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Titulo: El impacto del refuerzo ambiental reducido en la prediccién de la
gravedad de la depresion en cuidadores.

Resumen: Pese a sus dificultades para realizar actividades agradables y la
alta prevalencia de depresion, no se ha analizado el refuerzo como predic-
tor de la depresién en la poblacion de cuidadores. El objetivo de este estu-
dio fue analizar el refuerzo como predictor del nivel de depresion (sin de-
presién, depresion subclinica, episodio depresivo mayor) en cuidadores.
Evaluadores independientes evaluaron las variables sociodemograficas del
cuidador, la persona cuidada y la situacién de cuidado, el refuerzo y la sin-
tomatologfa depresiva mediante autoinformes, y clinicos expertos evalua-
ron el episodio depresivo mayor mediante la SCID-5-CV, en 592 cuidado-
res (87.2% mujeres; edad media = 55.4 afios). La puntuacién media en re-
fuerzo fue 28.1. El refuerzo fue menor en cuidadores <55 afios y de clase
social baja-media/baja. Y mayor en cuidadores sin depresién que en aque-
llos con depresion subclinica y episodio depresivo mayor, y en cuidadores
con depresion subclinica frente a aquellos con episodio depresivo mayor.
Los cuidadores con mayor refuerzo tenfan menor probabilidad de depre-
sién subclinica (adjusted OR = 0.78, 95% CI 0.75-0.83) y episodio depresi-
vo mayor (adjusted OR = 0.67, 95% CI 0.62-0.72). El refuerzo fue un fac-
tor de proteccion frente a la depresion subclinica y el episodio depresivo
mayor en cuidadores.

Palabras clave: refuerzo ambiental; depresion subclinica; depresion ma-
yor; cuidadores no profesionales.

Abstract: Reward has not been examined as a predictor of depression in
the caregiver population despite the high prevalence of depression. The
aim of this study was to analyze reward as a predictor of the level of de-
pression (no depression, subclinical depression, major depressive episode)
in caregivers. Independent evaluators evaluated the socio-demographic
variables of the caregiver and the care recipient, the care situation, reward,
and depressive symptomatology through self-reports. Expert clinicians
evaluated the prevalence of major depressive episodes using the SCID-5-
CV in 592 caregivers (87.2% women, average age = 55.4 years). The aver-
age reward score was 28.1. Reward was lower in caregivers younger than
55 years old who belonged to the lower/lower-middle classes. Reward was
higher in caregivers without depression than in those with subclinical de-
pression or experiencing a major depressive episode. Reward was also
higher in caregivers with subclinical depression versus those with a major
depressive episode. Caregivers with higher reward had a lower probability
of subclinical depression (adjusted OR = 0.78, 95% CI 0.75-0.83) and a
major depressive episode (adjusted OR = 0.67, 95% CI 0.62-0.72). Reward
was a protective factor against subclinical depression and a major depres-
sive episode in caregivers.

Keywords: environmental reward; subclinical depression; major depres-
sion; non-professional caregivers.

Introduction

Caring for a dependent person is highly demanding and of-
ten entails a significant reduction in the time the caregiver
spends doing activities they enjoy. Between 66.0% and
80.2% of caregivers report having problems related to their
free time. Specifically, as a result of their caregiver responsi-
bilities, 61.8% of caregivers have seen their leisure time re-
duced, between 17.4% and 55.0% spend less time with fami-
ly and friends, between 38.0% and 49.0% have given up va-
cations, hobbies, and social activities, and 30.0% have re-
duced their physical activity (Alzheimet's Association & Na-
tional Alliance for Caregiving, 2004; Instituto de Mayores y
Servicios Sociales, 2005).

The reduction in these activities could be relevant to
caregivers’ psychological well-being (Losada et al., 2010). In
fact, caregivers have a high prevalence of depression, with
8.9% having experienced an episode of major depression
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(Torres et al., 2015). In addition, between 30% and 80% ex-
hibit clinically significant symptoms of depression (i.e., sub-
clinical depression; Schoenmakers, Buntinx, & Delepeleire,
2010). Though not a major depressive episode, subclinical
depression is not a minor issue, as it causes discomfort and
significant functional deterioration (Backenstrass et al., 2000)
and increases the probability of developing a major depres-
sive episode (Cuijpers & Smit, 2004).

