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decisional conflict about antibiotics for
pneumonia and artificial hydration in advanced
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Abstract

Background: fact Boxes are decision support tools that can inform about treatment effects.
Objectives: to test whether Fact Box decision support tools impacted decisional conflict, knowledge and preferences about
the use of antibiotics and artificial hydration in advanced dementia.
Design: randomized controlled trial.
Setting: Swiss-German region of Switzerland.
Subjects: two hundred thirty-two participants (64 physicians, 100 relatives of dementia patients, 68 professional guardians)
randomly allocated to intervention (N = 114) or control (N = 118).
Intervention: two-page Fact Box decision support tools on antibiotics for pneumonia and artificial hydration in advanced
dementia (at 1-month).
Methods: participants were mailed questionnaires at baseline and one month later that asked questions about treatments
based on hypothetical scenarios. The primary outcome was change in decisional conflict (DCS-D; range 0 < 100) about
treatment decisions. Secondary outcomes included knowledge about treatments (range 0 < 7) and preferences to forego
treatments.
Results: participants were: mean age, 55.6 years; female, 62.8%. Relative to control participants, intervention participants
experienced less decisional conflict about using antibiotics (unstandardized beta (b) = −8.35, 95% Confidence Interval (CI),
−12.43, −4.28) and artificial hydration (b = −6.02, 95% CI, −9.84, −2.20) at 1-month compared to baseline. Intervention
participants displayed greater knowledge about the use of antibiotics (b = 2.24, 95% CI, 1.79, 2.68) and artificial hydration
(b = 3.01, 95% CI, 2.53, 3.49), and were significantly more likely to prefer to forego antibiotics (odds ratio, 2.29, 95% CI,
1.08, 4.84) but not artificial hydration.
Conclusions: fact Box decision support tools reduced decisional conflict, increased knowledge and promoted preferences
to forego antibiotics in advanced dementia among various decision-makers.
Trial registration: FORSbase (12091).
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Introduction

Dementia is a clinical syndrome that afflicts more than 50 mil-
lion people worldwide [1]. In advanced dementia, patients
have profound cognitive and functional deficits and frequently
experience complications such as repeated pneumonia epi-
sodes and poor fluid intake [2, 3]. Consequently, patients com-
monly receive antibiotics and artificial hydration, but these
interventions can be burdensome and have questionable bene-
fit in the last months of life [2, 4–8].

The majority of surrogate decision-makers for advanced
dementia patients are family members. These family members
report lack of adequate decision support from health care pro-
viders [9, 10], which may lead to uninformed treatment deci-
sions that do not align with goals of care [2, 4, 11]. Prior
research shows that when families receive provider counseling,
advanced dementia patients are less likely to undergo burden-
some interventions in their last months of life [2]. In the
absence of relatives, treatment decisions are made by profes-
sional guardians, but data on their experience making choices
about end-of-life care is lacking.

Decision support tools improve medical decision-making
by improving knowledge and reducing decisional conflict
[12–15]. The few decision support tools designed specifically
for proxies of patients with advanced dementia promote pre-
ferences for more comfort-focused care [14–18]. A prior
randomized controlled trial (RCT) showed that a 20-min,
paper-print decision support tool about feeding options in
advanced dementia reduced surrogates’ decisional conflict,
improved their knowledge, fostered communication with
providers and resulted in residents receiving increased eat-
ing assistance [15]. While most of these tools have been
found to be effective, they are tailored to only a single group
of decision makers [12–18]. In contrast, Fact Boxes are
short, inexpensive, paper-based decision support tools that
are tailored for a variety of decision-makers. Using simple,
understandable language, they present balanced information
on the benefits and harms of receiving versus not receiving a
treatment [19, 20].

As part of the DEMentia FACT box (DEMFACT) study,
we have developed the first two Fact Boxes in advanced
dementia for decisions related to the use of (1) antibiotics for
pneumonia and (2) artificial hydration [21]. The first Fact Box
on antibiotics is a two-page, pocket-sized brochure that pre-
sents the typical features of pneumonia, the benefits and
harms of using antibiotics and alternative treatment options.
The second Fact Box on artificial hydration is a similar for-
mat and describes the administration, benefits, harms and
alternatives to artificial hydration for suspected dehydra-
tion or reduced oral intake. The final versions are shown
in Appendices 1 and 2 in Supplementary data, available in
Age and Ageing online.

