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ABSTRACT

Background and aim: Physical mobility is often described as a basic prerequisite for independence, self-determination, and
social participation. Older people, particularly those in long-term care facilities, are more often affected by the loss of their
mobility. However, the prevalence of the mobility disabilities of nursing home residents and their association with demographic
and care-specific/medical factors have so far been studied less. This prevalence study should investigate a possible association of
mobility disability with age, BMI, multimorbidity, fall risk, and social participation.
Methods: The prevalence study covered the data of residents in 30 German residential care facilities (RCFs). Trained staff
nurses used a standardised instrument to collect data about the age, obesity, medical diagnoses, the fall risk, the level of mobility
disability, and the need for supporting the social participation of the residents.
Results: The representative sample included 2,066 nursing home residents, of whom 81.5% required support in their mobility.
The level of a mobility disability or the need for a support in matters of mobility by others was not associated either with age,
with the BMI, or with the fall risk of the participants. The groups with higher mobility disability included the more multimorbid
participants with more difficult medical diagnoses, and these had a higher need for support in their social participation.
Conclusions: It may be that professional care must reflect the premature link between older and obese patients with mobility
disability. In addition to nursing diagnoses, medical diagnoses should necessarily be integrated into the nursing assessment. The
association between the level of mobility disability and the fall risk, which is often mentioned in the literature, should be critically
reflected. Nursing home residents should be informed that there is a possible association between their mobility disability and
their social participation.
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1. BACKGROUND

Physical mobility is often described as a basic prerequisite
for independence[1, 2] and self-determination,[3] social par-
ticipation,[4, 5] quality of life[6] and subjective well-being.[7]

People of all ages in need of health care professionals mostly
have mobility disabilities of varying degrees (ibid.). That
impairments of mobility are multifactorial (ibid.) is certainly

out of the question, but above all, the elderly, and especially
those in long-term care facilities, are affected by the disabil-
ity of their mobility.[8] This prevalence study was devoted
to rarely scientifically researched residential care facilities
(RCF) and determined the level of mobility disability of
nursing home residents.

It has been reported that the age of care recipients affects their
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level of mobility.[9, 10] Currently, 5% of the 70 to 75-year-old
German citizens need caring support, including mobility sup-
port, but 66% of the citizen older than 90 years are in need
of that care support.[11] It can, therefore, be assumed that,
on the one hand, most German nursing home residents show
disabilities in their mobility and, on the other hand, the older
nursing home residents have more mobility disabilities than
the younger ones.

Overweight and obesity present other challenging public
health problems in industrialised countries that is also affect-
ing the people in need of care.[12] Overweight and obese
residents have complex needs that complicate their care and
increases the caregivers’ workload.[13] The mobilization of
obese residents in RCFs is a challenge.[12] Although RCFs
are increasingly confronted with overweight residents, efforts
to mobilize and use the resources needed are rarely inves-
tigated.[14] However, it is conclusive to assume that obese
residents are less mobile and need more support than lean res-
idents. This relationship may be explained by a higher rate of
multimorbidity in obese residents. The nursing sciences have
thus far published little on the prevalence of multimorbidity
in RCFs, i.e. the combination of several medical diagnoses in
a person in need of care. This could be because nursing sci-
ence currently defines its field of activity.[15] Inevitably, it is
distancing itself from an important, if not the most important
reference discipline: the medical science. Correspondingly,
nursing scientists demand professional caregivers to assess
care recipients only from a nursing perspective and therefore
self-reliant, and not from a medical perspective in general
and with the use of medical diagnoses in particular.[16, 17] For
a comprehensive nursing assessment, the medical diagnoses
of those in need of care certainly play a significant role.[18, 19]

It is, however, to be assumed that a higher number of medical
diagnoses, i.e. multimorbidity,[20] is associated with the level
of mobility disability in nursing home residents.[21]

Preliminary results also indicate a relationship between mo-
bility disability and the probability of a fall.[22–24] This phe-
nomenon is particularly often reported in RCFs.[25] Nursing
scientists have analyzed the severity of physical, psychologi-
cal, and economic consequences of a fall of an older adult.[26]

Given the growing number of older adults living in nursing
homes, which also have higher mobility disabilities,[27] the
problem of falls in RCFs could increase. It is, therefore,
conclusive to assume that residents with a greater mobility
disability also have a higher fall risk.

