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ORIGINAL INVESTIGATION

A cross-sectional study to investigate dominant leg balance
performance in healthy elderly individuals

B. Zeynalzadeh Ghoochani', S.A. Derakhshanrad'?, S.A. Hosseini®

' Department of Occupational Therapy, Shiraz University of Medical Sciences, Shiraz, Iran; ? Rehabilitation Sciences Research Center, Shiraz university of
Medical Sciences, Shiraz, Iran; ® Department of Occupational Therapy, University of Social Welfare and Rehabilitation Sciences, Tehran, Iran

Background. Examining underlying balance mechanism of the elderly can help identify their Achilles’ heel of
balance system. The research aim was to investigate the dominant leg balance characteristics of a sample of
older adults while being challenged by sensory inputs and performing dual task.

Methods. This study was performed on 20 healthy elderly subjects during four conditions of one-leg standing
with different levels of difficulty including: “open eyes”, “dual task with open eyes”, “closed eyes” and “dual
task with closed eyes”. Forceplate was used to evaluate postural control during standing on dominant leg
measuring “Area” and “Velocity” as the dependent variables. Auditory Stroop task was used to simulate per-
forming a secondary activity (dual task). Using Bonferoni post hoc test, Repeated Measurement Analysis of
Variance was executed to find the differences between the conditions.

Results. Comparisons showed significant differences of “Area” [F (3, 13) = 10.143, p = 0.001] and “Velocity”
[F (9, 13) =9.692, p = 0.001]. Bonferoni test revealed that all four conditions had significant differences except
two pairs including (a) “open eyes” with “dual task with open eyes”, and (b) “closed eyes” with “dual task with
closed eyes” (p > 0.05).

Conclusions. Results indicated that participants adopted a strategy to increase “Area” and “Velocity” during
the challenge of standing on dominant leg with closed eyes. This is their tactic to maintain balance during the
elimination of visual input. Exploring balance strategy would have important implications for developing long
term fall prevention programs.

Key words: Balance, Dual task, Forceplate, Geriatrics, Visual input

and crucial part of doing ordinary tasks of everyday
life 3, it is essential to have a trustworthy assessment
instrument. Objective assessment of postural stability

BACKGROUND

Evaluating balance performance has become a favorite

topic that can help identify Achilles’ heel of the elderly
balance mechanism so as to address their health care
delivery systems. Balance performance is an essential
issue in human motor control influencing most fields of
daily living including work, leisure, and self-care. There
are different laboratory systems that assist examiners
to evaluate such performance. Forceplate seems to
be one of the most suitable instruments that assess
balance ' 2. As balance is known to be the inevitable

can be done by Forceplate 4. Forceplate allows balance
analysis and enables postural control stability monitor-
ing through measurements of sway, and it is proved to
have academic and clinical advantages.

In order to investigate postural stability, Forceplate
technology provides researchers with informative cen-
ter of pressure (COP) variables such as “Area” and
“Velocity” used in this study. Until now, one single or
more than one Forceplate ® has been used in different
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studies for healthy 8, athletes 7, patients populations &°
or balance-impaired elderly adults '° during standing ',
walking © or jumping performance 2 2. To quantify the
balance performance, people were studied during
double leg ', feet together 4, one-leg standing ¥,
tandem * &, or standing on Forceplate with unstable
surface 8. Furthermore, studies with sensory manipu-
lations '° such as open and closed eyes ' '* were also
conducted.

Balance is supported by inputs from somatosensory,
visual and vestibular systems along with neuromus-
cular, skeletal and cognitive sources. Dominant and
non-dominant leg performance are prerequisite factors
for studying balance performance. Some researchers
studied balance during one-leg stance with Force-
plate 6 or without it 292", some have recruited domi-
nant leg '® or preferred foot 5. However, according to
existing evidence little attention has been paid to inves-
tigate each lower limb contributions to balance capac-
ity 22, So, the present research is mainly focused on
the dominant limb contributions so as to explore more
about its substrate balance strategy during a number of
challenging conditions.

Dual task performance is also thought to help research-
ers to explore more about the interaction of cognition
and balance. There are variations in response to dual
task which are linked to postural 23" or the dual task
nature 282° and their level of difficulty. For instance, Vuill-
erme (2004) '8 reported dual task cost (i.e. the interfer-
ence of one task in doing another one) even in young
gymnastic experts during one leg standing. However,
having cost is not always the case when performing
dual tasks %92, Elderly adults’ balance was also a major
target in many balance studies 23, While some believe
in age-related decline of elderly balance performance
during dual task %7, others do not think so %%,

Visual input is another important and essential factor in
the area of balance research. Therefore, visual input in
elderly adults is considered as one important issue that
is useful to be investigated more. Consequently, this
research was conducted to examine the effect of visual
input and dual task on healthy elderly balance per-
formance and generate fresh insight into standing on
dominant lower extremity. Characterization of dominant
leg is important for our understanding of maintaining
upright one leg standing. It is suggested that using this
procedure would be useful as a challenge in selection
of high risk individuals in the process of designing pre-
vention protocols 2. This study aimed to contribute to
this growing area of research by exploring the balance
strategy of the elderly individuals. Therefore, this study
made a major contribution to research on dominant leg
performance by demonstrating change trend of cen-
ter of pressure (COP), and it contributed to a deeper

understanding of older adults’ responses during simu-
lated difficult circumstances.

METHODS

PARTICIPANTS

Twenty healthy non-institutionalized elderly subjects
(male = 14, female = 6, age = 61.15 £ 1.95 years,
height = 166.9 = 7.07 centimeters, weight = 73.9 = 8.89
kilograms, with body mass index (BMI) average factor
of 26.6 (SD = 2.8) participated in this cross-sectional
study. The participants’ Mini-Mental State Examination
(MMSE) mean score was 28.25 (SD = 1.97). All the par-
ticipants’ dominant leg were the right ones.

The inclusion criteria includes being independent with
an active life style. Not using sedative drugs, having no
visual, auditory, verbal and sensory problems such as
those secondary to diabetes were checked based on
their medical history prior to the study. Participants who
had any current lower extremity, trunk fractures, dislo-
cations and surgery during the last six months were ex-
cluded. They must be free of any lower extremity injury
that would limit the ability to maintain balance on one
foot. Any problems during the data gathering process
and recording such as fatigue, pain, dissatisfaction, fear
of fall and instrumental deficit, which could cause the
trial performance to be failed, were monitored.

PROCEDURES AND INSTRUMENTATION

This study consisted balance assessments of 4 trials
performed on a 90” x 90” series Forceplate (Kistler
-Switzerland), with sampling rate of 400 Hz and sen-
sitivity of 10. The tasks included maintaining balance
under varying stance conditions: single standing on
dominant leg with open eyes on Forceplate (SO), single
dominant leg standing with open eyes performing dual
task (SOD), single dominant leg standing with closed
eyes on Forceplate (SC), and single dominant leg with
open eyes performing dual task (SCD).

Each trial was 20-seconds long and required the partic-
ipant to maintain balance with standing on their dom-
inant legs motionlessly. Each condition was separated
by a five-minute rest interval preventing fatigue 2. During
one leg standing, the raised leg should not have any
contact with Forceplate. The participants also were not
allowed to jump in place and if they behaved out of
standing protocol, the trial was considered failed. One
major concern and percussion was to provide them
with suitable control protection against unpredictable
fall during one leg standing.

After describing the test procedure to the participants,
they filled in the consent form, as Wiliams (2017) con-
sidered familiarization an inevitable and important part
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of test procedures #. The trial conditions were performed
with random order following completion of familiariza-
tion. Forceplate was unloaded and calibrated before
each trial to guarantee accurate data gathering. In this
study, dual task was the auditory Stroop task. During
this task ‘high’ and ‘low’ words were played back with
low and high tone pitch. The participants were required
to answer by mentioning the tone regardless of words
meaning itself. Wireless earphone and microphone
(LEM-NP10, Taiwan) were used to execute auditory
Stroop task. R2015a Matlab program and Microsoft
Office Excel 2013 were also used.

Research setting was at University of Social Welfare and
Rehabilitation Sciences (USWRS) laboratory setup. In
the context of this sort of setup, closed eyes condition
is believed to simulate real life situations in which people
encounters difficulty accessing their visual input. More-
over, the Stroop task is somehow thought to detect
reactions during performing dual task. This research
project was approved by USWRS'’s ethical committee.

MEASUREMENTS

Objective outputs of postural sway in this study were
the dependent variables of COP; “Area” (CM?) and
“Velocity” (CM/S), with higher values indicating worse
balance. “Area”, the biomechanical stability parameter
of overall COP displacement in all directions, was con-
sidered dependent variable by the means of which bal-
ance assessment was done in this study in four men-
tioned conditions. “Velocity” is also another parameter
of COP in which displacement is considered along with
time and is an index of postural control.

DATA ANALYSIS

Kolmogorov-Smirnov test was used to examine the nor-
mality and it showed the normal distribution of the data.
Repeated measure analysis of variance were used for
statistical analysis by the means of IBM SPSS statistics
20. The reference P-value was considered 0.05 to prove
the significant differences. The Bonfferoni post-hoc
analyses was used to define exact different conditions.

RESULTS

During the test procedure there were some participants
who were unable to accomplish their balance perfor-
mance trials. One failed to maintain balance during dual
task condition with open eyes, two fell when their eyes
were closed during performing single task, and one
attempt was in vain at dual task condition with closed
eyes. Kolmogorov-Smirnov test reported the “Area” and
“Velocity” variables to be normally distributed in all con-
ditions (p > 0.05). Mean Area (Fig. 1) and its standard

50.0 {
40.0 -
o 30.0 A
g
N 9D =
g 20.0
10.0 A i : : r
SO SOD SC SCD
Trials

Figure 1. Mean “Area” during each specific condition.

deviation are presented as below: SO [11.84 (11.01)],
SOD [10.52 (10.21)], SC [44.75 (28.702)] and SCD
[39.98 (39.53)]. Repeated measurement analysis of
variance results showed that there were significant dif-
ferences between conditions mean Area [F 5 5= 10.143
p = 0.001]. Further analysis of paired comparisons have
also detected the exact two conditions between which
statistically significant differences existed (Tab. ).

Postural variable amounts are shown in Figure 1. This
line graph reveals “Area” change pattern during four
conditions of adding and removing visual input and
dual task. Looking at the graph, it can be said that a
hidden pattern of reactions and changes is evident in
that Z-like fashion. There is a marginal decline of “Area”
displacement from the SO condition to SOD condition.
The least mean is related to the SOD trial. A sharp rise
is displayed from SOD condition to the SC condition.
This upward trend is statistically significant manifesting
that COP displacement amount and its velocity would
surge when visual input is omitted. The amount of “Ar-
ea” in closed eyes conditions were much more than

Table |. Area paired comparisons to indicate in detail differ-
ences between each two conditions.

Trials Mean 95% Cl P-value
difference

S0 and SOD 1.319 -7.67,10.30 0.1
S0 and SC* 32.91 9.50, 56.32 0.004
S0 and SCD * 32.91 0.81,55.46 0.04
SOD and SC * 34.23 11.40, 57.06 0.02
SOD and SCD* 29.46 4.58,54.33 0.01
SC and SCD 477 - 29.67, 39.21 0.1

*The reference P-value was 0.05.
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SO SOD SC  SCD

Trials

Figure 2. Mean “Velocity” during each specific condition.

open eyes conditions and its amount hits the highest
point in single task with closed eyes condition. There
is again a slight decrease from SC trial to SCD trial.
However, mean “Area” in closed eyes conditions were
significantly higher than means in open eyes conditions,
regardless of dual task performance.

Mean Area (Fig. 2) and its standard deviation are pre-
sented as below: SO [7.3 (4.5)], SOD [7.1 (2.7)], SC
[16.8 (8.1)] and SCD [15.4 (8.8)].

Repeated measurement analysis of variance results
showed that there were significant differences between
conditions mean “Velocity” [F g 15 = 9.692, p = 0.001].
Further analysis of paired comparisons have also de-
tected the exact two conditions between which statisti-
cally significant differences existed (Tab. II).

DISCUSSION

According to our findings, the four mentioned test con-
ditions used in this study made the participants control

Table Il. Velocity paired comparisons to indicate in detail dif-
ferences between each two conditions.

Trials Mean 95% Cl P-value
difference

S0 and SOD 0.002 -0.02,0.03 1.0
S0 and SC* -0.094 -0.16, -0.02 0.003
S0 and SCD * -0.081 -0.14,-0.02 0.007
SOD and SC * -0.09 -0.15, -0.03 0.002
SOD and SCD* 0.08 0.21,0.14 0.006
SC and SCD -0.01 -0.09,0.06 1.0

*The reference P-value was 0.05.

their center of gravity within their base of support. Some
participants were unable to maintain their balance
during some conditions with different levels of difficulty
owing to the challenging nature of one leg standing.
Those who accomplished their trials showed increased
sway during closed eye condition. Undoubtedly, it can
be inferred that visual input deprivation effect is more
dominant than dual task effect on the “Area” and “Ve-
locity” parameter in this study. With closed eyes condi-
tion standing on dominant limb, there would be a threat
for centre of gravity to go beyond the base of support
and it would be harder to restore COP, thus leading to
an increase in “Area” and “Velocity” subsequently. It
also conveys the importance of this input corporation
and contribution to postural control and the countless
dependency on that.

One of the concerns was that the higher “Area” and
“Velocity” variables were, the more unsteady the partici-
pants were during the test (indicating greater instabil-
ity during closed eyes conditions). These findings are
consistent with the literature proving the inevitable ef-
fect of visual input on postural stability 7324, Previous
studies have shown increased “Area” % “°and “Veloc-
ity” 4° of COP displacements in blindfolded tasks which
is in complied with the results of this study. According
to Zeynalzadeh et al.’s study, whenever dual task and
decreased visual input occur at the same time, the
adopted strategy of increasing “Velocity” would emerge
identifying the Achilles’ heel of the elderly during double
leg standing .

In the case of standing on non-dominant leg in the
elderly, weight bearing on only one leg is a difficult mis-
sion that requires a well-organized postural stability to
endure the crucial declined somatosensory input of the
other leg. During standing on non-dominant lower ex-
tremity, individuals are more prone to increase sway in
closed eyes conditions. Therefore, Achilles’ heel of bal-
ance system during standing on non-dominant leg was
the absence of visual input “°. This also accords with
our earlier observations in this study, which showed that
dominant leg standing balance was challenged when
participants closed their eyes. During the course of this
study the hardest situation of standing on dominant leg
was eyes-closed conditions; as a result, these identified
trials are recommended to be firmly tested to prevent
an unsafe Achilles’ heel of equilibrium. It is accordingly
recommended and would be better for these situations
to be encompassed in screening, assessment, evalua-
tion and future early fall preventive programs.

It is worth mentioning that the elderly participants in
Zeynalzadeh et al.’s study were at the early stage of
their senescence, meanwhile Era has reported that
postural stability and control may encounter deficits
especially when the elderly subjects are 75 to 80 years
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old and their weak postural control may lead to sub-
sequent balance issues . There are several possible
explanations for this issue. A possible explanation for
these may be implied in Maylor assumption. Maylor
believes that balance performance and stability would
be influenced and decreased in the process of aging as
well %, Another possible explanation in the same fash-
ion, is Bohannon's reports who has reviewed studies
which had reported that aging would lead to reduction
of one leg standing duration 2°. In addition, Lajoie re-
ports that in comparison to fallers, healthy individuals
have a slower sway ¢, Teasdale mentioned that in the
case of reducing sensory inputs, maintaining balance
would be harder in elderly subjects 7.

Ruffieux declared that postural balance needs cogni-
tive processing to some extent ¥, As Ruffieux revealed
and highlighted, this issue and these effects are yet to
be investigated. So we aimed to find evidence in older
adults during dual task performance. In the present
study, under dual task conditions, participants showed
tighter postural control to survive the challenge of one
leg standing while confronting secondary imposed at-
tention demanding task which was characterized by
reduced sway (although not statistically significant).
The outcomes of this study are consistent with the re-
sults of past studies in which sway can be reduced by
performimg cognitive tasks, concluding that postural
sway may be associated with cognitive operation .
Soangra also believed that there is an interaction be-
tween postural task and the cognitive one in which
exploring the interaction can help to prevent falling in
healthy individuals with fall history. The result of Soan-
gra’s study specifies that dual task does not necessar-
ily pose the risk of fall in healthy individuals and their
new adaptive strategy can be called “Cautious Mode”,
which is not essentially destabilizing ¢. Our findings is
consistent with that of Bonnet (2016) who described
that during standing even in motionless conditions there
is a constant sway, which would be different under dual
task conditions (like a cognitive performance). Bonnet
explained that in the particular setting of active visual
tasks, young adults showed less sway *'. As Maylor de-
scribed, balance may be influenced by cognitive tasks
in different ages and task types *. According to the
Andersson’s study, changes of postural response were
probable to be an adaptation strategy for lessening
attentional demand and declining the risk of fall within
restricted accessible attentional resources . There are
similarities between the attitudes expressed by COP
variables in this study and those described by Swan,
who mentioned dual tasks (spatial or non-spatial mem-
ory tasks) can progress older adults balance during the
hardest postural circumstances 2. Moreover, Pellec-
chia declared that attentional burden of cognitive task

can influence balance 2°. Meanwhile, Brauer reported
that postural retrieval was attention demanding, but
the capability of healthy elderly subjects to pull through
was not impacted by synchronized task burden °. On
the contrary, Dai has found that imposed stimulus like
cognitive task may decline postural performance .
One of the issues that emerges from these findings
is the role of dominant leg. These findings may help
us to understand the importance of visual input con-
tribution to balance during one leg standing. While
preliminary, this finding, suggests that routine assess-
ment of healthy elderly balance on one leg should not
be ignored. This study suggests that a protocol rich in
sensory manipulation may help to detect weaknesses
and prevent fall. These findings raise intriguing ques-
tions regarding the nature and extent of performing dual
task. This combination of findings provides some sup-
port for the conceptual premise that visual input has
one of the most vital capacities contributing to balance.
Eliminating visual input would help to evaluate vestibu-
lar and somatosensory inputs contributions, since it
brings in more vestibular and somatosensory inputs.
The proper screening and early evaluation is a promis-
ing area in enabling, empowering and preventive care
of people with apparently healthy aging. It also create
a field to successfully test and identify older adults who
are at risk of falling. The findings make an important
contribution to the field of enhancing early intervention
and global screening of general elderly balance. Active
and community-living older adults were studied in this
study, so those living in nursing homes or having inac-
tive life style were missed. Accordingly, the latter popu-
lation is also needed to be considered along with older
healthy individuals in order for generalization of findings.
According to this limitation, these findings cannot nec-
essarily be extrapolated to different patients. Therefore,
future research can focus more on balance-impaired
elderly population.

