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Abstract

Background Occupational balance (OB) has been associated with health indicators in informal caregivers (CGs)
such as well-being and subjective health. Consequently, maintaining an adequate OB could be crucial to providing
adequate care without becoming overwhelmed, converting the condition of caregivers into an important aspect of
public health as the ageing population increases. However, little is known about the factors influencing OB in CGs.
Thus, this study aimed to explore the associated factors with the OB in CGs of persons with dementia.

Methods We cross-sectionally analysed data from 134 CGs and the individuals with dementia. We assessed CGs'

OB using the Occupational Balance Questionnaire (OBQ). Simultaneously, several sociodemographic, clinical, and
caregiving-related variables including CGs'burden and psychological distress were assessed. The association between
the CGs'OB and those factors was explored through robust multiple linear regression.

Results Firstly, CGs that presented secondary education exhibited a decrement of 5.41 (C195% =-10.62,-0.41;
p-value=0.03) OB points. Moreover, CGs with higher education experienced a more pronounced OB reduction (3
=-7.74;95%Cl =-12.19, -3.29; p-value =< 0.001). Secondly, those CGs that were retired showed an OB increment of
5.52 (C195% = 1.14, 9.38; p-value =0.01). Thirdly, receiving assistance with household chores was associated with an
OB increase of 5.80 (Cl95% = 2.21, 9.38; p-value=0.001). Fourthly, and regarding clinical measures, CGs experiencing
overload or psychological distress were associated with an OB points decrement of 7.87 (Cl95% =-12.51,-3.23;
p-value=0.001) and 9.17 (CI95% =-13.51, -4.84; p-value < 0.001), respectively. Finally, 1% increment in the Disability
Assessment for Dementia obtained from the individuals with dementia was associated with an increment of 0.11
(C195% = 0.04, 0.18; p-value =0.002) OB points.

Conclusions This study identified several associated factors with the OB of CGs of persons with dementia.
Specifically, we remarked that the CGs'education, employment status, household chores assistance, overload
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presence, psychological distress symptoms and the functional level of the person with dementia who cared for were
important variables that should be considered when evaluating OB or creating OB-related interventions in CGs.

Keywords Occupational balance, Caregivers, Dementia, Informal caregivers, Health relation

Background

The global population is currently experiencing a sig-
nificant demographic transformation marked by a nota-
ble increase in the older people [1]. This shift is evident
across all nations and, according to the World Health
Organization (WHO), predictions indicate that by 2030,
approximately one out of six individuals globally will have
reached the age of 60 or more [1]. This growing propor-
tion of older people has led to a higher prevalence of age-
related chronic diseases that have significant implications
for public health and society, such as dementia [2, 3].

Dementia is defined as a progressive neurological con-
dition characterized by a gradual and persistent deterio-
ration in cognitive and memory functions [4]. Dementia
is also considered one of the principal causes of disability
and dependency among older people [5, 6]. In fact, it is
estimated that 47 million people worldwide are affected
by this condition and, due to the increasing numbers
of the ageing population, this number is expected to
increase to 139 million by the year 2050 [7]. The clinical
manifestations of dementia show considerable variability,
including cognitive, psychological, and behavioural alter-
ations [4, 8, 9]. These notable changes result in a decline
in the individual’s functionality to perform activities of
daily living (ADLs), leading to increased dependence [10,
11]. As a consequence of this functional loss, a high num-
ber of people diagnosed with dementia rely on the assis-
tance of either formal (professionals) or informal (family
members) caregivers [12, 13].

Informal caregivers (CGs) play a crucial role in assist-
ing individuals with dementia in performing their ADLs.
In approximately 80% of Spanish cases, CGs take on this
responsibility, assuming nearly 87% of the economic bur-
den related to the disease [14]. However, CGs of persons
with dementia are constantly exposed to physical and
mental burdens [15-19]. The shifts in the CGs’ daily rou-
tines driven by their caregiving responsibilities and con-
cerns, often result in notable social isolation, depression,
anxiety, disrupted sleep patterns, reduced engagement
in recreational activities, leisure pursuits, and hobbies,
as well as alterations in their occupational roles [15-22].
In addition, these factors are strongly incremented along
the dementia course [17, 22, 23]. Consequently, these
alterations could have a significant impact on the CGs’
occupational balance (OB).

The OB is described as the subjective experience of
having the right combination in quantity and variation
of occupations in a particular occupational pattern [24].
Interestingly, OB has been associated with the subjective

health and well-being of CGs [24-28]. Specifically,
regarding older people, a recent study has shown that OB
was correlated to the subjective health and well-being of
CGs of older people [29]. This study evidence the critical
importance of maintaining OB in CGs as it contributes to
both the CGs and the individual receiving care well-being
[24-28]. Nonetheless, scientific research on OB and CGs
remains limited, with significant gaps in exploring this
concept within vital populations such as CGs of individu-
als with dementia.

In addition, it is important to highlight the role of
older adults in informal caregiving. In Europe, most CGs
are between 50 and 75 years old [30]. It should be con-
sidered that older CGs, by their condition, face a double
vulnerability: they must cope with the demands of care-
giving while at the same time managing their health. This
double burden can have a significant negative impact on
their quality of life [31], which further underscores the
relevance of studying OB in this population.

