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Abstract

Introduction: Good mobility is crucial for achieving a good quality of 
life among the elderly. Factors that affect mobility include aging, disease, 
and injury, but also cognitive decline. A common reason for admitting 
an elderly person to hospital care are complications associated with 
the factors mentioned above. Being admitted to the hospital causes 
additional stress among the elderly, which in practice manifests itself as 
a risk factor for reduced mobility during hospitalization. The aim of the 
present study was to determine the effect of a 14-day physical therapy 
aiming at maintaining or improving the patient’s mobility. Methods: 
We used a quantitative retrospective design. The study included 36 
patients, 25 of whom were women (73.5 %) and 9 were men (26.5 %). 
They were divided into 3 groups, based on the number of points each 
individual achieved in the Mini-Mental State Examination test (MMSE). 
They were grouped according to the guidelines of validated Slovenian 
version of MMSE as follows: 23–19 points – mild cognitive impairment 
(17 patients), 18–11 points – moderate cognitive impairment (12 patients) 
and 10 points or less – severe cognitive impairment (5 patients). Patients 
included in the study were admitted to the Gerontopsychiatric Unit of 
the University Psychiatric Clinic Ljubljana between October 2020 and 
April 2021. Inclusion criteria were: aged 60 years or older, confirmed 
cognitive decline with MMSE, and inclusion in the physical therapy. 
Exclusion criteria included: worsening of chronic disease, acute 
deterioration of health or a fall during hospitalization. To assess the 
patient’s mobility, we used the de Morton Mobility Index (DEMMI). 
Due to the abnormal distribution of the analysed data, the Wilcoxon 
signed-rank test was used to examine the differences between the first 
and second assessment with the DEMMI test. The statistical significance 
of p < 0.05 was taken into account. Results: In the second assessment, the 
results of the DEMMI test in all three groups improved. The most visible 
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improvement is observed in the group with a moderate cognitive decline 
(18 ≤ MMSE ≤ 11 points), which is statistically significant (p = 0.005). A 
statistically significant improvement was also observed in the group with 
mild cognitive impairment (19 ≤ MMSE ≤ 23 points) (p = 0.005). The 
improvement in the second assessment with the DEMMI test, which is 
evident in the group with severe cognitive impairment, is not statistically 
significant (p = 0.109). Discussion and conclusions: Existing research 
shows the importance of adequate physiotherapy treatment of people 
with cognitive impairment. Our research has also shown that targeted 
physical therapy preserves or even improves the mobility of people with 
cognitive impairment, regardless of the degree of the latter.
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Introduction
The world’s population is ageing. In 2020, there were 727 million people aged 
65 and above. Over the next 30 years, the world’s population aged 65 and above 
is expected to more than double and reach more than 1.5 billion by 2050 (UN, 
2020). At the same time, there is also an increasing number of people suffer-
ing from dementia. In 2020, there were 50 million people worldwide with de-
mentia. By 2050, that number is expected to rise to 152 million (Alzheimer’s 
disease International, 2020). Due to the ageing of the world’s population, the 
World Health Organization (WHO, 2021) emphasises the importance of im-
proving the lives of older adults and healthy aging. According to the WHO 
(2020), healthy aging is »the process of improving or maintaining functional 
abilities that enable wellbeing in older age« (WHO, 2020). Functional abilities 
include mobility. Mobility is an umbrella term for changing and maintaining 
body position (e.g. lying down, sitting, getting up) or moving in a position (e.g. 
moving in a lying position from one side to the other) or from one place to an-
other. It also involves moving to different locations (e.g., at home) or moving 
using different means of transportation (MKF, 2006).