As mentioned above, the mobility disability of nursing home
residents influences their social participation. It is assumed
that social participation is a vital key to the active aging also
to the elderly.[28] Thus, the design and support of the social

participation of care recipients are of crucial importance for
professional care.[29, 30] In the context of a new holistic as-
sessment of all Germans in need of care since January 2017,
the extent to which they are supported in their social par-
ticipation is also seen as decisive for the right to financial
and professional support.[28, 31] This paradigm shift in pro-
fessional care not only benefits those in need of care, but the
caregivers as well. The support of the social participation of
care recipients by caregivers is now acknowledged and paid
as nursing expenses, for instance, as support of mobilization.
It is therefore also important to examine whether there is an
association between the factors of mobility disability and
the need for support in the social participation of people in
need of care, as is more frequently indicated in the literature.
Is it possible to quantify the fact that those in need of care
who have a higher level of mobility disability also need more
support in the context of their social participation?

Hypotheses
This prevalence study examined the following four hypothe-
ses:

(1) Most nursing home residents need help with their mo-
bility (Hypothesis 1).

(2) Older nursing home residents and those with a higher
BMI or more difficult medical diagnoses are more de-
pendent on the support by caregivers than residents
who are younger, have a lower BMI or less medical
diagnoses (Hypothesis 2).

(3) Nursing home residents with more need for support in
their mobility have a higher fall risk than those who
need less help (Hypothesis 3).

(4) Nursing home residents who are independent in their
mobility also need less support in their social partici-
pation than those who are partially or completely de-
pendent on the help of others (Hypothesis 4).

2. METHOD
2.1 Design
The data analysis is based on two cross-sectional prevalence
studies from 2014 and 2015, carried out by the Institute of
Health and Nursing Science of the Charité Universitätsmedi-
zin Berlin in German hospitals and RCFs. The focus of this
analysis was on the empirical data of the two prevalence
studies collected in the German RCFs. Methods and proce-
dures followed a standardized study protocol for conducting
prevalence studies of care problems in Germany, which has
now been used for several years.[32]

2.2 Sample
Residents of 14 (in 2014) and 16 (in 2015) RCFs participated
voluntarily in these two prevalence studies. The response
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rate was between 30.3% and 100%, an average of 87.1%.

2.3 Data collection
As described by Heinze et al.[33] and Lahmann et al.[34]

in more detail, professional caregivers in the participating
RCFs were qualified for data collection by the scientists of
the Institute of Health and Nursing Science of the Charité
Universitätsmedizin Berlin. On the basis of standardized
procedures[35] and comprehensive guidance documents, as
well as close supervision by the Institute scientists, these
caregivers carried out the data collection together with the
participating nursing home residents. Data collection oc-
curred within each facility on one single day during a speci-
fied week in 2014 and 2015, and upon their completion, the
data collection forms were sent to the institute, where data
were verified and analyzed.[32]

The participants had to be at least 18 years old and have given
their informed consent. There were no further restrictions.
The study protocol was approved by the Ethical Committee
of the Berlin Medical Association.

2.4 Measures
This study analyzed the age, sex, obesity (quantified by the
BMI), medical diagnoses, the fall risk, the level of mobility
disability, and the need for support in the social participation
of the nursing home residents who had participated. The
participants could be assigned to seven possible medical di-
agnoses: Diabetes mellitus, stroke, dementia, cardiovascular,
musculoskeletal, mental, or oncological diseases.