Based on the literature review, sociodemographic fac-
tors, such as gender, age, education, and employment
status, can influence CGs burden [32, 33]. Additionally,
clinical factors, including anxiety and depression, are also
associated with increased caregiver stress [34]; and care-
related factors, such as the severity of dementia and time
spent caregiving, contribute to caregiver overload [32].
All these factors are related to different variables such
as burnout or stress, and may also be related to OB. In
CGs of persons with dementia, a sufficient OB is essential
in order to provide high-quality care while maintaining
their own health, roles and life satisfaction [24—28]. For
this reason, this study aimed to explore the associated
factors with the OB in CGs of persons with dementia;
specifically to investigate the sociodemographic, clinical,
and caregiving-related factors associated with OB in CGs
of people with dementia participating in the ATENEA
(ATENCci6n plena en Enfermedad de Alzheimer) project
[35].

Methods

Study design

This cross-sectional study employed data from the
ATENEA project, a randomized clinical trial designed to
investigate the potential beneficial effects of a mindful-
ness-based program on CGs of people with AD and the
individuals who cared for [35]. Specifically, participants
were Spanish CGs of persons diagnosed with dementia
according to their neurology department of reference and
living in the community. The results of this study were
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reported according to the STROBE recommendations
[36].

Data collection

From February 2019 to March 2023 CGs were personally
recruited from health institutions in the Alicante prov-
ince: the Neurology Unit of the San Vicente Hospital,
the General University Hospital of Alicante, the Clinical
University Hospital of San Juan and the primary health
care centres of Santa Pola, San Juan and Muchamiel. In
addition, CGs from four Alzheimer’s Disease associa-
tions within the Alicante area were also recruited. Details
of the recruitment campaign have been published else-
where [35]. The CGs inclusion criteria were (I) being the
primary CG for an individual diagnosed with dementia;
and (II) obtaining a Mini-Mental State Examination score
equal to or greater than 26. Both CGs and the individual
with dementia were excluded if presented (I) a history
of neurological disease (e.g., stroke, epilepsy, meningi-
tis, etc.); (II) alcohol or drug abuse (excluding tobacco)
during the 24 months before the start of the study; (III)
systemic diseases linked to cognitive impairment; (IV)
severe psychiatric illnesses (major depression, schizo-
phrenia, etc.) or (V) visual and/or auditory disorders that
could affect test performance. A total of 210 CGs were
personally evaluated by the research team before ran-
domization and 134 (64%) who provided complete OB
and main associated factors data accounted for the popu-
lation of this study.

Sociodemographic data

An Ad Hoc questionnaire was developed to obtain the
CGs’ age, sex (male, female), academic studies (primary
education or below, secondary studies, higher education),
marital status (married or living with a partner, without
a partner, separated, divorced, widowed) employment
status (active, unemployed, retired) and the age, gender,
academic studies, and marital status of the persons with
dementia that cared for.

Aspects related to caregiving

The CGs were asked for several aspects related to their
caregiving activity using an Ad Hoc questionnaire. In
particular, they were asked if they resided with the per-
son affected with dementia (yes, no), if they received
assistance with household chores (yes, no), the presence
of a caregiver substitute (family member, paid caregiver/
institution, or none), family relationship before dementia
(good, very good, fair or not good), the belief in whether
someone else should help in the caregiving (yes, no) and
job abandonment due to caregiving (yes, no).
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Clinical measures

Based on previous studies [15-19], several crucial clini-
cal measures were collected from the CGs and the peo-
ple with dementia. In particular, anxiety and depression
symptoms in CGs were self-reported using the Spanish
version of the Hospital Anxiety and Depression (HAD)
scale [37]. The HAD scale comprises 14 items divided
into two 7-item subscales. Each item is rated on a 3-point
Likert scale with 4 response options, ranging from 0 to
3. The total score, combining both subscales, can reach
a maximum of 42. A cutoff point of >13 points was
applied to identify cases with symptoms of psychological
distress [37]. This version presents good internal consis-
tency indices for its two subscales (a-Cronbach>0.70)
[37]. Additionally, CGs burden was assessed utilizing the
Spanish version of the Zarit Burden Interview (ZBI) [38,
39]. The ZBI offers an assessment of the caregiving bur-
den, comprising 22 items rated on a 5-point Likert scale
from O to 4. Higher scores indicate a higher burden, with
the maximum achievable score being 88. A cut-off point
of =247 was employed to identify the presence of signifi-
cant overload [40]. This instrument has good internal
consistency (a-Cronbach=0.92) [39].

Regarding individuals with dementia, the severity of
dementia-induced impairment was evaluated through
the Global Deterioration Scale (GDS) [41]. In this study
the GDS scores were categorized into stages 3—4, repre-
senting mild to moderate cognitive decline, and stages
5-7, indicating from moderately severe to very severe
cognitive decline. In addition, the functional capacity of
participants with dementia was assessed using the Span-
ish version of the Disability Assessment for Dementia
(DAD-E) scale [42, 43]. Comprising 40 items, the DAD-E
scale assesses ADLs, instrumental ADLs, and leisure
activities. The relative scores in percentages were used,
with higher percentages indicating higher competence in
performing ADLs. The Spanish version has good internal
consistency (a-Cronbach=0.96) [42]. Finally, the pres-
ence and severity of neuropsychiatric symptoms (NPS)
of the individuals with dementia were assessed using
the abbreviated Spanish version of the Neuropsychiatric
Inventory Questionnaire (NPI-Q) [44]. CGs were asked
whether the NPS was present and to rate the sever-
ity of the symptoms on a scale of 0 to 3 (0=not present;
1=mild; 2=moderate; and 3=severe). The NPI-Q sever-
ity score, ranging from 0 to 36, was obtained by summing
the respective points. Furthermore, CGs were also asked
to assess the impact of the NPS on themselves on a scale
of 0 to 5 (0=no distress; 1=low distress; 2=mild distress;
3=moderate distress; 4=severe distress; and 5=extreme
distress). The CGs distress score was obtained by adding
up all the points, which ranged from 0 to 60. This version
shows good internal consistency for the overall instru-
ment (a-Cronbach=0.85) [45].
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Occupational balance

The CGs’ OB was evaluated using the Spanish version of
The Occupational Balance Questionnaire (OBQ-E) [46].
This tool assesses occupational performance based on
the individual’s satisfaction with the quantity and diver-
sity of their occupations. The questionnaire consists
of 13 items, each one scored on a scale ranging from 0
(completely disagree) to 5 (completely agree). The total
score, ranging from 0 to 65 points, was obtained by sum-
ming the values of each item. Higher scores reflect a bet-
ter OB. The OBQ-E showed good internal consistency
(a-Cronbach=0.87), intraclass reliability (ICC=0.87),
and test-retest reliability (rho=0.83) [47].

