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ABSTRACT

Background and Purpose: Immobility during hospitalization can lead to deleterious
consequences and substantial decline in functional capacity, and even a rise in mortality rate has
been reported. Determining and understanding varying levels of mobility, barriers to mobility, and
associated factors during hospitalization will help in the development of successful health care
interventions.

Study Design: An institution-based cross sectional study design was used to determine various
levels of mobility (LOM) and to identify their associated factors and barriers in a single academic
center in Ethiopia.

Methods: A 400 bed university teaching hospital and referral center for different health centers in
and around Gondar was the study set-up. Four hundred twenty three adult patients of various
wards admitted for different conditions were recruited by stratified sampling and assessed for in-
hospital LOM using a previously validated scale.

Results: Four hundred twenty three subjects were included in this study (n=423, mean age 37+14,
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45.2% male). One hundred fifty three (36.17%) of the patients were identified as having low LOM
with median Modified Clinical Mobility Score (MCMS) of 12 (inter quartile range [IQR]: 6-15). Low
in-hospital LOM was associated with multiple variables. Risk of low LOM was three-fold higher in
male patients (p 0.001).0ld age groups were associated with 4.7 times lower LOM, and symptoms
like weakness, dyspnea or dizziness increase the risk of having low LOM compared to not having
these symptoms (AOR=2.7, 95% Cl = 1.39- 5.43). Other perceived barriers to mobility during
hospitalization were pain (60.3%), followed by environmental factors (19.4%), and personal factors
(14.7%). Symptoms, age, sex, length of stay at the hospital and presence of invasive medical lines,
catheters, etc. are found to have significant association with low LOM at 95% CI.

Conclusion: More than one third of hospitalized patients were identified as having low LOM. Old
age, presence of pain symptom, duration of stay at the hospital and invasive medical lines are
significantly associated with a low level of mobility during hospitalization. We recommend early and
effective management of contributing symptoms, and adjustment of the hospital environment for a
better level of mobility. We posit early detection and classification of influential factors of mobility

level is an important step towards developing successful intervention programs.

Keywords: Mobility barriers; hospitalization; in-hospital mobility; bed rest; movement order.

1. INTRODUCTION

Many people assume bed rest is beneficial in
restoring the health of an ill or injured person
regardless of the degree of illness or injury; even
ambulatory patients generally remain under their
sheets when admitted to hospitals [1]. However,
appropriately limiting mobility and prescribing
bed rest only depending on individual
circumstances is also beneficial in patient care.
Sometimes severity of an illness or absence of
treatment availability in sub Saharan countries
may leave no choice except bed rest, but rest
itself is rarely beneficial; in fact, it leads to
deterioration of multiple systems in our body and
increases rehabilitation costs. Level of mobility
(LOM) during hospitalization describes the
amount of time the patient stays out of bed doing
his/her activities of daily living, or any ambulatory
activity.

The prevalence of low mobility in older patients
ranges from 23% to 33% during hospitalization
for medical illness in some western countries
[2-4]. Pederson et al. [5] have reported on the
24-hour mobility status of ambulatory and non-
ambulatory patients using an accelerometer.
They found that acutely hospitalized medical
patients with walking ability spent 17 hrs/day of
their in-hospital time in bed. A similar cohort
study that examined the proportion of time spent
in three levels of mobility (lying, sitting, and
standing or walking) in hospitalized patients
using a wireless accelerometer showed 83% of
the measured hospital- stay to be spent lying in
bed. The average amount of time that any one
individual spent standing or walking ranged from
a low of 0.2% to a high of 21%, with a median of
3%, or 43 minutes per day [2]. LOM is affected
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by different factors which include: age, type of
medical diagnosis, dizziness, shortness of
breath, weakness, absence of ambulation orders
from a physician or a nurse, the presence of
attached medical devices (IV line, catheter or
other device), lack of a walking device, hostile
hospital environment, length of stay in the
hospital and fear of falling [5-8].

