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PHYSICAL ACTIVITY IN HOSPITALIZED OLD MEDICAL
PATIENTS; HOW ACTIVE ARE THEY, AND WHAT

M. Holst, P.L. Hansen, L.A. Pedersen, S. Paulsen, C.D. Valentinsen, M. Kohler

Abstract: Objective: To examine how physically active Danish old medical patients are during hospitalization and to achieve
knowledge of motivation and barriers to physical activity. Background: Functional decline in frail old patients during
hospitalization is an important clinical problem with potential long-lasting undesirable outcomes and complications. Design: A
mixed methods study including qualitative and quantitative methods. Methods: Patients >60 years of age were recruited at two
medical departments during one week. Three SenseWear armband monitors were used for quantitative monitoring of physical
activity. Semi Structured interviews were used for qualitative data. Results: The study comprised 13 patients, five female and
eight male, mean age 73 (SD 9); BMI 19.4-32.1, mean 25.2 (SD 3.7). Only 11 patients completed 24-hours of SenseWear armband
monitoring. Half of the participants walked less than 50 steps a day. The majority were bedridden 9 to 15 hours a day. Five of 11
patients had very low activity score. Four patients were moderately active for 19-38 minutes. Five patients sleep less than 6,3 hours,
mean 9 (SD 3.3). Lying down was recorded for a mean of 11 hours (SD 4). Factors motivating to physical activity were: Praise and
recognition from the staff, experienced boredom, continued ability to perform Activities of Daily Living. Barriers: Symptoms of
illness, fear of falling, lack of meaningful activities, inadequate facilities and staff’s lack of focus. Organisational routines such as
waiting for physical examinations and rounds, were barriers for patients to get out of bed. Conclusion: Old medical patients were
very inactive during hospitalization. Motivation for physical activity was continued ADL abilities, boredom and staff interest,

however often hindered by organizational barriers, lack of meaningful activities and focus from staff.
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Introduction

Functional decline in frail old patients during
hospitalization is an important clinical problem with
potential long-lasting undesirable outcomes and
complications. Sedentary older medical patients are
at risk of developing complications during and after
hospitalization, and it is therefore important to know
to which extent these patients are actually inactive in
hospitals, and what motivates patients to active behavior.

Age related decrease in physical fitness and function
is commonly seen in older people due to the normal
process of aging, where a reduction of muscle strength in
both upper and lower limbs as well as changes in body-
composition is seen (1).

Functional decline and any accompanying dependence
of daily assistance, has important implications for the
individual older person. Muscle strength generally
decreases with approximately 1.5% annually from 60-80
vears in both men and women, while the explosive
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muscle strength decreases by around 3.5% annually (2).
The explosive muscle strength is a measure of how fast
a muscle or muscle group can develop maximum power.
The ability to quickly develop maximal force is needed
to stave off decline, to rise and for walking on stairs.
With the loss of explosive muscle power comes reduced
ability to cope with activities of daily living (ADL) (3,
4). With profound physical inactivity, such as bed rest
during disease, loss of muscle strength in the old occurs
after only one day. Functional decline in frail old patients
during hospitalization is an important clinical problem
with potential long-lasting undesirable outcomes and
complications, including nosocomial infections, falls
and pressure ulcers. The older medical patients are
particularly at risk of developing complications during
and after hospitalization, due to physical inactivity and
prolonged immobilization (5, 6). This is furthermore
important for the high number of readmissions in this
patient group (7-11). Functional decline has been strongly
related to patients’ age and preadmission activities of
daily living status (12, 13). Patients with shorter stays
seemed to be more physically active during hospital stay,
than patients with longer lengths of stay (14).
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Two recent reviews showed that early physical
rehabilitation care for acute hospitalized old adults
leads to functional benefits (10, 15). Another recent
nurse driven mobility intervention study, showed that
older adults maintained or improved functional status
and reduced length of stay (16). Other studies however
contradict these findings, as physical training did not
sufficiently improve physical function (17, 18).

In Denmark, as well as in many other well-established
countries, there is an actual overall demographic
transition, with an increase in the old population, and
chronic diseases. This transition leads to a need for an
increased focus on the wellbeing of the old population,
including focus on the maintenance of physical function
and ADL, during hospitalization (13).

