Partially agree -1.088  [-3.024; 0.849] 0.270
Neither agree nor disagree ~ —0467  [-2.733; 1.798] 0.685
Partially disagree -1.143 [-3.355; 1.070] 0.311
Social activity:
+3 days week -1453  [-3.106; 0.199] 0.085
2 to 3 days week -1.997  [-3.528;-0466] 0011
Weekly -1.596  [-2.806;-0.386]  0.010
1 to 2 monthly -0.517  [-1.639;0.605] 0.366
PMHQ -0035  [-0.065,-0.005] 0.024
PVQ 0.347  [0.258;0436] <0.001
Note: a) Adjusted R-squared=0.242. Cl=Confidence Interval for B.

ANOVA?p <.001

PMHQ - Positive Mental Health Questionnaire. PYQ - Psychological Vulnerability
Scale; DASS21 - Depression Anxiety Stress Scale-21 items. S - Stress

Outcome variable: stress symptoms (N=414)

This model was statistically significant, F(8, 405) =20.50,
p<.001, and accounted for 27.9% of the variance
(adjusted R* = 0.279). Increased daily caregiving hours
were positively associated with higher depressive symp-
toms scores (B=0.050, p=.037). In contrast, engaging in
leisure or relaxation activities on a daily basis was sig-
nificantly associated with lower depressive symptoms (B
= -1.403, p=.006). Weekly social activity was also pro-
tective, with caregivers participating two to three times
per week reporting fewer depressive symptoms (B =
-1.457, p=.042). Moreover, higher psychological vul-
nerability was positively related to depressive symptoms

Outcome variable: burden (N=414)

(B=0.289, p<.001), while greater positive mental health
was inversely associated (B = —0.061, p <.001).

The results of multivariate linear regression carried
out with “anxiety” symptoms as the outcome variable
are presented in Table 3. This model was significant, F(9,
404)=14.47, p<.001, explaining 23.2% of the variance
(adjusted R* = 0.232). Female caregivers reported signifi-
cantly higher anxiety than males (B = -1.145, p=.029),
whereas being employed was associated with reduced
anxiety (B = -1.034, p=.016). Caregivers who strongly
adhered to healthy eating habits reported lower anxiety
(B = -2.056, p=.019). Likewise, frequent social activity,
particularly two to three times per week, was negatively
associated with anxiety (B = —1.878, p=.009). Psycho-
logical vulnerability was positively associated with higher
anxiety levels (B=0.272, p<.001), whereas positive men-
tal health was inversely associated (B = —0.036, p=.011).

Table 4 shows the multivariate linear regression car-
ried out with “stress” symptoms as the outcome variable.
This regression model was significant, F(8, 405)=17.47,
p<.001, accounting for 24.2% of the variance (adjusted
R? = 0.242). Female caregivers reported higher stress (B
= -1.519, p=.007). Strongly agree with the practice of
healthy eating habits was associated with lower stress (B
= —-2.060, p=.031). Regular social activity (two to three
times per week: B = —1.997, p=.011; weekly: B = - 1.596,
p=.010) was also associated with lower stress levels. As
with other models, psychological vulnerability was posi-
tively associated with stress (B=0.347, p<.001), while
positive mental health was inversely associated (B =
-0.035, p=.024).

Table 5 shows the multivariate linear regression car-
ried out with “caregiver burden” as the outcome variable.
This model was statistically significant, F(9, 404)=18.44,
p<.001, explaining 27.3% of the variance (adjusted R* =
0.273). Younger age was associated with higher burden
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(B = -0.191, p=.007), as were more years in the care-
giving role (B=0.505, p=.007) and longer daily caregiv-
ing hours (B=0.270, p=.009). Caregivers who reported
loneliness in their role also had significantly higher bur-
den (B=3.268, p=.050). Conversely, engaging daily in
leisure or relaxation activities was strongly protective (B
= -10.031, p<.001). Consistent with other outcomes,
psychological vulnerability was positively associated with
burden (B=0.870, p<.001), while positive mental health
was inversely related (B = —0.175, p<.001).

