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Post-stroke dysphagia rehabilitation in the old and oldest
old: outcome and relevance for discharge home

Alberto Castagna, Lucia Ferrara, Emanuela Asnaghi,

Valeria Colombo, Vincenzo Rega and Gianfrancesco Fiorini

We assessed the outcome of dysphagia rehabilitation in
all the 139 patients with post-stroke dysphagia admitted
to our Neurorehabilitation Unit during 2 years (2017 and
2018), divided into two groups: old (aged 65-84 years)
and oldest-old (aged 85 or above). We studied which
factors predicted dysphagia improvement in the two
groups. The potential association of improvement with
type of discharge was also evaluated. On admission, ‘old’
patients had more frequently aphasia (P = 0.02) and less
frequently dysarthria (P = 0.03); ‘oldest old’ had more
severe pressure ulcers (P = 0.008), higher levels of ¢
reacting protein (P = 0.01) and more heart problems (P
= 0.004). None of these factors was associated with the
outcome of dysphagia. We found no difference between
the two groups in the severity of dysphagia, as measured
with Dysphagia Outcome and Severity Scale on admission
and discharge, but due to minor differences, the degree
of improvement was higher in the ‘old’ group (P = 0.02).
The number of patients discharged with improved
swallowing was also comparable. Cognitive impairment
had a negative predicting role in the ‘old’ group (odds ratio
0.270, 95% confidence interval 0.101-0.725, P = 0.007).

Introduction

Dysphagia can be considered a geriatric syndrome and
is often a consequence of stroke (Baijens ez a/., 2016).
Swallowing problems are known to occur in up to two-
thirds of stroke patients and can be responsible for aspi-
ration pneumonia (Martino ¢z /., 2005), which in turn is
associated with their later persistence (Ickenstein ez a/.,
2012). Dysphagia can also cause dehydration and malnu-
trition (Crary e /., 2013) and it has a considerable impact
on clinical outcome, mortality and institutionalization
(Arnold ez al., 2016). It is also known to worsen self-esteem
and quality of life (Ekberg e a/., 2002), to increase health
care costs (Bonilha ez a/., 2014) and to reduce the probabil-
ity of being discharged home (Nguyen ez a/., 2015).

Many factors affect the severity of post-stroke dysphagia.
First, lesion localization seems to have a relevant effect
on swallowing impairment occurring after an acute stroke.
A worse swallowing impairment appears to be associated
with lesions in the right hemisphere (Wilmskoetter ez
al., 2019), infratentorial lesions (Daniels ez @/., 2017), and
lesions in the white matter (Moon e7 @/., 2017) and their
location (Moon ¢z al., 2019).
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Norton Scale score predicted dysphagia improvement in
the ‘oldest old’ group (odds ratio 1.611, 95% confidence
interval 1.102-2.355, P = 0.007). Dysphagia improvement
was associated with discharge home in general (P =
0.011) and in the ‘old’ group (P = 0.04). Our data, though
preliminary, could give a contribution to implement
patient-specific rehabilitation strategies; these could
increase swallowing improvement in post-stroke
dysphagia. International Journal of Rehabilitation Research
43:55-61 Copyright © 2019 Wolters Kluwer Health, Inc.
All rights reserved.
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Failing dysphagia screening appears to be a strong pre-
dictor of poor swallowing recovery in patients with post-
stroke dysphagia and is also associated with a number of
poor outcomes as severe disability and 1-year mortality
(Joundi ez al., 2017).

In a logistic regression model, it has been demonstrated
that aspiration, bihemispheric infarcts, dysarthria, intu-
bation, and a low baseline National Institutes of Health
Stroke Scale score, but not age and sex were significant
predictors of persistent dysphagia (Kumar ez @/., 2012).

Although age itself does not seem of great importance in
predicting the outcome of dysphagia, it has recently been
demonstrated that prolonged placement of nasogastric
tube has a negative impact on the process of swallowing
in elderly patients with post-stroke dysphagia (Wang e7
al., 2019). This is known to be true also for elderly sub-
jects in general (Pryor ez a/., 2015).