This report presents the findings of a RCT to determine
the impact of our two newly developed Fact Boxes on the
decisional conflict of physicians, relatives of dementia patients
and professional guardians in decisions related to antibiotics
for pneumonia and artificial hydration in advanced dementia.

The trial was conducted in the Swiss-German region of
Switzerland. Physicians, relatives of dementia patients and pro-
fessional guardians were randomized to either receive
(intervention) or not receive (control) the Fact Boxes. All
participants were asked to make treatment decisions about
antibiotics and artificial hydration for advanced dementia
patients based on hypothetical scenarios. The primary out-
come was decisional conflict about treatment decisions.
Secondary outcomes included knowledge about treat-
ments, and preferences to forego antibiotics and artificial
hydration.

Methods

Design

DEMFACT was a RCT conducted in the Swiss-German
region of Switzerland. Participant recruitment began in
April, 2016 and data collection was completed in October,
2016. The ethics commission of the canton of Zurich
approved the study (KEK-ZH-No. 2015-0626). All partici-
pants provided written informed consent.

Recruitment and randomization

To understand the impact of the DEMFACT intervention on
various decision-makers, participants included physicians, rela-
tives of dementia patients and professional guardians who
were potentially responsible for the care of advanced dementia
patients. Physicians were identified from the mailing lists of
the Swiss Association for Palliative Medicine, Care and
Support, and the Swiss Geriatric Medicine Society. Relatives of
dementia patients were identified through the Alzheimer
Association of the canton of Zurich. Professional guardians
were identified from the Swiss Association of Professional
Guardians mailing list. To solicit participation, all physicians
and professional guardians on the aforementioned mailing
lists were sent emails in April and May of 2016, while all
members of the Alzheimer Association were mailed letters in
April of 2016. The emails and letters included instructions
on how to contact our team if the recipient wished to partici-
pate. Participants had to be proficient in German to enroll.
Individuals opting to enroll were randomly assigned by an
independent statistician to either the intervention or control
arm using a computer generated-randomization list with a
1:1 allocation ratio. Randomization was stratified by partici-
pant subgroups (i.e. physicians, relatives and professional
guardians). Once randomized, participants received informa-
tion about their arm assignment by mail and were asked to
return a signed consent form to the research team.

Intervention

The intervention consisted of two Fact Box decision support
tools for advanced dementia: one for decisions about anti-
biotic use and another for artificial hydration use [21]. The
structure of these tools were based on guidelines for devel-
oping Fact Boxes and incorporated guidelines from the
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International Patient Decision Aid Standards [19, 20, 22].
Their content was selected based on literature reviews con-
ducted by two independent reviewers (A.J.L. and S.M.) on
the use of antibiotics and artificial hydration in advanced
dementia [6–8, 23]. Following an iterative process, the drafts
of the tools were then reviewed by the head of a dementia
ward (F.R.), two specialists on risk communication (M.Mc.
and colleague) and eight experts on aging research (N.T.,
S.E., M.Ma.and colleagues).

Data collection and elements

Data collection was procedurally identical across participant
subgroups, unless otherwise stated. Data were collected
using two similar written questionnaires (sent and returned
by mail; ~60 min to complete) completed by participants at
the time of initial recruitment and 1-month follow-up.

Participants in the intervention arm were mailed the
Fact Boxes along with the 1-month follow-up question-
naire. Participants in the control arm did not receive any
additional information along with the 1-month follow-up
questionnaire.

The baseline and follow-up questionnaires first described
two hypothetical scenarios (same scenarios at each time peri-
od). One scenario presented an advanced dementia patient
with pneumonia based on a case by Mitchell et al. (2015) [24].
The second scenario consisted of an advanced dementia
patient with insufficient fluid intake based on a case by
Garbiel and Tschanz (2015) [25]. The scenarios are shown in
Appendices 3 and 4 in Supplementary data, available in Age
and Ageing online. After reading each scenario, participants
were subsequently asked the same series of questions pertain-
ing to the use of antibiotics or artificial hydration. Comfort
with decision-making was assessed using a validated German
version of the Decisional Conflict Scale (DCS-D; 5-point
Likert scale of 16 items; range 0–100, higher scores indicate
greater conflict) [26, 27]. Participants’ knowledge was ascer-
tained using 7-item true-false questions specific to each treat-
ment (scored, 1 = true, 0 = false/do not know; range 0–7,
higher scores indicate greater knowledge). (The questions are
shown in Appendices 5 and 6 in Supplementary data, available
in Age and Ageing online). Preferences to use antibiotics and
artificial hydration were measured using single questions with
response options; ‘use’, ‘forego’ or ‘undecided’.