Moreover, both phenomena—the reduction of pleasura-
ble activities and depression in caregivers—could be related.
A low rate of environmental response-contingent positive re-
inforcement (RCPR), determined by the number of reinforc-
ing events, their availability in the context, and the individu-
al's ability to achieve this rewatd, is considered a ctitical pre-
dictor of depression (Lewinsohn, 1974), giving rise to the
two most important psychopathological phenomena for this
disorder: depressed mood and extinction of non-depressive
(i.e., healthy) behaviors that have been positively reinforced
by the social environment. According to this approach
(Hopko, Lejuez, Ruggiero, & Eifert, 2003; Lewinsohn, 1975),
the appearance of a depression would require the presence
of three conditions: (a) absence of reinforcers in the envi-
ronment, (b) lack of social skills to obtain the reward, and (c)
subject’s inability to perceive or enjoy rewards, even if they
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exist in the environment, due to the presence of high levels
of social anxiety that interfere with the utilization of social
skills and achievement of social rewards. Likewise, the activi-
ty restriction model (Williamson & Shaffer, 2000) proposes
that the restriction of normal or pleasurable activities after a
negative life event plays an important role in the appearance
of depression, acting as a mediator between the negative life
event (e.g., becoming a non-professional caregiver) and de-
pressive symptoms (Mausbach, Patterson, & Grant, 2008).

In fact, previous research on caregivers has found evi-
dence of the relationship between reduced participation in
activities and depression in caregivers (Mausbach, Roepke,
Depp, Patterson, & Grant, 2009; Mausbach et al., 2011;
Nieboer et al., 1998; Romero-Moreno, Losada, Marquez-
Gonzilez, & Mausbach, 2014). Despite this relationship, to
date, no study has analyzed environmental RCPR as a pre-
dictor of different levels of depression (i.e., no depression,
subclinical depression, and major depressive episodes) in the
caregiver population. In addition, the previous studies have
some limitations. They were focused almost exclusively on
caregivers for people with dementia, using the activity re-
striction model, and assessed the level of reward using lists
of pleasurable activities to analyze the frequency of participa-
tion in pleasurable events, or else activity restriction scales
that evaluate the degree to which they have been restricted
by the obligations of care. However, they did not necessarily
evaluate the environmental reward at the functional level. In
addition, they evaluated depressive symptoms using quantita-
tive scores from self-report scales, thus they cannot elucidate
the relationship between the reward and the presence of
subclinical depression or a major depressive episode as iden-
tified using standardized diagnostic criteria (e.g., the Diag-
nostic and Statistical Manual [DSM] or the International
Classification of Diseases [ICD]). Therefore, the main objec-
tive of this study was to analyze RCPR, evaluated at the
functional level, as a predictor of depression level (i.c., no
depression, subclinical depression, major depressive episode)
in non-professional caregivers.

Method

Participants

A cross-sectional study was conducted between January
2014 and December 2015. The sample was extracted using
simple random sampling among the 18,410 recognized care-
givers in the official registry of the Ministry of Labor and
Welfare of the Autonomous Community of Galicia (Spain).

To participate in this study, participants had to: (a) be a
family caregiver for a person whose dependence was official-
ly recognized; (b) live with the care-recipient; and (c) provide
informed consent. The study excluded those who (a) pre-
sented conditions that could interfere with the evaluation
(e.g., intellectual disability); (b) took care of a relative with a
terminal prognosis of one year or less; or (c) who had re-
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ceived psychological or pharmacological treatment in the last
two months.

The sample size was estimated on the basis of the preva-
lence of significant depressive symptomatology (Rodriguez et
al,, 2002) and major depressive episodes (Torres et al., 2015)
in Spain’s caregiver population. Utilizing an alpha risk of .05,
for an estimated prevalence of subclinical depression and
major depressive episode of = 32%, and an error of 4%, a
total of 508 participants were required for the current study.
The sample size was increased to 635 caregivers to account
for a 20% attrition rate. The response rate was 95.0%: Of the
603 people who met the eligibility criteria and participated,
11 did not propetly fill out the self-administered instruments
and therefore were eliminated from the analyses. The final
sample consisted of 592 caregivers (see Figure 1). No signifi-
cant differences were identified in caregiver/care-recipient
sociodemographic variables and the care situation between
those who did and did not complete the evaluation correctly.

