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Background. Informal caregivers often serve as decision makers for dependent or vulnerable individuals facing health
care decisions. Decision regret is one of the most prevalent outcomes reported by informal caregivers who have made
such decisions. Objective. To examine levels of decision regret and its predictors among informal caregivers who have
made health-related decisions for a loved one. Data sources. We performed a systematic search of Embase,
MEDLINE, Web of Science, and Google Scholar up to November 2018. Participants were informal caregivers, and
the outcome was decision regret as measured using the Decision Regret Scale (DRS). Review methods. Two reviewers
independently selected eligible studies, extracted data, and assessed the methodological quality of studies using the
Mixed Methods Appraisal Tool. We performed a narrative synthesis and presented predictors of decision regret
using a conceptual framework, dividing the predictors into decision antecedents, decision-making process, and deci-
sion outcomes. Results. We included 16 of 3003 studies identified. Most studies (n = 13) reported a mean DRS score
ranging from 7.0 to 32.3 out of 100 (median = 14.3). The methodological quality of studies was acceptable. We
organized predictors and their estimated effects (b) or odds ratio (OR) with 95% confidence interval (CI) as follows:
decision antecedents (e.g., caregivers’ desire to avoid the decision, OR 2.07, 95% CI [1.04–4.12], P = 0.04), decision-
making process (e.g., caregivers’ perception of effective decision making, b = 0.49 [0.05, 0.93], P \ 0.01), and deci-
sion outcomes (e.g., incontinence, OR = 4.4 [1.1, 18.1], P \ 0.001). Conclusions. This review shows that informal
caregivers’ level of decision regret is generally low but is high for some decisions. We also identified predictors of
regret during different stages of the decision-making process. These findings may guide future research on improving
caregivers’ experiences.
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When making health-related decisions, feelings of being
uninformed, unsupported, or unclear about personal val-
ues may lead to regret or blame.1 Decision regret is a
prevalent patient-reported outcome measure defined as
‘‘remorse or distress over a decision.’’2 Even though there
is no consensus on a specific cutoff point for clinically
significant decision regret, higher Decision Regret Scale
(DRS) scores have been associated with worse health

outcomes, self-blaming, and reduced quality of life.2–8

Decision regret is considered an essential measure of the
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quality of a decision and is of increasing interest to
clinicians.2

Decision making in health care settings can be chal-
lenging for vulnerable care recipients such as cognitively
impaired persons or children.9 When they are not able to
make informed decisions about their own health condi-
tions, they often rely on a family caregiver to help them.
Family caregivers (or informal caregivers) include family,
close relatives, friends, and/or neighbors who provide
unpaid care to someone close to them, in contrast to a
formal caregiver, who provides paid care services.10–15

Family caregivers11 play an invaluable role in the health
care system and benefit society and government budgets
by providing unpaid care and psychological support to a
person in need with whom they maintain a personal rela-
tionship.10 They may also help care recipients make
preference-sensitive decisions in a variety of clinical con-
texts.10,16,17 Research has characterized the experience of
informal caregivers as stressful and burdensome,18–20

including when serving as health care decision makers
for care recipients.21 In addition, evidence has shown
that whenever decision outcomes fail to satisfy patients,
those involved in the decision-making process may expe-
rience decision regret.2,22 Informal caregivers are thus at
increased risk of experiencing decision regret.23,24

Although there have been studies on decision regret
following health-related decisions, few studies have
shown how decision regret affects informal caregivers
who make health decisions for their loved ones.4

Evaluating regret among informal caregivers could help
determine where additional support is needed.1,2,25–27

We therefore aimed to review levels of decision regret
among informal caregivers making proxy health-related
decisions and to identify predictors of this regret.

Methods

We report this review according to the Preferred Reporting
Items for Systematic Reviews and Meta-analyses (PRISMA)
statement. The protocol was not registered.28

Eligibility Criteria

Eligibility criteria were defined according to the PICOS
approach: Population (P): informal caregivers (i.e., a per-
son who provides direct and unpaid care for children,
elderly people, or other care recipients with any health
condition) who have made a health-related decision for a
loved one11,29–31; Intervention/Exposure (I): any risk fac-
tor of decision regret; Comparator (C): no restrictions;
Outcome (O): decision regret measured with the vali-
dated DRS reported as the primary or secondary out-
come2,4,25; and Study Design (S): no restrictions. The
DRS is a 5-point Likert-type scale that is reliable, vali-
dated, and widely used. It was developed and tested spe-
cifically for health care settings.4,25 There were no
restrictions on year of publication, setting, or language.