Statistical analysis

Statistical analyses were conducted using R software
version 4.2.2. (R Foundation for Statistical Comput-
ing, Vienna, Austria; www.R-project.org). All statistical
tests were bilateral, with the significance level set at 0.05.
Firstly, the sociodemographic characteristics, clinical
data and aspects related to caregiving were described
as frequencies and percentages (categorical variables)
and as a mean and standard deviation or a median and
interquartile range based on their distribution (quantita-
tive variables). The distribution of the quantitative vari-
ables was explored by applying the Lilliefors-corrected
Kolmogorov—Smirnov test. Secondly, to explore possible
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differences regarding OB, a bivariate analysis between the
above-mentioned variables groups and the CGs’ OB was
performed using the Student’s t-test and ANOVA test.
Age variables were categorized based on their median
value. Thirdly, a robust multiple linear regression model
was conducted to explore the sociodemographic, clinical
and caregiving aspects associated with the CGs OB using
the “robustbase” R package [48]. The potential associated
factors were selected among those sociodemographic,
clinical and caregiving aspects with a p-value<0.2 in the
bivariate analysis [49]. Moreover, those variables that
changed the magnitude of the main effects by more than
10% after a backward—forward elimination procedure
were also included [49].

Results

Characteristics of the study population

The main CGs’ characteristics are shown in Table 1.
We observed that the vast majority of CGs were female
(83.58%), with a median (IQR) age of 56.00 (51.00-64.75).
When examining CGs’ OB in relation to these main char-
acteristics, those CGs with primary education or below
tended to present higher OB. Furthermore, retired CGs
exhibited higher OB compared to those who were unem-
ployed or actively employed. Regarding the sociodemo-
graphic characteristics of the people with dementia,
these are presented in Table 2. Their median age was

Table 1 Caregivers occupational balance in relation to their sociodemographic and clinical characteristics (n=134)

Caregivers’ characteristics n (%) Caregivers OBQ-E mean (SD) p-value?

Age® 0.243
< 56 years 62 (46.27) 3547 (12.76)
> 56 years 72 (53.73) 38.17(13.91)

Sex 0.328
Female 112 (83.58) 36.40(13.37)
Male 22 (16.42) 39.55(13.61)

Academic studies 0.126
Primary education or below 34 (25.37) 40.71 (14.95)
Secondary education 45 (33.58) 34.58(13.01)
Higher education 55 (41.05) 3649 (12.43)

Marital Status 0436
Married or living with a partner 85 (63.43) 37.61(13.29)
Others® 49 (36.57) 35.71 (13.66)

Employment status 0.159
Active 52(38.81) 36.15(13.91)
Unemployed or work incapacity 47 (35.07) 35.04 (12.85)
Retired 35(26.12) 40.57 (13.05)

Zarit Burden Inventory <0.001
Absence of overload 100 (74.62) 39.98 (12.86)
Overload 34 (25.38) 2791 (10.77)

HAD total score <0.001
Absence of psychological distress 72 (53.73) 41.83(11.96)
Psychological distress 62 (46.27) 31.21(12.80)

Abbreviations: OBQ-E, Spanish version of the Occupational Balance Questionnaire; HAD, Hospital Anxiety and Depression Scale; SD, Standard deviation. ?p value
obtained from Student’s t and ANOVA tests. °Cut-point based on the median value. ‘Without a partner, separated, divorced, or widowed.
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Table 2 Caregivers occupational balance in relation to the sociodemographic and clinical characteristics of the people with dementia

they cared for (n=134).

Characteristics of the people with dementia n (%) Caregivers OBQ-E mean (SD) p-value’
Age®< 0.962
< 82 years 62 (47.69) 36.68(13.14)
> 82 years 68 (52.31) 36.79 (14.03)
Sex? 0668
Female 80 (65.04) 37.10(1442)
Male 43 (34.96) 36.02 (12.58)
Academic studies® 0.968
Uneducated or able to read and write 59 (47.96) 36.92 (14.25)
Primary education 34 (27.64) 36.88 (12.58)
Secondary or higher education 30 (24.40) 36.17 (14.48)
Marital Status® 0.936
Married or living with a partner 61 (50.00) 36.87 (13.64)
Without a partner or widowed 61 (50.00) 37.07 (13.56)
GDS 0.267
3-4 48 (35.82) 38.79 (15.78)
5-7 86 (64.18) 35.87(1186)
DAD-E %, median (IQR) 30.39 (12.50-57.50) 0.03
NPI-Q severity, median (IQR) 8.00 (4.00-16.00) <0.001
NPI-Q distress, median (IQR) 11.00 (5.00-20.00) 0.001

Abbreviations: OBQ-E, Spanish version of the Occupational Balance Questionnaire; GDS, Global Deterioration Scale; DAD-E, Spanish version of the Disability
Assessment for Dementia; NPI, Neuropsychiatric Inventory Questionnaire; SD, Standard deviation; IQR, interquartile range. °p value obtained from Student’s t,
ANOVA and Spearman Correlation tests. °Cut-point based on the median value. “n=130. n=123.5n=122.