A qualitative study that assessed barriers to
activity for older adults in the hospital shows that
the most significant barriers include weakness
(29%), fatigue (29%), pain (18%), shortness of
breath (14%), dizziness (11%), nausea (4%) and
stiffness (4%). Next to pain, the next most
common barriers to mobility mentioned by the
patients were institutional barriers, such as lack
of support from nurses or doctors, and feeling
tethered by an IV line or other device [4,9-12].

Bed rest in young adults demonstrates low
plasma volume, orthostatic intolerance, and a
loss of muscle mass within 24 hours of assuming
supine position [3,6]. With extended periods of
bed rest, anxiety, orthostatic intolerance,
demineralization of bone, DVT, the inability of the
cardiovascular system to maintain blood
pressure, and inadequate cerebral perfusion
against gravity can alter the ability to maintain an
upright position or walk independently. In
addition, due to that lack of gravitational force on
the long bones and anti-gravity muscles,
weakness will make the patient unable to walk
independently [3,6,13,14].

The costs of immobility or low level of mobility
during hospitalization are both human and
financial. They can result in functional decline,
increased risk of illness and death, diminished
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quality of life, less autonomy and greater
dependence, and sometimes institutionalization.
Functional decline also leads to increased
lengths of hospitalization and readmission
[9,10,15-18], which the health care systems of
many sub Saharan countries can ill afford.

Research  done in western countries has
consistently  indicated that hospitalization
adversely affects the functional outcomes of
older adults, even in adults with non-disabling
conditions and with relatively good baseline
function [19,20]. Yet, scarce research has
explored the association between hospitalization,
level of mobility, and mobility barriers in Ethiopia,
despite strong theoretical support for the
potential adverse contribution of reduced
mobility, sensory isolation, hostile environment,
decreased nutritional intake, and other factors.

The objectives of this study were to assess level
of mobility of hospitalized adults in University of
Gondar Hospital (UOGH), to identify associated
factors and explore barriers of mobility.

2. METHODS
2.1 Study Design and Study Area

The study was an institutional based cross
sectional study, conducted from February 2013
to June 2013, Gondar, Ethiopia. The hospital
serves as a referral center for the different health
centers and health posts in and around Gondar.
On average 382 patients are admitted per month
in the surgical, medical and gynecology wards of
this hospital. On average, there are 36 beds in
each ward which are divided with partitions. In
each partition there are about 8-10 beds. The
rooms don’t have enough space to allow patients
to move around; rather, they are crowded with
the patient’s bed. Each ward has one or two
wheelchairs which serve to transport patients to
the radiology room or the toilet. A limited number
of crutches are also available in the orthopedic
ward. There is no television or separate TV room
in the wards to entertain patients. The most
common thing patients do when they are bored is
to go outside and sit near the gate. It is not
common to see patients ambulating in the
hospital compound.

2.2 Participants
During hospitalization, patients of several wards

were approached. All adult patients (=18)
admitted with a length of stay greater than three

days in all wards except pediatrics, ICU and
obstetrics wards were included. To our
knowledge, no sufficiently powered studies on
the subject of timely and appropriate mobilization
of hospitalized patients have been conducted in
Ethiopia.Allowing for a required confidence of
95% and 5% precision, 10% non-response, the
required sample size was estimated to be 423
patients.Stratified sampling was used in the data
collection process by allocating proportional
sample size to each ward based on daily
admission census. Wards were considered as
different strata based on their homogeneity in
terms of their patients. If more than three patients
in a ward met the inclusion criteria, the patients
to be included were randomly selected. The
exclusion criteria were as follows: not able to
cooperate, visually impaired, patients in intensive
care unit, pediatrics and obstetrics ward.

2.3 Data Collection

A structured questionnaire was prepared in
English language to collect the socio-
demographic information and factors that
contribute to low level of mobility from patients
staying in the different wards of UOG hospital.
The questionnaire also contains an adopted tool
that assesses LOM, i.e., the clinical mobility
score (CMS). The CMS assesses ability to
perform standing, walking, sitting, usage of
mobility appliances, wheel chair mobility, stair
climbing ability, gait and bed rest time and
provides a rating between 0 and 3 for each
function, resulting in a total score from 0 (least
mobile) to 24 (most mobile).Considering the
applicability in the local context a modification
has been made in the CMS and the resulting
modified CMS (MCMS) was used to assess
LOM. The modification consisted of removing the
stair climbing component since we don’t have
stairs in our wards. Domains of scale were
identified by pilot testing and based on
conceptual model and linguistic validation was
conducted by translating the tool to local
language and back to English again. Information
like presence of attached medical devices was
checked by the data collector by observation
while interviewing the patient. Data was collected
by 5 trained nurses who work at the different
wards of UOG hospital and supervised by the
principal investigator. The training lasted two
days and the data collectors were briefed about
the data collection instrument and overall aim of
the study.
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2.4 Interview

