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ABSTRACT
Background: The use of beds in hospitals should
be efficient from economic as well as medical aspects.
To unite the two aspects, an appropriate parameter is
needed, namely; BOR, AvLOS, TOI, and BTO can then be
seen clearly the level of efficient use of beds in hospitals
and the four parameters are brought together at one
point. Research Methods: This research uses descriptive
type of research. The population is the forms (RP 1 and
RL 1) for the 2017 period, sampling using total sampling
techniques. Data collection techniques using observation
techniques and documentation studies, data analysis
is done by the Barber Johnson Graph method. Results
& Discussion: Based on the calculation of the average
frequency of the number of days a bed occupied (TOI), the
average bed used by a patient in a certain period (BTO),
the value of GDR and NDR in Muhammadiyah Selogiri
hospital is ideal. However, the calculation of the efficiency
of the use of beds (BOR), the average number of days a
patient was treated (LOS) has not been efficient and not
in accordance with standards. Conclusion: Improved
management of health services including the promotion
of hospitals to continue to maintain the effectiveness of
hospital bed occupancy and to update the Inpatient SOP
Keywords: bed utilization efficiency, graphic of barberjohnson, hospital statistics

I.

INTRODUCTION
Medical data recording, which is related
to providing services to patients, is absolutely
necessary for the hospital. The Medical Records

Unit is required to carry out accurate medical
records, one of which is to calculate the
utilization of the bed against four parameters
[1]. From an economic aspect, the management
wants every bed that has been provided, always
filled and used by patients, the number of beds
that are empty or “idle” is expected to be as few
as possible [2]. From a medical aspect, there is
an opposite direction of assessment, the Medical
Team will be more happy and satisfied with
their work, if a patient can recover quickly so
he doesn’t need to be treated, so he doesn’t use
the bed too long [3]. Given these two opposing
points of view, a more precise way of describing
the efficient use of hospital beds is needed [4].
Criteria or parameters are needed, namely Bed
Occupancy Rate (BOR), Average Length Of
Stay (AvLOS), Turn Over Interval (TOI), and
Bed Turn Over (BTO) [5].
To see the four parameters, it can be presented
in the form of a Barber-Johnson (BJ) graph.
Making BJ graphs is very necessary because
hospital management can monitor activities
within a certain time, can present visually as
well as four hospital variables and formulate
plans for increasing the efficiency of hospital
services [6]. In a complete medical record,
information can be obtained that can be used for
various useful purposes [7]. One of the benefits
of medical records is as a basis for paying health
care costs and as a material for preparing health
statistics. In order to support the implementation
of a good master plan, each hospital is required
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to implement up to date or up-to-date statistics
[2]. Statistical data can be obtained through
several assessments, namely the value of service
coverage, service quality, and service efficiency.
The indicators used to assess service coverage
are BOR (Bed Occupancy Rate), and BTO (Bed
Tour Over), indicators used to assess service
efficiency are LOS (Length Of Stay), and TOI
(Turn Over Interval). The purpose of this study
was to describe the effectiveness of using a
hospital bed using the Barber-Johnson Graph
method at Muhammadiyah Hospital, Selogiri.
II. METHODS
This research was conducted at
Muhammadiyah Selogiri Hospital, from June to
August 2019. This type of research is a descriptive
study which aims to obtain an objective picture
of the state of the use of beds using the Barber
Johnson Graph at Muhammadiyah Hospital,
Selogiri, which is useful as an evaluation
material by management. The population and
sample were the monthly inpatient census
recapitulation form (RP 1 and RL 1) using total
sampling technique.
The data collection technique was carried
out by observation, namely direct observation
of the primary and secondary data sources. The
primary data source used is by interviewing
informants, while the secondary data sources
used are hospitalized patient discharge data,
statistical indicator data (BOR, LOS, TOI and
BTO). In-depth interviews were conducted to
determine deviations from the input structure
and the process structure in achieving an
assessment of the efficiency of bed utilization.
The data sources obtained, both primary and
secondary, are grouped in tables so that these data
have meaning and can be further evaluated. The
research data analysis used Univariate analysis,
namely the analysis of the use of inpatient
service facilities using service assessment
indicators in the form of bed utilization (BOR),
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average daily care per patient (LOS), frequency
of use of beds (BTO), and average average days
the unoccupied bed (TOI) in the inpatient room
at Muhammadiyah Hospital, Selogiri.
The analysis technique was carried out
descriptively using a Barber Johnson chart
consisting of 4 parameters, namely BOR, LOS,
TOI, and BTO. From this graph, it can be
seen about the efficiency of using a bed in the
inpatient room. The data obtained from in-depth
interviews was done manually. The data analysis
techniques used include:
1.