82.00 (77.00-86.75). It should be highlighted that a higher
proportion of individuals with dementia were women
(65.04%). In the bivariate analysis between the main char-
acteristics of individuals with dementia and their OB, no
clear differences emerged. However, there was a correla-
tion between OB and the severity of neuropsychological
symptoms (rho = -0.28, p<0.001), the distress caused by
these symptoms (rho = -0.27, p=0.001), and the DAD-E
score (rho=0.19, p=0.03).

Clinical measures and aspects related to caregiving

CGs experiencing overload (25.38%) and those suffering
from psychological distress (46.27%) showed a statisti-
cally significant (p-value<0.001) decrement in their OB
when compared to those CGs who did not present these
conditions (Table 1). Furthermore, in relation to the CGs
activity (Table 3), a difference emerges when comparing
CGs who received help with their household chores and
those who did not. Specifically, CGs who received such
assistance (57.46%) presented a 4-point higher mean in
OB compared to those who did not. Nevertheless, no
other aspects of the caregiving activity appeared to be
related to the CGs’ OB (Table 3).

The clinical measures of the people with dementia are
shown in Table 2. Particularly, a higher proportion of
moderately severe to very severe cognitive decline (GDS
5-7) was observed (64.18%). In addition, the median
(interquartile range, IQR) percentage of functional capac-
ity identified by the DAD-E was 30.39 (12.50-57.50)

while the median (IQR) of the NPI-Q severity score was
8.00 (4.00-16.00). Regarding the median (IQR) NPI-Q
distress score obtained from the CGs, it was 11.00
(5.00-20.00).

Factors associated with the caregivers’ occupational
balance

The sociodemographic, clinical and caregiving factors
associated with the CGs’ OB are presented in Table 4.
Firstly, in comparison to CGs that showed primary
education or below, those with secondary education
exhibited a decrement of 5.41 (95%CI = -10.62, -0.41;
p-value=0.03) OB points. Particularly, CGs with higher
education experienced a more pronounced OB reduc-
tion (B = -7.74; 95%CI = -12.19, -3.29; p-value<0.001).
Secondly, those CGs that were retired showed an OB
increment of 5.52 (CI95% = 1.14, 9.38; p-value=0.01)
points compared to the actively employed counterparts.
The estimate for unemployed CGs did not reach statis-
tical significance. Thirdly, in contrast to CGs who did
not receive help with their household chores, receiv-
ing such assistance was associated with an OB increase
of 5.80 (CI95% = 2.21, 9.38; p-value=0.001) points.
Fourthly, and regarding clinical measures, CGs experi-
encing overload or psychological distress were associ-
ated with a substantial OB decrement of 7.87 (CI95% =
-12.51, -3.23; p-value=0.001) and 9.17 (CI95% =-13.51,
-4.84; p-value<0.001) points, respectively. Finally, 1%
increment in the DAD-E obtained from the individuals
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Table 3 Caregiver's occupational balance in relation to the main aspects of their caregiving activity (n=134)
Aspects of the Caregiver Activity n (%) Caregivers OBQ-E mean (SD) p-value*
Cohabitation with the person with dementia 0.508
Yes 77 (57.46) 36.25(12.91)
No 57 (42.54) 37.82(14.13)
Receive help with household chores 0.092
Yes 77 (57.46) 38.58(13.63)
No 57 (42.54) 34.67 (12.88)
Presence of a caregiver substitute 0517
Family member 74 (55.63) 38.12 (12.69)
Paid caregiver or institution 39 (28.57) 3541 (12.09)
None or | don't know 21 (15.80) 35.48 (17.84)
Family relationships before dementia 0.987
Good or very good 111(82.83) 36.91 (13.55)
Fair or not good 23(17.17) 36.96 (13.02)
Belief in whether someone else should help 0.542
Yes 62 (46.26) 36.15(14.03)
No 72 (53.74) 37.58(12.91)
Job abandonment® 0.983
Yes, totally, or partially 35(28.22) 36.51(12.02)
No 89 (71.78) 36.46 (14.23)

Abbreviations: OBQ-E, Spanish version of the Occupational Balance Questionnaire; SD, Standard deviation. ®p value obtained from Student’s t and ANOVA tests.

bn=124.

Table 4 Sociodemographic, clinical and caregiving factors associated with the caregiver’s occupational balance (n=134)

Associated factors B (95% Cl) p-value®
Academic studies

Primary education or below Ref

Secondary education -5.51(-10.62;-041) 0.03

Higher education -7.74(-12.19;-3.29) <0.001
Employment status

Active Ref

Unemployed or work incapacity 1.80 (-2.71;6.31) 0.4

Retired 5.52(1.14;9.89) 0.01
Receive help with household chores

No Ref

Yes 5.80(2.21;9.38) 0.001
Zarit Burden Inventory

Absence of overload Ref

Overload -7.87 (-12.51;-3.23) 0.001
HAD total score

Absence of psychological distress Ref

Psychological distress -9.17 (-13.51;-4.84) <0.001
DAD-E, 1% increase 0.11 (0.04;0.18) 0.002

Abbreviations: Cl, Confidence Interval; HAD, Hospital Anxiety and Depression Scale; DAD-E, the Spanish version of the Disability Assessment for Dementia. P-value
obtained from a robust multiple linear regression between the caregiver’s occupational balance and the identified associated factors.

with dementia was associated with an increment of 0.11
(CI195% = 0.04, 0.18; p-value=0.002) OB points.