Information Sources and Searches

An information specialist (N.R.) developed the search
strategy and discussed it with the authors. We considered
any type of document or study specifications except editor-
ials, letters, abstracts, protocols, and systematic reviews.
Search terms included ‘‘decision making or choice or judg-
ment or decision or choice or judgment’’ and ‘‘regret or
remorse or negative emotion or self-blame or treatment*
near/2 regret.’’ (Supplementary File 1). Articles published
up to November 2, 2018, were identified using EMBASE
and MEDLINE. A reverse search was performed in Web
of Science (up to November 2, 2018) and Google Scholar
(up to November 6) to identify articles related to the DRS.
We also searched published bibliographies of related stud-
ies and bibliographic reference lists of relevant literature
reviews.4,25,32,33

Study Selection

After eliminating duplicates, 2 reviewers (H.E. and
T.T.A.) independently retrieved the unique citations
obtained from the chosen data sources. In step 1, titles
and abstracts of unique citations were selected according
to inclusion criteria. In step 2, reviewers read full texts to
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make the final study selection. Disagreements were
resolved through discussion between the reviewers.

Data Extraction

Using an extraction grid (Supplementary File 2) used suc-
cessfully by our team,4 we extracted the following infor-
mation: 1) study characteristics (first author’s name, year
of publication, country, total number of participants,
study design, decision type, and clinical context), 2) parti-
cipant characteristics (age, proportion of women, partici-
pant follow-up period, and response rate), 3) the DRS
(psychometric characteristics of the sample of each
included study, mean of DRS scores and range, propor-
tion of participants with decision regret), 4) potential pre-
dictors for decision regret identified from variables used
in statistical models (name of any variable significantly
associated or not with decision regret, measurements,
type of regression model used, potential predictor effect,
95% confidence interval, P value), and 5) the quality of
studies (see details below). Two reviewers (H.E. and
T.T.A.) independently extracted data after a conclusive
pilot test. Discrepancies were discussed between reviewers
and resolved by consensus with a third reviewer (R.A.).

Methodological Quality Assessment of
Individual Studies

Two independent reviewers (H.E. and R.A.) assessed the
quality of each identified study using the Mixed Methods
Appraisal Tool,34 a validated tool for evaluating the
quality of qualitative, quantitative, and mixed methods
studies.34 H.E. and R.A. discussed discrepancies and
resolved them by consensus.

Data Synthesis

Given the clinical, methodological, and statistical hetero-
geneity of studies included, we performed a narrative
synthesis using the results of descriptive analyses from
data extracted. We used tables and charts to summarize
the results. We performed data synthesis in 6 steps. First,
we described the selection process using a flow chart.
Second, we compared the studies according to the type
of decision made (e.g., treatment, screening), the clinical
context in which studies were conducted (e.g., oncology,
geriatrics), and the analytical approaches used (e.g.,
descriptive analysis, multivariate model). Third, we
described the methodological quality of the studies, rat-
ing criteria according to study design. Fourth, we ana-
lyzed how the authors reported the DRS results (e.g.,
mean score, proportion). Fifth, we compared levels of

decisional regret reported (no regret, mild regret, and
moderate to strong regret). Lastly, we used a conceptual
framework of the decision-making process designed by
Sepucha and Mulley to classify the various potential pre-
dictors of decisional regret (decision antecedents,
decision-making process, and decision outcomes).35,36

We also explored individual studies to contextualize
results at each step.

Role of Funding Body

Other than providing financial support, the Canada
Research Chair in Shared Decision Making and Know-
ledge Translation played no role in this review. The infor-
mation in this article is the responsibility of the authors
alone.