However, age could play a role in the severity and out-
come of post-stroke dysphagia rehabilitation, in consid-
eration of the fact that certain conditions as cognitive
impairment, which can affect the outcome of dysphagia
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following a major neurologic event (Castagna ez a/., 2019)
are more frequent in elderly persons. Moreover, advanc-
ing age itself can be associated with a higher prevalence
of swallowing disorders (Baijens ¢z a/l., 2016), in the
absence of an acute actiology, a condition often referred
to as presbyphagia.

Therefore, older patients could have a baseline disad-
vantage when they undergo rehabilitation for post-stroke
dysphagia, though this could be small, since, as compared
to young healthy people, older healthy subjects have
only very few specific changes in the swallowing process.
These include a significantly delayed swallow response
time and longer duration of upper esophageal sphincter
opening, but bolus transit time does not appear to be
affected by age (Namasivayam-MacDonald ez 4/., 2018).

Although many studies are available on the differences
between younger and older dysphagic patients, when
only older patients are taken into consideration little is
known on the possibility that different age groups behave
differently. This knowledge could be important both for
a better prognostic definition and for designing tailored
interventions in different age groups.

We have carried out this study to begin to address the
issue of possible differences in the rehabilitative out-
come of post-stroke dysphagia between old and old-
est-old patients. We also evaluated if a better dysphagia
rehabilitation outcome could be associated with a greater
probability of being discharged home.

Methods

Patients

We enrolled all the 207 dysphagic patients admitted to
our Neurorehabilitation Unit from 1 January 2017 to 31
December 2018. Of these, 19 died shortly after admis-
sion. Of the remaining 188 subjects, 14 were discarded
because they were not elderly persons (age < 65 years);
five more patients were not considered because they
stayed less than 15 days. This left 169 patients, among
whom 30 had dysphagia as a consequence of causes
other than stroke. The remaining 139 subjects were older
patients with post-stroke dysphagia and entered the
study. The flowchart in Fig. 1 summarizes the selection
procedure. Patients were divided into two groups on the
basis of their age: old (<85 years, N = 82) and oldest-old
(=85 years, N = 57).

Methods
For each patient, we collected the following data.

(1) Age and sex.
(2) Severity of dysphagia.

On admission, all patients were evaluated by a speech
therapist who evaluated facio-oral sensory and motor
functions, oral cavity conditions, and faryngeo-laryn-
geal somatomotor function. In addition, each patient

Fig. 1
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Flowchart illustrating the selection steps for the patients entering the
study.

underwent the water swallowing test with increasing
swallowing volumes (Daniels ¢z a/., 1997). An Ear, Nose,
and Throat (EN'T) specialist also evaluated the patients
and performed flexible endoscopic examination of swal-
lowing. Dysphagia Outcome and Severity Score (DOSS)
(O’Neil er al., 1999) was used to quantify the severity of
dysphagia. This scale ranges from one (severe dysphagia)
to seven (no dysphagia at all); patients are considered
dysphagic with a score <5.

(3) Characteristics of the lesion: type, localization, days
from onset.
(4) Functional conditions.

We used the Modified Barthel Index (Shah ez a/, 1989)
because it is more specific than the original version when
measuring functional ability after a stroke; the score is
based on the sum of the scores of 10 items; it ranges
from 0 to 100 (complete independence). Functional
independence measure (FIM) (Granger ez al., 1989) was
also used. It is an 18-item of physical, psychological, and
social function scale, and it is widely accepted to assess
a patient’s level of disability and the changes occurring
during rehabilitation; its score ranges from 18 (complete
dependence) to 126 (complete independence).

To evaluate the health status of our patients we used
the Cumulative Illness Rating Scale (CIRS) scores-Co-
morbidity Index (CI) and Severity Index (SI) (Linn ez
al., 1968); CIRS is a scale comprising 14 items, each
with a score from 0 to 4, exploring the pathology of
the different organs and systems and is especially used
in geriatric settings. Higher scores are associated with
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poorer health conditions (SI) and a higher number of
comorbidities (CI).