Discussion

To the authors’ knowledge, this is the first study that
explored the potential associated factors to the OB in
CGs of people with dementia. Given the evidence of the
relationship between OB and important CGs’ health indi-
cators such as subjective health or well-being, evaluating

OB could be crucial to set interventions that prevent CGs
from getting overburdened [15, 29]. However, it should
be highlighted that the rationale of this study stems from
a lack of studies exploring the possible underlying factors
of OB in CGs that could have an essential role in develop-
ing those interventions. In this context, our results reveal
that CGs with higher academic levels, overload or psy-
chological distress were associated with lower OB. Con-
versely, CGs who were retired, received assistance with
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household chores, or cared for individuals with demen-
tia with a better functional level were associated with an
increase in their OB.

As mentioned above, most European CGs are between
50 and 75 years of age [30]. More than half of the CGs
participating in this research were aged 56 years or older.
These data are very similar to those presented in the study
by Garcia-Martin and colleagues in 2023, whose sample
of CGs had a mean age of 60 years [50]. This invites the
thought that strategies aimed at the care of CGs of people
with dementia can be focused on older adults.

In alignment with the actual literature, CGs partici-
pating in this study showed lower OB in comparison to
the general population [47]. In fact, this decline is par-
ticularly evident when comparing our results with the
Spanish normative data from the OBQ-E published by
Peral-Gémez and colleagues in 2022 [47]. In contrast to
the normative data, this study revealed that CGs with
higher academic education tend to present lower OB.
It could be theorized that higher education careers are
often linked with increased responsibilities and obliga-
tions [51]. Thus, these additional demands could clash
with the caregiving activities, potentially resulting in
reduced OB [51]. In fact, there is evidence to support that
CGs with higher levels of education are more likely to
experience mental burden related to fear of loss of auton-
omy in comparison to CGs with a lower educational
background [51, 52].

Interestingly, we found a positive association between
retirement and OB. This effect could be elucidated using
the opposite rationale as for CGs with higher education.
Specifically, retirement potentially implies that work-
related demands that may impact the caregiving activity
disappear. This positive effect of retirement can be also
supported when examining the normative data from
the OBQ-E [47]. For this reason, retired CGs could have
more time to care and the possibility to maintain sig-
nificant occupations previously affected by working. It
is also important to highlight that receiving assistance
with household chores, as observed in this study, can also
contribute to better OB due to the impact on reducing
CGs’ burden and allowing them to focus more effectively
on other caregiving activities or significant occupations
[53]. In fact, a study published by Arlotto and colleagues
exploring the effect of social support services primarily
centered on household chores assistance to CGs of older
people revealed a reduction in the CGs’ burden [54].
These findings show the crucial role of the CGs’ sociode-
mographic variables on their OB.

Regarding clinical measurements, a positive associa-
tion between the DAD-E percentage score and CGs’ OB
was observed. CGs are often implied to cover ADLs of
individuals with dementia due to their functional decline.
Consequently, better functional autonomy could imply
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better OB due to the decrease of the CGs’ burden. Fur-
thermore, impaired functional autonomy has been
identified as a predictor of CGs burden of people with
dementia [55].

On the other hand, our results showed that the pres-
ence of overload was associated with a pronounced
decline in the CGs’ OB. It can be theorized that the shifts
in the CGs’ daily routines and the caregiving demands
can disrupt their engagement in meaningful activities,
leading to an occupational imbalance [15-22]. Although
this relationship needs to be more investigated, a study
published by Roéschel and colleagues in 2022 with CGs
of older persons found that OB was inversely correlated
to the CGs’ burden [29]. Similarly, we observed that CGs
that presented psychological distress tend to exhibit an
OB decrease. The association between caregiving activ-
ity and stress symptoms is well-known in the actual lit-
erature [53]. The presence of depression symptoms could
exacerbate the CGs’ disruptions due to caregiving, subse-
quently affecting their OB [29, 56].

Finally, it is worth mentioning that in this study, an
adequate sample size was achieved to detect robust asso-
ciations for some variables, but it is possible that the sta-
tistical power was not sufficient for others. Aspects such
as heterogeneity of CGs characteristics, or variations in
the conditions of people with dementia, may have diluted
the strength of associations. In addition, some variables
that did not reach significance may be influenced by com-
plex interactions or act as mediators, which may not have
been detected under the current approach to analysis. All
things considered, future research should include larger
samples or methodological approaches that address pos-
sible mediations and interactions, to explore more pre-
cisely the variables that did not show significance in this
study. This could also include a more detailed analysis
of how certain factors, such as social support or level of
cognitive impairment, interact with other conditions to
influence CGs’ OB.

Strengths and limitations

This study should not be interpreted without establish-
ing its limitations. Firstly, this study followed a cross-sec-
tional design, and the causality of the associations could
not be elucidated. Secondly, almost 84% of CGs were
female. Nevertheless, the caregiving activity is mainly
provided by women as it has been evidenced in previ-
ous studies [29]. Regarding strengths, this study used
previously protocolized validated assessment tools to
measure OB and clinical variables. In this sense, the OB
and several clinical variables were self-reported. How-
ever, although a potential misclassification may occur, it
should be nondifferential.
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Conclusions

This study observed several associated factors with the
OB of CGs of persons with dementia. Specifically, CGs
with higher academic levels, overload or psychologi-
cal distress were associated with lower OB. Conversely,
CGs who were retired, received assistance with house-
hold chores, or cared for individuals with dementia with
a better functional level were associated with higher OB.
As OB is essential to providing high-quality care while
maintaining life satisfaction, we highlighted important
sociodemographic and clinical variables that should be
considered when evaluating OB and creating OB-related
interventions in CGs.