A consent form was prepared and read to the
subjects before conducting the interview. Willing
participants who can write were asked to sign the
papers, whereas those who can’t write put their
fingerprints. A face-to-face interview lasting 30
minutes was conducted at participants’ bed side
using an interview guide developed for this study.
The data collectors conducted the interviews,
and self reports of in-hospital mobility and
barriers were also obtained.

3. STATISTICAL ANALYSIS

After coding, cleaning and editing, data was
entered and analyzed using SPSS version 20.
Descriptive data are given in medians with inter
quartile ranges (IQRs) or percentages,
depending on variable type. Bivariate and
multivariate logistic regression analyses were
performed to test the association between
dependent and independent variables. Those
variables that are found to have association at &
= 20% on the bivariate analysis were put into the
multivariate model for further analysis to control
the possible confounders in which case the
significance level was with p-value less than
0.05. Multi-co linearity test has also been
performed between potential interrelated
variables before inclusion in to the multivariate
model.

3.1 Ethical Clearance

The ethical review board of the Medical school
approved the study.

4. RESULTS

A total of four hundred and twenty three patients
were included in this study and the response rate
was 100%. Participants’ characteristics are
shown in Table 1. The sample included 191 men
(45.2%) and 232 women (54.8%) aged 18 to
77(mean 37x14). Young adults (18-35 years)
comprise more than half of the study population,
27 % of the participants were middle age groups
(36-50 years) and the rest (18%) were in the old
age group. Approximately 53% of participants
were found to be illiterate and 14% with high
school level education. About 43% of participants
were urban dwellers and 34% were single.

Table 1. Socio-demographic characteristics
of patients who were admitted at UOG
hospital from March 25 to May 25, 2013,
Gondar, Ethiopia

Characteristics n (%)
Age (years)
Young adults (18-35) 233(55)
Middle age groups (36-50) 114(27)
Old age groups(>50) 76 (18)
Mean (SD) 37 +14
Sex
Male 191(45.2)
Female 232(54.8)
Residence
Urban 184(43.5)
Rural 239(56.5)
Marital status
Unmarried 100(23.6)
Married 276(65.2)
Divorced 26(6.1)
Widowed 21(5)
Religion
Orthodox 357(84.4)
Muslim 43(10.2)
Protestant 21(5)
Other 2(0.5)
Educational status
llliterate 224(53)
Grade 1-6 78(18.4)
Grade 7-8 59(13.9)
Grade 9-12 33(7.8)
>12 29(6.9)
Monthly income (birr)
<500 192(45.4)
501-1000 125(29.6)
1001-2000 88(20.8)
>2000 18(4.3)
Occupation
Governmental 58(13.7)
Private 48(11.3)
Farmer 114(27)
Daily laborer 37(8.7)
Student 22(5.2)
Unemployed 20(4.7)
Housewife 122(28.8)

SD= standard deviation

Two hundred and seventy participants (63.8%)
had a relatively high LOM. The median MCMS
was 12(IQR 6 -15). Majority of the patients (177)
in the relatively high mobility group were females
(65.6%), and one hundred fifty (55.5%)
participants in the high LOM group were young
adults (18-45 years) with eighty one (30.1%)
middle aged adults (46-65 years). Thirty seven
participants (24%) in the low LOM were old
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adults (>65years).Patients admitted in the
medical ward represented the highest
percentage in both low and high LOM groups.
There were also many participants with low level
of mobility in the orthopedics ward.

