Original Article Pol J Public Health 2018;128(4): 144-147

MAGDALENA CZARKOWSKA', TOMASZ SARAN', ANNA MAZUR?, LECH PANASIUK!

Evaluation of comprehensive ambulatory rehabilitation of people
over 60 years of age

Abstract

Introduction. The provision of adequate health care for a successively growing group of geriatric patients requires taking
into account many factors in order to preserve and/or improve their overall health and the related functional capacity. Its crucial
aspects include the ability to safely change position and locomotion, as well as the severity of discomfort from the osteoarticular
system.

Aim. The objective of the present study was to assess the impact of comprehensive ambulatory rehabilitation including tailored
endurance training, preceded by an ergospirometry test, on indicators showing the risk of falls and the severity of pain symptoms
of patients aged 60 and over, receiving health services at the Outpatient Healthcare Home (DDOM).

Material and methods. The study involved 60 seniors during their rehabilitation cycle implemented as part of the services
provided to patients at DDOM of the W. Chodzko Institute of Rural Health in Lublin. The tests were carried out in the test-retest
model on the first and last day of the kinesiotherapy cycle. The Tinetti scale of the risk of falls, balance and walk and Visual
Analogue Scale of the severity of pain sensations (VAS) were utilized in the research. The patient rehabilitation program at the
DDOM included adapted systemic kinesiotherapy (endurance training with a load determined according to individual exercise
capacity, as determined on the basis of the ergospirometry test) and local kinesiotherapy as well as physical therapy adapted to the
needs resulting from the condition of the musculoskeletal system.

Results. After completing the rehabilitation cycle, the patients obtained higher scores, compared to the tests carried out before
the beginning of the rehabilitation cycle, in the scales of Tinetti Questionnaire. There were also lower results of the respondents
in VAS scale used to assess the severity of pain sensations.

Conclusions. As a result of the rehabilitation program applied, DDOM patients simultaneously obtained the desired changes in
minimizing the risk of falls, improving the ability to maintain balance and fitness while walking, as well as reducing the severity

of pain sensation.
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INTRODUCTION

The prognostic analyses carried out by the Central Statisti-
cal Office of Poland indicate that by 2030 seniors will consti-
tute almost a quarter of Polish society [1]. Provision of appro-
priate healthcare services to this successively enlarging group
of patients requires taking into account many factors in order
to preserve and/or improve their overall health and related
functional capacity, therefore what is significant in the process
of treatment and rehabilitation of elderly people is a holistic
approach to the manifestations of their health problems [2].

This assumption was the basis for a comprehensive reha-
bilitation and activation program for people over 60 years of
age as part of the Outpatient Healthcare Home (Dzienny Dom
Opieki Medycznej) at the W. Chodzko Institute of Rural Health
in Lublin. The program was conducted in accordance with the
guidelines contained in the project “DDOM in Lublin” with
the POWER n0.05.02.00-00-0109/15. The actions taken were
aimed at improving the health and related physical and mental
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fitness of seniors, and the rehabilitation program developed by
a team of specialists, including permanent medical, nursing,
psychological and physiotherapy staff, took into account the
individual needs and health of the participants [3].

One of the crucial aspects of functional efficiency, as well
as the quality of life of older people associated with it, is the
tendency to falls and the severity of pain in the osteoarticular
system [4,5].

The factors that increase the risk of falling in seniors are:
muscle weakness of the lower limbs; gait disorders, which
may be caused by various chronic conditions; occurrence of
this type of events in the past; use of gait assistive devices;
sight problems; medication being used; cognitive impairment
of various etiology; structure of the body and intensification of
perceived pain signals from the motor system [4-7].

Pain is defined as a “subjective negative sensory and emo-
tional impression that arises under the influence of nociceptive
stimuli that damage tissue or threaten with its damage” [8].
Pain is associated with stimulation of the sympathetic nervous
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system, and therefore, with the acceleration of heart rhythm,
increased arterial blood pressure and increased secretion of
certain hormones, e.g. adrenocortical hormones [9,10].