Abbreviations

ADLs Activities of daily living

ATENEA  Mindfulness in Alzheimer's Disease

CGs Informal caregivers

DAD-E Spanish version of the Disability Assessment for Dementia
GDS Global Deterioration Scale

HAD Hospital Anxiety and Depression

NPI-Q Neuropsychiatric Inventory Questionnaire
NPS Neuropsychiatric symptoms

OB Occupational balance

OBQ-E Occupational Balance Questionnaire
WHO World Health Organization

7Bl Zarit Burden Interview

Acknowledgements
The authors would like to thank all the participants of the ATENEA projects,
whose invaluable contributions made this study possible.

Author contributions

ASP, PPG and CES: conceptualization. ASP, PPG, DPB, PFP and IZM:
methodology. ASP and DPB.: formal analysis. ASP and DPB: writing—original
draft preparation. All authors: writing—review and editing. ASP: supervision.
PPG, PFP and CES: project administration. All authors agree to be accountable
for all aspects of the work.

Funding

This study was partially funded by the Vice-rectorate of Research of the Miguel
Herndndez University (VIPROY22/11) and the Alicante Institute for Health and
Biomedical Research (ISABIAL).

Data availability

The data used in this study is not publicly available due to ethical approval
constraints, as it involves patient information. However, anonymized data is
available from the corresponding author upon reasonable email request.

Declarations

Ethical approval and consent to participate

This study used data from a registered clinical trial (NCT03858283) that
obtained the approval of the Research Ethics Committee of the Hospital
Universitario San Juan de Alicante (18/317), the Universidad Miguel Herndndez
(2017.413.E.OEP; 2017.470.E.OEP), and the Hospital General Universitario

de Elche (44/2019). In addition, this study was carried out following the
Declaration of Helsinki and written informed consent was obtained from all
the study participants.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Page 8 of 9

Author details

1Bemg + Doing & Becoming Occupational Research Group (B+D+b),
Department of Surgery and Pathology, Miguel Herndndez University,
Alicante, Spain

“Research Group on Complex Health Diagnoses and Interventions from
Occupation and Care (OCCARE), Escola Universitaria d'Infermeria i Terapia
Ocupacional de Terrassa (EUIT), Universitat Autonoma de Barcelona,
Terrassa, Spain

*Department of Rehabilitation, Jonkoping University, Jonkoping, Sweden
“4Alicante Institute for Health and Biomedical Research (ISABIAL), Alicante,
Spain

Received: 12 January 2024 / Accepted: 25 October 2024
Published online: 06 November 2024

References

1. World Health Organization. Decade of healthy ageing: baseline report.
Geneva: World Health Organization; 2020.

2. Global regional. National burden of diseases and injuries for adults 70 years
and older: systematic analysis for the global burden of Disease 2019 study.
BMJ. 2022;376:€068208.

3. LiX Feng X, Sun X, Hou N, Han F, Liu Y. Global, regional, and national burden
of Alzheimer’s disease and other dementias, 1990-2019. Front Aging Neuro-
sci. 2022;14.

4. Arvanitakis Z, Shah RC, Bennett DA. Diagnosis and management of dementia:
a review. JAMA. 2019;322:1589-99.

5. Introduction. In: Risk reduction of Cognitive decline and Dementia: WHO
Guidelines. World Health Organization; 2019.

6. Livingston G, Huntley J, Sommerlad A, Ames D, Ballard C, Banerjee S, et al.
Dementia prevention, intervention, and care: 2020 report of the Lancet Com-
mission. Lancet. 2020;396:413-46.

7. World Health Organization. World Alzheimer Report 2022: Life after diagnosis:
Navigating treatment, care and support. 2022.

8. Siafarikas N, Selbaek G, Fladby T, Sa\tyté Benth J, Auning E, Aarsland D.
Frequency and subgroups of neuropsychiatric symptoms in mild cognitive
impairment and different stages of dementia in Alzheimer’s disease. Int
Psychogeriatr. 2018;30:103-13.

9. Zhao Q-F, Tan L, Wang H-F, Jiang T, Tan M-S, Tan L, et al. The prevalence of
neuropsychiatric symptoms in Alzheimer’s disease: systematic review and
meta-analysis. J Affect Disord. 2016;190:264-71.

10.  Becker S, Boettinger O, Sulzer P, Hobert MA, Brockmann K, Maetzler W, et al.
Everyday function in Alzheimer’s and Parkinson's patients with mild cognitive
impairment. J Alzheimers Dis. 2021,79:197-209.

11, Altieri M, Garramone F, Santangelo G. Functional autonomy in dementia of
the Alzheimer’s type, mild cognitive impairment, and healthy aging: a meta-
analysis. Neurol Sci. 2021;42:1773-83.

12. Storti LB, Quintino DT, Silva NM, Kusumota L, Marques S. Neuropsychiatric
symptoms of the elderly with Alzheimer’s disease and the family caregivers’
distress 1. Rev Lat Am Enfermagem. 2016;24:e2751.

13. VuM, Mangal R, Stead T, Lopez-Ortiz C, Ganti L. Impact of Alzheimer's Disease
on caregivers in the United States. Health Psychol Res. 2022;10:37454.

14. Villarejo Galende A, Eimil Ortiz M, Llamas Velasco S, Llanero Luque M, Lépez
de Silanes de Miguel C, Prieto Jurczynska C. Report by the Spanish Founda-
tion of the brain on the social impact of Alzheimer disease and other types of
dementia. Neurologia (Engl Ed). 2021;36:39-49.

15.  Lindeza P, Rodrigues M, Costa J, Guerreiro M, Rosa MM. Impact of dementia
on informal care: a systematic review of family caregivers' perceptions. BMJ
Supportive Palliat Care. 2020. https://doi.org/10.1136/bmjspcare-2020-00224
2.