Results

Study Selection and Study Characteristics

Among the initial 3003 citations identified, we removed
1392 duplicates and screened 1611 titles/abstracts (Figure
1). A total of 1448 did not meet our inclusion criteria.
Thus, we screened 163 full texts, and 16 articles were
included in our review.23,24,35,37–48

Studies were published in English between 2011 and
2018 and conducted in 5 countries: the United States
(n = 11),23,24,37–45 Canada (n = 2),35,45 the United
Kingdom (n = 1),46 Italy (n = 1),47, and South Korea
(n = 1)48 (Table 1). Study designs included 7 cross-
sectional,24,35,37,38,44,46,47 3 mixed methods,39,40,43 2
cohorts,23,41 2 randomized clinical trials (1 randomized
cluster trial),48,49 and 2 nonrandomized clinical trials.42,45

Studies included from 16 to 444 individuals in total
(caregivers and care recipients). They included from 15
to 444 caregivers (median = 83) of both sexes, except
for 1 study conducted exclusively with women.23 The
mean age of the caregivers ranged from 30.9 to 62 y
(median age = 54 y). Decisions were made in a variety
of contexts: intensive care,24,37,41,42 oncology,43,46,48 surgery
or urology,44,45,47 genetics,23,38 pediatrics,39 geriatrics,49

cardiology,40 and primary care.35 The most frequently
reported psychometric characteristic of the DRS was the
Cronbach’s alpha coefficient, which ranged from 0.44 to
0.92 (median = 0.75). Only 3 studies assessed the decisio-
nal regret score longitudinally over a 6-mo period,41,42,48

finding no significant change overall. One of these, a ran-
domized controlled trial comparing a letter of condolence
(control) to the letter and storytelling (intervention),
showed some decrease in the DRS score in some patients
in the intervention group.42
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Types of Decisions Made

Informal caregivers were involved in 6 types of decisions
for their loved ones (Figure 2): 1) decisions about a treat-
ment other than cancer (e.g., surgery), reported in 4 of 16
studies39,44,45,47; 2) decisions about end of life, in 4 stud-
ies24,41,42,48; 3) decisions about the implementation of an
assistive device (e.g., cardiac device), in 3 studies37,40,49;
4) screening or diagnostic decisions, in 2 studies23,38; 5)
decisions about cancer treatment, in 2 studies43,46; and 6)
a housing decision, in 1 study.35 All studies were focused
on decision making and more than half on shared deci-
sion making (see Table 1).

Level of Decision Regret and How
It Was Reported

In total, 13 of 16 studies reported the DRS score on a
continuous scale of 0 to 100, with scores ranging from 7
to 32.3 (median = 14.3)23,24,35,37,38,41,43–46,48,49 (Table 1;

Supplementary File 3). In a randomized controlled trial,
intervention groups showed slightly lower DRS scores
than control groups did.42 One study reported the score
on a continuous scale of 1 to 5 (mean 1.5).40 One study
divided DRS scores into 3 categories (0, 1–25, 26–100)47

and reported the percentages for each (0: 8.1%, 1–25:
52.3%, and 26–100: 39.6%). Another study used 3 forms
to treat DRS scores (0, 1–25, .25; 0–1; 0–100),44 report-
ing DRS mean scores of 7 out of 100. Two studies dichot-
omized DRS (0–25 and .25),37,45 reporting DRS mean
scores of 16.5 points37 and 8.9 points.45 These studies
mixed nonregret (DRS = 0) with presence of regret
(DRS . 0). Two studies used both continuous and cate-
gorical approaches to DRS scores.37,45

Methodological Quality of Studies

With regard to the methodological quality of individual
studies, randomized controlled trial designs48,49 did not
meet criteria regarding the completeness of outcome data,
participants’ adherence to the assigned intervention,48 or
blinded outcome assessors49 (Figure 3; Supplementary File
4). Nonrandomized designs23,24,37,42,44–47 did not meet par-
ticipants’ representativeness criteria regarding42,47 com-
pleteness of outcome data criteria45,47 or accountability
for confounders in the design.37,46 Descriptive study
designs35,38,41 did not meet criteria regarding the risk of
nonresponse35 or sample representativeness criteria.38

Lastly, mixed-methods designs39,40,43 did not provide
adequate rationale for using mixed-method designs39,43

or meet the criteria for effectiveness integration.40
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Predictors of Decision Regret, Models,
and Measures Used

Predictors of decisional regret were explored in 9 of the
16 included studies23,24,37,41,44,45,47–49 (Table 1). The
authors of 4 of these studies evaluated predictors of the
DRS score using a linear regression model,23,24,48,49 4
studies used a logistic regression model,37,44,45,47 1 study
used both models,24 and one study did not mention
which model was used.24 Our model35,36 allowed us to
organize predictors of regret into 3 main stages of the
decision process: 1) decision antecedents (e.g., age, gen-
der), 2) decision-making process (e.g., decisional conflict),
and 3) decision outcomes (e.g., complications; Figure 4).