The available research results clearly indicate that compre-
hensive geriatric rehabilitation is conducive not only to im-
proving the health and functional capacity of seniors, but also
a factor shaping the well-being and perception of the quality
of life [4,5].

The assessment of the effectiveness of a 12-week cycle of
rehabilitation, including manual therapy and physical exer-
cise, carried out by the Maiers team, demonstrated a signifi-
cant reduction in pain in the cervical spine of the seniors [11].
The desirable effects of 8-week rehabilitation treatments, in-
cluding both psychological and aerobic training, were also
confirmed in pilot studies by Beissner et al. Based on the analy-
zes carried out, it was found that as a result of measures im-
plemented in a group of Spanish seniors, a reduction in the
severity of pain, depressive symptoms, as well as increased
physical fitness and social involvement were all achieved [12].
The results of the Donath syndrome research also show the
benefits of the kinesiotherapy program. It was proven that the
applied cycle of physical exercise contributed to minimizing
the risk of falls and improved the balance and fitness of move-
ment in people over 60 [13].

The empirical work cited above allows us to conclude that
the evaluation of the comprehensive rehabilitation program
implemented at DDOM should include an assessment of the
effectiveness of the measures applied in relation to the risk of
falling and the severity of pain complaints in patients undergo-
ing rehabilitation.

AIM

The objective of the present study was to assess the impact
of comprehensive ambulatory rehabilitation including tailored
endurance training, preceded by an ergospirometry test, on
indicators showing the risk of falls and the severity of pain
symptoms of patients receiving health services at the DDOM.

MATERIAL AND METHODS

The number of 60 seniors aged from 60 to 93 years old
formed the research group. The respondents participated in
the rehabilitation cycle carried out as part of the services pro-
vided to patients at DDOM at the W. Chodzko Institute of Ru-
ral Health in Lublin. The mean age of participants was over
74 years (M=74.06; SD=7.75). The group was dominated by
women, who accounted for three-quarters of the surveyed pop-
ulation (75.0%; N=45).

The stay of patients at DDOM was individually determined
by the therapeutic team and ranged from 30 to 120 working
days. The applied improvement program included:

» adapted, intensive systemic kinesiotherapy (endurance
training with appliances) with sub-maximum loads deter-
mined according to individual exercise capacity, as deter-
mined on the basis of a ergospirometry test, training plan:
8 minutes of exercises for the first 5 days with the achieve-
ment of sub-maximal heart rate, and 15 minutes of such
exercises for the rest of the training cycle;

+ other kinesitherapeutic effects recommended according to
the needs arising from the condition of the musculoskeletal
system, including: active free exercises, active none-weight
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bearing exercises, active-passive exercises, PNF exercises,
manual massage, exercises with the use of devices such
as balls, exercise sticks, ladders, mattresses, rotor for ex-
ercises of upper limbs, rotor for exercises of lower limbs,
rehabilitation table;

* the necessary physical therapy: local thermotherapy, elec-
trotherapy, phototherapy, electromagnetic field treatment.

The Tinetti Scale [14] and Visual Analogue Scale (VAS)
[15] were utilized in the research.

Tinetti scale is used to assess the risk of falls in the elderly.
The maximum score of the examined person can amount to 28
points — 16 in the part evaluating the balance and 12 in the part
assessing the gait. A score of 28 to 25 means low risk of falls,
a score between 24 and 19 — that the subject is prone to falls,
and a score of 18 and fewer indicates high risk of falling [14].

The VAS scale is used to test the severity of pain experi-
enced on a scale from 0 to 10, where the value of 0 indicates
the absence of this type of discomfort, and the number of 10
indicates its maximum severity [15].