Other participant data collected only at baseline included:
demographics (age, gender and religion (Protestant, Catholic,
no religion and other)), the educational level of relatives of
dementia patients (≥high school versus other), and whether
participants had previously made a decision about the use of
antibiotics and/or artificial hydration for a person with demen-
tia. Professional guardians reported whether they had previ-
ously served as a legal guardian for a person with dementia.

In the intervention arm only, participants were asked to
rate the helpfulness of the Fact Boxes (‘helpful’, ‘somewhat
helpful’, ‘neither helpful nor unhelpful’, ‘somewhat unhelp-
ful’ and ‘unhelpful’); appropriateness of both the content
and layout (‘very good’, ‘good’, ‘fair’, ‘bad’ and ‘very bad’)

and amount of information (‘too much’, ‘too little’ and
‘exactly right’). The physicians were asked if they would feel
comfortable using Fact Boxes while communicating with
patients/decision-makers (‘agree’, ‘somewhat agree’, ‘neither
agree nor disagree’, ‘somewhat disagree’ and ‘disagree’).

Statistical analysis

The trial’s primary outcome was the reduction in DCS-D
scores for decisions on the use of antibiotics and artificial
hydration. Secondary outcomes included knowledge about
each treatment, and preferences to forego the treatments.
Analyses were performed using R Version 3.3.2 [28]. Means
with standard deviations (SDs) and frequencies described con-
tinuous and categorical variables, respectively. Outcomes were
compared between trial arms at baseline using independent
t-tests for continuous variables and chi-squared tests for cat-
egorical variables.

Similar approaches were used to analyze outcomes for
decisions related to antibiotic and artificial hydration use.
Linear mixed-effects models (lme4 package) were used to
examine the outcomes of DCS-D and knowledge. To capture
changes between the 1-month follow-up and baseline mea-
sures in the intervention relative to the control arm, these
models included a term specifying the interaction between trial
arms (intervention versus control) and assessments (one-
month follow-up versus baseline). Random effects were used
to account for repeated measurements among individuals.
Unstandardized beta (b) and 95% confidence intervals (CIs)
were computed. Logistic regression models compared changes
in treatment preferences (‘forego’ versus ‘use’ or ‘undecided’)
between the 1-month follow-up and baseline in the interven-
tion relative to the control arm. Odds ratios (ORs) and 95%
CIs were computed. Models were generated for all participants
and also stratified by participant subgroups.

A minimum sample size of 198 was calculated to pro-
vide at least 80% power to detect an effect of 0.1 between
trial arms for the primary outcome. The sample size calcu-
lation assumed two repeated measurements and a 5% type
I error rate. A conservative effect size was selected because
the impact of decision aids on decisional conflict is highly
variable [12, 13, 15].

Results

Enrollment and participant characteristics

Of the 3860 individuals approached for participation, 254
(6.6%) contacted the research team indicating their willing-
ness to participate, and all were eligible for recruitment (the
CONSORT flow diagram of participant subgroups is shown
in Appendix 7 in Supplementary data, available in Age and
Ageing online). During the course of the study, fifteen partici-
pants (intervention, N = 10; control, N = 5) stopped
responding to emails and/or phone calls, and seven partici-
pants withdrew (intervention, N = 4; control, N = 3). The
final analytic sample completing both baseline and follow-up
assessments included 232 participants (intervention, N = 114;
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control, N = 118) consisting of the following subgroups: inter-
vention (physicians, N = 30; relatives, N = 51 and professional
guardians, N = 33) and control (physicians, N = 34; relatives,
N = 49 and professional guardians, N = 35).