Participation was voluntary and no financial or other in-
centives were provided. All participants provided their in-
formed consent. The study respected the principles of the
Declaration of Helsinki and was approved by the Bioethics
Committee of the University of Santiago de Compostela.

Refersnce population
(N =18,410)
Non-professional carepivers for
dependent perzons in Galicia

.

Sample selected
(n=1635)
Not evaluated for eligihility
» - Potentizlly elimbls participants not
contacted (x = 10
- Declined the mavitation (v = 13)
Evalvzted for ekgbility
(n=8612)
EXCLUDED (x=9%
Ineligible (r=0)
Eligihle bot not recroited (v =9
» - Had communication
difficolties or conditions that
made evalvation imposzble
L J fh=7
! !
- Had received peychological or
prychopharmacologeal treatment in the
last two months (= T)
Total receuited
(n=603)
LOST
— Did not znzwer the questionnzires
cozzectly (= 111
L
Data availzble
for analyziz
(n=392)

Figure 1. Flowchatt of the study phases.
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Measures

Sociodemographic variables of the caregiver, care-recipient, and the
care situation. An ad hoc questionnaire designed for this study
was used to collect information on the caregiver’s sex, age,
marital status, social class, educational level, and relationship
with the care-recipient; the care-recipient’s sex, age and diag-
nosis; and the duration of care and daily hours devoted to
care.

Environmental Reward Observation Scale (EROS; Armento &
Hopko, 2007; Spanish version by Barraca & Pérez-Alvarez,
2010). This is a 10-item self-reported scale that provides in-
formation on the degree of response-contingent environ-
mental positive reinforcements earned by the participant in
recent weeks. The items were constructed considering the
three criteria established by Lewinsohn (1974) to define this
construct. Each item is evaluated on a 4-point Likert scale
(1= completely disagree; 4 = completely agree). Items 2, 5, 6,
7, and 9 are reverse scored. Scores range from 10 to 40, with
a higher score indicating a greater degree of positive envi-
ronmental reward. The internal consistency of the Spanish
version was .86 and it presents evidence of criterial validity.
It is highly correlated with instruments used to evaluate de-
pressive symptomatology, behavioral activation, anxiety, and
experiential avoidance.

Center for Epidemiological Studies Depression Scale (CES-Dj
Radloff, 1977; Spanish version by Vizquez, Blanco, &
Lépez, 2007). This is a 20-item self-reported scale that
evaluates the level of depressive symptomatology. The pet-
son evaluates each item according to the frequency with
which they have experienced the symptom in the last week,
using a scale from 0 (rarely or never) to 3 (most of the time).
For all items, except for four inverse response items (4, 8, 12,
and 16), a higher score indicates greater deterioration. The
scale ranges from 0 to 60, with a higher score corresponding
to greater depressive symptomatology. A score of 16 or
higher is considered indicative of a risk of depression. The
internal consistency for the Spanish version was .89.

Structured Clinical Interview for DSM-5 — Clinician 1V ersion
(SCID-5-CV; First, Williams, Karg, & Spitzer, 2015). This is
a semi-structured interview that covers the most common
clinical diagnoses according to the DSM-5 and must be ad-
ministered by a clinician. The interview questions are formu-
lated according to each of the corresponding DSM-5 criteria
and must be classified as present or absent. This study used
the items related to major depressive episode from Module
A — mood episodes and persistent depressive disorder. The
SCID's severity scales, including the evaluation of depressive
episodes, have a high internal consistency (all Cronbach's a's
> .80), test-retest reliability, and concurrent and predictive
validity (Shankman et al., 2018).

Procedure

A protocol was developed detailing the objectives of the
study, the design and framework, the participants (estimation
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of sample size, sampling, and eligibility and recruitment crite-
ria), measures (predictors and outcome), biases (no response,
recollection, selection), quality control for the procedure, da-
ta management and analysis, and ethics. Two independent
psychologists were trained to conduct the evaluation using
seminars and role-playing with two clinicians with more than
20 years of experience in evaluating and diagnosing mental
disorders. A pilot study was conducted with 50 randomly se-
lected caregivers to assess the adequacy of the assessment in-
struments, the competence of the evaluators, and the feasi-
bility of the study.

