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Objectives: Stroke is the leading cause of long-term disability. Therefore, we studied the
effects of comprehensive long-term rehabilitation after stroke in improving the quality of
life. Methods: Participants were compared in an experimental intervention model, with 120
control subjects, which received conventional short-stay inpatient hospitalization rehab, with
105 study subjects who received comprehensive rehabilitation program using the Guidelines for
Adult Stroke Rehabilitation and Recovery from the American Heart Association/American Stroke
Association starting in the hospital and extending for 6 months. The effects of rehabilitation
were assessed Modified Rankin Scale (mRS), Functional Independence Measure (FIM), Barthel
Index (BI) methods at admission, discharge, and 3 and 6 months after discharge. Results:
There was no significant difference in the NIHSS, mRS, Bl, and FIM scores between study and
control patients at admission (p > 0.05). For the mRS, Bl, and FIM scores, there was a significant
interaction between treatment and time, indicating that the scores improved more rapidly for
patients in the study group than the control group over the six-month study period (p < 0.001).
A significant improvement in the scores with time was observed in the study and control groups
at each time interval (p < 0.001). However, by 3 months after discharge the mRS, BI, and
FIM scores of the study group were significantly better than the control group and the gap
widened at 6 months, indicating further improvement. Conclusions: We found that providing
prolonged by a multidisciplinary rehabilitation team results in higher functional independence
and improvements in daily living activities.
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Introduction

Stroke is a leading cause of severe and long-term disability
and one of the most common causes of prolonged detrimental
effects on the patients’ physical, mental, social and financial
performance deterioration and often on their family and friends
[1]. Despite significant advances in detecting stroke causes,
risk factors and stroke prevention strategies, many unanswered
questions remain concerning the treatment issues. Worldwide
17 million people suffer a stroke each year. Of these, 10% of
stroke survivors recover entirely, 15% die, 25% are partially
disabled, 40% suffer mild to moderate disability, and 10% are
left permanently disabled and should be provided institutional
nursing care [2].

In England, there are 1.2 million people who suffer a stroke
annually, of whom at least 300,000 survivors live with moderate
to severe disability [3]. Stroke is the leading cause of disability
in the United States and throughout the world [4]. Although
stroke increases exponentially with age, a stroke occurs in 13
per 100,000 children, making 26% of stroke survivors under
65 [3, 5]. The latest WHO data revealed that the age-adjusted
death rate from stroke reached 16,606 per 100,000 populations
in Mongolia, giving Mongolia the third-highest rate globally.
Moreover, yearly statistical reports on morbidity and mortality in
Mongolia show that young adults account for approximately 20-
26% of all stroke patients than 10-13% in Western countries [6].
The main reasons for the high incidence of stroke in Mongolia are
animal-based diet, alcohol, and cigarettes. It has been reported
that 14.0-18.4% of Mongolians over 18 years of age are obese,
which is relatively high than other Asian populations [6].

Stroke is generally classified into hemorrhagic and ischemic.
It has been shown that the international incidence ratio of these
two types of stroke is 1:4, while the domestic rate is 1.5:1 in
Mongolia. Hemorrhagic stroke is the most lethal form of stroke
and typically requires a long rehabilitation with permanent
care [6]. According to many randomized controlled trials
conducted in many countries, hospitalization of stroke patients
in specialized stroke centers is critical in reducing mortality
and the risk of dependence on caregivers in the short and long
term [7]. Numerous randomized controlled trials emphasize
the effectiveness of early discharge and long-term continuous
rehabilitation as it contributes greatly to increased levels of
motor function and activities of daily living and self-care [8].
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The Impact of Rehabilitation After Stroke

Lee et al. demonstrated that rehabilitation during the first
four weeks after a stroke resulted in the most rapid recovery,
especially of lower motor function (n = 20). This functional
recovery decelerated in the following 3 and 6 months. Studying
the effects of stroke rehabilitation on different ethnic groups also
revealed higher FIM ratings at 3-month follow-up, while there
were few improvements between 3 and 12 months. This study
also concluded that both Hispanic and black patients showed
lower FIM ratings than white patients.