Baseline characteristics were similar between trial arms
(Table 1). Participants’ mean age was 55.6 years (range
26–87) and 62.8% were female. The proportions of partici-
pants who had previously made a decision about antibiotic
use varied by subgroup: physicians, 87.5%; relatives, 16.2%
and professional guardians, 25.4%. The proportions of par-
ticipants who had made a decision about artificial hydration
use were: physicians, 89.1%; relatives, 15.2% and profes-
sional guardians, 13.4%.

Decisional conflict

Baseline decisional conflict scores were comparable between
trial arms (Table 2). Relative to the control arm, participants in
the intervention arm had significantly lower DCS-D scores
related to decisions about antibiotics and artificial hydration at
the one-month follow-up compared to at baseline. When par-
ticipant subgroups were analyzed separately, DCS-D scores
were significantly lower in the intervention arm, with the
exception being professional guardians making decisions about
artificial hydration (Table 2).

Knowledge

Baseline knowledge scores were comparable between trial
arms (Table 3). Relative to the control arm, participants in the
intervention arm scored significantly higher on the knowledge
questions related to the use of antibiotics and artificial hydra-
tion at the 1-month follow-up compared to at baseline.
Knowledge scores were significantly higher in the intervention
arm for each participant subgroup for both treatment condi-
tions (Table 3).

Preferences to forego interventions

Baseline decisions on antibiotic use were comparable between
trial arms and distributed as follows (Table 3): N = 80/229
(34.9%); forego, N = 101/229 (44.1%) and undecided, N =
48/229 (21.0%). Baseline decisions on artificial hydration use
were also comparable and had the following distribution: use,
N = 46/231 (19.9%); forego, N = 148/231 (64.1%) and
undecided, N = 37/231 (16.0%).

Relative to the control arm, participants who received
the Fact Box in the intervention arm were significantly
more likely to prefer to forego antibiotics at the one-month
follow-up compared to at baseline. The intervention did
not significantly impact preferences to forego artificial
hydration, and treatment preferences did not differ when
analyzed separately in each subgroup.

Acceptability of fact boxes

Among intervention participants, 86.8% (N = 99/114) and
75.4% (N = 86/114) found the Fact Boxes to be ‘helpful’ or
‘rather helpful’, respectively. Most participants rated the con-
tent as ‘very good’ or ‘good’ (antibiotics, N = 79/112 (70.5%);
artificial hydration, N = 76/112 (67.9%)). Similarly, most parti-
cipants positively rated the layout (antibiotics, N = 91/113
(80.5%); artificial hydration, N = 88/113 (77.9%)). While
64.3% (N = 72/112) of participants rated the amount of
information in both Fact Boxes as ‘exactly right’, 34.8% (N =
39/112) and 33.9% (N = 38/112) found the information to
be ‘too little’ in the antibiotic and artificial hydration Fact
Boxes, respectively. All but one physician (N = 29/30,
(96.7%)) were agreeable to using Fact Boxes in practice (agree,
N = 16/30 (53.3%); somewhat agree, N = 13/30 (43.3%)).

Discussion

In this RCT, participants who received Fact Box decision
support tools in the intervention arm showed significantly
less decisional conflict about the use of antibiotics for pneu-
monia and artificial hydration in advanced dementia at the
one-month follow-up compared to at baseline and relative
to participants in the control arm. Fact Box recipients also
showed greater knowledge about the use of these treat-
ments and were more likely to prefer to forego antibiotics.
However, the intervention did not impact preferences to
withhold artificial hydration. Most users rated the Fact
Boxes positively on helpfulness, content, layout and length,

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 1. Baseline characteristics of participants (N = 232)
by Trial Arm

Characteristics Intervention
(N = 114)

Control
(N = 118)

No. (%) No. (%)

Participants
Physicians 30 (26.3) 34 (28.8)
Relatives 51 (44.7) 49 (41.5)
Professional guardians 33 (28.9) 35 (29.7)

Age, year, mean ± standard deviationa 56.1 ± 14.1 55.0 ± 13.5
Range 26–87 27–87

Femalea 68 (59.6) 77 (65.3)
Religiona

Protestant 52 (45.6) 42 (35.6)
Catholic 20 (17.5) 38 (32.2)
No religion 27 (23.7) 21 (17.8)
Other 14 (12.3) 15 (12.7)

Education of relativea

≥High school 50 (98.0) 45 (91.8)
Professional guardian’s experience with

dementiab
29 (87.9) 33 (94.3)