The sociodemographic characteristics of the caregiver
and care-recipient, the cate situation, environmental reward,
and depressive symptomatology were evaluated using self-
administered instruments near the patticipants’ homes by
evaluators who were masked to the diagnosis of major de-
pressive episode. In addition, two expert clinicians masked to
the results of EROS and CES-D established the diagnosis of
major depressive episode for each caregiver using the SCID-
5-CV. Each evaluation lasted approximately 45 minutes.

The selected caregivers were contacted via letter inform-
ing them of the study and asking them to return a sealed
postcard if they did not wish to participate. Those who did
not return the postcard were contacted, informed of the na-
ture of the investigation. and invited to participate. One of
the clinical experts supervised the evaluators each week,
providing feedback.

The strategies recommended by Hulley, Cummings, &
Newman (2013) were followed to minimize the loss of par-
ticipants, such as providing reminders of the interview date,
eliminating invasive procedures for data collection, and pre-
senting the study in an appealing manner.

Data Analysis

The statistical package SPSS for Windows (version 22.0)
was used to analyze the data. The sociodemographic charac-
teristics of the caregiver and care recipient, the care situation,
environmental reward, and depression level were analyzed
using frequencies, percentages, means, and standard devia-
tions. Caregivers were classified into three groups based on
depression level: (a) no depression, consisting of caregivers
with a score < 16 on the CES-D who did not meet the diag-
nostic criteria for a major depressive episode; (b) subclinical
depression, consisting of caregivers who obtained a score =
16 on the CES-D and did not meet the criteria for major de-
pressive episode; and (c) major depressive episode, consist-
ing of caregivers who met the diagnostic criteria for major
depressive episode.

For clinical and statistical reasons, the caregiver and care-
recipient sociodemographic and care situation variables are
codified as follows: caregiver sex (male or female), marital
status (without partner and partner), social class (low-
er/lower-middle and middle/uppet-middle), educational lev-
el (able to read and write, primary school, and second-
ary/university), caregiver and care-recipient relationship
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(parent, child, or other) and catre-recipient sex (male or fe-
male) have been presented in their original response format.
Taking the statistical distribution as a reference (below and
above the mean), caregiver age was recoded as < 55 and >
55 years, care-recipient age as < 63 and > 63 years, and care
duration as < 13 years and > 13 years. For statistical reasons
(given that caregivers for persons with major dementia are
the majority in this sample) and clinic reasons related to the
contradictory results in studies that have evaluated the con-
sequences of caring for people with dementia versus other
pathologies in terms of caregiver emotional state (Vazquez,
Otero, Blanco, Lépez, & Torres, 2018), the diagnosis of the
care-recipient was recoded as dementia and not dementia.
Finally, to differentiate among those who performed care
tasks during the day from those who provided a greater
number of care hours, the variable daily hours devoted to care
was dichotomized into < 12 hours and > 12 hours (similar to
Torres et al., 2015).

To analyze the differences in reward according to the so-
ciodemographic characteristics of the caregiver, care-
recipient, care situation, and depression level, Student ~tests
for independent samples and analysis of variance (ANOVA)
were used. Post-hoc analyses were performed using the Bon-
ferroni test.

A multinomial logistic regression analysis was performed
to analyze the relationship between reward and depression
level (with depression level as a dependent variable). The
odds ratios (ORs) were analyzed without adjustment and ad-
justed by caregiver sociodemographics (sex, age, marital sta-
tus, social class, educational level), cate-recipient sociodemo-
graphics (kinship, sex, age, and diagnosis) and care situation
(care duration and daily hours of care provided).

Results
Characteristics of the sample

As can be seen in Table 1, 87.2% of the caregivers were
women, with an average age of 55.4 years (§D = 11.9),
50.7% were older than 55 years, 72.1% had a partner, 51.5%
wete middle/uppet-middle class, and 53.9% had only a pri-
mary school level of education. The caregivers provided care
for a parent in 37.3% of cases, and 62.8% of care-recipients
were female, with an average age of 63.3 years (5§D = 31.2);
63.9% of cases involved a care-recipient older than 63 years.
A diagnosis of dementia was present in 30.1% of the cases.
Caregivers had provided care for a mean of 13.2 years (§D =
9.4); 65% of cases involved 13 or fewer years of care. Care-
givers provided an average of 15.7 hours of care per day (5§D
= 4.1), with 77.0% of caregivers providing more than 12
hours of care a day. There was no risk of depression present
in 42.7% of the caregivers, while 41.4% presented with a risk
of depression and 15.9% met the criteria for a major depres-
sive episode.
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Table 1. Sociodemographic characteristics of caregivers, care-recipient, the
situation of care and levels of depression (IN = 592).