The permission of the IMW Bioethics Committee in Lublin
was obtained for conducting the research. It was carried out in
accordance with the assumptions of the Helsinki Declaration
of 2013. Participation of patients in the study was voluntary
and anonymous. Participants were notified about the purpose
and the course of the research and answered questions. The
participants completed questionnaires twice — the first and last
day of the rehabilitation cycle implemented as part of their
stay at DDOM.

Statistical analyzes were performed using the IBM SPSS
24 software suite. The characteristics of the studied population
were based on the mean value, standard deviation, the mini-
mum and maximum of quantitative variables and the distribu-
tion of percentages of the qualitative data occurrence. The dis-
tribution shapes of the parameters considered were estimated
using the Shapiro-Wilk test. A parametric test used to verify
intra-group differences was t Student for dependent samples.
The obtained results were supplemented with measures of the
effect size calculated with use of d Cohen statistic. The work
assumes the limit level for false positive error of 0.05.

RESULTS

Results of the performed intra-group comparisons in the
range of results obtained in Tinetti scale are included in Table 1.

The analyzes carried out demonstrated that prior to the re-
habilitation the DDOM patients were characterized by a high
risk of falling (M=18.44; SD=5.48), and after the rehabilitation
program was completed, the respondents showed a moderate
tendency to falls (M=23.11; SD=4.90). In addition, before
the rehabilitation program, the average patient balance was

TABLE 1. Risk of fall in DDOM patients.

Test
. After Intra-group
Scale P“,O r to. completed comparison
rehabilitation e e
rehabilitation
M SD M SD t P d

Risk of fall 18.44 548 23.11 490 9.09  0.001 1.52
Balance 9.08 3.64 1247 414 8.67  0.001 1.44
Gait 9.33 2.12  10.67 1.64 6.22  0.001 1.03




146

9.08/16.00 points (SD=3.64), and after its completion it was
graded at 12.47/16.00 points (SD=4.14). In turn, the efficiency
when walking before the beginning of the kinesiotherapy cy-
cle was 9.33/12.00 points (SD=2.12), while after the rehabili-
tation program ended, it was 10.67/12.00 points (SD=1.64).

The performed intra-group comparisons show that after
the completed rehabilitation cycle, the respondents were less
likely to fall (t=9.09; p=0.001), and also showed a higher abil-
ity to maintain balance (t=8.67; p=0.001) and gait efficiency
(t=6.22; p=0.001) than before its commencement.

The obtained effect sizes confirm strong dependencies be-
tween the risk of falls (d=1.52), the ability to maintain balance
(d=1.44) and fitness while walking (d=1.03) and the applied
kinesiotherapy program.

Results of the performed intra-group comparisons in the
range of results obtained in the VAS Scale are included in Ta-
ble 2.

Based on the data received, it was found that before start-
ing the rehabilitation program, DDOM patients experienced

TABLE 2. Intensity of pain syndromes in DDOM patients.

Test
Intra-group
Prior to After completed comparison
rehabilitation rehabilitation
M SD M SD t ) d
7.71 1.63 4.92 1.50 5.39 0.001 1.10

severe pain (M=7.71; SD=1.63 ), but after its completion they
described it as moderate (M=4.92; SD=1.50).

Based on the analyzes performed, it was found that the se-
verity of pain in DDOM patients was statistically significantly
lower after the end of the rehabilitation cycle than before its
commencement (t=5.39; p=0.001).

The obtained effect size (d=1.10) confirms the strong de-
pendency between the rehabilitation program applied, and the
level of severity experienced by the respondents.

DISCUSSION

The evaluation of the effectiveness of a comprehensive
rehabilitation and activation program for seniors, which was
carried out at the DDOM of the W. Chodzko Institute of Rural
Health in Lublin demonstrated that, in the result of the applied
interventions, the patients underwent a reduction in the risk
of falls, improved balance and gait efficiency, as well as ob-
tained reduction in the severity of pain sensations from the
motor system.