On the other hand, a stroke rehabilitation study performed
in a geriatric day hospital in Hong Kong demonstrated an
increase of the total FIM score at three months. This score did
not decrease significantly even after six months post-discharge.
Further, the authors indicated no significant difference in total
FIM scores after 3- and 6-months’ rehabilitation between
cognitively impaired and cognitively normal patients.

Even though stroke remains one of the leading causes of
disability [9] and rehabilitation should be ensured for longer
periods to reduce the aftermath of functional impairments
and dependency, little is known about the impact of stroke
rehabilitation on Mongolians. A new stroke rehabilitation
program was introduced in Mongolia in 2013. We aimed to
investigate the long-term effects of this new rehabilitation
program after stroke as a crucial factor in improving the post-
stroke victims” quality of life in Mongolia.

Materials and Methods

Subjects

Two hundred twenty-five stroke patients similar in age, gender
and ability to perform basic functional activities at hospitalization
were compared using an experimental intervention model. The
study group (n = 105) was hospitalized at the Stroke Center
at the Third State Central Hospital in Ulaanbaatar, Mongolia,
from March 10 — May10, 2018. The control group (n = 120)
was hospitalized in the Department of Neurology at the
Songinkhairkhan District Hospital in the same city during the
same period.

The study group was admitted and received early post-
stroke rehabilitation treatment according to the Guidelines for
Adult Stroke Rehabilitation and Recovery from the American
Heart Association/American Stroke Association [22] provided
by a multidisciplinary rehabilitation team for six consecutive
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months. The team consisted of rehabilitation doctors, nurses
and physical, occupational and speech therapists. In contrast,
the controls received the rehabilitation treatment practiced
using hospital protocols and was limited to the hospitalization
duration. The team consisted of The National Institutes of Health
Stroke Scale (NIHSS), Modified Rankin Scale (mRS), Functional
Independence Measure (FIM) and Barthel Index (BI) methods
were used to assess the effects of the rehabilitation treatment
at four-time intervals: admission, discharge, and 3 and 6 months
after hospital discharge

Inclusion criteria

The admission criteria to the rehabilitation unit were 1) age 15
years or older, 2) the presence of impairments or disabilities
after a stroke that might benefit from a comprehensive inpatient
rehabilitation program regardless of diagnosis, 3) patient has
the potential to participate in a goal-oriented rehabilitation
program and 4) stabile medical condition sufficient to participate
in a rehabilitation program. Rehabilitation Medicine specialists
selected patients for rehabilitation during consultation rounds
and coordinated the transfer of appropriate candidates from the
acute referring units.

Instrument

The NIHSS evaluates physical and cognitive functioning. It is
a 15-item instrument assessing the level of consciousness,
understanding and following simple commands, pupillary
response, deviation of gaze, visual field loss, facial palsy,
dysarthria, aphasia, sensory loss and motor weakness. ltems are
graded on a 3- or 4-point ordinal scale. Scores range from 0 to
42, with higher scores indicating greater impairment.

The Modified Rankin Scale (mRS) is a commonly used scale
for measuring the degree of disability or dependence in the daily
activities of people who have suffered a stroke. Its scores range
from 0 (no residual symptoms) to 5 (severe disability, bedridden,
incontinent, requiring continuous care) for stroke survivors.

The Barthel Index (BI) is the most widely used method for
assessing the post-stroke functional status and ability to perform
activities of daily living (ADL). The Barthel includes ten personal
activities: feeding, personal toileting, bathing, dressing and
undressing, getting on and off a toilet, bladder control, moving
from wheelchair to bed and returning, walking on a level surface
(or propelling a wheelchair if unable to walk) and ascending and
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descending stairs. ltems are graded 2 — 3-point ordinal scale and
multiplied by five and summed. The score ranges from 0 to 100,
with higher scores indicating better function.