16. Goren A, Montgomery W, Kahle-Wrobleski K, Nakamura T, Ueda K. Impact of
caring for persons with Alzheimer’s disease or dementia on caregivers' health
outcomes: findings from a community based survey in Japan. BMC Geriatr.
2016;16:122.

17. Froelich L, Llado A, Khandker RK, Pedros M, Black CM, Sdnchez Diaz EJ,
et al. Quality of Life and Caregiver Burden of Alzheimer’s Disease among
Community Dwelling patients in Europe: variation by Disease Severity and
Progression. J Alzheimers Dis Rep. 2021;5:791-804.

18.  Xiao LD, Wang J, He G-P, De Bellis A, Verbeeck J, Kyriazopoulos H. Family
caregiver challenges in dementia care in Australia and China: a critical per-
spective. BMC Geriatr. 2014;14:6.


https://doi.org/10.1136/bmjspcare-2020-002242
https://doi.org/10.1136/bmjspcare-2020-002242

Prieto-Botella et al. BMC Geriatrics

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

(2024) 24:917

Ferrara M, Langiano E, Di Brango T, De Vito E, Di Cioccio L, Bauco C. Preva-
lence of stress, anxiety and depression in with Alzheimer caregivers. Health
Qual Life Outcomes. 2008;6:93.

Ruiz-Fernandez MD, Hernandez-Padilla JM, Ortiz-Amo R, Fernandez-Sola

C, Ferndndez-Medina IM, Granero-Molina J. Predictor Factors of Perceived
Health in Family caregivers of people diagnosed with mild or moderate
Alzheimer's Disease. Int J Environ Res Public Health. 2019;16:3762.

LiuS, Li G, ShiZ,Wang X, Zhou Y, Liu S, et al. Caregiver burden and prevalence
of depression, anxiety and sleep disturbances in Alzheimer’s disease caregiv-
ers in China. J Clin Nurs. 2017;26:1291-300.

Reed C, Belger M, Scott Andrews J, Tockhorn-Heidenreich A, Jones RW, Wimo
A, et al. Factors associated with long-term impact on informal caregivers dur-
ing Alzheimer's disease dementia progression: 36-month results from GERAS.
Int Psychogeriatr. 2020;32:267-77.

Rodriguez-Gonzalez A-M, Rodriguez-Miguez E. A meta-analysis of the
association between caregiver burden and the dependent’s illness. J Women
Aging. 2020;32:220-35.

Wagman P, Hakansson C. Occupational balance from the interpersonal
perspective: a scoping review. J Occup Sci. 2019;26:537-45.

GUnal A, Pekgetin S, Wagman P, Hakansson C, Kayihan H. Occupational bal-
ance and quality of life in mothers of children with cerebral palsy. Br J Occup
Therapy. 2022;85:37-43.

Nissmark S, Malmgren Fange A. Occupational balance among family mem-
bers of people in palliative care. Scand J Occup Ther. 2020;27:500-6.

Watford P, Jewell V, Atler K. Increasing Meaningful Occupation for women
who provide Care for their spouse: a pilot study. OTJR (Thorofare N J).
2019;39:213-21.

Dir M, Roschel A, Oberleitner-Leeb C, Herrmanns V, Pichler-Stachl E,

Mattner B, et al. Associations between parental occupational balance,
Subjective Health, and clinical characteristics of VLBW infants. Front Pediatr.
2022;10:816221.

Roschel A, Wagner C, Diir M. Associations between occupational balance,
subjective health, and well-being of informal caregivers of older persons
based on a cross-sectional study. BMC Geriatr. 2022;22:445.

Buckinx F, Adam S, Aubertin-Leheudre M, De Saint Hubert M, Mouton A,
Potier F, et al. Quality of Life and Health determinants of Informal caregivers
aged 65 years and over. Epidemiologia. 2023;4:464-82.

Flesch LD, Batistoni SST, Neri AL, Cachioni M. Elderly who Care for

Elderly: DoubleVulnerability and Quality of Life. Paidéia (Ribeirdo Preto).
2020;30:23003.

Kim H, Chang M, Rose K, Kim S. Predictors of caregiver burden in caregivers of
individuals with dementia. J Adv Nurs. 2012;68:846-55.

Adelman RD, Tmanova LL, Delgado D, Dion S, Lachs MS. Caregiver Burden: a
clinical review. JAMA. 2014;311:1052-60.

Watson B, Tatangelo G, McCabe M. Depression and anxiety among Partner
and offspring carers of people with dementia: a systematic review. Geron-
tologist. 2019;59:e597-610.

Sanchez-Pérez A, Mendialdua-Canales D, Hurtado-Pomares M, Peral-Gomez P,
Judrez-Leal |, Espinosa-Sempere C, et al. The ATENcion Plena en Enfermedad
de Alzheimer (ATENEA-Mindfulness in Alzheimer's Disease) Program for
caregivers: Study Protocol for a Randomized Controlled Trial. Healthc (Basel).
2022;10:542.

Vandenbroucke JP, von Elm E, Altman DG, Gatzsche PC, Mulrow CD, Pocock
SJ, et al. Strengthening the reporting of Observational studies in Epidemiol-
ogy (STROBE): explanation and elaboration. Int J Surg. 2014;12:1500-24.
Terol Cantero M, del C, Lépez Roig S, Rodriguez Marin J, Martin-Aragén
Gelabert M, Pastor-Mira MA, Reig MT. Propiedades psicométricas De La Escala
Hospitalaria De Ansiedad Y Depresion (HAD) en poblacion espariola. Ansie-
dad Y estrés. 2007;13:163-76.