The majority of the patients had one or more
symptoms of pain; 237(56%) complained of
weakness, 126(29.8%) complained of shortness
of breath, and 194(45.9%) had dizziness. One
hundred forty two (33.6%) participants received a
physician order for mobilization, and only
75(17.7%) received physical therapy. Two
hundred sixty nine (63.6%) of the participants
had attached medical devices during the data
collection. Clinical characteristics of patients are
shown on Table 2.

Two hundred and fifty five participants (63.1%)
had pain and weakness as barriers to their in-
hospital mobility. Psychosocial factors (14.7%)
like lack of motivation and fear of falling were the
least mentioned barriers by the subjects. About
19.4% of the participants put environmental
factors like lack of assistive device in the hospital
and lack of assistant to help with out of bed
activities and uncomfortable hospital
environment as their barrier. Self reported
barriers to mobility are shown in Fig. 1.

Table 2. Clinical characteristics of patients
who were admitted at UOG hospital from
March 25 to May 25, 2013 Gondar, Ethiopia.

(N=423)

Characteristics n (%)
Pain symptom

Weakness 237(56)

Shortness of breath 126(29.8)

Dizziness 194(45.9)
Duration of stay in the hospital

3 days- 1 week 178(42.1)

1 -2 weeks 124(29.3)

2 weeks- 1 month 68(16.1)

1 month -2 months 32(7.6)

>2 months 21(5)
Attached medical device

None 154(36.4)

Catheter 64(15.1)

IV line 131(31.0)

Chest tube 29(6.9)

Pop cast 40(9.5)

Other 5(1.2)
Movement order

Yes 142(33.6)
PT treatment

Yes 75(17.7)

Other= external fixator, colostomy bag, traction pin
and weight, ADL= activities of daily living
Movement order= order from a health professional to
move around

Table 3. Association between some selected variables and LOM among hospitalized patients
at UOG hospital, Gondar, 2013. (N= 423)

Variables LOM OR 95% CI p value
Low (%) High (%) Crude Adjusted

Age group

Young adults  54.9 55.2 1 1

Old adults 24.2 14.4 1.7 (1, 2.8) 4.73(2.17,10.3) 0.00
Sex

Male 64. 34.4 3.4(2.2,5.13) 3.1(0.17, 0.62)

Female 35.9 65.5 1 1 0.001
Symptoms

Yes 235 14.4 1.8(1.1,3.02) 2.75(1.39,5,43)

No 76.5 85.6 1 1 0.004
Attached device

Yes 83.7 52.2 4.7(2.9,7.7) 3.95(2.19,7.12)

No 16.3 47.8 1 1 0.000
Duration of stay

3 days-1 wk 13.9 28.1 1.6(1.04, 2.7) 2.7(1.42,5.1) 0.002

1 wk-2wk 13.2 16.1 1.4(0.79, 2.51 2.5(1.2,5.5) 0.017

>2 months 0.7 4.2 1 1
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Fig. 1. Barriers to in-hospital mobility mentioned by patients at UOG hospital, Gondar,
Ethiopia, 2013

Bivariate analysis showed sex, age, marital
status, educational status, symptoms, presence
of attached medical device, mobility barriers, and
patient’s ward and duration of stay at the hospital
to have association with low LOM. Variables that
were found to have significant association (P
value<0.2) on bivariate analysis were put into a
multivariate model for further analysis to control
the possible confounders. However on the
multivariate analysis only sex, age, duration of
stay at the hospital, presence of attached
medical device and symptom were found to have
significant association with low level of mobility.
Men exhibited three-times increased risk of low
level of mobility compared to females (p=0.001).
Old age groups were 4.7 times more likely to
have low level of mobility than the young age
groups. Symptoms like weakness, dyspnea, or
dizziness increase the risk of having low LOM
compared to not having symptoms (AOR=2.7,
95% CI, 1.39, 5.43). Association between the
different variables is shown on Table 3.

5. DISCUSSION

Low LOM was found to be 36.2% in our study.
Different studies have shown that during
hospitalization for acute illness 23 to 33% of
older patients experience low LOM [4,3,2].
Overall, the LOM seems comparable with the
other studies but there is a wide variation in the
study subjects like age, patients’ admitted ward,
and hospital set up. Among the total participants

a relative majority of the old age group (48%)
had low level of mobility. Some previous studies
had found a higher prevalence of low LOM
during hospitalization in the older population
(p<0.004).