The functional independence measure (FIM) was the
primary functional outcome measure used in our facility and is
a widely-used validated functional outcome measure in medical
rehabilitation [14}. It has13 motor and five cognitive items that
measure independent performance in self-care, sphincter control,
transfers, locomotion, communication, and social cognition on
an ordinal scale. FIM scores range from 1 to 7 on an ordinal scale
(1 = total assist and 7 = complete independence). The possible
total score ranges from 18 to 126, higher scores indicating
higher levels of independence. The FIM gain is the difference
between the admission and discharge scores and measures
functional improvement. All physicians, nurses and therapists
who performed FIM assessments were trained and accredited
in FIM scoring.

Measurement

A multidisciplinary team led by a rehabilitation physician
assessed and scored the NIHSS, mRS, Bl, and FIM within 72 hours
of admission and discharge for study and control groups. All
patients went through a comprehensive rehabilitation program,
including medical and nursing care, physical therapy and
occupational therapy. Speech or language therapies and medical
social work interventions were arranged where appropriate.
Patients received approximately 2 to 3 hours of therapy per
day. Weekly multidisciplinary staff meetings were conducted to
assess progress, review functional goals, plan further therapies
and formulate discharge plans.

Statistical analysis

Chi-square tests were used to compare demographic
characteristics for the control and study groups. The ages of
the patients in the control and study groups were compared
using independent t-tests. Likewise, functional scores in the
control and study groups at each time period were compared
using independent t-tests. The NIHSS, mRS, Bl and FIM scores for
each group at each time were checked for outliers and missing
data. Patients with missing scores for a given clinical scale were
removed from that scale's analysis. The main effects of time,
treatment type and their interaction were determined using a
mixed two-way ANOVA with a Greenhouse-Geiser adjustment

WWW.Cajms.mn 153



CENTRAL ASIAN JOURNAL of
MEDICAL SCIENCES

CAJM
for lack of sphericity. A critical p-value of < 0.05 was used. The
repeated measurements within subjects were then compared
the previous time interval using paired t-tests. The study and
control groups' differences at each time interval were tested
using the independent t-tests. A Bonferroni-type correction was
applied to all t-test results resulting in a significance level set
at p < 0.017 (= 0.05/3). SPSS version 24 software (SPSS Inc.,
Chicago, IL, USA) was used for statistical analyses.

Ethical statement

The Research Ethics Committee of the Mongolian National
University of Medical Sciences) was approved by the study
(No13-03/1A). All patients provided written informed consent

Table 1. The stroke patient’s demographic characteristics

The Functional Independence Measure

before participating in the study.
Results

The demographic characteristics of the study participants are
shown in Table 1. There were no differences except for age, and
while this difference was statistically significant, it was clinically
irrelevant. The participants were divided into two groups, 120
of them were controls, and 105 participants were in the study
group. Regarding the study group, 58 (60%) were males, 47
(40%) were females. The average age of the participants was
56.9 + 11.6 years.

Variables (,E 0=n‘t|r2°(;) (nS:u1d 3’5) (nT:tZaZI 5) p-value
Mean +SD Mean +SD Mean + SD
Age (years) 55.1+11.7 56.3 +13.2 56.6 + 12.5 0.000°
N (%) N (%) N (%)
Males 68 (30.2) 58 (25.8) 126 (56.0) 0.938°
Tobacco use 50 (22.3) 46 (20.4) 96 (42.7) 0.852°
Alcohol use 49(21.8) 44 (19.5) 93 (41.3) 0.640°
Ischemic stroke 43 (19.1) 42 (18.6) 85 (37.7) 0.566°
Hemorrhagic stroke 77 (34.2) 63(28.1) 140 (62.3) 0.748°

2unpaired t-test, °chi-square test

Table 1 shows that the NIHSS scores were the same for both
groups at admission (p > 0.05). There was also no difference
between the study and control groups at discharge (p > 0.05).
As expected, the scores for both groups improved significantly
by the time of hospital discharge (p < 0.001). The type of

treatment received had no measurable impact on NIHSS during
the brief period of hospitalization (p = 0.246). A similar lack of
measurable effect of treatment type during the hospitalization
was seen for two of the other three scales.