The fall risk of the participants could be classified from
1 (very low) to 10 (very high). The level of mobility dis-
ability and the social participation was quantified using the
Care Dependency Scale (CDS). The CDS was developed
in the Netherlands by Dijkstra et al.[36] and includes vari-
ous physical and psychosocial components, similar to the
new appraisal assessment instrument launched by German
insurance companies in 2017 to reclassify all care recipi-
ents. The CDS contains 15 items (e.g. Eating and Drink-
ing, Mobility, Continence, Daily Activities, Recreational
Activities, and Contact with Others) each with five criteria
on a five-point Likert scale, ranging from completely care-
dependent to completely care-independent.[37] The quality
of the CDS is similar to that of the Barthel Index, an ap-
propriate instrument for assessing changes in care recipients
over time.[38] Therefore, it is now used internationally[39] and
has been adapted accordingly.[40–42] Since there is no clear
definition of the social participation of residents,[43] it was
analogous to Gilmour’s[44] and described as daily physical
activities, activities in contact with family or friendships, and
recreational activities involving other people. Therefore, the

synonyms in the CDS instrument, the items daily activities,
recreational activities, and contact with others were used as
a data basis for the quantification of the social participation
of the participants. These three CDS items were divided
dichotomously into “completely independent” and into the
four criteria “completely dependent, almost dependent, par-
tially dependent, almost independent”,[35] to compare the
independent participants with those who were partially or
completely dependent on the help of others.

2.5 Data analysis

The two data sets of the prevalence studies from 2014 und
2015 were merged and analysed using SPSS for Windows
(IBM SPSS Statistics, Version 24) and Google Sheets. Firstly,
the absolute and relative frequencies of the variables age, gen-
der, BMI, medical diagnoses, fall risk, and the CDS items of
the participants were calculated. The standard deviation (σ)
and 95% confidence interval (95% CI) were calculated for
the mean values of age, BMI, and fall risk. To associate these
variables with the levels of mobility disability, the variables
were calculated for each of the five criteria of the CDS item
mobility.

3. RESULTS

3.1 Description

The demographic characteristics age, BMI, and gender of the
2,066 nursing home residents of the various German nursing
homes who took part in this prevalence study are summarized
in Tables 1 and 2. The average age of the participants was
80.95 years (95% CI = 80.42 - 81.47 years, σ = 12.15 years).
For evaluating the external validity of the results and the con-
clusions of this study, the age distribution of the participants
was carried out in 10-year increments (see Figure 1). The
distribution of participants in the nine age cohorts shows that
most of the nursing home residents (84.8%) were between
70 and 99 years old. At 42.8%, the age cohorts 80-89 years
dominated the other cohorts.

Table 1. Participants’ characteristics
 

 

 Age BMI 

Mean 80.95 26.09 

95% Confidence 
Interval for Mean 

Lower Bound 80.42 25.85 

Upper Bound 81.47 26.33 

Median 84.00 25.47 

Std. Deviation 12.147 5.485 

Minimum 26 12 

Maximum 105 61 

Range 79 49 
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Table 2. Participants’ characteristics
 

 

Gender Frequency Valid Percent (%) 

Valid 

Male 571 28.9 

Female 1405 71.1 

Total 1976 100.0 

Missing 90  

Total 2066  

 

The average BMI was 26.09 kg/m2 (95% CI = 25.85-
26.33 kg/m2, σ = 5.49 kg/m2). According to the WHO

classification,[45] this corresponds to pre-obesity (25.0-30.0
kg/m2).

The participants were assigned to the seven medical diag-
noses as follows: Stroke 15.4% (n = 318), musculoskeletal
diseases 46.9% (n = 969), dementia 51.1% (n = 1,056), men-
tal diseases 24.5% (n = 507), cardio-vascular diseases 62.7%
(n = 1,296), diabetes mellitus 25.1% (n = 518) and onco-
logical diseases 7.6% (n = 158). Accumulated, most of the
participants had two (n = 710), three (n = 583) medical diag-
noses. A little less frequently, the participants had only one
diagnosis (n = 416) or four or more diagnoses (n = 290).