Characteristics N (%)
Caregiver sex

Female 516 (87.2)

Male 76 (12.8)
Caregiver age, M (§D) 55.4 (11.9)

Age <55 292 (49.3)

Age > 55 300 (50.7)
Marital status

Single 165 (27.9)

With partner 427 (72.1)
Social class

Low/medium-low 287 (48.5)

Medium/medium-high 305 (51.5)
Education level

Can read and write 86 (14.5)

Primary 319 (53.9)

Secondary/University 187 (31.6)
Relationship with care-recipient

Father/mother 221 (37.3)

Son/Daughter 171 (28.9)

Others 200 (33.8)
Care-recipient sex

Female 372 (62.8)

Male 220 (37.2)
Care-recipient age, M (§D) 63.3 (31.2)

Age < 63 214 (36.1)

Age > 63 378 (63.9)
Care-recipient diagnosis

Diseases of the musculoskeletal system, connec-

tive tissue, cardiovascular and respiratory systems 154 (26.0)

Others 93 (15.7)

Mental disorders, neurological diseases, brain 167 (28.2)

damage

Dementia 178 (30.1)
Care duration (years), M (SD) 13.2 (9.4)

< 13 years 385 (65.0)

>13 years 207 (35.0)
Daily hours of care provided, M (SD) 15.7 (4.1)

< 12 hours daily 136 (23.0)

> 12 hours daily 456 (77.0)
Depression levels

No depression 253 (42.7)

Subclinical depression 245 (41.4)

Major depressive episode 94 (15.9)

Differences in reward according to the characteris-
tics of the caregiver, care-recipient, care situation,
and depression level

The average score for reward was 28.1 (§D = 5.3). Table
2 shows the means and standard deviations for reward ac-
cording to the variables of caregiver and care-recipient socio-
demographics, care situation, and the three depression levels.
We found significantly lower reward scores in caregivers
aged 55 years or younger, 7 (590) = -2.85, p = .004 and those
in the lower/lower-middle class, # (588.469) = -2.60, p =
.010. Likewise, according to the results of the post-hoc anal-
yses, caregivers without depression exhibited greater reward
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than those with subclinical depression (p < .001) and those
experiencing a major depressive episode (p < .001). Caregiv-
ers with subclinical depression exhibited greater reward than
those experiencing a major depressive episode (p <.001). No
relationship to differences in reward were identified for the
other variables.

Table 2. Reward score according to the characteristics of the caregiver,
care-recipient, care situation, and depression level.

Reward
M SO+ /F p
Sex
Female 28.0 54 091 365
Male 28.6 5.1
Age
<55 27.5 54  -285 .004
> 55 28.7 5.2
Social class, # (%)
Low/medium-low 27.5 5.0 -2.60 .010
Medium/medium-high 28.6 5.6
Education level
Can read and write 28.6 51 0869 .420
Primary 28.1 5.4
Secondaty/University 27.8 5.3
Relationship with care-recipient
Father/mother 27.7 04 369 051
Son/Daughter 27.6 0.4
Others 28.9 0.4
Care-recipient sex
Female 27.8 54 -1.01 590
Male 28.3 5.2
Care-recipient age
<63 27.7 50 -121 228
>63 28.3 5.5
Care-recipient diagnosis
Dementia 28.1 5.5 013 .901
No dementia 28.1 53
Care duration (years)
<13 279 52  -0.84 401
>13 28.3 5.5
Daily hours of care provided
<12 28.5 5.1 113 .260
>12 27.9 5.4
Depression levels
No depression 313 45 12599 <.001
Subclinical depression 26.4 4.6
Major depressive episode 23.8 4.1

Relationship between reward and depression level

Table 3 shows the odds ratios (OR) for the association
between reward and depression level (no depression, subclin-
ical depression, major depressive episode), unadjusted and
adjusted by the characteristics of caregiver and care-recipient
sociodemographics and the care situation. Caregivers with
higher reward scores had a significantly lower probability of
developing subclinical depression (adjusted OR = 0.78, 95%
CI 0.75-0.83) or a major depressive episode (adjusted OR =
0.67, 95% CI 0.62-0.72).
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Table 3. Reward as a predictor of depression level in the caregiver popula-
tion.