Table 2. National Institutes of Health Stroke Scale (NIHSS) values at baseline and discharge

anhlc (cnogtz;gl) o t:%) (nT:t1a7|s)
NIHSS Mean + SD Mean + SD Mean + SD
Admission 10.2 £ 5.7 10.7 £ 5.0 10.5+54
Discharge 6.6+3.8 6.5+3.7 6.5+3.7

Two-way mixed ANOVA results: Interaction of time and treatment F (1,176) = 1.352, p = 0.246; Main effect of time F(1,176) = 273.02, p < 0.001; Main effect of

treatment F(1,176) = 0.101, p = 0.752
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The mixed ANOVA results are shown in Tables 3-5 for mRS, BI,
and FIM, respectively. The pattern of results was the same for
each scale. There was no significant difference in the scores
between study and control patients at admission (p > 0.05).
There was a significant interaction between treatment and time,
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indicating that the scores improved more rapidly for patients
in the study group compared to the control group over the six
months of our study (p < 0.001). A significant improvement in
the scores over time was observed in the pooled scores of the
study and control groups (p < 0.001).

Table 3. Change in Modified Rankin Scale (mRS) values at baseline, discharge, three and six months after stroke.

Variable (Cno:t;gl) (: E'%) o T:t137| 8) 2p-value
mRS Mean + SD Mean + SD Mean + SD
Admission 36+1.12 3.8+0.8° 3.7+0.9 0.162
Discharge 31+ 1.1% 33+0.9% 32+1.0 0.193
3 months 2.6 + 1.0 2.2+ 1.0¢f 24+09 0.016
6 months 2.4 +1.0¢ 1.9+ 1.0f 2.2+1.1 0.002

Two-way mixed ANOVA results: Interaction of time and treatment F(1.918, 337.59) = 23.195, p < 0.001; Main effect of time F (1.918, 337.59) = 335.31, p < 0.001;
Main effect of treatment F(1,176) = 0.666, p = 0.416; *Independent t-test, control vs. study; ®<Paired t-test p < 0.001

There was also a consistent trend in the estimated means of the
control and study groups over the six months the patients were
studied. The mean scores suggested slightly poorer function for
study group patients compared to controls at hospital discharge

that was statistically significant for FIM and insignificant for mRS
and Bl. However, three months after discharge, the situation
reversed, with the study group patients’ function statistically
significantly higher than controls for the mRS, Bl, and FIM.

Table 4. Change in Barthel Index (BI) values at baseline, discharge, three and six months after stroke.

Variable ((;o:t;gl) (: t:(é)({)) (nT:t1a7I 8) *p-value
BI Mean + SD Mean + SD Mean + SD
Admission 24.6 + 21.6a 24.5 + 19.8d 24.5 £ 20.6 0.980
Discharge 52.1 + 26.2ab 48.5 +22.9de 50.3 + 24.6 0.391
3 months 66.4 + 20.9bc 76.7 + 15.6ef 71.6 £ 19.1 0.001
6 months 69.5 + 21.1c 82.8 + 15.4f 76.3 +19.5 0.001

Two-way mixed ANOVA results: Interaction of time and treatment F(2.131, 372.88) = 20.623, p < 0.001; Main effect of time F(2.131, 372.88) = 703.652, p < 0.001;
Main effect of treatment F(1,175) = 3.299, p = 0.071; *Independent t-test, control vs. study; ****Paired t-test p < 0.001

We contrasted the study and control group’s mRS, BI, and
FIM scores at each time interval using independent t-tests. By
three months after discharge, the study group’s functional scores

were significantly better than the control group and the gap
widened at six months, indicating further improvement.