Norton Scale score (Norton ez @/, 1965) is made of five
items (five risk factors). It was designed to evaluate the
risk of developing pressure ulcers by inpatients (a score
of 10 or less indicates a very high risk), but it is now used
to predict more in general the outcome of inpatients, and
we used it for this purpose.

We also evaluated the presence and severity of pres-
sure ulcers, presence of aphasia, dysarthria and cognitive
impairment, presence of nasogastric feeding tube, or per-
cutancous endoscopic gastrostomy.

(5) Laboratory tests suggesting conditions with a poten-
tial negative impact on rehabilitation outcome (ane-
mia, inflammation, malnutrition, renal failure).

(6) Pre-existing diseases (hypertension, diabetes, cardiac
disease, stroke in the past).

All the patients underwent rehabilitation with two differ-
ent therapists, one for motor rehabilitation and a speech
therapist for dysphagia. The latter was carried out in
accordance with the findings of the speech therapist and
EN'T specialist’s examinations, using validated rehabili-
tation techniques (Shaker ¢z a/., 2013).

Post-treatment evaluation was carried out in all the
patients, also in those who were discharged after 31
December 2018 and included the following:

(1) Duration of hospital stay;

(2) Presence of a care-giver at discharge;

(3) DOSS score, DOSS improvement, Modified Barthel
Index and FIM score at discharge;

(4) Presence and type of enteral nutrition at discharge;

(5) Type of discharge.

Statistical analysis

Data are expressed as mean = SD. Chi-square test, 7-test,
and Wilcoxon-Mann-Whitney U-test were used when
appropriate to compare the two groups of patients.

To evaluate if factors present on admission could be
related to the outcome of dysphagia rehabilitation, a logis-
tic regression model was fitted for each group of variables
(i.e. features of the lesion, functional status of the patient,
laboratory tests, pre-existing medical conditions). In this
model, an improvement in DOSS score at discharge was the
dichotomous response (1: better; 0: worse or unchanged).

The predictive value of DOSS score on admission on
DOSS score at discharge was also tested in association
with the other functional measurements (Modified
Barthel Index, FIM score, and Norton scale score) in a
multiple regression model.

Association of DOSS score improvement with need for
enteral nutrition and possibility to be discharged home
was evaluated with Chi-square test.
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All calculations were performed with Analyse-it version
5.30.4 (Leeds, UK).

Ethics

The design of the study was submitted to our local ethics
committee at San Gerardo University Hospital in Monza;
being only observational, it was not given a reference number.

Atadmission, every patient or his/her next of keen signed
an informed consent form allowing the use of their data
for research purposes. Data were completely and perma-
nently anonymized.

The study was conducted in accordance with the ethical
standards of the institutional and national research com-
mittee and with the 1964 Helsinki declaration and its
later amendments or comparable ethical standards.

Results
Table 1 shows the clinical features of our patients. Apart
from age, differences between the two groups were seen