Subclinical depression Major depressive episode

(n = 245) (n = 94)
OR Adjusted OR OR Adjusted OR
95%CI)  (95%CI)  (95%CI)  (95% CI)
Reward 0.79 0.78 0.69 0.67
(0.76-0.83)*  (0.75-0.83)*  (0.64-0.74)*  (0.62-0.72)*

Note. Reference group = No depression (7 = 253). OR = Odds Ratio. Ad-
justed OR = Odds ratio adjusted for variables for caregiver (sex, age, social
class, educational level), care-recipient (kinship, sex, age, and diagnosis), and
care situation (care duration, daily hours of care provided). 95% CI = Con-
fidence interval at 95%. * p <.001.

Discussion

The aim of this study was to analyze environmental reward
as a predictor of depression level (no depression, subclinical
depression, and major depressive episode) in non-
professional caregivers.

The average reward score obtained by the caregivers
(28.1) was slightly lower than that found in the non-clinical
Spanish population (Barraca & Pérez-Alvarez, 2010). These
results are consistent with previous findings that caregivers
reduce their participation in pleasurable activities (Alzhei-
mer's Association & National Alliance for Caregiving, 2004;
Instituto de Mayores y Servicios Sociales, 2005) and partici-
pate in fewer social activities than non-caregivers matched
for age and sex (Clark & Bond, 2000).

Reward was significantly lower in caregivers who were 55
or younger. One possible explanation is that younger care-
givers may have less time for pleasurable activities because
they have to combine care tasks with other life tasks such as
work and caring for minor children. This finding is con-
sistent with Romero-Moreno et al. (2014), where older care-
givers had a higher frequency of leisure activities and high
satisfaction with these activities. Likewise, reward was lower
in caregivers from the lower-middle/lower class compared
to those of middle/upper-middle class. A tentative hypothe-
sis from this finding is that caregivers from the lower classes
might have fewer resources to handle the demands of care,
which limits their ability to get help and therefore reduces
their available time. No other variable showed a relationship
to differences in reward.

In addition, the average score for reward was significantly
higher in caregivers with no depression compared to those
who had subclinical depression or a major depressive epi-
sode, and in caregivers with subclinical depression compared
to those with a major depressive episode. One possible ex-
planation is that caregivers without depression are more ac-
tive in the search for environmental rewards and have more
ability to obtain them than those with subclinical depression,
and the latter, in turn, are more capable of doing so than
those who experience a major depressive episode—a finding
that is consistent with Lewinsohn (1974). Once depressive
symptoms begin to be present, the symptomatology itself
could make it difficult to seek out and achieve environmental
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rewards and instead favor avoidant behaviors to guard
against potentially aversive stimuli (Trew, 2011), constituting
a risk factor for a major depressive episode (Joling et al.,
2015).

Finally, caregivers with greater positive environmental re-
inforcement were less likely to present with subclinical de-
pression or major depressive episodes (even after controlling
for sociodemographic and care variables), which suggests
that reward acts as a protective factor against both levels of
depression and especially against major depression. These re-
sults provide support for behavioral models of depression
(Lewinsohn, 1974; Williamson & Shaffer, 2000), indicating
that caregivers who obtain positive rewards in a low-
reinforcement environment (e.g., without leaving home) will
be more protected against a major depressive episode.

This study has important implications for research and
clinical practice. It suggests that an increase in positive re-
wards may be an appropriate strategy for mood regulation.
Behavioral therapies focused on increasing environmental
reward, such as behavioral activation, for caregivers with var-
ious levels of depression might be protective against the de-
velopment of subclinical and major depression. This treat-
ment modality for depression has well-established efficacy in
other populations (Cuijpers, van Straten, & Warmerdam,
2007) and is recognized as an evidence-based intervention by
the National Institute for Health and Clinical Excellence
(NICE; National Collaborating Centre for Mental Health,
2010). It is especially recommended for younger caregivers
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