Despite the fact that international studies indicate
that an increased focus on physical activity during
hospitalization including can reduce hospitalizations and
the number of readmissions, there is limited knowledge
about the extent to which hospitalized old medical
patients are actually physically active (19-21).

The motivation for old hospitalized patients to be
physically active has been sought in an American study.
This study found that motivating factors included
avoiding complications to prolonged bed rest, promoting
a sense of well-being, promoting functional recovery,
and being asked to exercise. Barriers against physical
activity included symptoms of illness, institutional
barriers, and fear of injury (22). Thus it seems relevant to
examine the activity level of Danish old medical patient’s
during hospitalization, as well as finding factors that are
important for achieving an acceptable level of activity.

The aim of this pilot study was to:

I. Examine how physically active Danish old medical
patients <60 years of age are during hospitalization

II. To achieve knowledge of motivation and barriers to
physical activity in the same patients.

Methods

With regard to the two aims of the study, two methods
were used in the same sample of patients.

As this was a pilot study, recruiting patients for one
week only, the sample of patients were those who could
be included within the week in question. Therefore
no sample size or data-satiety was considered. Three
SenseWear Armband monitors were available, and used
to measure daily steps and Metabolic Equivalent of Task
(MET) for 24 hours in each participant. Semi Structured
interviews were used to investigate motivation and
barriers.
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The setting

Patients were recruited at two medical departments
in a university hospital with 900 beds. The departments
were a hematology department, where patients
are admitted for diagnostics, treatment and care of
hematological diseases, and department for kidney
disease, where patients are admitted for acute and
chronic kidney diseases. Both departments furthermore
have an acute intake of patients with internal medical
diseases, i.e. pneumonia, sepsis, and vertigo. The
specialty patients are mainly younger patients, especially
on the hematology department, and the internal medical
patients are most often old patients with complex illness
and multiple diseases. Combining these factors, the
choice fell on including patients <60 in both departments,
instead of having different inclusion criteria between the
two departments. Patient bed rooms in both departments,
had room for two patients.

Sample and inclusion

Patients were recruited at two medical departments
during one week. Inclusion was therefore cross sectional,
regarding all patients <60 years of age, who were
hospitalized within the two departments during the
actual week. On every morning of the week, a list was
made of patients who met the criteria: 60 years of age
or older, ability to walk with or without a walker and
not going to be discharged within the next two days.
This was important, since the activity monitoring lasted
24 hours, and time was needed to inform patients in a
reasonable timely manner, so they had time to consider
participation and ask questions before inclusion.
The investigators went through the lists from both
departments, and found patients suitable for inclusion.
Secondly, the patients were discussed in collaboration
with the nurse in charge of the patient in focus. This
was in order to be certain of the patient’s ability to
carry through an interview session, due to physical and
psychological strength and cognitive abilities. Finally, in
this pilot study, we strived for a selection of participants
which was not distinctly homogenous. Thus, the aim was
to include male and female participants, with a broad
variation within older age.

Preparation of the patient

When patients were found relevant for inclusion,
they were informed orally and in writing about
the study. The patients were asked to “act as usual”
wearing the armband, and just do as they would have
done otherwise. If the patient decided to participate, an
agreement was made about time and a setting.
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Activity monitoring

Activity was measured by The SenseWear™ Armband
(SWA) (BodyMedia, Inc. Pittsburgh, PA) for 24 hours
in each patient. The SenseWear Armband is a type of
accelerometer. An accelerometer is designed to carry
out the objective measurement of physical activity by
the movement patterns (11). The SenseWear Armband is
worn on the upper left arm, and is completely harmless
to the patient. It measures different parameters of
activity. One is Metabolic Equivalent of Task (MET).
MET is a standard parameter that is independent of
time, weight and gender. MET describes the body’s
ability to burn calories, 1 MET is equivalent to 1 kcal /kg/
hour. An average person has a MET of 1.0 (0.9-1.1) when
resting, reflecting the person’s resting metabolic rate
(REE). Obese people generally have a lower MET, while
bodybuilders and athletes with a higher musclemass
pr. BMIL, often have a higher MET. The program works
with a fixed threshold of 3 MET for physical activity and
therefore records all activity where MET is 3 or more. A
MET 1,5-3 is equivalent of an ordinary persons walking
speed. The armband also measures the patient’s average
total energy expenditure (TEE). This measurement
reflects the patient’s resting energy expenditure (REE)
and the patient’s active energy consumption (AEE). The
SenseWear Armband measures the duration of sleep and
how much the patient is lying down, furthermore the
relationship between duration of sleep and duration of
lying down (RSE) is measured. RSE is considered normal
if it is 0.8. Finally the armband measures step count.