Figure 1. Age of the participants distributed in 10-year increments

In the CDS-Item Mobility, participants were classified into
five criteria between completely dependent and completely

independent. The fairly homogeneous distribution within the
criteria is shown in Table 3.

Table 3. Association of the Level of mobility disability with age, BMI, sum of medical diagnoses, and the fall risk of the
participants

 

 

Level of Mobility Disability Age BMI 
Sum of medical 
diagnoses 

Fall risk 

Kriteria n % years kg/m2 n 
From 1 (very low) to 
10 (very high) 

1 completely dependent 488 23.8% 78.28 24.48 2.51 3.55 

2 almost dependent 318 15.5% 82.19 26.30 2.55 4.50 

3 partially dependent 394 19.2% 82.32 25.97 2.46 4.51 

4 almost independent 473 23.0% 82.72 27.18 2.25 3.50 

5 completely independent 381 18.5% 79.61 26.75 1.90 3.03 

  Σ = 2054 Σ = 100% ø = 80.96 ø = 26.09 ø = 2.33 ø = 3.78 

 

The distribution of the fall risk from very low to very high
is shown in Figure 2, including the continuously decreasing
relative frequency of the participants with fall risk (n = 1,705)

from 21.9% (FR 1) to 2.6% (FR 10). The mean estimated
fall risk was 3.8 (95% CI 3.7-3.9).
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Figure 2. Distribution of the fall risk (FR) from very low (FR1) to very high (FR2)

3.2 Associations

To validate Hypothesis 2, the five levels of mobility disability
of the CDS instrument were associated with age, BMI, and
the sum of medical diagnoses. The result is shown in Table
3. The average age of the participants in the five levels of
mobility disability was between 78.3 and 82.7 years, which
is ± 2.7 years around the average age of all participants.
The BMI in the five levels varies by less than ± 1.6 kg/m2

around the average BMI of all participants. Neither the mean
values of the age nor the mean values of the BMI show sig-
nificant increases or decreases over the five levels of mobility
disabilities.

The sum of the medical diagnoses which the participants
had rose only slightly but continuously from an average of
1.90 to 2.55 medical diagnoses (an exception is the group
“completely dependent” with a slightly reduced diagnosis

sum of 2.55).

The assignment of the level of mobility disability of the par-
ticipants to their fall risk (Hypothesis 3) is also shown in
Table 3. The average fall risk of the participants of the five
levels of mobility disability varies significantly from 3.03 to
4.51, but a markedly increasing or decreasing trend is not
apparent.

To finally validate the Hypothesis 4, the CDS item mobility
was associated with the CDS items contact with others, daily
activities, and recreational activities. In each level of mobility
disability, the proportion of participants who were indepen-
dent was calculated, as well as the proportion of participants
who were dependent on the support of others. The result in
Table 4 shows the high variance of the relative frequencies of
the participants who needed help in the three CDS items and
the significant increase, the more their mobility was disabled.

Table 4. Association of the level of mobility disabilities with contact with others, recreational activities, and daily activities
 

 

    Contact with Others Recreational Activities Daily Activities 

Level of Mobility Disability 
In need of 
support 

Completely 
independent 

 
In need of 
support 

Completely 
independent 

 
In need of 
support 

Completely 
independent 

 

Criteria n % n % n % Sum n % n % Sum n % n % Sum 

1 completely 
dependent 

488 23.8 470 96.3 18 3.7 488 474 98.1 9 1.9 483 473 98.3 8 1.7 481 

2 almost 
dependent 

318 15.5 266 84.4 49 15.6 315 301 95.3 15 4.7 316 305 96. 10 3.2 315 

3 partially 
dependent 

394 19.2 297 75.4 97 24.6 394 345 88.5 45 11.5 390 361 91.6 33 8.4 394 

4 almost 
independent 

473 23.0 279 59.0 194 41.0 473 355 75.1 118 24.9 473 354 75.0 118 25.0 472 

5 completely 
independent 

381 18.5 115 30.5 262 69.5 377 215 56.4 166 43.6 381 206 54.4 173 45.6 379 

  
Σ = 
2,054 

Σ = 
100 

Σ = 
1,427 

ø = 
69.7 

Σ = 
620 

ø = 
30.3 

Σ = 
2,047 

Σ = 
1,690 

ø = 
82.7 

Σ = 
353 

ø = 
17.3 

Σ = 
2,043 

Σ = 
1,699 

ø = 
83.2 

Σ = 
342 

ø = 
16.8 

Σ = 
2,041 

 