CONCLUSIONS

Simulating real life conditions of dark environment,
eliminating visual input, performing a secondary task
and manipulating contribution of sensory system can
possibly be provided if the protocol format of this study
with four previously described conditions is applied.
Therefore, the mentioned test conditions in this study
can be suggested as the preferred test protocol and
balance task assignment for healthy elderly popula-
tion, helping identify the indivituals with potential risk
of falling. It is imperative to measure objective postural
assessments and it should be incorporated into com-
prehensive evaluation to assess different domains of
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balance function. The most paramount message of the
present study is that visual input has a critical role in
disturbing balance of even healthy elderly population
during standing on dominant leg. Therefore, it is criti-
cal to modulate automatic and postural responses in
order to gain some degree of adaptation. Vision as a
corner stone must be monitored, so that its absence
does not turn into Achilles’ heel of balance performance
and its usage in balance assessment is seriously sug-
gested, using “Area” and “Velocity” parameters of COP
by Forceplate technology. This may be of value in de-
velopment of public balance empowering and health
enhancement agendas.
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Effects of endurance, resistance and neuro-muscular electrical
stimulation trainings to the anthropometric
and functional mobility domains in elderly
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Background and aims. There’s the need to increase physical activity engagement to promote healthy ageing.
Different training protocols elicit different morpho-functional effects: the comprehension of the related assess-
ment tests is a key to improve the specific proposals and to monitor adequately the adaptations. We aimed to
identify the functional adaptation processes basing on different training protocols.

Methods. 40 healthy elderly (28 males and 12 females, 70.7 + 4.39 y) were randomly divided into 4 groups:
endurance, resistance, Neuro-Muscular Electrical Stimulation and control, trained for 12 weeks and ex-post
evaluated on anthropometric and functional domains.

Results. We found: significant effect for gender, time and time x protocols for Five Times Sit-to-Stand Test
and Timed Up-and-Go test. Post-hoc analyses revealed effect for resistance and Neuro-Muscular Electrical
Stimulation on Five Times Sit-to-Stand Test, and for endurance and Neuro-Muscular Electrical Stimulation on
Timed Up-and-Go test. Correlations and factorial analysis linked Five Times Sit-to-Stand Test and Timed Up-
and-Go test on the functional domain.

Conclusions. Medium-term physical interventions significantly modified functional characteristics of elderly.
We found no ex-post effect on anthropometric parameters. The two functional tests are based on different un-
derlying domains, our data therefore suggest to use both of them to specifically evaluate the training-induced
functional adaptations in elderly. Our results promote the usefulness of evidence-based training.

Key words: Healthy ageing, Training, NMES, TUG, FTSST, Anthropometry

INTRODUCTION

Human ageing entails specific physiological modifica-
tions. Considering the current tendency towards an
increase in the percentage of elderly population, the
worthy focus is to understand deeply the course of
healthy ageing: elderly need to avoid, inhibit or delay
ageing-related chronic diseases, the loss of pro-activity
and the loss of physical independence.

The engagement in physical activity is a cornerstone to-
wards these aims, but the levels of participation are still
low: one fourth of European population doesn’t meet
the minimum recommendations , and the prevalence
of physically inactive people drastically increases over
65 years-old age 2.

The healthy effect of physical activity, facing with modern
chronic disease is well known:; the meta-analysis of Aune
and colleagues shows that different subtypes of physical
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activity are strongly associated with a reduction in type
2 diabetes risk 3. A recent work of Lachman and col-
leagues highlighted the protective effect of physical activ-
ity in older adults, even with low levels of engagement 2.
In the healthy ageing paradigm, one of the key in later
life is maintaining independence in the Activities of Daily
Living (ADL), and different training protocols are effec-
tive in the attenuation of the disablement process “.
Both endurance, resistance and Neuro-Muscular
Electrical Stimulation (NMES) training protocols, if ad-
equately proposed, showed their efficacy as Adapted
Physical Activity (APA) for healthy elderly; however, dif-
ferent training protocols carry out the effects through
specific physiological patterns, as demonstrated on
neuro-motor level °, on circulating factors 6, on tran-
scriptional profile 7, on regenerative system 8.
Monitoring the effects of the proposed protocols is a
need: the implementation of functional evaluation is the
key to understand and direct specific training plans,
both for research purpose and health promotion.

On this sight, Timed Up-and-Go test (TUG) and Five
Times Sit-to-Stand test (FTSST, or 5STS, or FRSTST)
have been widely using to evaluate functional mobility
in older adults.

In particular, TUG test is strongly related to the mobility
status of elderly °, and it is useful as a tool for preven-
tion °. FTSST permits to identify poor exercise toler-
ance and impaired functional performances ', and it is
useful as an outcome measure in rehabilitation 2.
Chang and colleagues highlighted the usefulness of a
physical performance battery for the early identification
of frailty, among with the consideration of anthropomet-
ric parameters and taking into account the characteris-
tics of the participants *°. Lamb and Keene affirmed that
the tests of physical capacity should be conducted un-
der standardized environmental conditions, considering
carefully the underlying construct and purposes 4.

We aimed to understand the functional adaptations
related to different training protocols, in order to define
the specificity of functional parameters of motor behav-
iour in elderly, as measured by widely used TUG test
and FTSST. We also aimed to understand how training-
induced functional adaptations were related to anthro-
pometric parameters. We finally investigated the effect
on gender on these adaptations.

MATERIAL AND METHODS

PARTICIPANTS

Putting o = 0.05 and 1-p = 0.8, with an effect size of
0.3, the minimum number of participants was 36: we
recruited 40 healthy subjects, in the age range of 62
to 82 years (Tab. I), reporting current physical inactivity
during the initial interview. Exclusion criteria were: irreg-
ular ECG, osteo-articular pathologies, mild to medium
cardio-circulatory pathologies, cancer, diabetes, non-
controlled hypertension (diastolic pressure > 95 mmHg
and/or systolic pressure > 150 mmHg), neurological or
psychiatric disease, respiratory pathology, neuromus-
cular disease, genetic disease. All participants provided
their written informed consent.

The study was conducted according to Helsinky declara-
tion. The study was approved by the Ethics Committee
of the University “G. d’Annunzio” of Chieti — Pescara, Italy
(protocols no. 1634/07 COET and no. 1884/09 COET)

MEASURES

We measured the height and the body weight of the
subjects, and calculated their Body Mass Index (BMI).
We estimated the percentage of Fat Mass (%FM) using
the plicometric method *°.

Five Times Sit-to-Stand Test (FTSST) was applied accord-
ing to a previous study '°: at the signal of the evaluator,
the subject stood up and sat down 5 times as quickly as
possible, keeping the arms crossed on the chest. The
evaluator provided preventively also the following instruc-
tions in order to standardize the execution: “Stand up fully
and touch the chair in every repetition”, “Do not touch your
back to chair backrest”. The subjects repeated the test
three times and the best performance was considered.
Timed Up-and-Go (TUG) test was applied according
to a previous study '": at the signal of the evaluator,
the subject stood up from a chair, walked 3 m, turned
beyond a ground line, walked back and sat down to the
same chair. Two evaluators were positioned through the
course to avoid any serious consequence in the case
of a fall. The subjects repeated the test three times and
the best performance was considered.

DESIGN AND PROCEDURES

We used an experimental longitudinal design to address
the objectives. The subjects were divided randomly into

Table . Participants. Descriptive characteristics of the recruited subjects; data are expressed as Mean + SD.

Subjects Age (years) Weight (kg) Height (m)
Overall 40 70.70 = 4.39 72.10 = 10.01 1.60 + 0.08
Males 28 71.10 £ 5.05 75.90 + 8.55 1.64 = 0.07
Females 12 69.70 + 2.02 69.70 + 2.02 1.51 £0.03
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four groups: endurance training (n = 8, 5 M and 3 F),
resistance training (N = 10, 7 M and 3 F), NMES (n = 10,
7 M and 3 F) and control (n = 12, 9 M and 3 F). Initially,
they were clustered in 4 groups with an equal number
of participants, but due to logistical impairments 2 sub-
jects were moved from endurance group to control. All
the following tests were executed before (t0) and after
(t1) the completion of three different training protocols,
below detailed. For the control group we respected the
same time of other groups, executing t1 analysis after
12 weeks from t0. Participants of the control group
were required to report the current physical activity en-
gagement at the end of the experimental time, in order
to confirm the physical inactivity status, such as in tO: all
of them confirmed the same status.

The training plans were set coherently with the general
recommendations for the age: in particular, consider-
ing our group as older adults who were not active, we
used a multiple-months progressive intervention, with
a regular monitoring and a re-evaluation of the plans in
accordance with functional changes 8.

The endurance training consisted of three sessions per
week, for a period of 12 week. The training plan was
set in accordance with the minimum recommendation
for vigorous-intensity aerobic activity in older adults of
20 min on three days each week 8. The subjects were
trained on a cycloergometer, pedalling at a constant in-
tensity monitored through Heart Rate (HR) by a HR moni-
tor (Polar Accurex Plus, Polar, Finland). HR training (Hr,)
was calculated according with Karvonen formula (19):
(HRpax - HRes) X Intensity + HR .. HR .« Was derived by
Tanaka formula 2°: 208 - (0.7 x age-in-years). HR . was
that one measured on ECG. Intensity was set at 0.6, 0.7
or 0.8 of HR, according to training plan. Intensity and
duration were increased through the training period.

The resistance training consisted of three sessions per
week, for a period of 12 week. The subjects were trained

on leg-press and leg-extension machines. Our plan met
the minimum recommendation of two days each week for
muscular strength in older adults, involving major muscle
groups 8. The subjects were trained with three series
on leg-press and leg-extension machines. Intensity was
based on the 1 Repetition Maximum (1RM) (Tab. II).

The NMES protocol consisted of a training program that
lasted 18 min, with 40 passive isometric bilateral con-
tractions that were stimulated isometrically by a NMES
device (Genesy 1200 Pro; Globus Srl, Codogne, ltaly)
for three sessions per week over a 12-week period. Pre-
load and post-load phases were set identically to the
other protocols. During the NMES session, the subjects
were seating on a leg extension machine with the knee
joint at 90°. Two active electrodes were positioned over
the motor points of the quadriceps muscles, closely to
the motor point of the Vastus lateralis and Vastus media-
lis muscles: the specific positions were identified starting
from the reference tables of the products and searching
for personalized locations. A dispersive electrode was
placed 5 cm to 7 cm below the inguinal crease, to close
the stimulation loop. The electrical currents followed
these characteristics: rectangular-wave (75 Hz every
400 ps), rise time of 1.5 s, steady tetanic stimulation time
of 4 s, fall time of 0.75 s, rest interval of 20 s between
stimulations. The intensity was monitored throughout the
time and it was gradually increased, keeping it close to
the pain threshold of each subject, reaching at the end of
the training period an intensity of 38 + 9 mA.

STATISTICAL ANALYSIS

The calculations for statistical power were performed
on G*Power software, version 3.1.9.3 (http://www.
gpower.hhu.de). The statistical analyses were car-
ried out using GraphPad Prism Software, version 7
(GraphPad Software, La Jolla, USA) and R-based
open-source software Jamovi (https://www.jamovi.

Table Il. Training protocols. Schedule and characteristics of the two training protocols; HRtr: Heart Rate training; 1RM: 1 Repetition

Maximum; LP: Leg Press; LE: Leg Extension.

Protocol Week Intensity Pre-load Load Post-load
Endurance 1-4 60-70% HR, 5’ pedalling 30’ pedalling 5’ pedalling
+ 5’ stretching
5-8 60-70% HR, 5’ pedalling 40’ pedalling 5’ pedalling
+ 5’ stretching
9-12 80% HR, 5’ pedalling 40’ pedalling 5’ pedalling
+ 5’ stretching
Resistance 1-4 60% 1RM 5’ pedalling 3 series, 12 repetitions 5’ pedalling
(both on LP and LE machine) + 5’ stretching
5-8 70-75% 1RM 5’ pedalling 3 series, 10 repetitions 5’ pedalling
(both on LP and LE machine) + 5’ stretching
9-12 80% 1RM 5’ pedalling 3 series, 6-8 repetitions 5’ pedalling
(both on LP and LE machine) + 5’ stretching




Effects of endurance, resistance and neuro-muscular electrical stimulation trainings to the anthropometric and functional mobility domains in elderly 151

org). Identification of outliers was performed with ROUT
method (Q = 1%). Normality of the distributions was
assessed with D’Agostino and Pearson omnibus test.
Equality of variances was assessed with Levene’s test.
Data are reported as Mean (M) + Standard Deviation
(SD). Three-way ANOVA for Repeated Measures was
used to analyse differences between groups, gender
and over the two time spots, in addition to Tukey (for
time x gender significance), and Sidak (for ex-post sig-
nificance of each protocol) correction for multiple com-
parisons. We used correlation matrixes with Pearson
method to test the correlations between parameters
at t0 and t1. We ran Principal Component Analysis
(PCA) analysis to evaluate the factorial relation between
parameters (Oblimin rotation, number of components
based on eigenvalues > 1 and scree plot). Significance
was indicated as *p < 0.05, **p < 0.01, **p < 0.001.
Effect size was reported with partial n2. Given a, effect
size and sample size, we calculated power (1-8).

RESULTS

All the participants performed TUG test, both at tO and
t1, with a better time than the cut-off value for normal
mobility proposed by Bischoff and colleagues °.

There were no significant differences in BMI. There was
a tendency for the interaction effect (time x protocol,
p = 0.068). Post-hoc analyses revealed no significant
differences (Fig. 1).

There was a significant effect for gender in the %FM
(p < 0.001, partial n?=0.724, 1-p=0.769), and a

tendency for time effect (p = 0.08). Post-hoc analyses
revealed females to have greater values, both at tO
(p < 0.001) and t1 (p < 0.001) (Fig. 2).

We found a significant reduction from t0 to t1 in FTSST
values, with the effects of time (p < 0.001, partial
n? = 0.505, 1-p = 0.193), time x protocol (p = 0.030,
partial n?= 0.241, 1-p = 0.537) and a tendency for pro-
tocol (p = 0.064). There was a gender effect (p = 0.009,
partial n?= 0.196, 1-p = 0.231, females have greater
values than males). Post-hoc analyses revealed in-
dependent negative effect for resistance (p = 0.035),
NMES (p < 0.001), males (p < 0.001) and females
(p = 0.003) (Fig. 3). It is worth noting that a negative
effect on this test means a functional improvement.
We found a significant reduction from t0 to t1 in TUG
values, with the effects of time (p < 0.001, partial
n? = 0.373, 1-p = 0.219), time x protocol (p = 0.040,
partial n?= 0.232, 1-p = 0.563). There was a gender ef-
fect (p = 0.003, partial n?= 0.254, 1- = 0.191, females
have greater values than males). Post-hoc analyses
revealed independent negative effect for endurance
(p = 0.037), NMES (p < 0.001) and males (p = 0.002)
(Fig. 4). It is worth noting that a negative effect on this
test means a functional improvement.

Correlation matrixes (Tab. Ill) showed a good correla-
tion between FTSST and TUG, and a light correlation
between %FM and the two afore-mentioned tests.
Factorial analysis (Tab. IV) demonstrated the association
of TUG and FTSST into the same functional domain,
and the anthropometric domain to be separated into
two different components. Thus, we identified the fol-
lowing three domains: Functional, Anthropometric BMI,
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Figure 1. BMI. Results of the Body Mass Index calculations;
white boxes and dots represent 10 values, grey boxes and dots
represent t1 values; horizontal lines represent Mean; whiskers
represent min to max; vertical line divides male and female da-
ta; NMES: Neuro-Muscular Electrical Stimulation; M: Males; F:
Females.

Figure 2. FM. Results of the percentage of Fat Mass estimation
from plicometry; white boxes and dots represent t0 values, grey
boxes and dots represent t1 values; horizontal lines represent
Mean; whiskers represent min to max; vertical line divides male
and female data; NMES: Neuro-Muscular Electrical Stimulation;
M: Males; F: Females.
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Table lll. Correlations. Results of correlations (r values) test
F1SST before (t0) and after (t1) the training period; BMI: Body Mass
Males Females Index; %FM: percentage of Fat Mass; FTSST: Five Times Sit-to-
12 Stand Test; TUG: Timed Up-and-Go test; *p < 0.05, **p < 0.01,
o ***p < 0.001.
o 308 10 BMI %FM FTSST
= o éé B gy ©od| OFFE . o
- > o %0 =1 POST %FM 0.192
E o FTSST 0.135 0.389*
i TUG 0.120 0.374* 0.667***
t BMI %FM FTSST
a1 & 1 %FM 0.249
f*"}o & & &0‘2@0"“‘\«&& & FTSST 0.209 0.452™
& & C& S UG 0.204 0.496* 0.509"

Figure 3. FTSST. Results of the Five Times Sit-to-Stand Test; white
boxes and dots represent t0 values, grey boxes and dots represent
11 values; horizontal lines represent Mean; whiskers represent min
to max; vertical line divides male and female data; NMES: Neuro-
Muscular Electrical Stimulation; M: Males; F: Females.
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Figure 4. TUG. Results of the Timed Up-and-Go test; white bo-
xes and dots represent t0 values, grey boxes and dots represent
11 values; horizontal lines represent Mean; whiskers represent
min to max; vertical line divides male and female data; NMES:
Neuro-Muscular Electrical Stimulation; M: Males; F: Females.

Anthropometric FM. Component correlations revealed
a higher value in the comparison between Functional
and Anthropometric FM, rather than between Func-
tional and Anthropometric BMI.

DISCUSSION

Our recruited subjects demonstrated a good accom-
plishment and satisfaction on the course of study and
on the perceived outcomes after training protocols.