In the elderly, the key factor for maintaining a good quality of life is pre-
serving good mobility (Le Grow et al., 2013). However, ageing is often associ-
ated with reduced mobility and decreased functional (Mahmood Khan, 2017) 
and cognitive abilities (Murman, 2015). These changes are closely related. Re-
cent researchers (Pedersen et al., 2014; de Melo Borges et al., 2015) argue that 
the elderly with mild cognitive impairment show more mobility limitations 
compared to the elderly with intact cognition. In addition to the decline in cog-
nitive abilities, the factors influencing mobility in the elderly are reduced phys-
ical activity, obesity, decreased muscle strength, balance disorders and various 
chronic diseases (Brown et Flood, 2013). The predominant chronic diseases as-
sociated with reduced mobility in older adults include hypertension, osteoar-
thritis, cardiovascular disease, cancer, respiratory disease, diabetes, and stroke 
(Manini, 2011). Moreover, the occurrence of sarcopenia in old age and the asso-
ciated decrease in muscle mass and muscle strength also causes problems with 
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balance and walking (Marques et Queiros, 2018), which can lead to mobility 
limitations (Cruz-Jentoft et al., 2019) and to a higher incidence of falls (Yeung et 
al., 2019). These problems often lead to hospitalisation of older adults, which is 
an additional risk factor for reduced mobility in the elderly (Surkan et Gibson, 
2018) especially in people with cognitive decline (Hartley et al, 2017).

In addition to cognitive decline, reduced mobility is one of the main risk 
factors for falls among the elderly (Terrosso et al., 2014). The risk of falling is al-
most three times higher in older adults with moderate to severely reduced mo-
bility compared to those without any restraints (Musich et al., 2018), while in 
older adults with dementia, the risk of falling is two times higher than in the el-
derly with intact cognition (Allali et al., 2017). Both reduced mobility and cog-
nitive decline lead to a decrease in an individual’s independence in performing 
activities of daily living (ADLs) (Heiland et al. 2016; Mograbi et al., 2017) and 
increase mortality (Frith et al., 2015; Bergland et al., 2017).

Previous research shows a positive effect of exercise on cognitive abili-
ties, maintaining mobility and independence in performing ADLs in people 
with dementia (Liu et al., 2020). Furthermore, therapeutic exercise improves 
strength, balance, walking, and endurance in people with mild cognitive im-
pairment (Lam et al., 2018), which shows the relevance of including people with 
cognitive impairment in physiotherapy treatment. In addition, a higher fre-
quency of physiotherapy treatments during hospitalisation shortens the length 
of stay, improves functional status and increases independence with ADLs up-
on discharge (Hartley et al., 2016). 

However, the effect of physiotherapy treatment on people with cognitive 
impairment remains insufficiently researched. The aim of our research is to in-
vestigate the effect of a 14-day physiotherapy treatment on the mobility of hos-
pitalised patients with cognitive decline. 

Methods
A retrospective quantitative pilot research was conducted. The research includ-
ed patients admitted to Gerontopsychiatric Unit of the University Psychiat-
ric Clinic Ljubljana between October 2020 and April 2021. Inclusion criteria 
were age 60 and above, cognitive decline confirmed by Mini Mental State Ex-
am (MMSE) and inclusion to physiotherapy treatment. The exclusion criteria 
were exacerbation of a chronic disease and acute health deterioration. 

The De Morton Mobility Index (DEMMI) was used to assess mobility. It 
is a standardised measuring instrument used to assess 15 items, including mo-
bility in bed, mobility on a chair, static balance, dynamic balance and walk-
ing. Eleven items were evaluated with a 2-point scale, and the remaining four 
with a 3-point scale. The maximum that an individual could have achieved is 19 
raw points that were converted into interval-level DEMMI points. Minimum 
of 0 points means complete dependence while 100 points means complete in-
dependence in mobility (de Morton et al., 2008). Braun et al. (2018) confirmed 
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that the DEMMI test has satisfactory psychometric characteristics for assess-
ing older adults with cognitive decline.

The Slovenian version of the Mini-Mental State Exam (MMSE) was used 
to assess cognitive function. A 30-point questionnaire assessed orientation, at-
tention, memory, language and visual-spatial skills. According to the score 
obtained, the patients were divided in three groups: intact cognition (20 – 24 
points), mild cognitive impairment (23 – 19 points), moderate cognitive impair-
ment (18 – 11 points) and severe cognitive impairment (10 points or less) (Gran-
da et al., 2003).