4. DISCUSSION

4.1 Description

So far, there was hardly any current data on the number of
medical diagnoses and the BMI of the residents of German

RCFs and their effects on mobility disability.[14] The two
following demographic characteristics of this sample verify
that the results of this study are based on representative data.
There were 28.9% male (n = 571) and 71.1% female (n =
1,405) nursing home residents in the sample. This distribu-
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tion was roughly similar to the distribution in German RCFs
in 2013, which had 73% female nursing home residents.[46]

The age cohort 80-89 years in this sample contained 42.8% of
all participants, while in German nursing homes according to
the Federal Statistical Office, the same age cohort had 43.8%
of all residents. 22.9% (n = 475) of the participants in this
sample were older than 90 years, in German RCFs it was sim-
ilar with 25% (ibid.). Thus, the demographic characteristics
of the sample corresponds to those of the German nursing
home residents, which underlines the external validity of the
results and conclusions.

According to an initial research, there are neither studies for
Germany nor international studies on the type and extent of
medical diagnoses in nursing home residents. The current
study quantified that most participants had cardiovascular
diseases or dementia and not diabetes mellitus, cancer, or
stroke. Most of the participants had two or three of the
medical diagnoses recorded here, and were therefore multi-
morbid.[21] With regard to the disability of the mobility of
the participants, the medical diagnosis is not insignificant as
a possible causative parameter. Based on the data presented
in this study, it will be possible in future evaluations to cor-
relate the quality of mobility disability with the individual
medical diagnoses of the participants using a multinomial
logistic regression.

Hypothesis 1

From Table 3, it is clear that the majority of participants
needed help with their mobility.

While 18.5% (n = 381) of the participants were completely
independent of mobilisation assistance from others, 23.0%
were almost independent, 19.2% partly dependent, 15.5%
nearly dependent, and 23.8% completely dependent, a total
of 81.5% (n = 1,673). Thus, qualitative statements such as
“the majority of nursing home residents have a mobility dis-
ability”[8] could be quantified, and the estimate of Slaughter
et al.[47] that 90% of the residents have mobility disabilities
can now be specified. The current study also quantifies the
high demand for support for nursing home residents, which
is usually provided by other people and in RCFs, mainly by
caregivers. This result cannot show the degree or extent of
the burden on caregivers, but on the one hand, it underscores
the extent of the objective and thus, the presumably subjec-
tively perceived dependency of the residents on caregivers
affecting their self-determination.[3, 48] On the other hand,
the demands placed on the professional caregivers can be de-
duced by this result, which are demands that the professional
caregivers probably cannot fulfill because they seem over-
loaded[49] and because a global nursing shortage[50] could
restrict the resources to mobilize nursing home residents.

4.2 Association
Hypothesis 2
Unexpectedly, the group of participants with a higher level
of mobility disability had neither a higher average BMI nor a
higher average age than the participants in the more indepen-
dent groups. Conversely, it can be excluded in this sample
that younger or slimmer nursing home residents rarely had
mobility disabilities. On the contrary, the participants, who
were completely dependent on other people in their mobility,
had an average BMI of 24.5 kg/m2, which is classified as nor-
mal weight according to the WHO,[45] which is significantly
lower than the participants in other groups. This association
should be investigated further in future studies. Carrara et
al.[51] describe in an analogy that they were not able to de-
tect a significant difference in the workload of caregivers in
dealing with obese versus non-obese care recipients. Tannen
et al.[52] also found that residents with a higher degree of
care dependency were more likely to have a BMI of less than
20 kg/m2.