Discussion

This study aimed to identify levels of anxiety, stress,
depressive symptoms, and caregiver burden, as well as
the sociodemographic and clinical factors influencing
these outcomes among Portuguese informal caregivers
of people with dementia. The sample reflected patterns
previously reported in Portugal most caregivers were
daughters, middle-aged, married, and with relatively
high education. Over two-thirds cohabited with the care
recipient, and 45.9% were employed or self-employed and
used formal services [49, 58, 59]. By contrast, Gongalves-
Pereira et al. (2019) found a predominance of wives as
caregivers, lower education, and less use of formal ser-
vices. Since 2019, Portugal has formally recognised and
regulated the status of informal caregivers, strengthen-
ing their social and economic rights, including access to
respite support. Male participation in caregiving is grad-
ually increasing [7, 59, 70]. This study reflects a Southern
European pattern characterised by strong familism (fam-
ily loyalty and solidarity), co-residence, and long hours of
caregiving [49, 59, 71, 72]. A previous study has shown
that informal caregivers often face difficulties in balanc-
ing care for ageing parents with the responsibilities of
raising their own children [49].

Across Europe, dementia-friendly policies, health
expenditure, and service coverage are generally higher in
Northern, Western, and Central countries than in East-
ern regions, where support remains underdeveloped
[57-77]. In Sweden, broader formal service provision is
associated with fewer caregiving hours and lower care-
giver burden compared with Mediterranean contexts
[54].

In the African continent, studies from Ghana indicate
that most caregivers are daughters who frequently co-
reside with the care recipient, with caregiving shaped
by religion and ethnicity [78]. In Arab Muslim societ-
ies, religious and spiritual values reinforce traditions of
honouring and caring for parents, while in Egypt, where
extended families are common, caregiving is regarded
as a collective responsibility shared among family mem-
bers [79]. Compared with caregivers in Ghana, the Por-
tuguese were generally older and had higher educational
attainment. The majority of Egyptian caregivers belong to
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extended families, which provide mutual support in care-
giving, while the Portuguese assumed the caregiving role
alone (60.1%).

In Asian contexts such as China, Taiwan, South Korea,
and Japan, caregiving is predominantly assumed by fam-
ily members, with greater male involvement than in
Europe. It is framed as both a responsibility and a moral
obligation, reinforced by filial piety and even stigma
[80-85]. These cultural values are linked to lower use of
formal services, delayed institutionalisation, and percep-
tions of caregiving as less psychologically threatening, as
it preserves the patient’s identity and provides intrinsic
rewards [80]. Caregivers in Asian countries also report
lower burden than in American and European settings,
reflecting cultural views of caregiving as a natural life role
rather than a disruption [83].

Leggins et al. (2024), in an American study of caregiv-
ers, identified ethnic differences in caregiving. Hispanic
caregivers were generally younger, Asian caregivers were
predominantly men and almost exclusively family mem-
bers, whereas White, Black, and multiracial caregiv-
ers more often included non-family members, such as
friends or neighbours [86]. Cultural values can be under-
stood through three dimensions - familism, religious or
philosophical beliefs, and filial piety - which, shaped by
cultural norms, reinforce caregivers’ sense of duty and
moral obligation to provide care [60].

Most participants presented a high level of positive
mental health, similar to findings in a randomized con-
trolled trial study conducted with Spanish caregivers,
which confirm the protective role of positive mental
health [87]. A scoping review by Andrade and colleagues
(2022) highlighted a significant research gap in the posi-
tive mental health of family caregivers [32]. The PMHQ
featured questions that can reflect the positive outcomes
of caregiving, including satisfaction, mastery and fulfill-
ment, self-efficacy, meaning in life, personal growth,
improved social connections, recognition of personal
strength, problem-solving perspectives, and valuing posi-
tive experiences [88, 89].

Regarding mental health, only a minority of caregiv-
ers presented clinically relevant symptoms of depres-
sion, anxiety, and stress, consistent with findings in
other Portuguese samples [7]. In this study sex, leisure
or relaxation activities, social interactions outside of the
caregiving context, psychological vulnerability, and levels
of positive mental health are significant factors, whereas
Kurten (2021), identified time spent supervising the
patient with dementia among German caregivers, pre-
dominantly spouses and more often urban, of a higher
risk of depression. The urban-rural dimension was not
assessed in the present study [20].