SenseWear Armband has been validated for use in
the activity measurements in healthy people, mainly
regarding physical activity in weight loss programs(23).
However it is also used in the clinic at Aalborg University
Hospital at Centre for Nutrition and Bowel Disease as
well as at Manchester University Hospital for evaluation
of energy expenditure in patients with short bowel
syndrome.

Motivation and barriers to physical activity

The methods used for interviews were inspired by two
Danish qualitative methodology experts. The interviews
was carried out as a qualitative research interview from
a phenomenological and hermeneutical theory of science
approach, where the aim is to better understand the
studied problems, which can be used to generate new
hypotheses and interpretations of reality (24).

Planning, executing and processing the interviews is
based on the basis of Steiner Kvale's seven phases: 1.
Thematisation: Aim, subjects, what and why. 2. Design:
What components does the study design consist off,
making sure that you can obtain the knowledge you want
to reach with the investigation. 3. Interview: interviews
conducted from interview guides and thoughtful

perspectives on the knowledge seeked. 4. Transcription:
The interview material is made ready for the analysis
phase. 5. Analysis: Based on the study’s purpose, subject
and collected data , the method of analysis is desided
with regard to providing the best analysis results. 6.
Verification: The interviews are analyzed and discussed
for generalizability, reliability and validity. 7. Reporting:
Communicating results and findings (25).

The interviews were undertaken as a conversation
between interviewer and participant. The interviews
took place either in the patients’ bed room, or in an office
inside the unit. The patients were given the opportunity
to decide whether they preferred to carry through the
interview in bed, or sitting in a chair.

Ethical considerations

Prior to inclusion, the patients were given written and
oral information about the SenseWear monitoring, and
about the interview. The participants were informed that
they at any time before or during the interview could
withdraw from participation. The study was conducted
according to the rules of the Helsinki Declaration of 2002.
The study was put forward to the local ethic committee,
which found that the study was not within claim of
notification.

Analysis 1

Data from SenseWear Armband were analyzed in
the statistical program SPSS 1.0. Medians and standard
deviations for patient’s activity were calculated.

Analysis 11

Data were analysed using a qualitative content and
constant comparative method. Meaningful data were
compared within the single interview, and between
interviews. Inclusions continued until data-satiety
was achieved in clear and stable patters, that did not
change with adding more interviews. The interviews
were recorded. Subsequently interviews were transcribed
by interviewers and re-read for understanding. The
interviews were then coded into units of meaning to the
research question.

Results

Demographics

The study comprised 13 patients, five female and eight
male, mean age 73 (SD 9); BMI 19.4-32.1, mean 25.2 (SD
3.7). Due to one sudden discharge and one transferral
to other department, only 11 patients fulfilled the 24
hours of SenseWear armband monitoring. Since the two
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Table 1
Demographic information and distribution of data

Patient Nr. Medical Gender Age (years) Hight (cm) Weight (kg) BMIKg/m2 Interview Sense-Wear
Department  F=Female Monitoring
K:Kidney M=Male
H:Hematology
1 K M 62 180 93 28.7 X X
2 K M 77 178 76 23.9 X
3 K F 82 173 77 25.7 X X
4 K M 77 178 76 239 X X
5 H F 73 151 67 29.3 X X
6 H F 68 160 62 242 X X
7 H M 76 178 85 26.8 X X
8 K M 78 183 70 20.9 X X
9 K M 76 178 82 25.8 X
10 H F 57 157 62 25.1 X X
11 H M 63 178 63 19.8 X
12 K M 87 183 82 24.5 X
13 K K 66 152 45 28.7 X
patients had already been interviewed, they remained minutes.

included in the study. Ten patients were interviewed
about motivation and barriers for physical activity during
hospitalization. Three patients withdrew from this part
due to feeling ill, and having to be present at sudden
physical examinations. Table 1 shows demographic
information and the distribution of data in the study.