Prior decisions ona,c

Antibiotics 41 (36.0) 48 (40.7)
Artificial hydration 39 (34.2) 42 (35.6)

aTotal number of missing values by characteristics: age (N = 1), female (N =
1), religion (N = 3), education of relative (N = 1) and prior decisions on anti-
biotics (N = 2) and artificial hydration (N = 2).
bProfessional guardians reported whether they had previously served as a legal
guardian for a person with dementia.
cParticipants reported whether they had previously made a decision about the
use of antibiotics and/or artificial hydration for a person with dementia.
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and 97% of physicians stated that they would use them as a
communication tool.

This RCT builds upon limited prior research examining
the effects of decision support tools in advanced dementia
[12–18]. The findings corroborate the beneficial impact of
these instruments on reducing decisional conflict [12, 13, 15].
Although decisional conflict was highest in non-physicians,
the intervention still significantly reduced physicians’ decisio-
nal conflict. Furthermore, the reduction on decisional conflict
we observed with our brief tool was similar to that of a more
intense 20-minute decision support tool [15]. Compared to
video-based supports [14, 16–18], Fact Boxes are brief, handy,
inexpensive and easier to incorporate into real-life care settings.

Fact Boxes are unique in that they can be used by a var-
iety of decision-makers, such as physicians, relatives of
dementia patients and professional guardians. This is evident
by our findings that decisional conflict and knowledge
improved in all of these different groups, compared to other
tools designed for only one category of decision-makers
[12–15]. All but one physician (N = 29/30) were agreeable
to using Fact Boxes in practice, which is consistent with a
prior study demonstrating the appeal of brief decision sup-
port tools to physicians [29]. Our findings that Fact Boxes
aided professional guardians is particularly notable because it
was relatively unknown what type of decision support they
would benefit from when making end-of-life choices for
patients [30]. The finding that one Fact Box impacted prefer-
ences to forego antibiotics is also noteworthy, as it suggests

comfort-focused care can be promoted by a less time inten-
sive decision support tool than previously identified [14–18].

Several limitations merit discussion. First, our recruitment
process resulted in lower participation rates than studies that
recruited from medical institutions [12, 15]. Therefore, our find-
ings cannot be generalized to eligible non-participants. Second,
generalizability is also limited to the Swiss-German region of
Switzerland and to hypothetical decisions. The effect of the
intervention may vary in other regions and in real-world situa-
tions. Third, insufficient evidence regarding artificial hydration
use in advanced dementia could explain why the Fact Box
on this topic did not significantly impact decisions. Further
research is certainly needed to determine the effects of artificial
hydration in this population. In addition, it would be interesting
to further investigate which particular part of the information
provided in the Fact Boxes most influenced decisions and why.
Lastly, the statistical power may have been insufficient to detect
significant differences in subgroups (e.g. decisional conflict
about artificial hydration use in professional guardians) and sec-
ondary outcomes (e.g. preferences to forego artificial hydration).

In this RCT, Fact Box decision support tools reduced
participants’ decisional conflict in hypothetical scenarios
about the use of antibiotics for pneumonia and artificial
hydration in advanced dementia. Both Fact Boxes increased
participants’ knowledge about each treatment and the Fact
Box on antibiotics led to an increase in preferences to with-
hold this intervention. Through improving the quality of
decision-making for a variety of decision-makers, potentially

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 2. The effects of Fact Box decision support tools on participants’ decisional conflicta about the use of antibiotics for
pneumonia and artificial hydration in advanced dementia (N = 232)

Participants Baseline Decisional Conflictb Mean ±
Standard Deviation

1-Month Decisional Conflict Mean ±
Standard Deviation

Intervention Effectc Unstandardized
beta (95% Confidence Interval)

Intervention Control P value Intervention,
Review Fact Boxes

Control

All, No.d 114 118 114 118
Decisional conflict about
Antibiotic use 38.5 ± 18.0 39.0 ± 21.1 0.84 28.7 ± 16.5 37.2 ± 20.3 −8.35 (−12.43, −4.28)***
Artificial hydration use 36.4 ± 17.9 36.9 ± 20.4 0.86 30.1 ± 17.8 36.0 ± 19.0 −6.02 (−9.84, −2.20)**