Caregivers who exhibit resilience tend to experience
lower levels of depression, improved overall health,
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positive social support, better self-esteem, and greater
satisfaction and achievement [89]. Family members and
friends play a crucial role in facilitating the expression
of concerns and emotions and collaboratively foster-
ing problem-solving [90]. Leisure activity programs for
caregivers, demonstrating their effectiveness in reducing
depressive symptoms. These programs allow caregivers
to focus on activities unrelated to caregiving, alleviating
some of the burden [40].

Sex, social interactions outside the caregiving context,
psychological vulnerability, and levels of positive men-
tal health were associated with anxiety and stress symp-
toms among the participants. Compared with their male
counterparts, female caregivers tend to spend more time
providing care and experience greater tension and role
conflict [46, 91]. Additionally, significant others, includ-
ing friends, neighbours, and work colleagues, can provide
crucial emotional support and encouragement [15, 90].
Mentally vulnerable individuals reported more symp-
toms and diseases, utilised health and social services, and
had less healthy lifestyles [92].

In this study, 35.5% of the caregivers reported no bur-
den, 21.7% mild burden, and 42.8% severe burden. Simi-
lar results were presented in other study [59]; however,
higher burden values were obtained in another Portu-
guese study [49]. Age, years as a caregiver, daily care
hours, time allocated for leisure/relaxation, psychological
vulnerability, and positive mental health were identified
as significant factors to caregiver burden. These findings
are consistent with previous research observations [23,
46, 50, 93-96].

Limitations

Several limitations regarding the results must be
acknowledged. First, the study’s cross-sectional design
restricts our ability to infer causality. Second, the non-
randomised sampling approach limits the generalisability
of the findings to the broader population of Portuguese
caregivers of dementia patients. Third, the study does
not account for the potential confounding effects of pro-
fessional guidance and counselling that some caregivers
may have received. Fourth, the exclusive focus on care-
givers and the requirement of at least one hour of weekly
contact with the care recipient, although both method-
ologically justified, may have underestimated caregiver
burden.

Practical implications

The training of nursing professionals should include
education on the Multifactorial Model of Positive Men-
tal Health, the development of skills to assess positive
mental health, and preparation to implement promo-
tion programmes for informal caregivers of people with
dementia. Because cultural perspective shapes the
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caregiving experience, nursing formation should also
integrate transcultural competencies, equipping future
professionals to deliver culturally appropriate interven-
tions tailored to the caregiver’s context. In clinical prac-
tice, the systematic assessment of caregivers’ positive
mental health and psychological vulnerability should be
incorporated into routine care, enabling early identifica-
tion of needs and timely informal caregivers’ support.
Nurses are well positioned to implement structured
interventions, such as psychoeducational sessions based
on this model, leisure and relaxation programmes, and
peer-support groups, which can strengthen resilience
and mitigate caregiver burden.

Conclusion

This study provides evidence on the mental health of
Portuguese informal caregivers of people with demen-
tia, highlighting both risk and protective factors. While
a considerable proportion of caregivers reported no bur-
den and a slightly higher proportion reported severe bur-
den, most did not present clinically relevant symptoms of
depression, anxiety, or stress, confirming the heterogene-
ity of caregiving experiences at both national and inter-
national levels. Greater time dedicated to caregiving and
reduced engagement in leisure or relaxation activities
were significantly associated with higher burden, whereas
positive mental health emerged as a key protective fac-
tor. These findings emphasise the importance of health
professionals who work with informal caregivers regu-
larly assessing their positive mental health and psycho-
logical vulnerability. Interventions centred on promoting
positive mental health may help mitigate emotional
symptoms and caregiver burden, representing a prom-
ising avenue of support. Furthermore, a more detailed
exploration of the predictive capacity of PMHQ sub-
scales would be valuable in future research, particularly
regarding resilience dimensions in Portugal. Replication
of this study in different cultural and geographical con-
texts, where demographic ageing is expected to increase
dementia prevalence, may also be recommended.
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