The LOM of patients in medical ward was 41.3%.
Studies done on LOM of older medical patients
show that the LOM ranges from 23% to 33%.
The study subjects in the reported studies were
old age groups, though they happen to have a
better level of mobility compared to our study.
This discrepancy might be due to the difference
in the medical care facilities, nutritional status,
and infrastructure like pain management, patient
education, and variation in hospital set up. The
other reason could be that only 26 out of 181 had
amobilization order from a physician, a
physiotherapist, or a nurse. Only 12.2% received
physical therapy, whereas most of the study
subjects in the other studies had received
physiotherapy treatment, which can affect their
level of mobility.

Multivariate analysis of our data also shows older
age is associated with increased risk of being
less mobile than the younger population
(AOR=4.73, 95 Cl, 2.17, 10.3). This may be
attributed to the changes in normal physiology
and associated weakness with age that makes
the older population less mobile and functioning
[21,4]. Male participants were found to have low
level mobility in our study. (OR=3, 95% CI 1.6,
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5.9) However, no other study shows sex to have
association with lower LOM; rather, in one study
low level of mobility was higher in females
(p<0.001). The reason might be that many of the
patients in the orthopedics ward were male
subjects who had the potential to have
movement restrictions and bed rest orders for the
sake of treatment which usually constitutes
traction, pop casting and external fixation and the
other possible reason might be variation in some
of the clinical characteristics of patients in the
different wards. In the fistula wards, female
participants were given mobilization orders and
physiotherapy services. Length of stay in the
hospital was found to have significant association
with low LOM. Patients who stayed in the
hospital for shorter duration (3 days to 1 week)
were found to be less mobile than those who
stayed for more than two months (OR=2.7; 95%
Cl; 1.42- 51). A study done in Texas that
assessed the ambulatory activity of patients
found a similar result (p<0.03). This could be due
to the acute nature of illness at the time of
admission; patients may not feel like moving until
pain levels decline. The other reason could be
patients may get familiar with the environment
when they stay longer which makes it easier for
them to move around, and they may also get
bored with the bed later in their stay [21].

Brown CJ and colleagues reported on barriers to
mobility during hospitalization, which include
clinical factors (symptoms) like pain and
weakness, environmental factors like lack of
assistive device and assistant, and personal
factors like fear of fall and lack of motivation
[8,4,2]. 60% of the participants in this study cited
pain and weakness as their barrier to mobility. A
multivariate analysis also shows symptoms to
have strong association with low LOM, (OR=2.7,
95% Cl, 1.4-5.43). The association of symptoms
with low LOM was also explained in a study done
in Washington on ambulatory activity of older
adults (p<0.05) [21]. A study in North Carolina
showed that environmental factors constitute
30% of patient’s barriers, but in our study only
19% of the barriers were environmental factors.
Another study done in Washington reported
environmental factors to have significant
association with low LOM.

The limitation of our study was the lack of control
on intervention effect of participants due to a
wide range of conditions observed in the different
wards which is very difficult to group. However,
we were able check the effect of ‘staying ward’
on LOM. Further studies should assess LOM by

tightly controlling for intervening factors like
patients’ admitting diagnoses and level of ADL.
Although a direct behavioral observation was a
criterion standard to assess mobility, this was not
feasible as part of this study. Therefore, use of
the CMS remains the best available method to
determine LOM. It was also ideal to assess the
LOM of patients in the different wards [4,22].

6. CONCLUSION

Our results indicate that bed rest and low level
in-hospital mobility is associated with many
factors to a varying degree. This research has
provided a new insight into modifiable factors of
low level mobility among hospitalized adults in
Ethiopia. Given these findings, bed rest for
susceptible populations should be limited as
much as possible, a progressive walking
program initiated early in the hospital stay,
provision of assistive devices to patients who
need them, and early removal of catheters and
intravenous lines is advised. In addition
evidence-based practice standards should be
developed and implemented to improve the
overall healthcare through value added care.
Standards need also be shared with medical staff
to ensure appropriate ordering of early
mobilization interventions.
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