Positive effects of the rehabilitation program developed for
the elderly have also been confirmed in studies conducted in
the population of people with mild cognitive deficits. Patients
in outpatient settings participated in twenty/thirty-minute ses-
sions twice a week. The respondents from the experimental
group carried out balance training, while the control group
members performed physical exercises combined with balance
training. The risk of falling and the static and dynamic aspects
of balance were assessed using the Tinetti test and function-
al stretching, while the gait efficiency was tested using four
forms of the Timed Up & Go test. It was revealed that with the
combination of physical exercise and balance training patients
were achieving better results than with balance training alone

[4].
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Similar conclusions were also reached during the pilot
studies carried by the Pluchino team. Based on the conducted
analyzes, it was found that in a group of seniors, properly de-
signed physical exercises are conducive to lowering the risk of
falls [16]. Significant improvement in functional gait ability,
assessed using a 6-minute walk test (6MWT) was also con-
firmed in the studies of Chen et al. [17]. In contrast, in other
empirical studies, it has been proved that the series of rehabili-
tation measures performed in the elderly group contribute not
only to the improvement of general physical fitness, but also
have a positive effect on the mental condition of respondents
and the severity of pain they experience [17,18].

The results of the meta-analysis of Xu et al. indicate that
manual therapy significantly contributed to alleviation of pain,
minimized stiffness and improved functional capacity of pa-
tients diagnosed with osteoarthritis of knee joint [19]. On the
other hand, in the population of seniors suffering from pain in
the cervical spine, it was proven that a cycle of physiotherapy
significantly reduced the frequency of their occurrence [20].

To sum up the discussion, it should be emphasized that the
applied daily outpatient care and comprehensive rehabilitation
program including tailored endurance training, psychologi-
cal therapy and other forms of therapeutic interactions proved
effective in reducing the risk of falls, improving the balance
and gait efficiency, and minimizing the severity of pain expe-
rienced by respondents. The results confirm that, where possi-
ble, geriatric rehabilitation should include elements of system-
atic and intensive physical activation in the form of endurance
training that improves the functioning of skeletal muscles,
cardiovascular and respiratory systems, and also positively
affects the activities of the central nervous system [21-23].

CONCLUSIONS

1. The applied program of comprehensive outpatient rehabili-
tation addressed to people from 60 years of age decreased
the risk of falls and contributed to the increase of balance
and walk fitness of DDOM patients.

2. The applied program of comprehensive ambulatory reha-
bilitation caused a decrease in the severity of experienced
pain symptoms of DDOM patients.

REFERENCES

1. Gtéwny Urzad Statystyczny. Available from: http:/stat.gov.pl/ (access:
2018.07.15.).

2. Prusinowska A, Komorowski A, Przepidra W, Ksi¢zopolska-Ortowska K.
Physical activity in the elderly who underwent joint replacement surgery
in the course of rheumatic diseases. Reumatologia. 2016;54(3):117-21.

3. Instytut Medycyny Wsi. Dzienny Dom Opieki Medycznej w Lublinie.
Available from: http://www.imw.lublin.pl/index.php/pl/rejestracja-ddom
(access: 2018.07.15.).

4. Hagovska M, Olekszyova Z. Impact of the combination of cognitive and
balance training on gait, fear and risk of falling and quality of life in seniors
with mild cognitive impairment. Geriatr Gerontol Int. 2016;16(9):1043-50.

5. Wong AY, Karppinen J, Samartzis D. Low back pain in older adults: risk
factors, management options and future directions. Scoliosis Spinal Dis-
ord. 2017;12:14.

6. Pijnappels M, van der Burg PJCE, Reeves ND, van Dieén JH. Identifica-
tion of elderly fallers by muscle strength measures. Eur J Appl Physiol.
2008;102(5):585-92.

7. Puszczalowska-Lizis E, Bujas P, Omorczyk J, et al. Feet deformities are
correlated with impaired balance and postural stability in seniors over 75.
PloS One. 2017;12(9):e0183227.