We did not find any significant difference in the

Table IV. PGA. Principal component Analysis (KMO test for
sampling adequacy 0.710) with all the parameters; the first ta-
ble shows the component loadings, the second table shows the
component summary, the third table shows the component cor-
relations.

Component
1 2 3
BMI t0 0.991
%FM t0 1.016
FTSST t0 0.888
TUG t0 0.892
BMI t1 0.999
%FM t1 0.947
FTSST t1 0.843
TUG t1 0.628
Component % of variance Cumulative

1 34.3 34.3

2 25.4 59.7

3 25.1 84.7

2 3
1 0.202 0.474
2 0.240

anthropometric characteristics from tO to t1. Our re-
sults agree with that ones of Binns and colleagues,
who reported no significant difference on Lean body
Mass (LM) after 20 week (2 session/w) of High Veloc-
ity Resistance Training in healthy old subjects (77 + 6.4
y), both in males and in females 2'. Thus, on healthy
elderly, medium-term physical interventions are unable
to significantly improve anthropometric characteristic.
We should promote the long-term physical exercise en-
gagement to see beneficial effects on anthropometric
parameters of healthy older adults 2.
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Females have greater percentage of FM respect than
males: other than the well-known hormonal traits, Tian
and colleagues reported the same trend of age-related
changes in body composition in a large cohort, with
females having higher FM across the lifespan 28. The
course of anthropometric adaptations improves the
need to promote a long-term involvement in physical
activity, beyond the duration of research protocol, in or-
der to provide preventive morphological adaptations in
healthy elderly. Surprisingly, factorial analyses revealed
BMI values and FM values to be separated in the latent
components. Furthermore, component correlations of
factorial analysis and correlation matrixes revealed a
higher correlation of functional domain with the domain
of FM. Therefore, we should take into account which
anthropometric domain has to be considered in the
links to functional adaptations.

We found a significant interaction (time x protocol) ef-
fect on both FTSST and TUG: different training protocol
entail different effects. We expected that elderly trained
with NMES and RT were more responsive on functional
tests, especially on FTSST: surprisingly, we found simi-
lar tendencies for the effects on each group. This result
could be explained considering that we found TUG and
FTSST to be correlated. The high correlation support
the idea of a functional articulated domain. Goldberg
and colleagues also reported a correlation between the
two afore-mentioned tests, suggesting the usefulness
of FTSST as a measure of functional mobility in older
adults 24, Interestingly, we found NMES group to be sig-
nificantly responsive to both TUG and FTSST.
However, the low achieved power, due to high Coef-
ficient of Variations (CVs) and limited number of partici-
pants in sub-groups, suggest us to take cautiously into
account these results.

In particular, considering the independent effect of
resistance and NMES on FTSST values, we consider
this test more related to the local strength respect than
TUG. This interpretation is in agreement with that one
by Bohannon and colleagues, who highlight the rela-
tion of FTSST with lower limb strength; moreover, these
authors found no correlation between FTSST and an-
thropometric profile 2.

Supporting the difference in functional sub-domain
measure, we found independent effect of endurance
and NMES, but not resistance, on TUG values: as af-
firmed by Maden-Wilkinson and colleagues, the chang-
es in muscular mass and strength only partially explain
the impairment in functional performance 2°.
Considering the local increment of maximal isometric
strength, as reported in previous study with the same pro-
tocol 8, we expected to find a significance for NMES only
on FTSST. Surprisingly, we found NMES to be effective
on both the functional tests. Although we did not attempt

to determine the mechanisms, we may suggest these
results to be related to a maintenance in neuroplasticity 7.
As expected, we found gender differences in functional
test (males exerted better performances), but not with
an interaction effect with time and protocol. lbrahim
and colleagues affirmed that functional pattern course
through ageing may be similar across genders . In
our data, the number of females did not permit us to
achieve adequate power in statistical comparisons of
the functional tests, thus this limit did not permit us to
propose a clear framework of gender-related adapta-
tions: other studies with a large number of participants
are required to go further in this topic.

FTSST and TUG are widely used tests to assess func-
tional mobility in elderly: in our study, PCA and corre-
lation matrixes revealed that there's a common base:
however, our results revealed FTSST to be more related
by a vigour performance and TUG more related to a
more articulated motor behavior, as highlighted by the
post-hoc effect of endurance training. Thus, we sug-
gest the use of both of them to better characterize the
course of functional adaptations in elderly.

Concerning the timeline of the evaluation, starting from
the present findings, we suggest a multi-spot compre-
hensive interpretation with a sequential evaluation pro-
tocol, such as that one proposed by our group for the
analysis of Maximal Voluntary Contraction (MVC) at t0,
t4, 18, 112 e t28 (after 16 weeks of de-conditioning) ’.
On the basis of recent results, demonstrating MVPA
(Moderate-to-Vigorous Physical Activity) as a strong pre-
dictor for TUG and FTSST in healthy elderly 2°, we should
include the assessment of specific physical activity en-
gagement in ex-post studies to improve the comprehen-
sion of multi-domain effect of specific exercise.
Considering our results, we suggest further studies with
similar designs in order to go further in the identification
of exercise-related adaptations, clustered by gender
and age. Our results can be a base to suggest effective
training protocols in healthy elderly.

In perspective, we could address other functional do-
main in elderly, such as balance *, and the physiologi-
cal adaptive main pathways implied in ageing 3'. We
recently demonstrated a specific cross-talk between
lower and upper limbs, the Bottom-Up Rise Strength
Transfer (BURST), mainly linked to endurance training:
we may therefore move forward in the comprehension
of physiological mediators of training-related functional
improvements %,

Considering the differences on the effect between train-
ing protocols and the evidence of gender differences,
we should carry on towards an evidence-based physi-
cal activity training plans.

In conclusion, the results of the present study highlight
and specify the effects of different trainings in elderly in
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a functional mobility framework, bricking a piece in or-
der to better promote adequate physical activity-based
strategies towards an active and healthy ageing.
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ORIGINAL INVESTIGATION

The caregivers’ iceberg: qualitative narratives
of Italian caregivers’ roles and challenges

R. Papa, G. Lamura

IRCCS INRCA, Centre for Socio-Economic Research on Ageing, Ancona, Italy

Despite the crucial role of informal caregivers of dependent persons to ensure the sustainability of our welfare
systems, only few European countries have so far recognized their pivotal role in care provision. The aim of this
study is to provide additional evidence in this regard, based on the experience of ltalian caregivers, analysed
via a qualitative methodology, to take into account behaviours and perspectives of both spouses/partners and
children/children-in-law. Six semi-structured face-to-face in-depth interviews were carried out. Five themes
emerged: 1) the diseases and the need of information; 2) the caregiving role; 3) the organization of care; 4) the
impact of caring; and 5) the social recognition of the role. The study confirms that the impact of caregiving
can be enormous and affects all aspects of one’s life and of our society as a whole, thus suggesting that ap-
propriate measures are needed to provide accessible information and adequate support services to informal

caregivers.

Key words: Informal caregivers, Qualitative interviews, Older people, Loneliness, Care burden

INTRODUCTION

BACKGROUND

Estimates suggest that 80% of care to dependent
persons with chronic ilinesses or disability is currently
provided by informal caregivers, such as family mem-
bers, friends or neighbours . This role, often taken for
granted by governments, represents today an impor-
tant component of welfare systems, which are facing
major sustainability challenges due to the aging of the
population 2. If, on one hand, the share of older people
and the prevalence of chronic conditions and multi-
morbidity — now affecting about 50 million of European
citizens ° — are both expected to increase in the next
decades, on the other hand governments’ financial
constraints, demographic and social changes are lead-
ing to a decline in the number of people potentially able
to provide care. This trend is due, for example, to the
increase of old age dependency ratio, the decrease in

families’ size, the increasing living distance between
children and parents, and the growing women’s em-
ployment rate 4. Among the European countries, ltaly
is strongly affected by this phenomenon because is the
country with the highest percentage of older people
and with a tradition of a “family” model of care °.

To be effective, ageing in place and caring for older
people in their homes, instead of use of residential care
services, require remarkable joint efforts by families,
public and private welfare organizations, and the volun-
tary sector ©. Traditionally, informal caregivers are mainly
represented by women aged 50 to 70 years, close rela-
tives of the care recipients (e.g., partners or daughters),
who are in charge of a wide range of activities, from
health and personal care to financial and domestic
management, mobility and emotional support 7. Lack
of homogeneous definitions and paucity of data have
prevented reliable estimates of the size of this target
group, which ranges, for the European Union only, from
19 to 100 million &,
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Despite the growing amount of care and support activi-
ties informal caregivers provide every day to their family
members in need, only few European countries started
to recognize their pivotal role in the care process °. In
ltaly, the Central Government recently established the
“Fund to support the caring role of informal caregivers”,
whereas some Regions adopted specific laws to recog-
nize the role of caregivers and provide them improved
support services. In this context, the analysis of the
challenges caregivers are facing, but also the contribu-
tion they are providing to the society, are important to
support the development of adequate policies in this
field. Moreover, the Italian situation offers interesting
insights on how social and political trends of the last
decades have influenced elder care provision.

THE ITALIAN CONTEXT

The last available official figures show that in Italy there
are about 3.3 millions of informal caregivers aged 15-
64 years '°, a number that does not include the many
over-65-years old who provide care to their partners or
to other family members.

Although in ltaly families have been traditionally the
pillar of elderly care, demographic changes and the
economic crisis contributed to gradually undermine
this model 5 On the one hand, the already low level
of long-term care (LTC) public services was addition-
ally reduced as an effect of fiscal austerity, except for
the cash allowance provision - a universalistic measure
targeted to completely dependent people — which in-
creased of +3.1% in the period 2008-2014 ', and then
decreased of -0.5% in the period 2013-2015 2, On the
other hand, Italian families — who started to use privately
hired home care workers as a response to the increas-
ing women’s engagement in the labour market '' — have
been suffering in recent times from the economic dif-
ficulties brought by the recent international economic
crisis, struggling to sustain these expenses °. Moreover,
it is worth mentioning that, apart from cash allowances
(granted to about 12% of older people), older Italians
refer only to a limited extent to social and health care
services, these being affected by a high fragmentation
and variability across regions, low accessibility (i.e., only
5 and 2% of older people using home care and residen-
tial care, respectively) and low intensity (i.e., about 20
hours per year of home care on average) . In Marche
region, where this study has been carried out, recent
data show that health homecare is used by 2.9% of
older people for a yearly average of 27 hours, whereas
social homecare services are used by 0.7% of people
aged 65 years and over (1.2% in ltaly) '2. If residential
care is considered, there are 2.2 beds every 100 per-
sons aged 65 years and over. Finally, cash allowances
are granted to 12.9% of older people, with a declining

trend since 2010. These data suggest that Marche re-
gion has a mixed cash-for-care model, dominated by
cash allowances and integrated with homecare 2.
When these services are not available, many families
tend to seek help from privately hired migrant home
care workers, estimated to reach about 830,000 in
2013 ™, even if most of them often do not have any
specific training to carry out care activities, thus making
it difficult to properly manage on a routine basis chronic
illnesses like, for instance, Alzheimer’s disease. The use
of this solution is often not feasible for low-income peo-
ple because the costs of a migrant care worker could
be relatively high and the cash allowances, if received,
usually cover only a part of it. As a consequence, the
last decades have seen an increase of undeclared (and
therefore cheaper) migrant care work . These trends
reflect, on the one hand, the efforts of Italian families to
adjust their behaviours in the attempt to find the most
suitable and sustainable solution to provide the best
possible quality of care to their loved ones and, on the
other hand, the still primary role of informal care.

IMPACT OF CAREGIVING

Informal caregiving could have positive benefits in terms
of self-esteem and rewards, but also have a strong
and negative impact on different aspects of life, such
as health, family, work, and social inclusion. Becom-
ing a caregiver means assuming the role of caring for
a person in need, adapting and reinventing own life,
with an uncertain future '8, Research has extensively
documented that caring affects both psychological and
physical health, showing that caregivers often suffer
from stress, anxiety, depression and burden 7, espe-
cially in the case of relatives suffering from Alzheimer’s
disease ® '°. Moreover, they can be at risk of physical
problems (i.e. injuries, worsening of chronic conditions)
or of unhealthy life-styles 29, especially in the case of
older spouses caring for their partners because they
are also exposed to their own health decline associated
with aging. Caregivers living with the care recipient or
those providing intensive care could also face problems
with their work duties, requiring a reduction of working
hours or even to quit job 2'22, In the same way, leisure
time and family obligations are affected by the responsi-
bilities associated with the role assumed. Thus, effects
of caring are not only relevant for those providing care,
but have a heavy impact also on the quality of care
provided to the care recipients and on the society as a
whole, with important implications in terms of costs and
public expenditures.

It is not surprising, therefore, that in the last decades an
increasing attention has been paid to the study of car-
egivers’ needs and support services, although studies
often focused on single aspects of caring 22 or used
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quantitative methods 2% %6, A comprehensive view of
the caregiver role should consider not only the different
aspects of caregivers’ life and the relationship among
these aspects, but also the contextual aspects, such
as the national organization of health and social service
provision, and their impact on elder care. Availability of
both individual and environmental resources and ability
of the caregivers to use them are important elements to
consider. For example, personal traits (e.g., optimism,
self-esteem), presence of persons that can be called in
case of need or that can be delegated to carry out some
caring activities, assets, and accessible services, are all
factors that can influence positively and significantly the
perception of the caregiving experience 27. Conversely,
in other situations, caregivers could avoid telling other
persons about their situation, preventing the search for
help, or could have problems in the relationship with
the care recipient, creating barriers and conflicts in the
management of care and support 8.

In the light of these considerations, this study aims, in
the first place, to provide additional insight on the experi-
ences of a sample of Italian caregivers, trying to grasp
and illustrate their perspectives, needs and problems us-
ing a qualitative methodology. In particular, the study at-
tempts to answer the following questions: How and why
has caregiving started? How are care and assistance
activities organized in relation to private life, work and
family commitments? What kind of support do caregiv-
ers search for, receive, and from whom? What kind of
difficulties do caregivers encounter? What perspectives
and expectations do they have for the future? How do
they feel with regard to the way their role is perceived by
their closer social network and by society?

Secondly, given the crucial role played by social rela-
tions in this field, the study takes into account the kind
of relationship existing between the caregiver and the
care recipient, as potentially influencing the motivations,
feelings, needs and caring strategies implemented 2°,
The relationship dynamics can be represented as an
attempt of the caregiver to balance his/her needs and
those of the care recipient, managing the changes
occurring in the relationship, the motivations and the
meanings of caregiving °. Willingness of the caregiver
to maintain the relationship with the care recipient (e.g.
love relationship) could have positive effects, but failure
to do so could provoke conflicting feelings (e.g., love
and anger) and disruption. Indeed, spouses could suf-
fer from not being able to do things together with their
partners, and children could have problems in accept-
ing the reversal of the role with their parents. There are
also other characteristics influencing differences in car-
egiving experiences by kind of relationship. For exam-
ple, spouses assisting their partners are usually older
people themselves and have more time to dedicate to

caring as being retired, but have also reduced capabili-
ties due to the health problems derived by the ageing
process. On the contrary, children assisting a parent/
grandfather are younger, but also likely to be employed
and having other family commitments 22.

MATERIALS AND METHODS

In this study, we used a qualitative methodology in
order to gain a more comprehensive view of informal
caregivers’ experiences and thoughts 3'%2,

SAMPLE

Participants were selected if they were family caregivers
providing unpaid care — at least four hours per week
of support, excluding financial support or companion-
ship 22 — to a family member (adult or older people) with
a chronic illness, disability or other long-lasting health
or care need. The selection of participants was made
in order to assure a certain degree of variation in terms
of characteristics and conditions, thus providing a
comprehensive view of caregivers’ role, while looking at
common patterns. Moreover, the sample was designed
to include and be equally distributed between spouses/
partners or sons/sons-in-law, in order to have some in-
sights of the experiences and needs characterising the
two groups. All participants lived in the Marche region
(Central Italy) and were recruited in the facilities of the
[talian National Institute of Health and Science on Age-
ing (IRCCS INRCA).

We interviewed six caregivers, 3 spouses (females) with
an age ranging from 56 to 80 years, and 3 daughters/
grandchildren (1 male and 2 females) from 46 to 54
years (Tab. I). Participants were the primary caregivers
and in 4 out of 6 cases lived together with the care
recipients. Duration of caring ranged from 8 to 22 years
for the spouses, and from 5 to 10 years for daughters/
grandchildren. Spouses were retired, except one still
working full-time but going into early retirement within
a year, whereas daughters/grandchildren were working
part-time or full-time. Spouses were heavily commit-
ted to caring activities (e.g. 24 hours a day), mainly in
surveillance and assistance with instrumental activities
(e.g., shopping, transport, food preparation, medica-
tion) and, but to a lower extent, in assistance with basic
activities (e.g., dressing, hygiene, walking). Although
their partners were severely dependent, spouses tried
to do things together and maintain as much as possi-
ble their autonomy. Daughters/grandchildren provided
mainly assistance with instrumental activities, and to
some extent surveillance, with variation among caregiv-
ers due to the presence of other persons taking care of
the relative.
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Table |. Characteristics of caregivers and care recipients.

Code Caregivers® Care recipients®

1 Female, 80 years, spouse, living with her husband, 3 children, | Male, 84 years, Alzheimer’s disease, severely dependent
retired, caring by 8 years

9 Female, 72 years, spouse, living with her husband, 2 children, | Male, 77 years, Parkinson’s disease, severely dependent
retired, caring by 22 years

3 Female, 56 years, spouse, living with her husband and 2 Male, 56 years, Alzheimer’s disease, moderately dependent
children, working full-time, caring by 9 years

4 Male, 46 years, grandchild, living with his partner, working full- | Female, 97 years, multimorbidity, moderately dependent
time, caring by 5 years

5 Female, 51 years, daughter, living with her husband and 1 Female, 80 years, Parkinson’s disease, severely dependent
child, working part-time, caring by 5 years

6 Female, 54 years, daughter, living with her mother, working Female, 84 years, Alzheimer’s disease, moderately dependent
full-time, caring by 10 years

aGender, age, relationship with the care recipient, household condition, number of children (if any), working status, duration of caring; "Gender, age, health condition,

level of dependency

Care recipients were moderately or almost fully de-
pendent, based upon the stage and progression of the
diseases they suffered from.