However, the level of mobility disability and the number of
medical diagnoses seem to correlate. In any case, for this
sample, the groups with the higher mobility disability (except
the group of completely dependent participants) also have
more medical diagnoses. With regard to the above-described
orientation of nursing science towards their own profession,
it must be said that by the results of this study, medical diag-
noses should necessarily be integrated into the assessment of
the patient.[19, 53]

Hypothesis 3
The results of this study clearly show that participants who
were more disabled in their mobility were not at higher fall
risk or that the independent participants had no lower fall risk.
Thus, Hypothesis 3 must be rejected. A clear link between
mobility disability and the fall risk, which is often mentioned
in the literature[54–56] must be critically reflected because of
the current study.

It is also noticeable that the fall risk is slightly lower in the
first (completely dependent) and last (completely indepen-
dent) groups of the mobility-disabled than in the groups with
the criteria almost dependent, partly dependent, and almost
independent. A future study should examine what caused
this distribution.

Hypothesis 4
This hypothesis must clearly be accepted. Table 4 clearly
shows an association between the level of mobility disability
of the participants and their need for support in contact with
others, daily activities, and recreational activities. Although
no causal correlation can be derived, the following relation-
ship seems very likely: the more the mobility of the residents
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is disabled, the more they depend on the help of others to
maintain contact with their environment, to shape their daily
lives, and to pursue meaningful leisure activities. The scien-
tific literature confirms that limitations in mobility may lead
to restricted social participation.[28, 57, 58] As a result, pro-
fessional caregivers should be aware that mobility-disabled
residents are likely to need elaborate help with their social
participation. Also, the nursing home residents should be
educated about this association to be prepared for a possible
connection between their mobility disability and their need
for support in their social participation.

5. CONCLUSION
Two hypotheses in this study have proved true, one had to be
rejected, and one was only partially accepted. Based on the
data of the current, representative prevalence study, the level
of a mobility disability or the need for support in matters of
mobility by others was not associated with the age or with the
BMI of the residents involved. It can, therefore, be excluded
for the context of RCF that older or obese people need more
support in their mobility than younger or slimmer ones.

It is possible that the professional care prejudices against el-
derly and obese people need to be reflected upon, prejudices
that have solidified in society.[59, 60] As in the UK, guidelines
for the non-judgmental treatment of elderly or obese resi-
dents should also be implemented in German professional
care training.[61]

However, the association between the number of medical di-
agnoses and thus the multimorbidity and the level of mobility
disability appears to be certain.

For this sample, the majority of nursing home residents
who took part (81.5%) needed support in their mobility.
Only 18.5% of the participants were completely indepen-
dent, which is a result that depicts the dependency ratio of
most residents and the caregiver’s support performance.

There was also no clear tendency in the association between
the fall risk and the mobility disability of the participants.
It can be ruled out that residents who are more disabled in
their mobility have a higher fall risk. This may lead to a
critical discourse within nursing sciences as well as a new
assessment of the care recipients in RCFs.

Finally, the association between the level of mobility dis-
ability and the need for partial or comprehensive support
for the social participation of nursing home residents seems
obvious. Clarification of a possible causal correlation was
not provided for in this study. However, by this prevalence
study, a correlation should be assumed and communicated to
those involved in the care process.

Limitations
Although the sample consisted of residents of different RCFs
in Germany and their demographic characteristics such as
age and gender were similar to German nursing home resi-
dents, no comprehensive external validity can be assumed, if
only because no random procedure had been used.

The nurses who carried out the surveys used standardized
procedures and were trained and supported by the research
team of the science institute. Nevertheless, it cannot be ruled
out that nursing staff assessed the participants only on the
basis of their own documentation or by that their subjective
perception influenced their data collection.

Isolating some of the 15 CDS items and assigned the par-
ticipants to mobility disability groups and age cohorts has
simplified the results and thus, the conclusions.
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