Physiotherapy treatment was customised according to individual’s needs 
and abilities. It included individual exercises, strength exercises, and exercis-
es to improve static and dynamic balance and coordination, transfer training 
and walking training. Tests and physiotherapy treatment were performed on 
the premises of the Gerontopsychiatric Unit of the University Psychiatric Clin-
ic Ljubljana. For each patient, mobility was assessed twice; firstly before enrol-
ment in physiotherapy treatment and secondly after 14 days of physiotherapy 
treatment.

The anonymised data used in the study was obtained from physiothera-
py treatment records. The Commission for Ethical Issues at the University Psy-
chiatric Clinic Ljubljana approved the use of data on the 24th of May 2021. The 
protection of personal data has been ensured. It was used for research and pub-
lishing purposes only.

The data was edited in Microsoft Office Excel 2016 (Microsoft Corpora-
tion, New York, USA) and exported for statistical analysis to IBM SPSS Statis-
tics for Windows 25.0 (IBM Corporation, Armonk, New York, USA). Descrip-
tive statistics were given as count (with percentage) or mean (with standard 
deviation). Shapiro-Wilk test showed the data distribution of the first (p = 
0.018) and second (p = 0.026) DEMMI test was abnormal. To determine the dif-
ferences between the first and second DEMMI test the Wilcoxon test was used. 
Statistical significance was set at p-value < 0.05.

Results
In the period between October 2020 and April 2021, 146 patients were tested 
twice. More precisely, 55 patients (38 %) were enrolled to physiotherapy treat-
ment.1 patient (2 %) was younger than 60, 16 patients (29 %) did not conclude 
MMSE or MMSE did not confirm cognitive decline, 4 patients (7 %) experi-
enced exacerbation of chronic disease or acute health deterioration. The re-
maining 34 patients (62 %) were divided into three groups according to the de-
gree of cognitive impairment: mild cognitive impairment (17 patients, 50 %), 
moderate cognitive impairment (12 patients, 35 %) and severe cognitive impair-
ment (5 patients, 15 %). 

Table 1 shows there were 25 women (73.5 %) and 9 men (26.5 %) includ-
ed in the sample. All three groups had similar representation of women and 
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men. The mean age of the patients included in the study was 79.18 ± 8.67 years, 
with patients with severe cognitive decline being the oldest on average (84, 60 
± 2.61), followed by patients with mild cognitive decline (79, 47 ± 8.75) and pa-
tients with moderate cognitive decline (76.50 ± 9.52).

Table 1: Sample’s characteristics

Group
Severe 

cognitive decline 
(N = 5)

Moderate 
 cognitive decline

(N = 12)

Mild  
cognitive decline 

(N = 17)

Total
(N = 34)

Age in years
M ± SD
(min – max)

84.60 ± 2.61
(81 – 88)

76.50 ± 9.52
(60 – 90)

79.47 ± 8.75
(61 – 97)

79.18 ± 8.67
(60 – 97)

Women N 
(%) 3 (60 %) 9 (75 %) 13 (76.5 %) 25 (73.5 %)

Men N (%) 2 (40 %) 3 (25 %) 4 (23.5 %) 9 (26.5 %)

Legend: M = mean, SD = standard deviation, N = number

The results of the descriptive statistics and the difference between the first 
and second DEMMI tests in all three groups and Wilcoxon signed-ranked test 
are shown in Table 2. In the first assessments, the patients with mild cogni-
tive impairment achieved on average the highest scores (51.47 ± 22.53 points), 
followed by the patients with moderate cognitive impairment (49.50 ± 19.22 
points). On average, patients with severe cognitive decline (45.80 ± 23.91 points) 
achieved the lowest scores in the first assessment.

Table 2: Descriptive statistics of the first and the second DEMMI test 
and Wilcoxon signed-ranked test

DEMMI 1
Points (M ± SD)

DEMMI 2
Points (M ± SD) p - value

Severe cognitive decline 45.80 ± 23.91 54.20 ± 9.37 0.109
Moderate cognitive de-
cline 49.50 ± 19.22 63.08 ± 23.26 0.005

Mild cognitive decline 51.47 ± 22.53 65.94 ± 12.65 0.005
Total 49.94 ± 21.03 63.21 ± 18.09 < 0.001

Legend: M = mean, SD = standard deviation, DEMMI = de Morton Mobility Index 

The results of the second DEMMI test improved in all three groups. The 
greatest improvement was seen in the group with mild cognitive decline. On 
the other hand, the smallest improvement was observed in the group with se-
vere cognitive decline. The SD of DEMMI test scores in both first and second 
tests do not exceed 25 % of the M, indicating small differences in mobility with-
in each group. 