DATA COLLECTION

Data were collected by semi-structured face-to-face
qualitative interviews between November and De-
cember 2017. Prior to the interview, participants were
informed about objectives of the study, criteria for inclu-
sion and methods used. Moreover, it was clarified that
the participation was voluntary, and that the information
collected would have been treated as confidential. Be-
fore the beginning of the interview, it was asked per-
mission to record the interview for subsequent analysis,
and it was used ice-breaking conversation to put the
caregiver at ease and create a relaxed atmosphere.
The interview guide (Appendix 1) was composed of
6 sections: 1) basic socio-demographic information
about caregiver and care recipient; 2) history of car-
ing; 3) information about care and support; 4) care
network; 5) challenges and rewards; 6) recognition
and expectations. Topics and questions were derived
from the review of the literature in the field 3+, The
flexible structure of the interview gave the possibility to
the participants to express their opinions and emotions,
while letting the interviewer exercise some control over
the topic studied. Interviews were carried out in a quiet
room at IRCCS INRCA’s premises, and lasted between
50 minutes and one hour.

DATA ANALYSIS

Due to the small sample size, data analysis was carried
out manually. To this purpose, we used the Framework
Analysis technique 3' %7, consisting of five steps such
as familiarization, identification of a thematic frame-
work, indexing, charting, mapping, and interpretation.

Interviews were transcribed verbatim, read and re-read
in order to become familiar with them. Main themes
were then derived considering transcriptions and sec-
tions of the interview guide. One grid was used to ana-
lyse data of each theme, where columns represented
participants and rows the sub-themes, analysing the
transcripts of all participants both within and between
cases.

The most meaningful statements, representing the main
themes and describing the stories of the caregivers,
were highlighted and translated. Quotes are reported
in the text including the code of the caregiver (Tab. I); if
relevant, it is also specified the degree of kinship with
the care recipient.

RESULTS

Interviews provided rich material to understand caregiv-
ers’ experiences and thoughts. Five themes emerged
from the analysis, and results are presented following
this structure: 1) the diseases and the need of informa-
tion; 2) the caregiver role; 3) the organization of care;
4) the impact of caring; 5) the recognition of the role.
Within each theme, several sub-themes were identified,
as shown in Table Il.

THE DISEASES AND THE NEED OF INFORMATION

Caregivers’ histories began with the onset of the disease
affecting the care recipients, which influenced their de-
cisions, behaviours and assumption of the caregiver’s
role. For some of them the path to the diagnosis was
easier, while for others it included a long list of visits
and tests. Nevertheless, almost all participants de-
scribed these moments with meticulous details. Some
caregivers highlighted the difficulties encountered, often
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Table Il. Themes and sub-themes emerging from the interviews.
Themes

Diseases and the need
of information

Sub-themes
e Disease’s beginning and progression
¢ The moment of the diagnosis
¢ Need of information
[ ]
[ ]

Sources of information
Problems encountered
Reasons to provide care
Acceptance of the disease
Acceptance of the role
Changes of responsibilities
e (are plan

e (Care network

e Time off from caring

[ ]

[ ]

Caregiver role

Organization of care

Caregivers’ support (spiritual aspects)

Caregiver style/coping strategies

Impact of caring e Feelings and emotions

e Relationship with the care recipient

e Reconciliation with family and work
commitments

e Social isolation

e \ision of the future

e Positive aspects of caring

Recognition of the role |  Satisfaction with care provided

e Possible improvements

e Recognition of the role

related to the concomitant presence of other diseases/
conditions affecting the care recipients, due to the age-
ing process.

The moment of the diagnosis was recalled by almost all
participants as a crucial date, since it became for some
of them the moment when they started realizing their
situation:

The diagnosis a year ago... recently she begins to mis-
fire and for me it’s a stab, I’'m crying, I’'m venting by my-
self... these are small things you have to expect [from
Alzheimer’s disease], but for me the biggest sorrow is
to accept the disease (P6).

From that moment onwards, an increasing need of
information emerged, which was firstly addressed by
the physician, followed by the reading of books, word-
of-mouth with friends and other family members, and
in few cases by on-line search. Different participants
participated to ad hoc training courses for caregivers,
which they evaluated as a positive experience:

There (caregiver’s courses) they are always very nice...
a relief valve and you find similar or opposite situations,
you understand what kind of problems occur and you
can find answers to your problems (P5).

However, caregivers struggled to find the right informa-
tion about local services and voluntary associations, as
well as about administrative procedures to get benefits
and support:

The absurd thing is that with a diagnosis of Alzheimer’s
there isn’t any standardized protocol... you have to tell
me what | have to do, it cannot be that I’'m at my wit’s
end (P3);

I have had enough of bureaucracy, those very com-
plicated things... for some things the doctor told me,
because otherwise | wouldn’t have known it! (P4).

No differences emerged between spouses and daugh-
ters/grandchildren respect to the above issues.

CAREGIVER ROLE

Spouses and daughters/grandchildren reported differ-
ent reasons to provide care. The first ones talked about
choices of love, while the second ones often mentioned
the necessity to do it, with the care recipient or other
family members taking for granted this role:

When I got married, 50 years ago, | asked myself ‘what
will be of my life’... anyway | will accept it... 50 years
have passed and we are still together... | could not im-
agine myself without him (P2, spouse);

It was a forced choice due to increasing needs linked to
physical decline... but it is absolutely not for me [doing
the caregiver], | don’t have the time to spend on this
thing and | don’t like it, but for the sake of my grand-
mother | do this and more (P4, grandchildren);

I live with my mother and so | charged myself with bur-
dens and honours of a life with a parent, it was auto-
matic... she did so much for me when | needed it, so
now it’s my turn (P6, daughter).

A common issue was represented by the drastic changes
in responsibilities inside the relationships, causing suffer-
ing and frustration in caregivers, and felt as something for
which there are no alternatives and that should be man-
aged in some way. Spouses were used to share with the
partners duties and pleasures of life, while children were
used to receive support and help from their parents. In
the new situation, these traditional roles and division of
responsibilities were completely reversed:

My mother has always been alone and independent,
so for me it has become complicated because | had to
take care of everything that she used to do previously
and I’'m not familiar with doing these things even for me
(my husband thinks about it)... and so it happens that
then certain things are missed (P5, daughter);

I don’t have a husband like a husband anymore... a
support... all the things he used to care for, I’'m from an
era in which the husband did some things and the wife
others, so | had to re-invent myself with difficulty, but
that’s it (P1, spouse).

Acceptance of the disease/condition of the care recipi-
ents was mentioned by all caregivers as an important
point in the process of assumption of the caregiver role,
and those who were not able or did not yet achieved it
were exposed to a deep suffering:
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For me, to deal with the disease has been difficult and
it’s still difficult... it's a process of acceptance still in
progress... for some things (which he makes) he ir-
ritates me, | don’t remember that there’s the disease...
My father-in-law [which assists his wife, with Alzheimer,
too] is an extraordinary caregiver and the comparison
with him is terrible... he lives for his wife and I tell myself
that | would not be able to do the same... | have an-
other style... (P3).

ORGANIZATION OF CARE

Due to the level of dependence of care recipients,
caring activities were quite demanding for almost all
caregivers, independent of the kind of relationship with
the care recipient. The tasks included personal care,
management of therapies, assistance with mobility
and transportation, emotional support, and administra-
tive issues. Caregivers slowly became responsible for
everything, and described a typical day with a well-
organized and strict schedule of tasks to be carried out
alone or with their loved ones. The main challenge for all
interviewed was to maintain as long as possible the au-
tonomy of the care recipients, keeping them busy with
different activities and stimulating them continuously.
This task, for which caregivers felt unprepared in some
occasions, was described as quite heavy and requiring
a lot of patience, self-control and physical efforts:

We go out every morning to do the ordinary things...
I've become very patient, he comes out of the car
many times, he puts up and remove the belt... very
slow times... he has a good behaviour if you go along
with it (P1).

Those not living with the care recipient (i.e. daughters
and grandchildren) or working full-time had to rely on
external supports — often not meeting the caregiver’s
expectations — or had to be managed in some other
ways, both alternatives being partly unsatisfactory:

It’s hard because | understand that she is there [the
migrant care worker] 24 hours a day, | imagine it’s
heavy... but she’s often on skype or on the phone,
at most they’re both watching television or do some
exercises but she should do more (P5);

| work all the day so she stays all day alone... | ask her
to do small things but then | don’t know if she will do
them... in the past | had a person who helped me but |
had to renounce to it because | had not enough money
to pay her (P6).

The general picture provided by the caregivers sug-
gested a strong need to cope with an instable and un-
predictable situation composed of good and bad days.
For this reason, caregivers avoided any long-term plan
and rather focused their attention on the present, pre-
ferring to deal with problems or difficulties as they come
up. Hence, different coping strategies emerged, which

were heavily influenced by the acceptance of the dis-
ease and were aimed to maintain a serene relationship
with the care recipients. For example, an experienced
caregiver implemented the following approach:

It changed my life totally but | took it with simplicity... my
Leitmotiv is: “if | were in his shoes how would | have liked
to be treated?’... this gives me the energy, the strength
to go on, it is a continuous restart every day (P1).

The majority of caregivers admitted to be completely
alone in their duties. Those receiving little support were
helped by other family members, while ‘strangers’ were
chosen if there were no alternatives. Although some
care recipients were receiving cash allowances, car-
egivers preferred not to ask for external help. This argu-
ment was reported especially by the spouses, which
were reluctant to ask help to their children because they
didn’t want to be a burden on them:

My children are busy, | can’t pretend... of course if | call
them they come, but | try to do so as little as possible
(P2, spouse).

On the contrary, daughters expressed the need for sup-
port, but showed difficulties to involve their siblings in
the care, especially if they were male:

My brother is completely absent, | live with her and the
burden is mine... today he went on holiday and he told
me just now... this makes me feel bad... (P6, daughter).
The burden of care produced stressful situations in car-
egivers, especially those in more demanding and longer
caring situations such as the spouses, which felt to be
like “prisoners”. On the one hand, they all mentioned
the need for some respite care to do some ‘normal’
activities, whereas on the other hand, they reported
difficulties to create these occasions because these
moments have to be taken away from care, causing in
some cases a sense of guilt. The majority of caregivers
reported feelings of loneliness and isolation, due to few
psychological supports, and very few occasions to talk
with some friends or other family members. In some
cases, older caregivers mentioned the importance of
the spiritual dimension:

We are religious people and we put everything on that
level, in the trust of God that somehow will sustain our-
selves (P2).

IMPACT OF CAREGIVING

Caring activities affected all areas of life, from psy-
chological conditions to the reconciliation of work
and private life. Different feelings emerged during the
interviews, like distress, frustration, depression, anger,
mental strain, burn-out and anxiety:

Two days ago, he read for half an hour with the intona-
tion, | was astonished, then | asked him what he had
read and he replied to me ‘but | didn’t read’... and then
the world really crashes out on you (P1);
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It’s devastating, it’s hard... the heavy thing is not show-
ing that every time something happens it’s a small knife
to the heart (P3).

Sense of helplessness also emerged, causing sorrow
and anger, because caregivers had to observe health
decline of their loved ones without being able to do
anything to avoid it:

For me it's a pain to not be able to get her out of this
thing... every time she tells me that there is nothing to
make her feel better, as if | had not been searching for...
it’s quite frustrating (P5).

The impact on private life was devastating, especially
for those providing care 24 hours a day. Some differ-
ences emerged between spouses and daughters/
grandchildren. Difficulties in reconciliating caring tasks
with everyday life commitments were reported by
daughters, which sometimes experienced anger to-
wards the situation:

I’'m always angry, as my mother says. When | go there
at the end of the day I am full of many things, probably
I don’t have the patience and time to dedicate to her as
I would like... (P5, daughter,).

For the spouses, health conditions of their partners pre-
vented even the simplest activities normally done with
them before the onset of the disease, causing a long list
of renunciations:

I am so sorry to not be able to do things together like
travel... There are so many things that we have not
been doing since so much, and now | have understood
that | will not be able to do them anymore, and this is
terrible (P3, spouse);

| would like to go here, there... but it's complicated,
you have to limit yourself, you have to renounce... how
many times [ say ‘I would like to take a walk, it’s too long
that | don’t take a walk’, | really miss it (P2, spouse).
Despite these thoughts, some caregivers affirmed that
they should not complain so much about their situation
because there are always other persons in a worse situ-
ation compared to them.

As regards the impact on the other family members, this
was particularly heavy in the case of young children living
with the care recipient. In another case, a caregiver living
with her mother confessed to have had no opportunity to
create her own family because of her situation:

... the love life that | don’t have but | don’t want to... | feel
alone in dealing with this situation but at the same time |
wouldn’t be able to manage my own life because it wasn’t
bomn... however now | don’t have head for this (P6).
Social life as well was heavily affected by caring du-
ties. Isolation and loneliness, accompanied by a sense
of hopelessness, were the feelings most strongly ex-
pressed by the spouses, who have friends in common
with their partners who now find difficult to interact with
them given their conditions:

Loneliness is the biggest problem... we are alone, we
had many friends but people, as they love you, do
not hold up the situation, they feel embarrassed (P1,
spouse).

On the contrary, daughters and grandchildren, espe-
cially those not living with their parents, seemed not to
be affected by this problem, because they had the pos-
sibility of carving out some space to keep friendships
despite caring activities.

Working caregivers with part-time or a flexible work-
ing time reported to have no major problems with their
work duties, while those working full-time highlighted
problems in reconciliate work and care.

The difficulties associated with the caregiver role, to-
gether with the fear of the disease progression, pro-
duced in the caregivers the impossibility to think about
the future. This feeling was reported by both spouses
and daughters/grandchildren, and some were reluctant
to speak about it:

I live day by day because | know that tomorrow will not
be so good... | don’t even want to think about it be-
cause otherwise | got chills... yesterday it passed and
it was good, today we live in the present, tomorrow we
don’t know what to expect... what shall we do? (P2).
Moreover, older caregivers expressed the additional
worry to not be able to continue providing care to their
spouses, in case of a worsening of their own health
conditions:

... then because I'm fairly well, because if | will feel
poorly then yes, these is a big problem! (P2).

Despite the difficulties encountered, some positive feel-
ings appeared to the mind of spouses as a part of their
love relationship, while daughters/grandchildren were
not able to identify any issue:

Days ago, he [the husband] said he was confused and |
was suffering for that... so | told him ‘Do you know that
today are 55 years we are married and we are still to-
gether?’... in that moment he took my hand and kissed
my wedding ring (P1, spouse)

At night, when [ close the windows and it’s just us | say
‘how wondertul it is’ (P2, spouse).

RECOGNITION OF THE CAREGIVING ROLE

Caregivers — both spouses and daughters/grandchil-
dren — showed a moderate satisfaction with the care
they were providing, mentioning the need to increase
time for both caring and respite care, as well as to have
someone with whom sharing the caring tasks. One car-
egiver highlighted the need to reduce and simplify the
administrative procedures, in order to be able to have
more time to enjoy the relationship with his relative.

The social recognition and acknowledgement of the
caregiver role were poorly evaluated by all interviewed.
Only in some cases other family members showed
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comprehension about the activities performed, while
friends showed often to not be able to understand the
situation:

Friends tell me ‘I'd never do what you do (for your hus-
band)’ and I'm used to answer ‘| hope you never need’
(P1).

Caregivers felt to be invisible for both society and institu-
tions, and made a desperate cry for help due to the in-
adequate support and lack of information they felt. Both
spouses and daughters/grandchildren explained that so-
ciety is not aware of what they have to manage every day:
One who is not living the situation does not understand
it, in my opinion they do not see them [people with Alz-
heimer’s disease] as being sick, as it is a common thing
and therefore there are no problems (P6, daughter);
We are far behind, but not only for this issue... | don’t
hide my situation, on the contrary | tell my story to oth-
ers but it does not generate so much feelings, people
are admired but it ends up there (P1, spouse).

DISCUSSION

This study, thanks to its qualitative methodology, offers
a unique opportunity to gain an in-depth original insight
into the experiences, feelings and thoughts of Italian
family caregivers. The collected material allowed a two-
fold analysis. Firstly, the themes emerged covered all
main aspects caregivers have to deal with while caring
for a family member and, while largely consistent with
previous studies in the field, provided additional insights
on the specific ltalian situation and the existing contex-
tual aspects. Secondly, the stories of the caregivers
revealed different perspectives and difficulties between
spouses and daughters/grandchildren.

Caregivers described in detail their stories and the cir-
cumstances that lead to the assumption of caregiver
role. From that moment, they were responsible for a
variety of activities and put efforts in maintaining the
independence of their loved ones, through a constant
level of assistance 22253, These tasks required specific
competencies, not always owned and in some cases
developed by means of training courses and self-help
groups, which are proved to enhance sense of con-
fidence of caregivers about their role and skills % %,
Moreover, management of the health conditions of the
care recipients could be improved by the use of new
technologies and e-health tools, especially in case of
chronic conditions and multimorbidity 3° 40, However,
these solutions are not widely used in ltaly, a country
which performs in this regard quite poorly compared
with most European countries .

Consistent with other studies 724, care burden was
reported as increasing as long as the health conditions

of the family member were getting worse, producing
psychological and physical distress, anxiety and de-
pression, especially for caregivers of patients with Alz-
heimer’s disease. These feelings were related not only
to the demanding and mentally-exhausting nature of
caring, but also to the close relationship with the fam-
ily member, which often produced negative emotions
like compassion and fear of loss 7 2%, As showed by
Gilhooly et al. %, a common coping strategy, emerged
also in this study, was that caregivers tended to deal
with a problem when it arose, increasing in this way
their knowledge base for subsequent similar situations.
As expected, acceptance of the disease played an im-
portant role 834! and followed a different path for each
caregiver, based on their resilience and coping strate-
gies adopted 23363842 Some caregivers referred also to
have found comfort in spirituality and religious beliefs,
which are positively associated with well-being, and
with a better relationship with the care recipients 4243,

The need of information and the difficulties in find them
emerged clearly from the interviews, producing a sense
of isolation and frustration in caregivers. Information
are usually sparse and scattered, difficult to find and
not equally accessible to everyone 1933336 This phe-
nomenon is particularly relevant in ltaly because of its
fragmented organization of services, on the one hand,
and the digital divide and low health literacy of older
people, on the other hand, which could be reduced by
improving the integration among different services **.