Physicians, No.d 30 34 30 34
Decisional conflict about
Antibiotic use 32.8 ± 12.4 29.3 ± 14.1 0.30 26.0 ± 13.7 28.3 ± 12.5 −5.90 (−11.48, −0.32)*
Artificial hydration use 30.4 ± 17.0 26.5 ± 15.1 0.35 25.4 ± 13.2 27.0 ± 13.2 −6.41 (−12.11, −0.65)*

Relatives, No.d 51 49 51 49
Decisional conflict about
Antibiotic use 33.5 ± 16.5 39.8 ± 24.5 0.15 23.5 ± 15.9 35.9 ± 21.4 −8.02 (−14.81, −1.16)*
Artificial hydration use 33.5 ± 15.3 37.1 ± 20.9 0.36 23.5 ± 14.7 33.5 ± 17.6 −8.73 (−14.42, −3.02)**

Professional Guardians, No.d 33 35 33 35
Decisional conflict about
Antibiotic use 51.2 ± 18.8 47.8 ± 17.9 0.46 39.4 ± 15.2 48.1 ± 20.4 −10.96 (−19.34, −2.65)*
Artificial hydration use 45.9 ± 18.8 47.3 ± 19.4 0.78 44.6 ± 17.8 46.4 ± 21.1 −1.31 (−9.60, 7.02)

aThe validated German version of the Decisional Conflict Scale (DCS-D), range 0–100, higher scores indicate greater conflict.
bBaseline differences were analyzed using independent t-tests or chi-squared tests for continuous or categorical variables, respectively.
cThe Fact Box effects were analyzed using linear mixed-effects models, which accounted for repeated measurements among individuals. *P value < 0.05; **P value
< 0.01 and ***P value < 0.001.
dMissing values are shown in Appendix 8 in Supplementary data, available in Age and Ageing online.
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promoting less aggressive care and providing physicians with
a useful communication tool, Fact Boxes may be a promising
decision support tool for real-world settings. The next step is
therefore to determine their effects in health care facilities.

Key points

• Fact Box decision support tools about the use of antibio-
tics for pneumonia and artificial hydration in advanced
dementia were developed.

• Fact Boxes improve decision-making outcomes of physicians,
relatives of dementia patients and professional guardians.

• Fact Boxes can aid a variety of decision-makers and are a
promising, brief and inexpensive tool for real-life settings.

Supplementary data

Supplementary data mentioned in the text are available to
subscribers in Age and Ageing online.
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Table 3. The effects of Fact Box decision support tools on participants’ knowledge about the use of antibiotics for pneumo-
nia and artificial hydration in advanced dementia and on preferences to Forego these interventions (N = 232)

Participants Baselinea No. (%) or Mean ± Standard
Deviation

1-Month No. (%) or Mean ±
Standard Deviation

Intervention Effectsb Unstandardized
beta (95% Confidence Interval)

Intervention Control P value Intervention,
Review Fact Boxes

Control

All, No.c 114 118 114 118
Knowledge aboutd

Antibiotic use 3.0 ± 1.8 2.9 ± 1.7 0.65 5.3 ± 1.7 3.0 ± 1.8 2.24 (1.79, 2.68)***
Artificial hydration use 2.7 ± 2.0 2.7 ± 1.8 0.95 5.8 ± 1.2 2.8 ± 1.8 3.01 (2.53, 3.49)***

Preferences to foregoe

Antibiotic use 49 (43.4) 52 (44.8) 0.93 78 (69.0) 60 (50.8) 2.29 (1.08, 4.84)*f

Artificial hydration use 73 (64.0) 75 (64.1) >0.99 82 (72.6) 84 (71.2) 1.07 (0.49, 2.36)f

Physicians, No.c 30 34 30 34
Knowledge aboutd

Antibiotic use 4.2 ± 1.5 4.6 ± 1.4 0.33 6.4 ± 0.9 4.9 ± 1.5 1.90 (1.21, 2.59)***
Artificial hydration use 4.8 ± 1.1 4.4 ± 1.0 0.13 6.0 ± 0.8 4.7 ± 1.2 0.94 (0.33, 1.54)**