Table 1 Baseline characteristics of patients at admission (N = 139)
<85 years >85 years
(N=82) (N=57) P value
Age (years + SD) 78.5 £ 4.6 89.1 £ 3.1 <0.0001
Female, n (%) 41 (50.0) 36 (63.2) 0.1
Diagnosis, n (%) 0.2
Ischaemic stroke 48 (58.5) 40 (70.2)
Ischaemic with secondary 11 (13.4) 9 (15.8)
bleeding
Haemorrhagic stroke 23 (28.1) 8(14.0)
Localization, n (%) .3
Right 31 (37.8) 28 (49.1)
Left 46 (56.1) 24 (42.1)
Bilateral 5(6.1) 5(8.8)
Days from event, £SD 239+ 254 178 £ 76 0.08
Modified Barthel Index at 109 +8.2 10.0+ 6.4 0.5
admission, 2SD
Modified Barthel Index at 30.3+185 258+ 12.2 0.1
discharge, £SD
FIM at admission, £SD 28.8+9.2 276 +£8.0 0.4
FIM at discharge, £SD 40.1£178 36.2+ 134 0.2
CIRS-SI, £SD 1.2+£03 1.2+04 0.08
CIRS-CI, £SD 49+16 51%+1.9 0.5
Norton Score, £SD 8.9 % 2.1 83+1.9 0.1
Pressure ulcers, n (%) 0.008
None 45 (54.9) 17 (29.8)
-1l degree 35 (42.7) 35 (61.4)
-1V degree 2 (2.4) 5(8.8)
Aphasia, n (%) 38 (46.3) 21 (36.8) 0.02
Dysarthria, n (%) 28 (34.1) 30 (52.6) 0.03
Cognitive impairment, n (%) 21 (25.6) 16 (28.1) 0.8
Tube enteral feeding at 41 (50.0) 19 (33.3) 0.1
admission, n (%)
Tube enteral feeding at 19 (23.2) 14 (24.6) 0.2
discharge, n (%)
Haemoglobin, g/dl £ SD 12.7£1.9 123+£1.8 0.2
Serum creatinine, mg/dl + SD 1.0x£05 1106 0.2
C reacting protein, mg/dl+ SD ~ 25.5 + 22.7 39.7£443 0.01
Total proteins, g/dl £ SD 65+0.8 6.41+0.7 0.3
Diabetes, n (%) 16 (19.2) 11 (19.3) 1.0
Hypertension, n (%) 67 (81.8) 55 (91.2) 0.1
Previous stroke, n (%) 22 (26.8) 20 (35.1) 0.3
Cardiac disease, n (%) 42 (51.2) 46 (80.7) 0.004
Hospital stay, days + SD 57.8 + 176 571+149 0.8
Caregiver at discharge, n (%) 63 (76.8) 43 (75.4) 0.9

CIRS-Cl, Cumulative lliness Rating Scale-Comorbidity Index; CIRS-SI,
Cumulative lliness Rating Scale-Severity Index; FIM, functional independence
measure.
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for the following: pressure ulcers, aphasia, dysarthria, his-
tory of heart disease, and ¢ reacting protein (CRP). None
of them had a significant weight in the fitted models;
we also evaluated them separately for a possible associ-
ation with DOSS improvement and found none (P-value
always >0.1 in both groups). No significant difference
was found between the two groups for the findings of the
speech therapist and the EN'T specialist at admission.
These included, in order of frequency: reduced tongue
base retraction, reduced pharyngeal shortening, reduced
vertical and lateral hyoid movement, and reduced laryn-
geal elevation.

Table 2 shows the results of the evaluation of dyspha-
gia on admission and after rehabilitation. As can be seen,
DOSS scores were comparable in the two groups, but, due
to minor differences, the gap between discharge score
and admission score was significantly higher in the ‘old’
group. Also, more patients improved their DOSS score in
the ‘old’ group than in the ‘oldest old’ group, though this
difference was not statistically significant.

"To detect factors potentially able to predict the outcome
of rehabilitation, we used both a binary logistic model
and a multiple regression model, as explained above.
The first could identify two different factors in the two
groups with a good predictive value for DOSS improve-
ment (Table 3). Analyzing these two factors separately
confirmed their different relevance in the two groups.
Among ‘oldest old’, patients discharged with an improved
DOSS had an admission Norton score of 9.1 + 1.6, com-
pared to the remaining patients scoring 7.6 = 1.8 (P =
0.001). In the ‘old’ group, 30 out of 39 subjects without
cognitive impairment were discharged with an improved
DOSS score, whereas among the 43 patients with cogni-
tive impairment only 21 had an improvement (P = 0.009).

The multiple regression model fitting DOSS, Norton and
FIM scores, and Modified Barthel Index at admission on
DOSS score at discharge was significant for both groups

Table 2 Dysphagia Outcome Severity Score changes between
admission and discharge, by age

<85 years >85 years P value
DOSS score at admission, mean£SD 3.6 15 39+13 0.2
DOSS score at discharge, mean £ SD 4.7 £ 1.7 44+1.7 0.3
A DOSS, mean £ SD 1.0£15 4113 0.02
DOSS improved, n of patients (%) 51 (62.2) 27 (47.4) 0.08

A DOSS, DOSS score at discharge-DOSS score at admission; DOSS,
Dysphagia Outcome Severity Score.