As regards support received by others, our results
showed, in line with other studies °2°% 44, that the ma-
jority of caregivers were women and were alone in this
role, with a very limited support from family members or
other persons. Moreover, although the severe level of
dependence of the care recipients would require huge
amount of care and support, only few were receiving
cash allowances. In ltaly cash benefits are accessible
only to fully disabled people who are not able to perform
autonomously any activities of daily living, and other
kind of social and care services are accessible only to
a small portion of people in need °''. Hence, those not
receiving any allowance have to provide themselves for
care and support — with all the limits they have due to
work or other family commitments — because in many
cases their economic situation does not allow them to
pay for an external help. As a conseguence, occasions
of respite care and comfort from friends and support
groups, essential to perform some ‘normal’ or leisure
activity or to contain stress 2422342 were also limited.

In general, caring for a loved person led to a radical
change of life and a deviation from what had been con-
sidered ‘normal’ before the onset of the disease 162445,
Caregivers complained that they were missing very
simple activities, like going out for a walk, visiting
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friends, going to the cinema or on holiday. Moreover,
care recipients and their spouses, due to their common
social network, experienced a gradual and slow exclu-
sion from society. Nevertheless, in an attempt to render
the ‘unmanageable situation manageable’ ¢, they tried
sometimes to justify this behaviour as being a normal
consequence of their situation, or saying that they knew
people who were worse off. These themes are recur-
rent in literature, especially when co-residency caregiv-
ers are considered 202629 Many of these micro-level
difficulties reverberate often in a wider circle of conse-
quences at a both meso level (i.e. within the caregivers’
social networks) and macro level (i.e. within the wider
society), that have to be managed in addition to the
specific support and care provided to the ill person,
undermining the sustainability of the whole system.
Invisibility and lack of recognition of the role by insti-
tutions and society represented additional burdens
for caregivers, who explained to feel abandoned and
not understood by service providers and close peo-
ple 254748 Older spouses appeared as the most vul-
nerable because they were affected also by their own
health problems "7 1924 which found difficult to manage,
posing at risk the sustainability of their role and, as a
consequence, of the quality of care granted to their
loved ones.

The second objective of the study was to take into ac-
count kind of relationship between caregivers and care
recipients in the analysis of the interviews. Spouses
and children/grandchildren showed similarities in some
aspects of their stories, such as the difficulties en-
countered in the first phases of the role assumption,
the need of information, the burden of care activities,
the expectations for the future and the recognition of
their role by the society. However, also some differ-
ences emerged from the interviews. For example, they
reported different reasons prompting family members
to provide care. Older spouses were less likely to rec-
ognize themselves as caregivers, because they tended
to see their role as a part of their marital commitment
and a choice of love *®, whereas daughters/grandchil-
dren explained to have started caring as an obligation
or a necessity %26, As a consequence, the former ones
were less likely to ask for help, assuming the complete
supervision role, often 24 hours a day, whereas the lat-
ter had to reconcile caring activities with their own work
and family duties, looking for the support of others or
being forced to reduce the number of worked hours ?'-
23, Those in employment used to benefit from the paid
leave to assist relatives in need, which in ltaly foresees
3 days per month — for covering emergency situations
or for small tasks (e.g., carrying the loved one to medi-
cal appointments) — and up to 24 months. In line with
other studies, spouses appeared more affected by the

caring tasks compared with children, due to the high
level of responsibilities, the older age and the spousal
relationship 17202948 Notwithstanding, satisfaction for
the care provided and moments of rewards were men-
tioned mainly by spouses 2°, who tried to maintain as
long as possible the love relationship with their partners
and to do things together, even if their roles deeply
changed 2%, These results are in line with those of
Bull 42, who reported that, despite the burden produced
by dementia, spouses were not able to imagine their life
without their partners. On the contrary, daughters and
grandchildren were more likely to suffer from this role,
and often did not have the capacity to assist their loved
ones in a successful way.

Finally, it should be underlined that, although the results
obtained by this study are in line with previous research,
confirming most of the evidence highlighted by the inter-
national literature also for the Italian context for the first
time in such a detall, this investigation presents some
limitations. Firstly, since it used a qualitative methodology,
the small sample does not allow a generalization of the
results to other contexts. Moreover, the recruitment of
respondents was carried out by personal contacts and
support groups, a strategy that does not permit to control
for additional variables. Thirdly, it did not involve the per-
spective of service providers’ representative who are daily
in contact with informal caregivers, as their opinions might
have contributed to better understand and contextualise
the perspective of caregivers investigated here. Despite
these limitations, we believe that our findings offer a useful,
updated insight into the struggles and strengths of a core
component of ltaly’s long-term care system.

CONCLUSIONS

The impact of caregiving is enormous and affects all
aspects of one’s life and society as a whole. When a
person becomes a caregiver, he/she is at risk of high
psychological distress and of social isolation, with heavy
consequences also on the capacity to actively partici-
pate in the society. Our results confirm that caregivers
are not a homogeneous group, with different needs and
experiences that vary according to both caregiver’'s and
care recipient’s characteristics. Although these results
cannot be generalized due to the small sample size,
they provide important elements to be further explored
as well as some suggestions for implementation in the
clinical practice and for the planning of political and
economic interventions. Hence, supporting caregivers
in their tasks is a big societal challenge, requiring a ho-
listic approach and specific tools. Moreover, as formal
care is expensive and governments report increasing
difficulties in providing adequate financing, supporting
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informal care could represent an essential strategy to
save costs and delay institutionalization 22, Despite the
high number of studies in this field, some critical issues
remain and should be regarded as priorities by policy
makers and researchers. These include an urgent need
to reorganize health and social services in order to
provide caregivers with more effective counselling and
guidance, complete and accessible information, as well
as psychological support and respite care services.
More systematic and improved interventions in these
areas would contribute to alleviate the burden of care
and, as a consequence, increase the quality of care
provided to the care recipients. Policy makers should
therefore consider to further develop specific pro-
grammes to better recognize the role of caregivers and
reduce their still remarkable social invisibility. In particu-
lar, they should promote measures to help caregivers
in better reconciliating caring activities with their private
life and work in order to allow them to provide the best
care for their family members, if they wish to do so,
without having to stop being and feeling a member of
the wider society. Although some steps in this direction
have been already made by the ltalian government, our
findings clearly show that a lot still needs to be achieved
in this country to set up a true partnership between citi-
zens and institutions to protect the dignity of frail older
people and of their family caregivers.
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Appendix. Interview guide

1) Basic socio-demographic information about caregiver and care recipient:

a. Caregiver: gender; age; marital status; living arrangements; presence of children; working status (if retired,
last work done); educational level; hobbies/interests;

b. Care recipient: gender; age; relationship with the caregiver; living arrangements (if in different household);
health conditions; level of dependency (severely dependent, moderately dependent, slightly dependent,
independent).

2) History of caregiving:

a. How and when did you start caring for your family member?

b. What were the reasons?

c. Now think about a typical day during which you provide assistance to your family member. Could you tell
me about it? What activities do you do, how do these activities intertwine with your private life and your
work? How many hours a week do you provide care to him/her? Do you provide care to other persons?

3) Information about care and support:

a. Now let’s talk about information on health of your loved one, how it should be managed, useful contacts
etc. Where do you get this information and how?

b. What are the main difficulties encountered, if any?

4) Care network:

a. Now think about all the people who are involved with you in caring to your family member, considering
both other family members and external people like doctors, health workers, associations, friends, etc.
Who are these people? What activities do they do and how?

b. Do you receive (or have recently requested and are awaiting a response) other external aids (e.g. eco-
nomic) from social or health services, associations, other people outside the family? If yes, what are they?

c. Is there someone who supports you to deal with this situation? If yes, who and how?

5) Challenges and rewards:

a. How do you feel in the role of caregiver?

b. Did you have or do you currently have difficulty in reconciling your care activities with your private life /
work etc.? If so, which ones? How do you deal with them"?

c. Have you had or are you currently having difficulty managing your loved one’s assistance activities? If so,
which ones? How do you deal with them?

d. Did you have or do you currently have difficulty managing relationships with other people involved in

caregiving activities? If so, which ones? How do you deal with them?

. On the other hand, are there any positive aspect or things that make you satisfied? If yes, what are they?
6) Recognition and expectations:

Are you satisfied with the assistance you provide to your loved one?

Do you think your family understands your role and what you are doing for your family member?

And your employer and colleagues?

And society as a whole?

Given all that we have said so far, could you tell me what would you change / add to improve your quality
of life and the care you provide to your loved one?

What are your wishes for the future?
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Differential diagnosis of nontraumatic purpura in the elderly —
Have you considered acquired hemophilia?

M.A. Escobar?, C.B. Dyer?
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This clinical review discusses acquired hemophilia in the context of nontraumatic purpura in the elderly and
highlights the most recent published data and guidelines. Acquired hemophilia is a rare bleeding disorder that
occurs most frequently in the elderly population, and, is often associated with a high rate of morbidity and mor-
tality. Identifying the underlying cause of bruising or bleeding to make an accurate diagnosis and implement
appropriate management strategies can be complicated in the elderly patient where age-related comorbid
conditions and use of pharmacologic agents, and sometimes dietary supplements, confound the differential
diagnosis process. Delay in treatment can occur due to lack of awareness and challenges with the differen-
tial diagnosis. When bruising is not confined over bony prominences or appears in unusual places, it may be
worth considering abuse, where bruises are more commonly located on the head, neck, trunk, and buttocks,
as opposed to on the extremities. When bruises are larger or more numerous, or develop into hematomas, an
underlying hematologic defect should be considered and include such disorders as undiagnosed congenital
moderate/mild hemophilia A or an acquired inhibitor against a coagulation factor. Raising awareness of the
signs and symptoms of acquired hemophilia and the steps to diagnosis may lead to timely and appropriate
treatment of the elderly who present with unexplained bruising or bleeding and have no history of bruising or
bleeding.

Key words: Acquired factor VIl inhibitor, Acquired hemophilia, Bruising, Bleeding, Coagulopathy

EPIDEMIOLOGY AND PATHOGENESIS OF
BRUISING IN THE ELDERLY

There are several potential reasons for the onset of
bruising or bleeding in the elderly, including physical
trauma, coagulation disorders, systemic conditions and
simple aging of the skin that can lead to alterations of
the microvasculature. Hemorrhage, or macrovascular
disruption, is often the result of major trauma that leads
to alterations in blood volume and commonly presents
with pain and shock. Conversely, there is generally no
loss of blood volume or pressure associated with mi-
crovascular disruption; instead, petechiae and purpura

are the most common characteristics at presentation
of microvascular disruption '. Easy bruising has been
estimated to occur in 12% to 55% of healthy adults 2.
While the bruising signs of microvascular disruption are
fairly obvious, identifying the underlying cause to make
an accurate diagnosis and implement appropriate man-
agement strategies can be complicated in the elderly
patient where age-related comorbid conditions and
use of pharmacologic agents, and sometimes dietary
supplements, confound the differential diagnosis pro-
cess. The differential diagnosis should include a patient
history, the appearance and location of purpura, and
findings from appropriate laboratory tests .
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The objective of this review is to provide an overview of
purpura in the elderly and identification of the underly-
ing microvascular causes, particularly those that are not
obvious based on patient history, with a focus on find-
ings from published data and guidelines on acquired
hemophilia. Acquired hemophilia is a rare bleeding
disorder that often goes undiagnosed, misdiagnosed,
or has a clinically important delay in diagnosis, and,
because so, has a high cost and high rate of morbidity
and mortality. Increasing awareness of acquired hemo-
philia among those who care for the elderly may lead
to a more timely and accurate diagnosis and appropri-
ate acute and long-term management, especially when

referral to an experienced hematologist is considered
early in the differential diagnosis process.

The potential underlying causes of purpura are many
and varied. Table | provides a summary of each cause,
location and appearance of purpura (eg, petechiae or
purpura), and any unigue characteristics that should
be considered in the differential diagnosis in the elderly
patient.

In many cases, the underlying microvascular pathology
for the observed purpura is unknown. This includes se-
nile purpura also called solar or actinic purpura seen in
older adults (Fig. 1). The prevalence is as high as 10 to
12% in patients aged 70-90 year; it is more common

Table |. Potential causes, location, appearance, and diagnostic criterion by classification of purpura in the elderly (from Zumberg,

Kitchens, 2007, mod.) .

Classification of purpura
or microvascular lesion

Appearance
and location of bruising

Diagnostic criterion
or clues

Purpura with no known underlying microvascular pathology
True purpuric lesion — presen

ce of extravasated red cells

e Petechiae on face and neck from in-
creased venous pressure from vomiting
or seizures, or hanging upside down (eg,
to relieve back pain)

Purpura on palms/soles of feet from trau-
matic blows, such as falling from a tall ladder

Mechanical causes

o History of activities prior to appearance of purpura

Formation of petechiae can be seen after choking, asphyxiation, sei-
zZure, barotrauma, electrocution

Facial or truncal bruises larger than 5 cm can indicate elder abuse

Factitious and psychogenic | e

purpura

Purpura is well demarcated; usually in
areas readily accessible by the indi-
vidual

History that is vague or not credible

Cause is self-infliction with various suction devices, tools etc.
Individuals often have major emotional disturbances and unresolved
conflict

Purpura simplex Small bruises associated with daily life
(eg, being pinched)
Often appear ~ 30 inches above the

floor (ie, height of most furniture)

Nonpathologic normal process
More frequently reported by women

Senile purpura Arms and legs; sun-exposed areas

e Non-blanching, red to purple

Age is the greatest risk factor
May occur spontaneously

Bruises and hematomas * Bruises are not palpable and are flush
with the surface of the skin

Can develop into larger bruises or even
hematomas in presence of platelet or

coagulation defects

¢ Trauma, location, and appearance of bruising are key considerations
Bruising typically occurs over bony prominences

Unusual bruising: bruises NOT confined to bony prominences or in unusual
places (eg, soles or palms) may raise concerns of abuse

Bruises that are larger or more numerous, and especially if palpable:
consideration may be given to a hematologic defect as the underly-
ing cause (eg, von Willebrand disease, acquired factor VIII inhibitor)

Progressive pigmented
purpuras

Characteristic collection of progressive
purpuric lesions around the legs

Dermatologic conditions with no known underlying cause

CBC and immunologic test result normal

No known sequelae; treatment is cosmetic

Upon biopsy: absence of leukocytoclastic vasculitis; many display
mononuclear pericapillaritis

Purpura associated with abnormalities of platelets
Most commonly a result from mild trauma with profound thrombocytopenia (< 20,000/uL); also associated with qualitative platelet defects

Thrombocytopenic purpura
(autoimmune)

e Spontaneous purpura and epistaxis
most frequently seen in severe throm-
bocytopenia

e Petechial hemorrhage is the clinical hall-
mark of acute ITP

¢ Platelet count < 10,000/dL
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Classification of purpura
or microvascular lesion

Appearance
and location of bruising

Diagnostic criterion
or clues

Purpura associated with
abnormal platelet function

e Purpura or epistaxis due to platelet dys-
function

e Use of antiplatelet agents: aspirin or newer agents used for ischemic
heart disease (see Table I1I)

e Use of dietary supplements; especially with an underlying platelet
defect (see Table IV)

e Congenital defects: Bernard-Soulier syndrome or Glanzmann’s
thrombastenia (life-long history of bleeding)

Cutaneous vasculitis

e Palpable purpura

One of most common causes of nonthrombocytopenic purpura

Frequently associated with significant underlying medical disease

Main clinical attribute is palpable purpura

Histologic hallmark: leukocytoclastic vasculitis

Normal results for nearly all routine labs (eg, CBC, coagulation profile,

serum studies for cryoglobulins, serologic studies for ANAs, serum

complement levels, and ANCAs); except, sedimentation rate is sub-

stantially elevated in most cases.

e Causes are many; characterized as rheumatologic in origin and as-
sociated with requisite immune complexes

o Majority of adult cases are from primary causes: idiopathic, upper respira-
tory viral or bacterial infection, and hypersensitivity to drugs such as peni-
cillin, iodine, aspirin, antibiotics, analgesics, NSAIDs, thiazides, colchicine

e Most common secondary causes in adults include: lupus erythe-

matous, cryoglobulinemia, chronic hepatitis C, Sjogren syndrome,

polyarteritis nodosa, Churg-Strauss syndrome, rheumatoid arthritis,

subacute bacterial endocarditis

Purpura associated with microbial endothelial damage
Caused by residence and proliferation or direct attack by microorganisms

Rickettsial disease

e Petechial rash may be detected the first day
of illness, but more often third or fourth day
e Spots become larger (5-6 mm diam-
eter) than most petechiae and may have
vague border that blend into erythema
e Spots may appear on palms and soles

¢ Rocky Mountain spotted fever by far the most common cause

Leptospiral disease

e Petechial rash

¢ Petechial rash, sometimes modest thrombocytopenia, and DIC

Parvovirus B19 Infection

o Self-limiting “socks and gloves” pete-
chial rash

¢ Skin biopsy shows no evidence of vasculitis

Viral hemorrhagic fevers

e Petechiae
¢ Hemorrhage in multiple organs

¢ Global distribution in remote areas
¢ Bleeding and accompanied thrombocytopenia or DIC

Purpura associated with decreased microvascular mechanical strength

Scurvy

e Bleeding is characterized by perifollicu-
lar hemorrhage; large-huge, flat, plate-
like ecchymoses; and hypertrophic
spongy, bleeding gums

e Diagnosed by its appearance

Hypercortisolism

e Purpura seen primarily on the extensor
surfaces of the forearms and is the pre-
senting sign in 25% of cases

e Result of hypercortisolism

Senile, atrophic, or actinic
purpura

e Purpura on the extensor surfaces of the
forearms is characteristic, especially for
those who work outdoors without ad-
equate skin protection.

e Hemostasis is normal

e Skin is extremely thin in affected areas and if biopsied the dermal-
epidermal junction will be thin and flattened

e Slight trauma or stretching of the skin can physically rupture the skin
with subcutaneous bleeding as a result

e Common in older and debilitated individuals

o Sometimes seen in healthy individuals with excessive exposure to the sun

Heritable disorders of
connective tissue

e Large vessel hemorrhage
e Subcutaneous hemorrhage may also oc-
cur, but is not of diagnostic importance

¢ Bleeding as a result of tearing fragile subcutaneous tissues and skin
as the result of spontaneous purpuric lesions.