Of the included patients, only two patients received
help for daily activities in own home. One of these
patients had daily help for activities, including getting
dressed, cleaning, cooking and grocery shopping, on a
daily basis at home, prior to this hospitalization. One
other patient had community help for housecleaning
every two weeks. The remaining patients found
themselves active, and of good health, prior to this
disease and hospitalization.

How physically active

The included patients, in general, had very low activity
rate regarding steps taken during the day, with a median
of 46 steps, as shown in table 2.

The patients (n=11) lie down in their bed between nine
and 15 hours a day, mean 11 hours (SD 3 hours 53 min).
Mean time of sleep was nine hours ( SD 3 hours 25 min).
Five of the included patients, however were registered for
sleeping less than 6 hours and 22 minutes.

Levels of activity: Five of the included patients were
active (walking or more) less than 19 minutes during
the 24 hours, due to the monitoring. Four patients were
recorded for “moderate activity” for between 19 and 38

Motivation and barriers to physical activity

The units of meaning identified in the interviews
were clustered into the following significant themes,
which are divided between motivation and barriers in the
description. These are illustrated in Figure 1.

Motivation

Praise and recognition from the staff

Boredom

Awareness that physical activity is important for
continued ability to perform activities of daily living
Self-determination

Praise and recognition from the staff

Patients found it very motivating when staff
praised and recognised their effort to get out of bed.
This was mentioned most often, if patients put on their
own clothes and the effort thereby was more obvious.
Recognition would keep patients from crawling back into
bed.

Boredom

Boredom from just lying in bed was common and
could make patients get up. One patient put it quite clear;
(P7)»I do not want to lie in bed. I am bored simply”.
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Table 2
Distribution of number of daily steps

Medical Gender Age (years) BMI Kg/m2 Steps walked in 24
Department F=Female hours
K:Kidney M=Male
H:Hematology
K M 62 28.7 2019
K M 77 239
K F 82 25.7 207
K M 77 239 24
H F 73 29.3 3
H F 68 24.2 46
H M 76 26.8 32
K M 78 20.9 608
K M 76 25.8
H F 57 25.1 2830
H M 63 19.8 1628
K M 87 24.5 27
K K 66 28.7 6
Figure 1 mother. Then you only have yourself «. Another patient

Motivation to and barriers against physical activity
during hospitalization

Motivation to physical activity

Praise and recognition
Boredom

Maintain function and AD
Self determination

Organizational routines
No meaningful activities
Help and focus from staff

Barriers against physical activit

Awareness that physical activity is important for
continued ability to perform activities of daily living:

Patients recognized that physical activity is important
with regard to well-being, and especially for being able
to go back to performing activities of daily living, as they
did before this period of illness. One patient referred to
physical well-being as; (P9) «I mean, we should not stay
in a bed, we need to ... The limbs prefer to be moved”.
Others talked about physical abilities and psychological
self-preservation as one whole; (P10) «I think... probably
it’s a bit too “Sorry” if I do not get out of bed. It's okay if
you have to sleep. But it also has something to do with
putting demands on yourself. For one must not come
to a standstill. And once you go home .. there’s no dear

puts it this way; (P4)”I find it very important (to be
active ..red), otherwise I won’t be able to do anything
when I come home”.

Self-determination

The importance of self-determination and autonomy,
and the relation to physical activity and being able to do
things on their own decision, was obvious throughout the
interviews, even though the grading of what was seen as
autonomy was different within the patients; (P6) «I'm
used to being in vigor, and fix things when they should
be taken care of, and it gives a greater enjoyment of life».
And; (P3) «Let me do something myself. I like to go out
and wash myself and things like that».