Table 5. Change in Functional Independence Measure (FIM) values at baseline, discharge, three and six months after stroke.

Control

Study Total

Variable (n = 88) (n = 90) (n=178) ap-value
FIM Mean + SD Mean + SD Mean + SD
Admission 48.4 +21.8° 429 +20.6° 456 +21.3 0.086
Discharge 67.8 +26.1 62.6 + 25.2¢ 65.2 + 25.7 0.001
3 months 80.6 + 23.5¢ 93.5 + 20.9% 87.1 +23.1 0.001
6 months 86.0 +22.2¢ 99.8 + 19.4¢ 93.0+21.9 0.001

Two-way mixed ANOVA results: Interaction of time and treatment F(2.116, 372.42) = 36.260, p < 0.001; Main effect of time F(2.116, 372.42) = 528.38, p < 0.001;
Main effect of treatment F(1,176) = 1.802, p = 0.181; *Independent t-test, control vs. study; **<Paired t-test p < 0.001
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Using paired t-tests, we also contrasted the scores with the
adjacent time interval's scores to detect changes between visits.
At each time, the mRS, Bl, and FIM score improved significantly
compared to the measurement at the previous visit (p < 0.001).
The largest improvements occurred during the first three months
after hospital discharge. This happened for all scales regardless
of treatment.

Discussion

Our study evaluated the recovery during long-term rehabilitation
therapy. We utilized the widely-used validated scoring methods
of NIHSS, mRC, B, and FIM. There was a significant improvement
in NIHSS scores for both the study and control patients during
the brief hospitalization (p < 0.001). The absence of a significant
interaction between the type of treatment and time (p = 0.246),
and the lack of a main effect of treatment type (p = 0.752,)
indicates there was no measurable improvement in NIHSS for
patients receiving the study rehab protocol compared to the
hospital protocol during the short period of hospitalization.

However, the trends were very different for scales used for
the six-month study period. Here, the study group's intensive
rehabilitation protocol's effect was evident in the highly
significant time-treatment interaction for mRC, Bl and FIM scales
(p < 0.001). This interaction was apparent by three months
after discharge when the functional scores of the study group
were significantly better than the control group and continued
to improve at six months. This effect was observed regardless
of the scale used. These findings indicate brain plasticity that
is responsive to aggressive rehabilitation resulting in higher
functioning outcomes during the first six months after a stroke.
Notably, this effect was seen in all three of these scales. Of the
instruments used, the functional gain was most significant for
the BI, and it was nearly large enough over the six month study
period for the treatment type to become a significant main effect
(p=0.071).

Musicco and colleagues [12] confirmed that the time
interval between the stroke and when rehabilitation starts plays
a central role in determining patients’ long-term outcomes in
either residual disability or QOL. Our study results show similar
results. Dam et al. [13] concluded that a consistent percentage
of patients with severe disability three months after stroke
might attain functional independence in response to long-term
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rehabilitation therapy. Gains in independence in gait and ADL
activities should be expected up to 1 year, and some cases up
to two years after stroke. Similarly, our study shows that after
3- and 6-months of multidisciplinary rehabilitation, the outcome
scores are better than the control group. It means that long-
term rehabilitation services must be available after stroke to gain
independence and improve QOL.

Our study shows that the short-term treatment outcomes in
both groups were no different, and this might be due to shorter
hospital stays in Mongolia compared with other countries. The
average stroke hospital stay in Mongolia is approximately nine
days, shorter than some developed countries [20], including
Japan's 20 days [18]. Also, most hospitals do not provide
different types of post-stroke multidisciplinary rehabilitation
treatment. For example, breathing exercises, in combination with
cardiovascular endurance exercises regularly, are recommended
to restore the arms’ function, whereas physical exercises are
recommended to improve walking ability [10]. Similar to the
above study, cardiovascular endurance-like walking exercises
using international stroke guidelines in our study group was
more effective than traditional physical therapy in our controls.