¢ No persistent coagulation or platelet abnormality

e Healing is impaired
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Classification of purpura
or microvascular lesion

Appearance
and location of bruising

Diagnostic criterion
or clues

Amyloidosis

e Purpuric bleeding with somewhat unu-
sual distribution along pressure points,
particularly in the periorbital area

e Coagulation abnormalities are frequent, multiple, and of varying pat-
terns of amyloidosis, which can confound an accurate cause of the
purpura (ie, deposition of amyloid)

Purpura associated

with microthrombi

Disseminated intravascular
coagulation

e Purpuric skin lesions and frank purpura
fulminans

e Fibrin deposition in microcirculation
e Multiorgan dysfunction syndrome
e Abnormal coagulation studies and platelet count

Warfarin skin necrosis

e Preceded by stinging or bumning sensa-
tion ~ 2-4 days after initiation of warfa-
rin therapy; site becomes hemorrhagic
1-2 days later

o More frequent in women than men (9:1), and
develops in areas where generous adipose
tissue is found (ie, thighs, buttocks, breasts).

e |f not promptly treated, site become ne-
crotic and appears as a large burn eschar

¢ Upon biopsy, fibrin deposition is prominent in dermal microcirculation

Fat embolism syndrome

e Petechiae with unusual distribution
scattered about the neck, shoulders, and
axillary folds in the upper chest area; oc-
casionally in conjunctivae

¢ Diagnosed based on presence and location of petechiae (60% of
cases); shortness of breath (50% of cases)

e Fever is characteristic

Peak incidence ~24-72 h after traumatic event.

Associated with trauma: seen in 10-20% of all trauma cases when

sought, specifically in cases of trauma and hypoxemia

e Seen in up to 60% autopsies involving blunt trauma

Blue toe syndrome,
purple toe syndrome,
and cholesterol emboli
syndrome

e Purple or blue discoloration of the toes
Necrosis of toes and feet and significant
soft tissues areas of the legs, or lower
flank and back

e QOccur during heparin or warfarin administration, following abdominal
trauma or cardiac catheterization, or spontaneously

¢ All patients have significant underlying atherosclerosis and if lesions
are biopsied cholesterol crystals in arterioles seen

e Differential diagnosis should focus on the arterial system: echocardiog-
raphy with aortic arch, imaging aorta; ankle-to-brachial pressure index

Purpura associated with vascular malignancy

Associated with AIDS

Most common form is Kaposi sarcoma:
ecchymotic-appearing macular lesion
that progresses to plaque or nodular le-
sions

e Key to diagnosis: early purpuric Kaposi sarcoma lesion does not
blanch on external pressure

¢ Diagnosis may depend on biopsy, and can be done without risk of
hemorrhage

Other hematovascular findings of hematologic interest

Livedo reticularis

Dusky, ill-defined violaceous reticular
pattern seen on legs and occasionally
arms; some resemblance to blue/purple
fishnet stockings

e May appear transiently in normal individuals in a cool environment;
sometimes seen in lupus erythematosus, antiphospholipid antibody
syndrome and other rheumatic disorders

Urticarial vasculitis

Similar appearance to typical urticaria,
but with a substantial vasculitic com-
ponent

e Lasts > 24 hours, painful, sometimes burning sensation; when le-
sions are clear some residual purpura is seen
¢ (Can be associated with hypocomplementemia

Hemangiomas e Soft bluish tumors common in infants | e Can appear anywhere in the body, most commonly on the scalp, face,
and spontaneously regresses chest or back
e Some are persistent, huge, cavernous
and require aggressive treatment
Cherry angiomas e Small (1-3 mm), cherry-red, domed |e® Do not blanch as easily or completely as telangiectasias of HHT syn-
papules over upper abdomen and lower | drome
chest that occur in second-half of life
Spiders ¢ 1-3 cm legs that radiate from a 1-2 mm | e Gentle pressure collapses spider and legs
central body e Seen in aging, cirrhosis, and pregnancy
Erythema ¢ Redding of skin, notably on the face; no | ® Blanches with pressure or application of cold

clear borders

e May be result of hot environment, hyperthermia, fever, mild viral in-
fection, or emotional reaction
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Figure 1. Representative pictures of A) Senile purpura. B) Typical non-traumatic hematoma of soft tissue in an elderly individual
with acquired hemophilia A. C) Subcutaneous hematoma from pressure from the brassiere in a patient with acquired hemophilia
A. D) Extensive hand hematoma after venipuncture in a patient with acquired hemophilia A. E) Petechiae in a patient with immune
thrombocytopenia (ITP) with platelet count < 10,000.
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in women %€, The underlying cause of senile purpura is
fragile skin due to aging, although secondary causes
include solar damage, genetics, and long-term use
of corticosteroids. These lesions may or may not be
related to trauma as many older adults do not recall
causative events 7. Recommendations for prevention
include protection from the sun, emollients, and ad-
equate protein intake’.

Purpura simplex is due to blood vessel fragility and
medication use irrespective of age. Mild day to day
trauma can lead to purpura simplex, where small bruis-
es associated with daily living appear over bony promi-
nences. However, when bruising is not confined over
bony prominences or appears in unusual places, it may
be worth considering abuse. Abuse is more common
when bruises are on the head, neck trunk and buttocks
as opposed to extremities. Bruises due to abuse are
more likely to be 5 cm or larger. The color of the bruise
is not helpful in timing the traumatic event with acciden-
tal bruises or those associated with abuse &. Notably,
when bruises are larger or more numerous, or develop
into hematomas, an underlying hematologic defect
should be considered and include such disorders as
undiagnosed congenital moderate/mild hemophilia A
or an acquired inhibitor against a coagulation factor (ie,
FVIII or von Willebrand factor).

Acquired hemophilia is a rare (1-1.48 in 1 million 9), but
severe bleeding disorder that occurs when autoan-
tibodies develop against clotting factors '°, the most
common of which is directed against FVIII ''. Patients
with acquired hemophilia often present with large areas
of subcutaneous hemorrhage (Fig. 1), which can be
spontaneous or result from mild trauma or invasive pro-
cedures '. Compartment syndrome can develop rapidly
in acquired hemophilia when bleeding occurs into soft
tissues 2. The bleeding pattern of acquired hemophilia
is distinct from that of congenital hemophilia where
bleeding occurs mostly in joints and appears in the form
of a true hematoma. Acquired hemophilia is seen most
commonly in the elderly population, with the exception
in younger women of childbearing age 3. Increasing
age has been shown to be an independent predictor
of death in people with acquired hemophilia ® 14, with
those < 76.3 years at 16%, but 43% for those who are
> 76.3 years '®. The mortality rate may even be under-
estimated because, at least in part, data in the literature
largely comes from centers of expertise where mortality
rates would be expected to be lower than elsewhere.
The European Acquired Hemophilia (EACH-2) registry
is by far the largest prospective study of acquired he-
mophilia to date and included data from 501 patients
(53 male, 47% female) with a median age at diagnosis
of 73.9 years (IQR, 61.4-80.4 years) from 117 different
centersin 13 countries 3. The most common symptoms

of aquired hemophilia in the EACH-2 registry were sub-
cutaneous bleeding (purpura) and soft tissue bleeds,
including bleeding into skin (53%), musculoskeletal and
retroperitoneal bleeding (50%), and mucosal bleeding
(32%) 3. While most bleeds were spontaneous (77 %),
some were attributed to trauma (8%), surgery (8%), and
the peripartum period (4%) 2. Similar findings were re-
ported from the Hemostasis and Thrombosis Research
Society (HTRS) registry, with the most common site
of bleeding being subcutaneous bleeding (40%) fol-
lowed by mucosal bleeding (33%), and most bleeds
were spontaneous (70%), with others associated with
trauma (18%), followed by dental (2%), surgical (2%),
and other medical procedures (4%) '°. Finding from the
EACH-2 registry showed that a delay in diagnosis can
result in subsequent delay in the initiation of hemostatic
treatment with up to 35% of patients being diagnosed
more than 7 days after the initial bleeding episode; and
of these, 67% had severe bleeding 3. Overall, there is
a high rate of mortality (more the 20%) associated with
acquired hemophilia in the eldery 226, which usually
occurs within the first few weeks of the onset of bleed-
ing symptoms 2. Age-related comorbidities, medica-
tions, and frailty that are common in elderly patients
contribute to the situation 2,

Purpura that is associated with quantitative platelet ab-
normalities is most commonly a result of mild trauma
with profound thrombocytopenia (< 20,000 ul). Acute
idiopathic thrombocytopenic purpura with a platelet
count < 10,000 ul usually presents as petechial hemor-
rhage. Qualitative platelet defects can also present as
purpura because of effects of antiplatelet agents used
for ischemic heart disease, use of dietary supplement,
mostly in conjunction with an underlying platelet defect,
or on rare occasions from congenital defects such as
Bernard-Soulier syndrome or Glanzmann’s thrombas-
tenia '

Side effects of anticoagulants and NSAIDs, both fre-
quently prescribed to older patients, are some of the
most common causes of bleeding in the elderly 7 '8,
Notably, while newer oral anticoagulants are adminis-
tered at fixed doses and have some advantages over
warfarin, the response between patients is highly vari-
able and there is no reliable method of monitoring their
activity '®. Chronic administration of anticoagulants,
especially in combination with antiplatelet agents, has
been shown to increase the risk of bleeding that can
range from skin bruising to intracranial and fatal hemor-
rhages 202", Table Il provides a list of the common phar-
macologic anticoagulant agents with their mechanism
of action and parameters for increased risk of bleeding.
Approximately half the US adult population regularly
consumes a dietary supplement 28, some of which can
lead to exacerbate bleeding in combination with other
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Table Il. Pharmacologic anticoagulant agents and bleeding risk parameters (from Altman, 2014, mod.) *°.

K activity

Pharmacologic Mechanism of action Increased-risk of bleeding parameters
anticoagulants
Warfarin ¢ Inhibits vitamin K oxide reductase and thereby reduces vitamin | ¢ Narrow therapeutic window

Slow onset/offset of action

Interactions with food and drugs

Unpredictable response, requires systematic mon-
itoring and frequent dose modifications

Antiplatelets

thrombin-related platelet aggregation 2

parameters, or bleeding time %

Aspirin ¢ Inhibits COX enzymes e Increased risk of bleeding when combined with

e Inhibits platelet generation of thromboxane A2 another antiplatelet or anticoagulant

e Weak inhibitor of platelet aggregation e Antiplatelet combinations significantly prolong
Clopidogrel ¢ Inhibits ADP receptors on the platelets bleeding time and increase incidence of subcuta-
Dipyrimidole « Inhibits platelet aggregation via inhibition of adenosine deami-|  Neous hematomas and epistaxis

nase and phosphodiesterase activity

Anagrelide ¢ Phosphodiesterase inhibitor 2

* |nhibits maturation of platelets from megakaryocytes %
Ticagrelor « |nhibits platelet aggregation *

e P2Y12 receptor antagonist 2
Vorapaxar o PAR-1 receptor antagonist % e Used in combination with either aspirin or clopi-

e Inhibits thrombin-related platelet aggregation via inhibition of

¢ Does not affect ADP-mediated platelet aggregation, coagulation

dogrel
¢ Increased risk of intracranial hemorrhage 2

Anticoagulants w/antithrombin activity

activity

Heparin e Activates antithrombin, which inactivates thrombin, factor Xa, | e Bleeding is a common side effect
and other proteases, and thereby inhibits thrombin formation | e Heparin-induced thrombocytopenia is a serious
side effect
Dabigatran e Direct thrombin inhibitor e Lack of an effective and reliable clotting assay to
measure anticoagulation
Rivaroxaban e Direct inhibitor of free and clot-bound activated coagulation fac- | e Lack of an effective and reliable clotting assay to
tor X and prothrombinase activity measure anticoagulation
Apixaban ¢ Direct inhibitor of free and clot-bound activated coagulation fac- | ® Lack of an effective and reliable clotting assay to
tor X, and prothrombinase activity measure anticoagulation
Edoxaban e Inhibitor of activated coagulation factor X, and prothrombinase | ® Lack of an effective and reliable clotting assay to

measure anticoagulation

pharmacologic treatments. Further, many patients do
not inform their physicians about their use of supple-
ments. Popular dietary supplements such as fish oil,
Ginkgo biloba, ginger, ginseng, and vitamin E can in-
terfere with hemostasis, and adversely affect coagula-
tion alone or in combination with an anticoagulant or
antiplatelet medications such as NSAIDS, clopidogrel,
or aspirin 2°. Commonly used natural products, dietary
supplements, and herbs and their anticoagulant activity
and risk of bleeding are show in Table Il

The most common cause of nonthrombocytopenic
purpura is cutaneous vasculitis, which presents with
palpable purpura and has a histologic hallmark of
leukocytoclastic vasculitis. The underlying causes are
many, but are typically rheumatologic in origin and as-
sociated with requisite immune complexes .

Other underlying causes of purpura are more readily

known or identifiable, and include association with mi-
crobial endothelial damage, decreased microvascular
mechanical strength, microthrombi (including throm-
botic thrombocytopenic purpura), vascular malignancy,
and other findings of hematologic interest (see Table ) ™.

DIAGNOSTIC APPROACH

The differential diagnosis for purpura in an elderly patient
without a previous history of bleeding or known under-
lying microvascular pathology should include a detailed
review of the patient’s medical history along with appro-
priate laboratory tests. Considerations of the unknown
cause of purpura should be given to trauma, compli-
cations from anticoagulants or NSAIDs, autoimmune
disorders, cancers, and bleeding disorders such as von
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Table ll1. Dietary supplements: mechanism of action and risk of bleeding (from Stanger, 2012, mod.) .

Dietary supplements? Mechanism of action on platelets Increased-risk of bleeding parameters
Ginkgo biloba e reduced platelet aggregation e Used in combination with warfarin, anti-platelet
agents or NSAIDs: cases of spontaneous intrac-
erebral hemorrhage, retrobulbar hemorrhage,
subarachnoid hemorrhage, subdural hematoma,
and spontaneous hyphema have been reported
Ginger o Alters thromboxane synthesis ¢ No confirmed anticoagulant properties
¢ Inhibits arachidonic acid-induced platelet activation
Ginseng * Reduced platelet aggregation e When higher than recommended doses used
(rude preparations of dried root powder 1-2 g for
up to 3 months) 3
e Used in combination with anticoagulants, anti-
platelet agents and NSAIDs
Fish oil e Reduced platelet aggregation ¢ Bleeding time may increase when used in combi-
¢ Increased bleeding time nation with NSAIDs or other anticoagulants
Vitamin E e Reduced platelet adhesion to endothelial cells ¢ High doses may inhibit platelet aggregation (al-
e Prevents platelet aggregation pha or gamma-tocopherol)
e Increased bleeding time
Curcumin e |nhibits platelet aggregation * e Increase risk of bleeding when used in combina-
e |nhibits formation of thromboxane A2 *' tion with anticoagulant or in those with bleeding
disorders

2These supplements can cause bleeding during surgical procedures.

Willebrand disease, moderate and mild congenital he-
mophilia, acquired platelet disorders, and acquired fac-
tor deficiencies like acquired hemophilia A '. In the case
of malignancy, differential diagnosis is important and
can be challenging with several more common reasons
for bleeding, such as DIC, thrombocytopenia, and lo-
calized bleeding from tumor tissue %2. The differential di-
agnosis of purpura should involve consultation with and
or referral to a hematologist with expertise in diagnosis
of bleeding disorders and other causes of purpura that
may complicate an accurate diagnosis and potentially
delay effective treatment, which in some cases could
result in death. Consult with a dermatologist is also
merited as causes of purpura can include dermatologic
conditions. The differential diagnosis process should
start with a complete blood count and blood smear,
along with prothrombin time (PT), partial thromboplastin
time (PTT) and thrombin time (TT). Should these initial
tests be inconclusive, then additional analyses such as
fiorinogen level, platelet aggregation and analyses for
fibrin degeneration products and D-dimers should be
conducted. In obscure cases, blood cultures, viral stud-
ies, and even bone marrow biopsy may be warranted .
Determining the underlying cause of purpura in an
elderly patient with a malignancy can be difficult due
to the number of potential causes % 24, The potential
underlying causes range from pre-existing conditions
to cancer treatments or even the malignancy itself 2.
Causes of purpura due to the malignancy include throm-
bocytopenia resulting from bone marrow infiltration or

trauma to friable and/or highly vascularized malignant
tissues %2. Further, many chemotherapeutic agents are
myelosuppressive, leading to thrombocytopenia and
conditions (eg, infection and sepsis) that trigger DIC 2,
Notably, DIC is the most common cause of bleeding in
the setting of malignancy 2. On rare occasions, bleed-
ing in patients with cancer results from the develop-
ment of coagulation factor VIII inhibitors (ie, acquired
hemophilia). In approximately 50% of cases, acquired
FVIII inhibitors develop in patients with other underlying
conditions, including malignancies .