Barriers
Organizational routines

The interviews often led to a need for the more
concrete questions, as could be narrowed down to: Q:
To what extent have you been out of bed, for instance,
today? Patients had many responses to this, and most
of them related to organizational issues; (P7) “I would,
but “a little cuckoo came into the machinery”. I was
supposed to have a scan at 10. Before then, I had to
drink 1 % liters of water and wait for the porter. Then it
was postponed until 3 o’clock, so now I can sit here and
drink 1 %2 liters of water again». Most patients talked
about the daily routines, which are also categorised as
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organizational in this interpretation; (P8) «Well, one
needs to be here (at bedside. red) at rounds and so. I
don’t know what time it is, so it’s no good, if I run around
at the other end (of the department. red)”. And; (P9)
“Yes, but not that much, because I expect a doctor to
come”.

Lack of meaningful activities

More patients state that staff take over and do
things for them, including bringing food and drinks.
This attention is provided despite the fact, that these
patients could easily fetch what they need themselves.
This was problematized with the words; (P6) «You
are well looked after, up to where ends meet. I'm used
to doing everything myself, and all of a sudden you
have to do nothing». The patient also describes that she,
after her former hospitalization had lost energy, and
was physically weaker after discharge. This is explained
with the words; «Yes, but that was because, I didn’t
keep going and all that. The only thing I did was to sit
and knit». This patient signals that she is motivated to
physical activity awareness, of what inactivity could
mean for her well-being after discharge. But the staff’s
well-meaning attention turns into a kind of barrier
against physical activity. Lack of other meaningful
activities besides walking up and down the corridor is
requested. One patient says, that she has offered to help
make coffee for the staff, and tidy the patient living room.
Another patient has heard that some departments have a
gym bike, so they could keep fit, and still “stick around”.

Staff help and individual focus

While some help was found too much and inappropriate
as seen above, others found that lack of relevant help to
be physical active is considered a barrier. One patient
would rather go to the bathroom and wash herself with
assistance for her safety and comfort, but finds she is not
offered the relevant help, and therefore she does not dare
to do so; (P4) “They could help just by standing beside
me (bathroom red). Confidence alone, it means quite a
lot. Especially, after I fell. I'm terrified of that».

One patient was fortunate to have had the presence of
a physiotherapist. However he found that the therapy
was not individually adjusted to his abilities, and were
therefore useless; (P1) “They gave me this, so I can sit
and strengthen my hands, but it is too easy, so bother -
hell T won’t”.

Discussion

In this pilot study we investigated physical activity
among old medical patients, and the motivation for as
well as barriers against, being physically active during
hospitalization. We monitored physical activity by
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SenseWear Armbands. By step count, patients were
found to be generally very inactive, and indeed less active
than recommended for the healthy population, in order
to maintain functional abilities (9). Compared to former
studies in other settings, patients in our setting were
even more inactive. In the study by Brown et al, they
monitored mobility levels in old patients during hospital
stay. Like our results, they found that older hospitalized
patients spent most of their time lying in bed, despite
an ability to walk independently (20). Patients in the
study by Fisher et al. were slightly more active, and took
a mean number of 739 steps (range 89-1014) steps per
day during their hospital stay. In the study by Fisher et
al, however, the physical environment was designed to
promote ambulation and provide incentive for patients
to increase mobility and participate in activities during
their hospital stay. In the present study, the lack of
possibilities for meaningful activities was perceived as
one of the main barriers. (14). Furthermore we find,
that the reasons the patients in the present study are
less active, can be that we found patients who were
quite ill compared to those in other studies, and that
the staffing in the two departments, including the
focus on physical activity is low, as also advocated by
patients. A comparison between resting time, low and
moderate activity compared to steps taken on the day of
monitoring, indicated that MET could be elevated due
to metabolic changes related to disease rather than to
physical activity/ or steps. Thereby, moderate activity
as registered by SenseWear, might not be due to actual
activity, but rather to metabolic disease activity.

Furthermore, the qualitative interviews indicated,
that patients found themselves more active- or at least,
wanting to be more active, than they actually were, seen
by SenseWear monitoring. Only a few patients overcame
the barriers and felt motivated to walk more steps, than
just walking a bit around the patient bedroom, and for a
few to fetch their own meals. Since this was a pilot study
with only 13 patients, of which only 11 were monitored
by SenseWear, the results should of course be considered
with caution.