Pol J Public Health 2018;128(4)

8. Special Interest Groups—IASP. Available from: http://www.iasp-pain.org/
SIG/Placebo?navitemNumber =5275 (access: 2018.07.21.).

9. Dahl JB, Mginiche S. Pre-emptive analgesia. Br Med Bull. 2005;71(1):13-
27.

10. Jamour M, Marburger C, Runge M, et al. Effectiveness of geriatric reha-
bilitation in the oldest old: evaluation of South German observational data.
Z Gerontol Geriatr. 2014;47(5):389-96.

11. Maiers M, Bronfort G, Evans R, et al. Spinal manipulative therapy and
exercise for seniors with chronic neck pain. Spine J Off J North Am Spine
Soc. 2014;14(9):1879-89.

12. Beissner K, Parker SJ, Henderson CR, et al. A cognitive-behavioral plus
exercise intervention for older adults with chronic back pain: race/ethnic-
ity effect? J Aging Phys Act. 2012;20(2):246-65.

13.Donath L, Réssler R, Faude O. Effects of virtual reality training (exer-
gaming) compared to alternative exercise training and passive control
on standing balance and functional mobility in healthy community-
dwelling seniors: A Meta-Analytical Review. Sports Med Auckl NZ.
2016;46(9):1293-309.

14. Tinetti ME. Performance-oriented assessment of mobility problems in el-
derly patients. J Am Geriatr Soc. 1986;34(2):119-26.

15. Wewers ME, Lowe NK. A critical review of visual analogue scales in the
measurement of clinical phenomena. Res Nurs Health. 1990;13(4):227-36.

16. Pluchino A, Lee SY, Asfour S, et al. Pilot study comparing changes in pos-
tural control after training using a video game balance board program and
2 standard activity-based balance intervention programs. Arch Phys Med
Rehabil. 2012;93(7):1138-46.

17. Chen BP, Awasthi R, Sweet SN, et al. Four-week prehabilitation program
is sufficient to modify exercise behaviors and improve preoperative func-
tional walking capacity in patients with colorectal cancer. Support Care
Cancer Off ] Multinatl Assoc Support Care Cancer. 2017;25(1):33-40.

18. Yang J-E, Lee T-Y, Kim J-K. The effect of a VR exercise program on falls
and depression in the elderly with mild depression in the local community.
J Phys Ther Sci. 2017;29(12):2157-9.

19. Xu Q, Chen B, Wang Y, et al. The effectiveness of manual therapy for re-
lieving pain, stiffness, and dysfunction in knee osteoarthritis: a systematic
review and meta-analysis. Pain Physician. 2017;20(4):229-43.

20. Uthaikhup S, Assapun J, Watcharasaksilp K, Jull G. Effectiveness of phys-
iotherapy for seniors with recurrent headaches associated with neck pain
and dysfunction: a randomized controlled trial. Spine J Off J North Am
Spine Soc. 2017;17(1):46-55.

.Laforest S, Lorthios-Guilledroit A, Nour K, et al. Attitudes and lifestyle
changes following Jog your Mind: results from a multi-factorial commu-
nity-based program promoting cognitive vitality among seniors. Health
Educ Res. 2017;32(2):184-96.

22.van Gelder BM, Tijhuis M a. R, Kalmijn S, et al. Physical activity in re-
lation to cognitive decline in elderly men: the FINE Study. Neurology.
2004;63(12):2316-21.

23. Mazurek K, Zmijewski P, Kozdron E, et al. Cardiovascular risk reduction
in sedentary postmenopausal women during organized physical activity.
Kardiol Pol. 2017;75(5):476-85.

2

—_

Corresponding author

Magdalena Czarkowska

Witold Chodzko Institute of Rural Health

2 Jaczewskiego St., 20-090 Lublin, Poland
E-mail: czarkowska.magdalena@imw.lublin.pl

147