In the case of acquired hemophilia A, there are 3 im-
portant clues to consider for diagnosis: 1) new onset of
bruising or bleeding, 2) no previous history of bruising or
bleeding, and 3) an isolated prolonged PTT with normal
results for thrombin and prothrombin times and platelet
count. Similar test results can be seen with presence of
a lupus anticoagulant, except that these patients usually
do not present with bleeding symptoms. In the contrary,
many of them will have thrombosis and/or miscarriages.
The next step after having a prolonged PTT is perform-
ing a mixing study of the PTT with normal plasma. This
test can be easily done in most laboratories that are per-
forming basic coagulation tests. It is recommended to
do an immediate (baseline) PTT followed by a PTT after
an hour incubation at 37 C because some antibodies
are time and temperature dependent. If the mixing study
fully corrects the PTT, it is indicative of a deficiency of
a coagulation factor in the intrinsic pathway (eg, FVIII,
FIX, FXI, FXIl). However, if the PTT does not correct, one
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New onset of bruising or bleeding
PT/PTT/TT/platelet count
Normal | | Abnormal
¥ v
Drugs ¢ Prolonged PTT (intrinsic pathway)
e Antiplatelet _, Inhibit _ * Prolonged PT (extrinsic pathway)
agents platelet aggregation ¢ Prolonged TT: Fibrinogen activity,
¢ Direct oral certain anticoagulants
: == [nhibit factor Xa
anticoagulants R ¢ Prolonged PT/PTT (common pathway)
e Herbs =—p Inhibit
platclet aggregation
¢ Thrombocytopenia

o Bone marrow defect

Usciiiia —>  Platelet dysfunction ’} Id}f)pzithm thrombocytopenic purpura
o Liver disease
o Thrombotic thrombocytopenic purpura
o DIC

Qualitative Inhibit 2 r;d“f““o“s

Platelet Disorders platelet aggregation O Infections

Figure 2. Clinical algorithm.

must consider the presence of an antibody against FXII,
FXI, FIX, FVIIl or a lupus anticoagulant. At this point in the
differential diagnosis, analysis of specific factor levels can
be performed. It is not usual for antibodies against FVIII
to have a partial correction of the immediate PTT with a
prolongation of this test after an hour incubation at 37°C.
Lupus antibodies do not usually show this behavior. It
should also be noted that heparin and direct oral antico-
agulants (see Table Il) may interfere with laboratory test
results and can resemble FVIII inhibitors, thereby con-
founding laboratory test results and warrant specialized
tests for exclusion % %7, Measuring thrombin time may
differentiate the effects of direct thrombin inhibitors from
acquired FVIII inhibitors ¥7. Further, an anti-FXa assay

may differentiate the effects of anticoagulants that inhibit
factor Xa from FVIII inhibitors 3. A clinical algorithm can
be seen in Figure 2, and differential diagnostic approach
when an acquired factor VIIl inhibitor is suspected can be
found in Figure 3.

THERAPEUTIC INTERVENTION

Treatment for many cases of purpura does not require
hematologic intervention, while in other cases it is war-
ranted. Regardless, the appropriate course of treat-
ment requires an accurate diagnosis of the underlying
cause of purpura. In many cases, a hematologist and
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Sudden onset of purpura with unknown cause

| 1' Bruising not confined to
1| bony prominences or in
I

unusual places, consider abuse

Larger, or more numerous bruises or hematomas, consider an underlying hematologic defect

Unusual bleeding sites, such as subcutaneous, gastrointestinal, muscle, and mucous membranes
(eg, epistaxis, genitourinary, retropharyngeal, retroperitoneal, intracranial), consider an
acquired inhibitor against a coagulation factor (eg, FVIII)

Laboratory testing results indicate
an isolated prolonged PTT with
normal PT, TT and platelet count

Vv

el

Screen for heparin
and
lupus anticoagulant

Consult with hematology specialist or hemophilia treatment center for further recommendations

Immediate and 1 hour 5

PTT mix—normalized

1:1 Mixing study of PTT

}

PTT mix—still prolonged

Assay specific clotting factors

Deficiency of clotting factors in
the intrinsic pathway:
FVIIL, FIX, FXI, FXII*, and contact factors®

(*not clinically significant)

|

Specific Factor VIII deficiency

}

Bethesda assay:
Quantify inhibitor titer
(BU/ml. plasma)

Restore Hemostasis
Diagnosis of I

acquired FVIII antibody
(Acquired Hemophilia A)

Eradicate Inhibitor

Figure 3. Differential diagnosis of acquired hemophilia A.
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Table IV. General treatment approaches to nontraumatic purpura (from Zumberg, Kitchens, 2007, mod.) .

Treatment approach Diagnosis

No hematologic treatment

Purpura simplex, progressive pigmented purpuras, primary cutaneous vasculitis

Hematologic treatment

Immune thrombocytopenic purpura, thrombotic thrombocytopenic purpura, disseminated
intravascular coagulation

Nonhematologic treatment .
Factitious purpura

Psychiatric evaluation Secondary GV
Rheumatologic evaluation

Antibiotics Scurvy
Dietary management

RMSF, subacute bacterial endocarditis, meningococcemia

dermatologist should be consulted in the differential
diagnosis of the underlying cause of purpura. Table IV
shows 3 general treatment approaches depending on
the diagnosis of purpura.

In a case of acquired hemophilia, there are 2 treatment
strategies undertaken. First, bypassing agents (ie, by-
pass the factors that are blocked by the inhibitor) or re-
combinant porcine FVIII are used to manage the acute
bleeding, and then in most cases immunosuppressive
therapy should be used to eradicate the antibody 8.
Care should be taken when undergoing immunosup-
pressive therapy, as neutropenia is a serious concern
in elderly patients who are often susceptible to infection
because of underlying comorbidities.

PREVENTION

While purpura itself in many cases cannot be prevent-
ed, the morbidity and mortality associated with various
causes of purpura can be reduced and even prevented
with timely diagnosis and appropriate management.
Upon presentation, proper diagnosis of the underlying
cause of purpura in the older or elderly patient is often
complicated by chronic comorbidities and medications
that confound laboratory tests, among other reasons
that are inherent in the elderly population. A key to a
timely and accurate diagnosis, and prevention of un-
necessary morbidity and mortality is awareness of rare
conditions, such as acquired hemophilia A, and inclu-
sion of an expert in bleeding disorders when one is
suspected 1123,

Generally, coagulation tests are not recommended for
routine preoperative screening. A PT and PTT are indi-
cated for patients with a history of bleeding disorders,
on medications affecting coagulation like warfarin, or
on hemodialysis. According to the American College of
Surgery’s National Surgical Quality Improvement Pro-
ject with the American Geriatric Society, preoperative
screening is indicated in patients undergoing “high risk
procedures that involve arterial reconstruction, cardiac
surgery, cancer operations, and ones in which small

amounts of bleeding can cause dramatic complications
(neurosurgical or orthopedic spine procedures)”. In ad-
dition, the prothrombin time is also indicated in patients
with malnutrition, malabsorption, or liver disease *.

SUMMARY AND CONCLUSIONS

Diagnosis of the underlying cause of nontraumatic
purpura can be challenging in the elderly who often
have additional chronic comorbid conditions that may
require pharmacologic treatment that can also com-
plicate laboratory testing. A multidisciplinary team of
those experienced with identification of the underlying
causes of purpura and subsequent treatment include a
laboratory specialist, and, if a bleeding disorder is sus-
pected, a hematologist with experience in diagnosing
and treating patients with rare bleeding disorders such
as acquired hemophilia A. Use of a detailed patient
history, appearance and location of purpura, and labo-
ratory findings are all important tools in the differential
diagnosis process. Prompt diagnosis and treatment are
key to a good outcome, as delays in the diagnosis of
acquired hemophilia A often result in severe bleeding
and high morbidity and mortality that otherwise could
be avoided. Raising awareness of acquired hemophilia
A among those who care for the elderly may lead to
a more timely and accurate diagnosis and appropriate
acute and long-term management.
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Gait Speed test in physically frailty patients
with ST-segment elevation myocardial infarction
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Coronary artery disease (CAD) is the most frequent cause of death worldwide and, approximately. Age is an
important determinant of outcomes for patients with ST-segment elevation myocardial infarction (STEMI). Old-
er adults are at particular risk of developing frailty, a biological syndrome of decreased physiological reserves
resulting in increased vulnerability to stressors. When exposed to such stressors, frail patients are at risk for
decompensation, adverse events, procedural complications, prolonged recovery, functional decline, disability
and mortality. Frailty has become a priority section in cardiovascular medicine because of the aging and the
comorbidities of these patients. There is no upper age limit with respect to reperfusion, especially with PPCI.
In a 2013 study, Yasushi Matsuzawa et al. evidenced that slow gait speed was strongly associated with future
cardiovascular events in STEMI patients who underwent successful primary percutaneous coronary interven-
tion (PPCI). On the basis of existing literature, we may speculate that STEMI patients with frailty should be
studied with 5 metres gait speed test before hospital discharge, for a better evaluation of physical status. The
results of the test might indicate how to set the pharmacological strategy, cardiac rehabilitation and the time of

follow-up, for improving quality of life of the patients, reducing mortality and hospitalization.

Key words: Gait Speed Test, STEMI, Frailty

BACKGROUND

Coronary artery disease (CAD) is the most frequent cau-
se of death worldwide and, approximately, accounts for
1.8 million annual deaths in Europe, with naturals va-
riations between countries '. The relative incidence of
ST-segment elevation myocardial infarction (STEMI) is
decreasing but mortality and hospitalization for acute
coronary syndrome (ACS) continue to be a elevated .
The mortality in STEMI patients is influenced by many
factors, among them: advanced age, Killip class, time
delay to treatment, presence of emergency medical sy-
stem (EMS)-based STEMI networks, treatment strategy,
history of ACS, diabetes mellitus, renal failure, number
of diseased coronary arteries and left ventricular ejec-
tion fraction (LVEF).

In particular, age is an important determinant of outco-
mes for patients with STEMI.

In fact, medically and surgically treated cardiovascular
disease (CVD) lead the patients to a frailty status, but
many patients are already frails before CVD 2.

Older adults are at particular risk of developing frailty, a
biological syndrome of decreased physiological reserves
resulting in increased vulnerability to stressors. Stres-
sors are broadlyclassified as acute or chronic illness
(e.g., myocardial infarction) or iatrogenic (e.g., cardiac
surgery) 2 3. When exposed to such stressors, frail pa-
tients are at risk for decompensation, adverse events,
procedural complications, prolonged recovery, functional
decline,disability and mortality. Frailty has become a pri-
ority section in cardiovascular medicine because of the
aging and the comorbidities of these patients 2.
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In the general critical care setting, about one-third of
older adults are frails and frailty is associated with in-
creased morbidity, mortality, and resource use, such as
length of critical care unit stay and readmission rate 2.
The adverse outcomes associated with frailty and CAD
are clearly demonstrated in the existing literature and it
is known that frailty patients with CAD have an higher
risk of death and re-hospitalization for CVD.

FRAILTY ASSESSMENT

There are over 20 frailty tools to measure frailty. Most
tools focus on 1 or more of the 5 core domains that
define the frailty phenotype: slowness, weakness, low
physical activity, exhaustion, and shrinking. Slowness
is measured by a comfortable-pace gait speed test,
weakness by a maximal handgrip strength test (using a
dynamometer), and other domains by questionnaire or
more specialized instruments °.

These domains may be considered individually or
combined into a variety of scales. The Fried scale en-
compasses slowness, weakness, low physical activity,
exhaustion, and shrinking (unintentional weight loss),
with > 3 of 5 criteria required for a diagnosis of frailty.
This is the most frequently cited frailty scale and has
been demonstrated to predict mortality and disability in
large cohorts of elderly patients with CVD.

Whether cognition and mood should be considered as
the sixth and seventh domains of frailty or as modula-
ting factors remains an area of discussion °©.

There is a large and increasing body of evidence indi-
cating that the prognosis of older patients is strongly
related to the presence of concomitant diseases and
to the degree of physical, cognitive, biological, and so-
cial impairment ©1°, A multidimensional assessment is
known to be useful for evaluating prognosis in these
subjects 810,

The Short Physical Performance Battery (SPPB) en-
compasses slowness, weakness, and balance.

This is measured by a series of 3 timed physical perfor-
mance tests (gait speed, chair rises, and tandem balan-
ce), each is scored O to 4 and a total score < 5 of 12
is required for a diagnosis of frailty. In contrast to these
multi-item frailty scales, 5-metres gait speed test has been
proposed as a single-item measure of phisical frailty .

FRAILTY STATUS WITH CARDIOVASCULAR
DISEASES PROGNOSIS

Frail patients with CVD have a worse prognosis than
non-frail patients. In 2011 study, 628 patients > 65
years who underwent PCIl at the Mayo Clinic, 3-year

mortality was 28% for frail patients compared with 6%
for non-frail patients using the Fried criteria 23,

Frailty is strongly and independently associated with a
risk for short-term outcomes for elderly Non ST-seg-
ment Elevation Myocardial Infarction) NSTEMI patients,
including in-hospital mortality, 1-month mortality, pro-
longed hospital care ' 15,

Identifying frailty has important implications for clinical
care. The presence of frailty, worse health status, and
more comorbid conditions identify a subset of elderly
patients at higher risk of dying during the follow-up,
even after a successful procedure °.

The magnitude of risk associated with the frailty, co-
morbidity, and poor quality of life is greater than pre-
dicted from the risk models derived from conventional
risk variables.

Identifying frailty can also prompt more comprehensive
geriatric evaluation, and interventions to improve fun-
ctional status. Reducing frailty is likely to both improve
clinical outcomes and decrease healthcare utilization
and costs °. Frailty is a strong predictor of mortality in
patients with chronic heart failure. In patients admitted
to hospital with acute decompensated heart failure,
simple measures of physical function have been asso-
ciated with length of hospital stay, reduced activities of
daily living, higher readmissions, and mortality 1618,

In patients with severe symptomatic aortic stenosis
treated by TAVR, frailty predicts need for institutional
care and mortality 6—-12 months after a successful pro-
cedure 921,

FRAILTY STATUS AND STEMI

Frail patients receive lower rates of invasive cardiac
care during ACS hospitalization. In a 2018 study, the
investigators utilized the CONCORDANCE registry da-
tabase to report the prevalence of frailty in older adults
presenting with ACS 22,

Increased frailty was independently associated with in-
creased postdischarge all-cause mortality but not car-
diac-specific mortality 4. These findings inform identifi-
cation of frailty during ACS hospitalization as a potential
opportunity to address competing risks for mortality in
this high-risk population. The SILVER-AMI Study evalu-
ated the impact of frailty alongside other risk factors in
older adults hospitalized with acute myocardial infarc-
tion (AMI), for creating a more personalized assessment
of risk and identify potential targets for interventions 2,
In a 2013 study, Yasushi Matsuzawa et al. evidenced
that slow gait speed was strongly associated with
future cardiovascular events in STEMI patients who
underwent successful primary percutaneous coronary
intervention (PPCI) 24,
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These findings indicated that the clinical assessment of
gait speed could identify the subsets of patients at a higher
risk for cardiovascular events after STEMI 24, Interestingin-
ly, in a 2010 and 2016 study, Afilalo J. et al. showed how
gait speed test may predict mortality in older adults, after
cardiac surgery 2226, Therefore, it should be consequential
to correlate gait speed test to STEMI evaluation for better
tailoring therapy and setting follow-up.

TREATMENT IN FRAILTY STEMI

The leading therapeutic choice in frailty patients with
Stemi is PPCI but these patients may present with
atypical symptoms, the diagnosis of STEMI may be
delayed or missed. In addition, the elderly have more
comorbidities and are less likely to receive reperfusion
therapy compared with younger patients 27 28,

Elderly and frailty patients are also at particular risk of
bleeding and other complications from acute therapies
because bleeding risk increases with age, renal function
tends to decrease, and the prevalence of comorbidities
is strong. Observational studies have shown frequent
excess dosing of antithrombotic therapies in elderly
and frailty patients 22 %0, These observational studies,
principally focused their attention on NSTEMI but they
decribe in STEMI too.

Furthermore, these patients have a higher risk of me-
chanical complications. It is important to use specific
strategies to reduce bleeding risk; these include paying
attention to proper dosing of antithrombotic therapies,
particularly in relation to frailty status. It is better to use
radial access whenever possible. There is no upper age
limit with respect to reperfusion, especially with PPCI.

GAIT SPEED TEST IN THE CARDIOVASCULAR
CARE OF OLDER ADULTS

Gait speed is a quick, inexpensive, reliable measure of
functional capacity with well-documented predictive val-
ue for major health-related outcomes. Numerous studies
have documented gait speed in older people '3,

In a 2014 JACC review, Afilalo J. et al. analyzed that
B5-meter gait speed that has been advocated as a
single-item measure of frailty °.

The gait speed test has been shown to have excellent
inter-rater reliability (intraclass coefficient 0.88 to 0.96)
and test-retest reliability (intraclass coefficient 0.86
to 0.91). It is responsive to change, with meaningful
improvements in gait speed (estimated at 0.05 to 0.2
m/s) 52233 predicting positive outcomes on a population
level but not necessarily an individual patient level.

The walking distance has varied between 3 and 10
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Figure 1. Slow Gait Speed Test and Clinical Outcomes in Frailty Patients with STEMI.
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m, although the distance has little effect on measured
speed 4. The 5-metres distance has been adopted by
large registries and is a goodbalance between allowing
patients to achieve a steady walking speed without elic-
iting cardiopulmonary symptoms, because of its shorter
duration °.

The short distance and comfortable pace, in fact, are
well below cardiopulmonary limitations, making the
focus of this test different than a typical stress test or
B-min walk test ™2,

Finally, slow gait speed, along with other frailty meas-
ures, has been associated with all-cause mortality,
hospital re-admission, adverse surgical outcomes, and
incident disability and cardiovascular disease 5 24353739
The most effective treatment for improving the out-
comes of patients with slow gait speed and cardiovas-
cular disease is not clear.

Exercise is the most studied intervention but remains
underused because of lack of widespread screening
and logistical challenges in designing exercise programs
specific to older frail patients. Cardiac rehabilitation (CR)
combines exercise and lifestyle interventions, and it is a
guideline-recommended therapy after acute myocardial
infarction (AMI) 36-8,

CONCLUSIONS

On the basis of existing literature, we may speculate
that STEMI patients with frailty should be studied with
5 metres gait speed test before hospital discharge,
for a better evaluation of physical status. In a 2012
study, Cacciatore F et al. showed how EF> 50% and
6MWT > 300 m independently protect against mortality
in CABG patients before CR, but their protective role
was age dependent. In fact, EF>50% was protective
in adults but not in elderly while BMWT>300 m was
protective in elderly but not in adult patients . In this
context, we may speculate that 5 metres gait speed
test should be important in phisical frailty patients eva-
luation.

The results of the test might indicate how to set the
pharmacological strategy, CR and the time of follow-
up, for improving quality of life of the patients, reducing
mortality and Hospitalization 4°42, Future studies are
needed for filing the gap, with particular attention to
senescence’s biomarkers.
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CuinicaL OBSERVATIONS IN GERIATRICS

A very unusual case of atlantoaxial dislocation

A. Tancredi', A. Giorgi?
"Department of Neurosurgery, San Filippo Neri Hospital, Rome, Italy; 2 Department of Internal Medicine, San Filippo Neri Hospital, Rome, ltaly

Atlantoaxial dislocation is a rare disorder of the craniocervical junction characterized by C1-C2 instability and
loss of normal articulation. Causes may be traumatic, inflammatory, congenital or multifactorial. Congenital
malformations are usually early recognized. This is the case of an elderly, tetraparetic patient affected by a
previously undetected atlantoaxial dislocation associated with very rare anomalies such as os odontoideum
and malformation of C1. CT/MR scans showed also severe foramen magnum stenosis and myelopathy. The
role of a superimposed traumatic injury of the upper cervical spine is unclear. In patients harboring congen-
ital deformities of the craniocervical junction even a minor head-neck trauma can precipitate the onset of
severe-to-catastrophic neurologic syndrome. The great importance of timely detection and management of

craniocervical anomalies is discussed.