Martin-Carrasco M. Adaptacién para nuestro medio de la escala de
sobrecarga del cuidador de Zarit. Revista Multidisciplinar De gerontologfa.
1996,6:338.

Martin-Carrasco M, Otermin P, Pérez-Camo V, Pujol J, Aglera L, Martin MJ, et
al. EDUCA study: psychometric properties of the Spanish version of the Zarit
Caregiver Burden Scale. Aging Ment Health. 2010;14:705-11.

40.

41.

42.

43.

45.

46.

47.

48.

49.

50.

5T

52.

53.

54.

55.

56.

Page 9 of 9

Breinbauer KH, Vésquez VH, Mayanz SS, Guerra C, Millan KT. Validacién en
Chile de la escala de sobrecarga del cuidador de Zarit en sus versiones origi-
nal y abreviada. Revista médica De Chile. 2009;137:657-65.

Reisberg B, Ferris SH, de Leon MJ, Crook T. The global deterioration scale

for assessment of primary degenerative dementia. Am J Psychiatry.
1982;139:1136-9.

Sanchez-Pérez A, Lépez-Roig S, Pérez AP, Gdmez PP, Pastor MA, Pomares

MH. Validation study of the Spanish Version of the Disability Assessment for
Dementia Scale. Med (Baltim). 2015;94:21925.

Sanchez-Pérez A, Lépez-Roig S, Pampliega Pérez A, Peral Gomez P, Pastor
MA, Hurtado-Pomares M. Translation and adaptation of the Disability
Assessment for Dementia scale in the Spanish population. Med Clin (Barc).
2017;149:248-52.

Boada M, Cejudo JC, Tarraga L, Lopez OL, Kaufer D. [Neuropsychiatric inven-
tory questionnaire (NPI-Q): Spanish validation of an abridged form of the
neuropsychiatric inventory (NPI)]. Neurologia. 2002;17:317-23.

Vilalta-Franch J, Lozano-Gallego M, Herndndez-Ferrandiz M, Llinas-Regla J,
Lopez-Pousa S, Lopez OL. [The neuropsychiatric inventory. Psychometric
properties of its adaptation into Spanish]. Rev Neurol. 1999;29:15-9.
Peral-Gomez P, Lépez-Roig S, Pastor-Mira MA, Abad-Navarro E, Valera-Gran D,
Hakansson C, et al. Cultural Adaptation and Psychometric properties of the
Spanish Version of the Occupational Balance Questionnaire: an instrument
for Occupation-Based Research. Int J Environ Res Public Health. 2021;18:7506.
Peral-Gomez P, Espinosa-Sempere C, Navarrete-Mufoz EM, Hurtado-Pomares
M, Judrez-Leal |, Valera-Gran D, et al. The Spanish version of Occupational
Balance Questionnaire: psychometric properties and normative data in a
representative sample of adults. Ann Med. 2022;54:3211-8.

Maechler M, Rousseeuw P, Croux C, Todorov V, Ruckstuhl A, Salibian-Barrera M
et al. robustbase: Basic Robust Statistics. R package version 0.93-8. 2021.
Mickey RM, Greenland S. The impact of confounder selection criteria on
effect estimation. Am J Epidemiol. 1989;129:125-37.

Garcfa-MartinV, de Hoyos-Alonso MC, Delgado-Puebla R, Ariza-Cardiel G, del
Cura-Gonzalez |. Burden in caregivers of primary care patients with dementia:
influence of neuropsychiatric symptoms according to disease stage (NeDEM
project). BMC Geriatr. 2023;23:525.

Oedekoven M, Amin-Kotb K, Gellert P, Balke K, KuhImey A, Schnitzer S.
Associations between Informal Caregivers'Burd Educational Level GeroPsych.
2019;32:19-29.

Schnitzer S, Oedekoven M, Amin-Kotb K, Gellert P, Balke K, Kuhlmey A.
CAREGIVERS'BURDEN AND EDUCATION LEVEL: DOES SUBJECTIVE HEALTH
MEDIATE THE ASSOCIATION? Innov Aging. 2017;1(suppl1):447.
del-Pino-Casado R, Frias-Osuna A, Palomino-Moral PA, Ruzafa-Martinez M,
Ramos-Morcillo AJ. Social support and subjective burden in caregivers of
adults and older adults: a meta-analysis. PLoS ONE. 2018;13:e0189874.
Arlotto S, Gentile S, Blin A, Durand A-C, Bonin-Guillaume S. Caregiver

Burden is reduced by Social Support Services for Non-dependent Elderly
Persons: Pre-post Study of 569 caregivers. Int J Environ Res Public Health.
2022;19:13610.

Tsai C-F, Hwang W-S, Lee J-J, Wang W-F, Huang L-C, Huang L-K, et al. Predic-
tors of caregiver burden in aged caregivers of demented older patients. BMC
Geriatr. 2021;21:59.

Hakansson C, Ahlborg G. Occupational imbalance and the role of per-
ceived stress in predicting stress-related disorders. Scand J Occup Ther.
2018;25:278-87.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Factors associated with the occupational balance in caregivers of people with dementia: A cross-sectional study from the ATENEA project
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Study design
	﻿Data collection
	﻿Sociodemographic data
	﻿Aspects related to caregiving
	﻿Clinical measures
	﻿Occupational balance
	﻿Statistical analysis

	﻿Results
	﻿Characteristics of the study population
	﻿Clinical measures and aspects related to caregiving
	﻿Factors associated with the caregivers’ occupational balance

	﻿Discussion
	﻿Strengths and limitations

	﻿Conclusions
	﻿References