Decision antecedents. At this stage, 4 studies assessed the
association between care recipients’ or caregivers’ charac-
teristics and decision regret in caregivers by estimating an
odds ratio (OR) or b with 95% confidence interval (CI)
and P value.24,44,45,47

Among care recipients, the association between age
and DRS among caregivers was examined in 3 stud-
ies,24,44,47 including 2 studies in a pediatric population.
The first showed a steady increase in parental decision
regret with their children’s age, increasing from 13 to 15

y: for age 13 y, OR 2.6, 95% CI ([1.0, 6.4], P = 0.048),
and for age 15 y, OR 3.1, 95% CI ([1.1, 8.8], P = 0.029).44

The second pediatric study revealed that higher DRS
scores were associated with a younger age at follow-up,
OR 0.81, 95% CI ([0.72–0.91], P = 0.03).47 The third
study, conducted among caregivers of adults, found
no association between age and DRS (b = 20.02,
P = 0.457) but found that being male was significantly
associated with regret (b = 21.49, P = 0.022).24

In one study conducted among parent caregivers, the
following factors showed significant association with
regret: intermediate parental educational level, OR 3.19,
95% CI ([1.52–6.69], P = 0.002 47; care recipient not
being the first born, OR 2.01, 95% CI ([1.07–3.78],
P = 0.03)47; family history of the disease, OR 4.42,
95% CI ([1.96–9.97], P = 0.0001)47; and presence of
clinical symptoms, OR 4.92, 95% CI ([1.53–15.81],
P = 0.007).47

Among caregivers, 3 factors were found to be signifi-
cantly associated with more decision regret: an inter-
mediate educational level, OR 3.19, 95% CI ([1.52–6.69],
P = 0.002)47; an initial desire to avoid surgery, OR 2.07,
95% CI ([1.04–4.12], P = 0.04)47; and a lower surgical
outcome appraisal score, OR 0.86, 95% CI ([0.75–0.99],
P = 0.04).47,50

Figure 3 Assessment of the methodological quality of the studies (N = 16 studies).
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Decision-making process (only in caregivers). Four stud-
ies24,37,41,49 examined factors related to the decision-
making process that were associated with decision regret
among only caregivers. Whereas increased decisional
conflict (OR 1.06 [1.02, 1.09])45 was associated with more
decision regret, caregivers’ perception of effective deci-
sion making (b = 0.49 ([0.05, 0.93], P \ 0.01)37 was sig-
nificantly associated with less decision regret among
caregivers.

Decision outcomes (only in care recipients). Two studies
examined the influence of a bad health outcome or com-
plication (e.g., stenosis, incontinence [OR = 4.4 {1.1,
18.1}, P \ 0.001])23,44 on decision regret experienced by
caregivers.23,44 Both studies found that poor health out-
comes were positively associated with decision regret.

Discussion

This review sought to assess the extent and predictors of
decision regret among informal caregivers who made
health decisions on behalf of a loved one. The methodo-
logical quality of the studies was low to moderate overall
(Figure 3) but better among mixed-methods studies.
Four main conclusions emerged. First, decision regret in

caregivers was low overall but high for some decisions.
Second, measuring decision regret among informal care-
givers appears to be a recent outcome of interest. Third,
results suggest that supporting caregivers who are par-
ents is called for, as studies report higher levels and
many predictors of regret. Finally, predictors for deci-
sion regret emerged mostly from the first stage of the
decision-making process (i.e., decision antecedents).

Two hypotheses could explain the low level of regret
observed overall. First, many decisions took place in a
shared decision-making context, which may have con-
tributed to clarifying values and reducing regret.40,43,49

However, it was not possible to confirm whether or not
SDM reduced decision regret, given that we did not col-
lect data that compared studies taking place in a shared
decision-making context with those that did not and
given that we identified few studies that made this com-
parison. Second, few studies reported negative outcomes
as a result of the decision-making process, so it is possible
the others reported outcomes that were mostly satisfac-
tory and led to lower levels of regret.23,44,45 For example,
one study reported a significantly higher level of regret
following screening decisions when the result was not
satisfactory.23 In addition, some studies reported cate-
gorical values that may lead to confusion between no
regret (DRS = 0) and a low level of regret. It should be
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mentioned that while included studies reported low levels
of regret, consistent with previous reviews examining the
extent of decision regret, DRS scores were difficult to
interpret clinically because there is no significant clinical
cutoff point for DRS scores.4,51 However, because a
DRS score of 30 or higher (out of 100) means people
agree that they have experienced some level of regret, 30
of 100 could be considered as a minimal point for clinical
concern.2,4 Nevertheless, research is needed to establish a
more reliable and meaningful clinical cutoff score.