(Fig. 2); however the amount of variation detected by the
model was small in the ‘old’ group (adjusted r* = 34.8%)
and higher in the ‘oldest old’ group (adjusted r* = 53.7%).
DOSS score gave a high contribution in both groups
(‘old’: estimate = 0.539, P < 0.0001; ‘oldest old’: estimate
= 0.645, P = 0.0002), but in the latter a significant contri-
bution was also given by the Norton Scale score (estimate
=0.331, P < 0.0008); this did not happen in the ‘old’ group
(estimate = 0.107, P = 0.299). It is interesting to note that,
though in both groups the r* was not very high, it was

Fig. 2
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Multiple regression model of functional data at admission (DOSS, FIM
and Norton scores, and Modified Barthel Index) on DOSS score at
discharge. Top: ‘old’ group: difference between fitted model and null
model: F 11.81, P<0.0001. Bottom: ‘oldest old’ group: difference
between fitted model and null model: F 17.24, P< 0.0001. DOSS,
Dysphagia Outcome Severity Score; FIM, functional independence
measure.

Table 3 Factors with predictive positive value on Dysphagia Outcome Severity Score improvement, binary logistic model

<85 years >85 years
Odds ratio 95% CI P value Odds ratio 95% CI P value
Cognitive impairment 0.270 0.101-0.725 0.007 0.303 0.086-1.071 0.057
Norton Score 1.146 0.837-1.576 0.397 1.611 1.102-2.235 0.007

Cl, confidence interval.
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Table 4 Type of discharge at the end of rehabilitation by Dysphagia
Outcome Severity Score improvement

<85 years >85 years All patients
Home  Other Home  Other Home  Other
DOSS not improved 7 24 9 21 16 45
DOSS improved 23 28 14 13 37 41
P 0.040 0.093 0.011

DOSS, Dysphagia Outcome and Severity Score.

higher than that obtained in a simple regression model
of DOSS score alone at admission on DOSS score at dis-
charge (‘old’: adjusted r* = 0.337 vs. 0.348; ‘oldest old’:
r* = 0.443 vs. 0.537).

DOSS score improvement was significantly associated
with discharge home both in the general population of
the study and in the ‘old’ group; we noted the same trend
also in the ‘oldest old’ group, but without reaching sig-
nificance, perhaps due to the lower number of patients
('Table 4).

Discussion

In this study, we evaluated the outcome of post-stoke
dysphagia rehabilitation and its impact on the type of dis-
charge in two groups of elderly patients: one aged 65-84
years, the other 85 or above.

We are aware that the study has some limitations. For
example, we focused our attention only on the period
in which the patients stayed in our ward for rehabilita-
tion (approximately 8-9 weeks), so we can say nothing
of potential changes occurring after discharge. However,
no major improvements can be expected later, since it is
known that recovery after stroke occurs mainly within 3
months and it is more rapid during the first four weeks of
rehabilitation (LLee ¢ a/., 2015). Another limitation is the
smaller number of oldest old. This could be a consequence
of the fact that very old stroke patients are discharged from
acute hospitals to other facilities than rehabilitation wards,
tough it cannot be affirmed for sure since many factors
have a role in this process (Mees ¢z al., 2016).

Even with these limitations, some conclusions can be
drawn.

First, both groups of patients seemed to benefit from
rehabilitation, though oldest patients had a slightly
smaller degree of recovery. The latter appears to depend
in both groups on the severity of dysphagia at admission
as measured by DOSS score, whereas it is not affected by
some different features observed at baseline in the two
groups. These differences were seen for pressure ulcers,
aphasia, dysarthria, history of heart disease, and levels
of CRP. On the contrary, additional factors on admission
seemed to also have a role in predicting improvement of
dysphagia at discharge: cognitive impairment in the ‘old’
group and Norton Scale score in the ‘oldest old’ group.
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An explanation of the role of these two factors in the
two groups is not simple. Cognitive impairment could
be responsible for an earlier plateau phase. This phase
of rehabilitation occurs a few weeks after a stroke and
entails a dramatic slowing down of the motor recovery
process (Lee ez al., 2015). Dysphagia recovery could fol-
low a comparable pattern. A decreased self-conscious-
ness and a reduced chewing attention, which is known
to affect swallowing (Ashiga ez al., 2019) could both be
responsible.