Preferences to foregoe

Antibiotic use 14 (46.7) 18 (52.9) 0.80 22 (73.3) 21 (61.8) 2.19 (0.51, 9.33)f

Artificial hydration use 26 (86.7) 25 (73.5) 0.32 27 (90.0) 27 (79.4) 1.00 (0.14, 7.01)f

Relatives, No.c 51 49 51 49
Knowledge aboutd

Antibiotic use 2.7 ± 1.9 2.3 ± 1.3 0.18 5.1 ± 1.5 2.3 ± 1.1 2.41 (1.73, 3.09)***
Artificial hydration use 2.0 ± 1.8 2.0 ± 1.6 >0.99 5.9 ± 1.1 1.9 ± 1.4 4.00 (3.30, 4.70)***

Preferences to foregoe

Antibiotic use 31 (60.8) 25 (52.1) 0.50 42 (84.0) 29 (59.2) 2.54 (0.74, 8.76)f

Artificial hydration use 34 (66.7) 30 (61.2) 0.72 39 (78.0) 34 (69.4) 1.23 (0.36, 4.18)f

Professional Guardians, No.c 33 35 33 35
Knowledge aboutd

Antibiotic use 2.4 ± 1.3 2.2 ± 1.5 0.67 4.6 ± 1.9 2.1 ± 1.5 2.34 (1.38, 3.30)***
Artificial hydration use 2.1 ± 1.6 2.1 ± 1.7 0.95 5.6 ± 1.5 2.2 ± 1.5 3.37 (2.43, 4.32)***

Preferences to foregoe

Antibiotic use 4 (12.5) 9 (26.5) 0.26 14 (42.4) 10 (28.6) 4.64 (0.90, 23.95)f

Artificial hydration use 13 (39.4) 20 (58.8) 0.18 16 (48.5) 23 (65.7) 1.08 (0.27, 4.29)f

aBaseline differences were analyzed using independent t-tests or chi-squared tests for continuous or categorical variables, respectively.
bThe Fact Box effects were analyzed using linear mixed-effects or logistic regression models for continuous or categorical variables, respectively. The mixed-effects
models accounted for repeated measurements among individuals. *P value < 0.05; **P value < 0.01 and ***P value < 0.001.
cMissing values are shown in Appendix 9 in Supplementary data, available in Age and Ageing online.
dKnowledge was ascertained using 7-item true-false questions specific to the use of each treatment (scored, 1 = true, 0 = false/don’t know; range 0–7, higher
scores indicate greater knowledge). The questions and proportions of correct responses per item are shown in Appendices 5 and 6 in Supplementary data, available
in Age and Ageing online.
ePreferences to use antibiotics and artificial hydration were measured using single questions with response options: ‘use’, ‘forego’ or ‘undecided’.
fUnstandardized beta for categorical variables were transformed into odds ratios.
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Frequency, intensity and localization of pain as
risk factors for frailty in older adults
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Abstract

Background: the association between pain characteristics and frailty risk is uncertain.
Objective: to investigate the separate impact of the frequency, intensity and location of pain on frailty risk and its possible
mechanisms.
Methods: prospective cohort of 1505 individuals ≥63 years followed between 2012 and 2015 in Spain. In 2012, pain was
classified into: lowest pain (Score 0), middle pain (Score 1–4) and highest pain (Score 5–6). Incident frailty was assessed in
2015 as having ≥3 Fried criteria or a Frailty Index (FI) ≥0.30.
Results: in multivariate analyses, the risk of frailty (measured with the Fried criteria or the FI) increased progressively with
the frequency of pain, its intensity and the number of pain locations. Compared with those having the lowest pain score, the
odds ratio (95% confidence interval) of Fried-based frailty was 1.24 (0.56–2.75) in the middle score and 2.39 (1.34–4.27;
P-trend <0.01) in the highest score. Corresponding values for frailty as FI ≥0.30 were 1.39 (0.80–2.42) and 2.77 (1.81–4.24;
P-trend <0.01). Odds ratios did not change after adjustment for alcohol intake, Mediterranean diet adherence or sedentary
time, but were reduced with adjustment for pain-associated chronic diseases (cardiovascular disease, diabetes, chronic lung
disease, osteomuscular disease and depression). A higher pain score was linked to higher risk of exhaustion and low physical
activity (two out of five Fried criteria) and to a worse score in all FI domains.
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