The results of Wilcoxon signed-ranked test showed statistically signifi-
cant differences between the results of the first and the second DEMMI test in 
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the group with moderate cognitive decline (p = 0.005) and mild cognitive de-
cline (p = 0.005). In addition, a statistically significant difference between the 
first and the second DEMMI test was shown in the analysis of the whole sample 
(p <0.001). In the group with severe cognitive decline, we were unable to con-
firm a statistically significant difference between the first and the second DEM-
MI test (p = 0.109).

Discussion
This research retrospectively examined the effect of physiotherapy treatment 
on the mobility of older adults with different stages of cognitive decline hospi-
talised in the Gerontopsychiatric Unit at the University Psychiatric Clinic Lju-
bljana. In addition, we wanted to determine whether the effect of physiothera-
py treatment differs depending on the degree of cognitive decline.

Previous research showed that smaller cognitive impairment is associat-
ed with better mobility of an individual (Buchman et al., 2011; Pedersen et al., 
2014; De Melo Borges et al., 2015). Our findings confirmed that the highest av-
erage score on DEMMI test was achieved by the group with a mild cognitive 
impairment, followed by the group with a moderate cognitive impairment. The 
group with a severe cognitive impairment achieved the lowest average score on 
the DEMMI test. After 14 days of physiotherapy treatment, there was a statis-
tically significant improvement in mobility in the whole sample at the second 
assessment (p < 0.001). Additionally, the average results of the second DEMMI 
test were higher in individual groups. The greatest and statistically significant 
progress in mobility was observed in the group with a mild cognitive impair-
ment (p = 0.005), followed by the group with a moderate cognitive impair-
ment (p = 0.005). The smallest amount of progress, which was not statistical-
ly significant, was shown in the group with severe cognitive impairment (p = 
0.109). Less progress in more cognitively impaired individuals can be attribut-
ed to poorer understanding of instruction (Machiels et al., 2017), poorer perfor-
mance of complex motor tasks (Wu et al., 2015), and complex ADLs (Perneczky 
et al., 2006). Furthermore, our findings coincide with those indicated in sever-
al research previously conducted, reporting a positive effect of physiotherapy 
treatment on improving the functional abilities of individuals with cognitive 
decline (Kovacs et al., 2013; Lam et al., 2018; Gomboc, 2019).

There are important limitations in our research as we included only a 
small nonrepresentative sample of 34 patients with varying degrees of cogni-
tive impairment. A larger sample would reduce the possibility of random er-
rors in the analysis. In addition, cooperation of a person with cognitive impair-
ment varies daily, which is a challenge in working with people with cognitive 
decline. In order to better understand the effect of physiotherapy treatment, we 
suggest further research should be conducted in this field. Prospective research 
is needed to determine whether the frequency and the duration of physiother-
apy treatment plays an important role in mobility outcome. 
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Despite limitations of our research, our findings prove positive effect of 
physiotherapy treatment on the mobility of people with cognitive impairment. 
Although, the improvement in the group with severe cognitive impairment was 
not statistically significant, we argue with great certainty that individual phys-
iotherapy treatment customised according to individual’s needs and abilities 
improves an individual’s mobility regardless of the degree of cognitive decline.

Conclusions
Mobility and cognitive decline are closely related phenomena that affect the 
quality of life of the elderly. The demographic ageing and the increase in the 
number of elderly people with cognitive difficulties indicate an increasing need 
to maintain the functional abilities and mobility of these individuals. An addi-
tional risk factor to reduce mobility is hospitalisation, which is more common 
in people with cognitive decline. The inclusion of hospitalised elderly people in 
physiotherapy treatment has been shown to improve their mobility. Therefore, 
it is crucial to maintain the mobility and functional abilities of hospitalized in-
dividuals with cognitive decline.
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