The U.S. Practice Guidelines recommend that stroke
survivors do moderate-intensity exercises with sufficient load,
sweating, and increased heart rate at least for 30 minutes 1-3
times a week [14]. In Norway, the clinical guidelines emphasize
that exercises should be performed 2 - 5 times a week for 10
- 60 minutes with a maximum heart rate of 60 - 80% during
the acute post-stroke rehabilitation phase. Yet the intensity of
exercise training is below that encountered in ordinary day-to-
day life [15]. In our study, patients in the study groups had 30
- 40 minutes of therapy three times per week, under physical
and occupational therapists’ supervision. Unfortunately, most
hospitals in Mongolia lack the organizational structures and
financial resources to form multidisciplinary teams and provide
long-term rehabilitation. Impaired and reduced mobility are the
most common causes of resuming active life for post-stroke
survivors [16]. This has been proven by a plethora of randomized
controlled trials conducted to explore various ways to strengthen
and stabilize post-stroke motor function activities [17, 18].

The researchers highlight the importance of regular
consultation with a rehabilitation specialist every 3, 6, and 12
months after a stroke to successfully implement exercise training
programs [19]. However, stroke survivors are advised not to do
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physical activity training only; instead, they are encouraged to
adopt healthier lifestyles to enhance their outcome [20].

There is no evidence-based strategy regarding the duration
and intensity of physical activity to stabilize functional activity
after a stroke [10]. Concerning the increasing number of patients
presenting with stroke, improving functional abilities, stabilizing
gains, and long-term rehabilitation remain an urgent need of
the healthcare system [21]. Stabilization of functional activities
should be maintained throughout life and fit the needs of the
patient. Therefore, a randomized controlled trial should be used
to assess the effectiveness of long-term post-stroke rehabilitation
treatment.

According to Askim and Langhammer, repeated exercise
training in all phases of post-stroke rehabilitation is essential to
restore functional abilities [1]. They point out that the patients
who practiced intensive physical activity training five times per
week were able to stabilize their functional activities and reduce
the risk of recurrent strokes. Rehabilitation therapy reduces the
incidence of readmission and reduces the cost of care because
the main reason for readmission is complications related to
deconditioning. Thus, even a moderate amount of physical
exercise activity has a great benefit.

There are very few studies in Mongolia that estimate the
effectiveness of post-stroke rehabilitation. Our study differs
from previous studies in that it follows the long-term outcome
of stroke rehabilitation care. Since the incidence of stroke
in Mongolia and the number of people with disabilities are
increasing, it is important to accept the effectiveness of stroke
rehabilitation treatment and to develop and implement clinical
guidelines appropriate to Mongolia's conditions.

Our study has some limitations, most notably inclusion bias.
Only patients who were admitted to inpatient rehabilitation
in Third Central Hospital received the study protocol. Patients
admitted to the other facility received their hospital's protocol.
There may have been selection bias in hospital choice or other
confounding facility-related factors that improved patient
outcomes of those admitted to Third Central Hospital. Thus,
this study’s findings may not reflect the wide range of patients
with disabilities who preferred rehabilitation at other facilities
such as inpatient rehabilitation units at different hospitals and
community rehabilitation hospitals [8]. However, the significant
strength of our study was a large enough sample size to identify
multiple similar statistically significant effects using different
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functional assessment tools. In future research, we need to
include several study populations from other rehabilitation
facilities and hospitals [9]. Moreover, future studies should
have a larger sample size and adequate duration to confirm our
present findings.

Conclusions

Our findings have shown the effectiveness of the continuous,
long term rehabilitation treatment delivered by a multidisciplinary
rehabilitation team rather than traditional standard therapy. The
study group patients have demonstrated a higher level of ADL
and motor function than controls.
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