As seen in a former study, the encouragement
and help from nurses to mobilize, helps motivate
patients to be physically active (16). While one single
study showed, that muscle strength did not decrease
during hospitalization and 30 days after discharge in
acutely admitted older medical patients, despite a low
level of mobility during hospitalization (17). Other
multidisciplinary intervention studies, focusing more on
facilitating ADL, contrary to exercise programs aimed
at improving functional outcomes”, showed, that at
the time of discharge, patients who had participated
in a multidisciplinary program or exercise program,
improved more on physical functional tests and were
less likely to be discharged to a nursing home, compared
to patients receiving only usual care. In addition,
multidisciplinary programs reduced the length of
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hospital stay significantly (15, 18). In this study we did
not investigate thoroughly the medical or social reasons
that might impact the length of stay. The impact of staff
was very central in our findings (Figure 1).

The patients in the present study found that relevant
help and encouragement from staff would motivate them
to get out of bed and be more active, and vise-versa,
a barrier against physical activity when not provided.
One patient felt unsafe out of bed, because of a former
fall incidence, and was not offered relevant assistance.
Therefore she was not likely to be physically active.
This indicates, that dependencies of help, i.e the patient
who was afraid of falling and therefore wished for
help walking and staying in the bathroom with her,
are not always provided, which may influence physical
abilities and function, and have a negative impact on
clinical outcome as length of stay and ADL function after
discharge.

Another study showed that, unlike patients, the staff
attributed low mobility among hospitalized older adults
to lack of patient motivation (19). The same study found
that lack of ambulatory devices, including meaningful
activities, was a barrier against activity (19). In the same
study they found, that lack of staff, patient clothing,
disease symptoms and physical environment affected the
old patient’s physical activity negatively. In the present
study disease symptoms were only mentioned briefly
by patients. Clothing was not directly mentioned as a
barrier, however, motivation was found by staffs praise
and recognition, when patients were actually out of bed,
and praise was especially experienced, when patients
were in own clothing. In general, the lack of individual
focus towards physical activity, including mobilization,
was seen as de-motivating.

The lack of staff, as seen as a barrier in the former
study, might also be one of the reasons, for the lack of
focus towards physical activity, especially mentioned
regarding the nurses, but also, regarding lack of
individually targeted care by the physiotherapist, as seen
in the one fortunate patient, who was actually associated
with such. Within the past couple of years, the hospital
has been through a serious wielding, especially towards
the staff caring for patients. With the shorter hospital
stay, and increase in patient age and complexity, this
might have influenced the focus to other than the core
medical treatment.

Organizational issues were seen as serious barriers
in this study. Patients did not find themselves able to
leave the bed, in case they would miss the physician at
rounds, and one patient had to spend the whole day close
to a toilet and drinking water. Improved appointment
systems, information and clarity about expectations
between patients and staff, might improve the ability for
patients to — at least- walk around the department, and
maybe even use an exercise bike, as one of the patients
suggested.

Methodological considerations: The study aimed

to include only old patients. However there were not
enough relevant patients during the week feasible for
the study. As this was a pilot study only, we decided to
include also patients a bit younger, however with chronic
concurrent disease. During this study, it has become
unclear whether SenseWear was actually able to correctly
count the small short steps (toddle steps), that can
possibly be taken of old ill patients. However, these short
steps would anyhow not add significantly to the total
MET activity score, as has been recommended for activity
in the population (9). The inconstancy between bed rest
and actual sleeping time indicates that SenseWear might
have problems separating elevated back rest from lying
down and sitting, and/or that patients may suffer from
poor sleep quality. In our upcoming studies, we will
include information about actual and concurrent disease,
as well as body-composition and other physical function
measurements.

Conclusion

Old medical patients in this study were very inactive.
Reasons were organizational, lack of staff help and
focus as well as lack of meaningful activities. Motivation
for physical activity was found in self-preservation of
continued functional abilities, help and recognition by
staff, and meaningful activities.

Relevance to clinical practice

This study shows us that nurses can have important
positive impact of the life threatening immobility in the
hospitalized old patients. By giving attention and help to
patients who need support towards the feeling of safety
in being physically active, nurses can affect the most
vulnerable patients’ action in a positive and self caring
direction. Positive remarks, noticing and appraising
the individual for getting out of bed and chair, takes a
very little effort for nurses, thus means a very lot to the
patients in this study, and may contribute to an improved
quality of life, and clinical outcome.
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