Key words: Atlantoaxial joint, Dislocation, Atlas, Os odontoideum, Cervical spine

INTRODUCTION

Atlantoaxial dislocation (AAD) is a pathologic condition
caused by C1-C2 instability and consequent loss of
normal articulation. Causes for loss of stability may be
traumatic, inflammatory (rheumatoid arthritis), congeni-
tal or multifactorial. Pure traumatic atlantoaxial dislo-
cations, which means in the absence of predisposing
risk factors, are very rare. Congenital deformities of the
craniocervical joint, which can occur in genetic and
non genetic disorders (Down syndrome, Goldenhar
syndrome, Ehler-Danlos and Marfan syndrome, skeletal
dysplasias, mucopolysaccharidosis, osseous abnor-
malities), are usually early diagnosed. We are reporting
the unusual case of an elderly patient affected by a pre-
viously undetected symptomatic AAD associated with
rare disorders such as dystopic os odontoideum (OO)
and unfused anterior and posterior arch of C1. The
great importance of timely detection and management
of patients with craniocervical junction abnormalities is
also discussed.

CASE REPORT

This 78 year-old-woman was admitted to the depart-
ment of internal medicine for a subocclusive intestinal
syndrome. Besides congestive cardiomyopathy, pleural
effusion and moderate cognitive impairment, mild tetra-
paresis and marked head movement restriction were
pointed out. Chronic neck pain was reported. Our pa-
tient had lived for a long time in a catholic assisted living
community and had no relatives. We had information
about a few falls occurring in the past followed by the
application of a cervical collar for a short period of time
and progressive decline in mobility.

Static CT/RM imaging studies of the cervical spine
showed a severe AAD associated with dystopic OO,
congenital malformation of C1 (unfused anterior arch
and hypoplasia of the posterior arch), severe foramen
magnum/upper cervical spine stenosis and myelopathy
(Figs. 1-2). Evoked potential studies were moderately
abnormal. Craniometric values — Skull Basal Angle and
Clivus Canal Angle — were within normal limits *. Since
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Figure 1. A. Foramen magnum stenosis, parenchymal enhancement of the medulla oblongata and upper cervical myelopathy.
Increased atlanto-dental interval (6 mm). Dystopic os odontoideum (-*) and basilar invagination (---- Chamberlain line). B. Unfused
anterior and posterior arch of C1. Anterior arch is hypertrophic. C. Odontoid process (—) and os odontoideum ().

Figure 2. A. Dystopic os odontoideum (—). Severe foramen magnum stenosis (*). B. Os odontoideum (—). Unfused anterior arch
of C1 which is also hypertrophic. C. Note the significant separation of the odontoid from the anterior arch of C1. D. Hypoplasia of the
posterior arch of the atlas (type A) (—).

a poor clinical condition precluded surgical procedures,
external immobilization with neck brace was applied.
The patient died for sepsis two months after hospitali-
zation.

DISCUSSION

Late diagnosis of a severe symptomatic malformation
of the atlantoaxial joint is very unusual considering ad-
vances in medical care, innovation in healthcare tech-
nology, and heightened public awareness.

In this patient AAD is part of a complex congenital
malformation of the craniocervical joint; however, the
possible role of a superimposed traumatic injury of the
upper cervical spine remains unclear. Unfortunately,

earlier radiological studies are lacking and if they had
been performed, it is very likely that the malformation
was overlooked or improperly interpreted.

Etiology of OO, which is generally early diagnosed, is
still controversial. For this poorly understood condition
both traumatic and congenital causes have been hy-
pothesized by several authors 22, OO has been classi-
fied in two anatomical types — orthotopic and dystop-
ic — based on the position of the dens tip *: orthotopic
QOO lies in the location of the normal odontoid process
and moves with C2 and the anterior arch of the atlas;
dystopic OO is diplaced and generally fused to the ba-
sion or to the anterior ring of C1. The natural history
of OO is variable. Although it can be associated with
atlantoaxial instability, predictors of patient deterioration
have not yet been clearly identified 4. Coexistence of OO
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and bipartite atlas is quite rare. Midline anterior cleft of
the atlas is a very rare congenital anomaly; it is present
in 0,1-0,3% of population °¢ whereas the incidence of
posterior arch anomalies ranges from 0,7 to 4% °78,
posterior and anterior arch anomalies can sometimes
coexist °. Congenital bipartition of the atlas in the ab-
sence of other malformations is generally a coincidental
finding and requires no specific treatment.

Until now, various classification systems of AAD have
been published ', First proposed in 1968, Green-
berg’s classification in two groups — reducible and non
reducible — each connected to different treatment mo-
dality, has been generally adopted even though treat-
ment strategies still remain quite controversial 2. Of
course, due to the limited number of cases, preparation
of universally accepted guidelines is a demanding ob-
jective. Currently, management of AAD and associated
neural compression — with or without OO - includes
three key-stages: closed reduction attempt (cervical
traction), orthotic immobilization and surgery in case of
persistent instability or recurrence of deformity after a
period of immobilization 4 ° 12, Nonoperative manage-
ment with cervical traction and/or orthotic immobiliza-
tion is considered a viable option only for asymptomatic
patients provided that atlanto-dental interval is less than
5 mm in adults and less than 4 mm in children '2; in
these cases longitudinal radiological surveillance is also
recommended. Surgical options include anterior ap-
proaches (odontoidectomy, transoral reduction plate,
anterior transarticular C1-C2 screw fixation) posterior
approaches (trans-articular and pedicle C1-C2 screw
fixation, occipitocervical stabilization, bone decom-
pression) and combined approaches. The best surgical
technique is still debated; however, posterior fusion is
regarded as the treatment of choice for reducible atlan-
toaxial deformity.

CONCLUSIONS

This case should serve as reminder that subtle, fre-
quently age-related and slowly progressive signs and
symptoms such as head-neck movement restriction,
neck pain and headache, unsteady gate, numbness,
weakness, lightheadedness, lower cranial nerves dys-
function, sphyncter dysfunction, presyncopal events
need to be thoroughly considered and properly inves-
tigated. In patients harboring congenital o acquired
unstable deformities of the craniocervical junction con-
sequences of neglect may be extremely serious.

Since even a minor head-neck trauma can precipitate
the onset of a catastrophic neurologic syndrome with
quadriplegia or death 2 '8, early detection, although
challenging, is critical to ensure timely treatment and

to prevent major complications. Plain radiographs,
CT scans and MRI of the cervical spine provide all the
information needed to plan appropriate treatment (up-
per cervical spine anatomy, presence of bony fusion,
myelopathy, instability); if foramsnen magnum stenosis is
diagnosed, Transcranial Doppler Ultrasound allows for
noninvasive evaluation of vertebral arteries hemody-
namics. On the other hand, it should be kept in mind
that congenital anomalies of the craniovertebral joint
as well as fragility/traumatic cervical fractures may be
silent 213, According to the Canadian C-Spine Rule,
individuals over 65 years of age should always undergo
a good quality 3 view X-ray study of the cervical spine
(AP, lateral, odontoid) in the case of cervical trauma no
matter the absence of specific symptoms .

As upper and lower cervical segments are the most
difficult to visualize on radiographs, CT scan (or MRI)
which is essential in the event of abnormal or doubtful
X-ray findings, is strongly advisable also in the presence
of incomplete radiological examination 185,
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How the systematic detection of delirium may help physicians avoid
a misdiagnosis of acute myocardial infarction: two case reports
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A 93-year-old female and an 81-year-old female presented to the Emergency Department (ED) with hypoactive
delirium. In both cases, a quite common delirium-precipitating factor was initially thought to be found by the
ED physicians. However, a proactive searching for all medical reasons potentially underlying delirium enabled
the physicians of our Acute Geriatric Unit to unveil a diagnosis of acute myocardial infarction. These cases
illustrate the complexity of detecting delirium and its etiology, especially in frail patients. We suggest that a
systematic diagnostic workup should be performed in all patients presenting with delirium, including an EKG

and enzymes measurement even in the absence of typical cardiovascular symptoms.

Key words: Delirium, Myocardial infarction, Underdetection, Older

INTRODUCTION

Delirium is a common and serious disorder of cognition,
usually resulting from an underlying medical condition .
According to the DSM-5, key diagnostic features in-
clude an acute onset and fluctuating course of symp-
toms, inattention, impaired level of consciousness, and
disturbance of cognition indicating disorganization of
thought . Delirium is associated with several negative
outcomes, including worsening of cognitive and func-
tional status, increasing patients’ and caregivers’ bur-
den and elevated mortality in the middle to long term 22,
Despite the toll of these negative outcomes, delirium is
frequently undetected in clinical practice and its diagnos-
tic still remains a critical area of need “. Here, we report
two cases of old females in whom the diagnosis of acute
myocardial infarction was obtained after a process of ac-
tive searching of the underlying causes of delirium.

CASE PRESENTATION N°1

A 93-year-old Caucasian female was admitted to the
Emergency Department (ED) of our hospital because

of an altered level of consciousness. On admission,
her caregiver reported a subtle though progressive and
significant impairment of patient’s baseline mental and
motor status occurring in the last week. The patient
was reported fully dependent in all the activities of daily
life, except for self-feeding which was still preserved.
She had a history of major tobacco consumption (one
packet/day since she was very young). Despite a his-
tory of falls, for which she underwent hip-surgery about
ten years before, she was still able to walk at home with
assistance until the previous week. She had no relevant
disease but an uninvestigated cognitive impairment
with behavioral disorders, for which she was prescribed
low dosage of benzodiazepines and haloperidol. In the
last few days, her caregiver also noticed foul-smelling
urine. General practitioner was called home and sug-
gested bringing her to the hospital.

At ED presentation, the patient was lethargic, with tem-
perature as high as 36.7°C, blood pressure (BP) was
95/60 mmHg, heart rate (HR) 110/min, respiratory rate
(RR) 30 breaths/min while arterial oxygen saturation
was normal. Cardiovascular, thoracic and abdominal
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examinations were unremarkable. Laboratory investi-
gations revealed elevated levels of leucocytes (17.800/
mmc, with 78% of neutrophils), elevated C-reactive
protein (21.71 mg/dl), and creatin-kinase (589 U/l),
whereas the chest X-ray did not find pneumonia but
mild pleural effusion. Intravenous fluid therapy and em-
piric antibiotic therapy with ceftazidime were started,
soon after urine and blood cultures collection and, on
the same day of ED arrival, the patient was transferred
to our Acute Geriatric Unit (AGU) with a suspected di-
agnosis of urinary tract infection.

On admission to the AGU, she was still difficult to wake,
scoring -3 at the modified Richmond Agitation and Se-
dation (m-RASS) °, and she was unable to direct, focus
and sustain attention. Accordingly °, a diagnosis of
hypoactive delirium was made, and soon the underly-
ing causes of delirium were actively searched. To this
aim, an electrocardiogram (EKG) was run, showing QS
and RS complexes with persistent ST-segment eleva-
tion in the anterior and septal leads (V1-V4). Cardiac
enzymes were elevated - TroponinT-hs (TnT-hs) 3852
ng/l, creatin-kinase-mb-isoenzyme (CK-MB) 33.94 ng/
ml — and an echocardiography showed a complete
apical and septal akinesia (LVEF 25-30%) in addition
to moderate mitral valvular regurgitation. ST-Elevation
Myocardial Infarction (STEMI) was then diagnosed and
both antiplatelet and beta-blocker were started. Moreo-
ver, antibiotic therapy was shifted to Ampicillin/Sulbac-
tam, as urine culture resulted positive for Enterococcus
Faecalis.

Patient’s arousal gradually improved and delirium finally
resolved on third day after AGU admission. There was
a progressive normalization of the EKG pathologic
findings and a corresponding decline of troponin and
CK-MB serum levels. A return to pre-hospital health
conditions was achieved over the next fortnight and the
patient was discharged home with stable clinical condi-
tions and normal arousal.

CASE PRESENTATION N°2

An 81-year-old Caucasian female affected by severe
Alzheimer’s disease (AD) was admitted to the ED of our
hospital because of trauma due to a fall occurring at
home. According to her caregiver’s report, there was
a progressive impairment of patient’s baseline mental
status starting in the last few days before admission.
The patient was fully dependent in all the activities of
daily life; except for AD, the only remarkable disease
was a type 2 diabetes mellitus. No drug was prescribed
at home.

At ED presentation, the patient was lethargic, with
normal BP, HR and RR values. Cardiovascular, tho-
racic and abdominal examinations were unremarkable.
Laboratory investigations revealed nothing but elevated

CKvalues (298 U/l), which was initially considered con-
sequence of recent fall, and the EKG did not reveal ab-
normal findings. On the same day of ED arrival, she was
transferred to our AGU for observation and treatment.
On admission to the AGU, she was lethargic, with m-
RASS scoring -3, and unable to direct, focus and sustain
attention. A diagnosis of hypoactive delirium was done
in this case as in the previous one °, and the somatic
causes underlying delirium were actively searched. To
this aim, laboratory investigations were re-checked
and an important elevation of CK (2840U/l) was found.
Thus, specific cardiac enzymes were collected, finding
elevation of TnT-hs and CK-MB values (TnT-hs 8647
ng/l and CK-MB 75.68 ng/ml, respectively). A new EKG
showed T-wave inversions in the infero-posterior and
lateral leads, associated with ST depressions in the an-
terior leads. Therefore, a diagnosis of Non-ST-Elevation
Myocardial Infarction (NSTEMI) was done and both an-
tiplatelet and beta-blocker treatment was started.

In the following days, there was a progressive reduc-
tion of Tn-T-hs and CK-MB serum levels and a cor-
responding normalization of the EKG pathologic find-
ings. Patient’s arousal gradually improved and delirium
resolved. The patient was discharged home with stable
clinical conditions and normal arousal.

DISCUSSION

Delirium is a multifactorial disorder, depending on com-
plex interactions between predisposing and precipitat-
ing factors ' 2. Infections, metabolic derangements,
drugs, dehydration and immobility are commonly ac-
cepted delirium precipitating factors. Predisposing fac-
tors include baseline cognitive impairment or dementia,
multimorbidity and older age 2. A recent systematic
review and meta-analysis has also shown that frailty
significantly predisposes to subsequent delirium, con-
tributing to the individual’s susceptibility towards vari-
ous negative outcomes °. From a geriatric perspective,
delirium may therefore be considered as one of the
syndromic presentations of an individual’s underlying
condition of frailty .

Since cardiac diseases as well as other conditions can
present with atypical signs/symptoms including de-
lirium 7 in older people, all patients at risk (i.e., the frail
patients) should undergo a systematic assessment of
delirium to detect especially the hypoactive subtypes .
In fact, although many clinicians think of patients with
delirium as being agitated, hyperactive delirium repre-
sents only 20% of cases, with the others having hypo-
active (“quiet”) delirium ', Importantly, hypoactive de-
lirium is associated with a significantly worse prognosis
at short-term than hyperactive or no delirium 2. Many
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screening tools have been validated in recent years 2,
but their use is still missed in clinical practice. However,
without detecting delirium, many acute clinical condi-
tions may go under-recognized in clinical practice. Once
delirium is detected or suspected, a proactive search-
ing for possible causes is imperative to guide diagnostic
investigations and to avoid risk of missed diagnosis.
Since an acute change in the level of consciousness is
often the first clue of delirium, patient’s baseline men-
tal status and a prior diagnosis of dementia must be
assessed from an adequate interview with caregiver,
which information is not always easy to gather (delirium
superimposed on dementia has significant prognostic
implications if compared with dementia alone) 2.

To the best of our knowledge, only few studies and
a small number of case-reports have been published
on the association between delirium and acute myo-
cardial infarction (AMI), which is one of the most com-
mon causes of death worldwide, particularly among
the older population 3, For example, Grosmaitre et al.
retrospectively reviewed 255 patients aged 75 years
and older with ST-Elevation Myocardial Infarction, find-
ing that delirium and impaired general conditions were
the main presenting symptoms in nearly 12% of all pa-
tients 7. Anyway, the method to detect delirium in this
study is not reported and it is likely that a standard-
ized assessment with proper tools has not been done.
Another retrospective study including patients aged
90 years and older, reported delirium or agitation be-
ing present in more than a quarter of AMI hospitalized
patients 8; this finding was probably an underestimation
of the true prevalence since stupor and coma were not
always classified as possible manifestations of deliri-
um 8. Atypical symptoms are even much more frequent
among patients with pre-existing cognitive impairment
or communication difficulties, since these symptoms
seem to be associated with vulnerability criteria such as
dementia, functional dependence and impaired com-
munication skills 71118,

The importance to detect atypical presentation (and
then delirium) in older patients with AMI is evident.
Based on data from the NRMI-2, Canto et al. have
shown that patients with atypical symptoms are at
risk of delayed diagnosis, incorrect management and
inappropriate discharge, and are less likely to receive
reperfusion therapy ° '3. According to a recent edito-
rial ', age discrimination in the management of acute
coronary syndrome is still present in clinical practice,
whereas current evidence suggests older people with
AMI should normally be referred to an interventional
cardiologist for consideration of invasive treatment. The
After Eighty Study ' also remind that there is no place
for discriminatory clinical practices based on age alone,
stressing the need for individually tailored approach.

In conclusion, a systematic detection of delirium should
be done in all frail patients once they arrive at an ED.
The detection of delirium may rapidly enable clinicians
to start a diagnostic workup including an EKG and
enzymes measurement, even in the absence of cardio-
vascular symptoms.

Summarizing, the goal of this report is to highlight the
critical importance of 1) detecting delirium systematical-
ly in older patients on ED arrival, 2) proactively search-
ing for delirium causes and 3) underscoring the critical
gaps existing in knowledge of the relationship between
delirium and AMI. Future research is needed to advance
in this field.
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