In our review, we found few studies measuring regret
longitudinally at multiple time points, and none mea-
sured regret over more than 6 mo. One study reported
that even with no significant change between groups, the
intervention was beneficial in some cases but only to patients
who initially presented highest regret. Furthermore, another
study specifically on values clarification showed that regret
significantly decreased over time (.1 y) when values were
clarified.52 Our study did not give us much insight into
repeated measurement of regret over a long period. Further
research is required to better understand the evolution of
regret over time.

Measuring decision regret among informal caregivers
appears to be a new outcome of interest, as studies are
few and recent. Moreover, the topic has been studied
exclusively in high-income countries. This finding may
be explained by the fact that in low-income countries, it
is taken for granted that the burden of caring for the
incapacitated is mainly carried by family members and
caregivers.53,54 In high-income countries, where the pro-
portion of the population that is older is increasing, pol-
icy makers are beginning to notice family caregivers as
playing a crucial role in caring for older adults and often
in making health-related decisions on their behalf. If
these unremunerated caregivers are no longer able to
play this role for some reason, their replacement with
paid workers can pose significant problems for health
care systems. The staffing problems due to the exclusion
of informal caregivers from visiting long-term care facili-
ties during the COVID-19 pandemic made this abun-
dantly clear. Moreover, if family caregivers fail to receive
the care they need, it is likely that they, too, will need
additional health care services.16,35,55–58

In our review, most identified predictors of regret were
evaluated in the context of a medical or surgical decision
made by a parent caregiver for their child.44,45,47 The
highest DRS scores were reported by a study conducted
among parent caregivers.23 Medical or surgical decision
making in pediatric care is particularly psychologically
burdensome for parent caregivers.59,60 Furthermore,
pediatric decision making is complex because of the

involvement of parents, health care professionals, and
children.21,59–61 Providers must give specific attention
and guidance to parent caregivers, especially when
involving them in surgical decision making.

Our results reveal that although predictors of decision
regret may emerge from different stages of the decision-
making process, most predictors we found were in the
first stage. Before decision making occurs, predictors of
decision regret may derive from caregivers and/or care
recipients. For example, in studies conducted among par-
ent caregivers, increased decision regret was associated
with older childhood age.44 Furthermore, our results also
show that caregivers’ increased decision regret is associ-
ated with an initial desire to avoid making a proxy deci-
sion. These caregivers not only regretted the choice they
made but also may have regretted not following their ini-
tial desire to avoid making a decision altogether.47 Before
a decision-making process take place, it is thus important
for providers to evaluate caregivers’ comfort regarding
decision making and to empower them so they are more
confident to face current and future decisions. During
the decision-making process itself, the fact that care-
givers’ perception of effective decision making was asso-
ciated with decreased DRS scores is a clear indication
that shared decision making that continues throughout
the care path is an effective counterweight to decision
regret. At the stage of decision outcomes, complications
or a positive test result were associated with increased
decision regret. But if a person has been empowered to
make effective decisions beforehand, supported through
the process, and finally reassured that the best path possi-
ble has been taken, the destructive and distressing spiral
of decision regret may be averted.62

Limitations

Our study had certain limitations. First, the heterogene-
ity of the studies, in terms of their clinical and methodo-
logical approaches, made it impossible to conduct a
meta-analysis. However, we tried to provide a concise
narrative summary of collected data comparing differ-
ences and similarities between studies. Second, this
review may not reflect all factors influencing regret
among caregivers, as we focused on studies using DRS.
Finally, as we did not include unpublished studies, we
may have omitted some in which caregivers reported
high levels of regret.63,64

Conclusion

Our review found that studies conducted among infor-
mal caregivers reported a relatively low level of regret.
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We also identified factors that may influence decision
regret, including older childhood age of care recipients,
family or medical antecedents, adult care recipients being
male, informal caregivers manifesting an initial desire to
avoid the decision, decisional conflict, perception of
effective decision making and support, and treatment
complications. Further research could elucidate links
between phases of decision making and the presence of
decision regret and determine whether decision support
can reduce or alleviate decision regret if provided at all
phases of decision making: before, during, and afterward.
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