For Norton Scale score, its importance could be explained
considering that post-stroke recovery can be split into
neurologic recovery and functional recovery, and the lat-
ter has long been known to be influenced by many fac-
tors (Anderson ez @/.,1974). It is also known that younger
patients are more likely to be discharged home, whereas
older ones frequently need to be discharged to rehabili-
tation facilities (Hakkennes ez 4/., 2011). 'Therefore, it is
possible that in the oldest Norton Scale score detects bet-
ter than other scores highly compromised subjects with
limited collaborating capacities.

Finally, we observed that improvement of dysphagia was
associated with a higher frequency of discharge home,
especially in the ‘old’ group.

Early and intensive rehabilitation targeting motor and
sensory functions is important to reduce neurologic
impairments and to maximize functional recovery in
stroke survivors (LLee ez al., 2015).

Things appear to be less clear for the specific problem
of dysphagia. Though many treatments are available for
post-stroke dysphagia, their beneficial effects are some-
times unclear (Cohen ez a/., 2016). Recently, the Cochrane
Library has suggested that further trials are needed to
assess which treatments are really effective (Bath ez a/.,
2019). Our study was not aimed at evaluating the effec-
tiveness of rehabilitation, but only possible factors affect-
ing it. Thus it can give useful information when planning
efficacy studies, since these factors can contribute to the
final outcome of treatments.

"The first factor to be considered is the severity of dyspha-
gia, and this was true in both groups of patients. Other
factors are cognitive impairment and Norton Scale score.

The first appears to be important for all patients, possi-
bly with a greater contribution in younger adults. This
is in keeping with our previous observation in an unse-
lected population of dysphagic patients (Castagna ez a/.,
2019). Norton Scale score seems to be a significant pre-
dictor of dysphagia improvement in the very old. This
scale was designed to detect patients at risk of devel-
oping pressure ulcers, but it has been demonstrated to
be sensitive in predicting the outcome of hospitalized
patients in a variety of clinical situations (Leshem-
Rubinow ez al., 2013; Segal ez al., 2015; Diez-Manglano
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et al., 2018). On the basis of our observations, it seems
possible that Norton Scale score is also suitable for pre-
dicting the outcome of post-stroke dysphagia, especially
in very old patients.

It is known that in stroke survivors, the possibility to be
discharged home is associated with many factors (Mees
et al., 2016; Everink et al., 2016). These are related both
to the patient and to the environment and can be differ-
ent between younger and older patients; for example, the
presence of a spouse is associated with discharge home
in older patients after a stroke (Dutrieux ez a/., 2016).
Dysphagia has been demonstrated to reduce the rate of
discharge home after a stroke (Nguyen e a/., 2015). Our
observation that an improvement of dysphagia deter-
mines a higher percentage of discharge home points in
the same direction. This underlines the importance of
screening for dysphagia all the patients undergoing post-
stroke rehabilitation. The screening should comprise both
speech therapist’s assessment and flexible endoscopic
evaluation of swallowing, as we did in the present study.
This rapid evaluation can allow to recognize and treat
dysphagia, thus avoiding many negative consequences
(Joundi ez al., 2017).

In conclusion, dysphagia screening and rehabilitation
seems worth to be implemented both in old and very old
patients. In fact, also the latter can benefit from this treat-
ment, though to a lesser extent. Moreover, it seems likely
that treating dysphagia gives post-stroke patients more
chances to be discharged home.

Finally, it should be considered that different factors
might have an impact on the outcome of dysphagia reha-
bilitation in old and very old patients, as demonstrated
by our data on cognitive impairment and Norton Scale
score. If the importance of different factors in different
groups of patients is confirmed, more tailored rehabilita-
tion strategies could be implemented.
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