Data reduction: Data reduction is defined
as the process of selecting, focusing on
simplifying, abstracting, and transforming
raw data that emerge from written records
in the field. Data reduction is a form of
analysis that sharpens, classifies, directs,
removes unnecessary, and organizes data in
such a way that conclusions can be drawn
and verified.

2.

Triangulation: Triangulation is a technique
of checking the validity of data that makes
use of something else in comparing the
results of interviews with the object of
research. Referring to the definition above,
this validity test only uses one triangulation,
namely the triangulation of data sources.
The triangulation model used is by
comparing and cross-checking the degree of
trustworthiness of the information obtained,
between one informant and another,
including a comparison of the interview
data with the contents of the relevant
documents. With the triangulation model,
testing the credibility or trustworthiness
of the research data is carried out by
increasing the persistence in research. This
is done by the researcher reading the entire
research results carefully, so that the errors
and shortcomings are known. And with this
model, researchers can reproduce references
that can correct and strengthen the results of
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III. RESULTS & DISCUSSION

research that has been done, both references
that come from other people’s research and
references obtained during research such as
recorded interviews, and daily notes in the
field. So that it can be accounted for through
accurate and systematic data descriptions of
what objects are being studied (Soendari,
2009).
3.
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The implementation of hospital service
quality indicators greatly affects the hospital, in
an effort to improve services in accordance with
the standards and policies set by the hospital,
in order to achieve an optimal health degree.
These indicators are used to measure the quality
of services at the Muhammadiyah Selogiri
hospital, including:

Draw conclusions: done by interpreting the
findings found at the location and answering
all variables in the study.

Bed Occupancy Ratio (BOR), Avarage
Length Of Stay (AVLOS), Turn Over Interval
(TOI), Bed Turn Over (BTO).

Table 1.Statistical data of Muhammadiyah Selogiri Hospital inpatients in 2018
Type of Indicator

Quarter I

Quarter II

Quarter III

Quarter IV

1252

1114

1079

1512

3213

2789

2672

3604

Number of Available Beds (A)

62

62

62

62

Number of Days (t)

90

91

92

92

Death > 48 hours

15

7

8

8

Death <48 hours +> 48 hours

26

26

24

25

35,7

30,6

29,04

39,1

Number of Outpatients Living and
Dead (D)
patient care days (HP)

Source: monthly reports of inpatient visits of Muhammadiyah Selogiri Hospital in 2018.
1. The results of the calculation of Bed
Occupancy Rate (BOR)
a.

c. Quarter III

Quarter I		
		
46,84 %

b.

57,58 %
Quarter II

49,35 %

d. Quarter IV

63.06 %
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2. The calculation result of Average Length Of
Stay (AvLOS)
a. Quarter I

TOI = 3 day
c.

Quarter III

LOS = 3 day
b.

Quarter II
TOI = 3 day
d.

Quarter IV

LOS = 2 day
c.

Quarter III
\
LOS = 2 day

d.

Quarter IV

TOI = 1 day
4. The results of the calculation of Bed Turn
Over (BTO)
a. Quarter I

LOS = 2 day
3.

The results of the Turn Over Interval (TOI)
calculation
a. Quarter I

BTO = 20,19 x/quarter
b.

Quarter II

BTO = 17,96 x/ quarter
c.

Quarter III

TOI = 2 day
b.

Quarter II
BTO = 17,40 x/quarter
d.
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b.

Comparing the efficiency level of using the
bed of a unit (hospital or treatment room)
over time in a certain period.

c.

Monitor the progress of achieving the target
bed use efficiency that has been determined
in a certain period.

BTO = 24,38 x/quarter
Barber Johnson Graphics
The Barber Johnson graph is a graph used
to assess the level of efficiency of using TT for
patient care wards by combining four parameters
(BOR, LOS, TOI, BTO). Barber Johnson graph
is a graph that can visually clearly present the
level of hospital management efficiency. A fairly
accurate indicator for assessing the level of
efficiency in a hospital, and one that turns out to
be more useful for determining bed utilization
policies is the Barber Johnson chart. Efficiency
Parameters and Areas in the Barber Johnson
Graph. The Barber Johnson chart is an indicator
that uses four parameters consisting of [8]:
a.

BOR (Bed Ocupancy Rate), which is the
percentage of bed occupancy.

b.

AvLOS (Average Length of Stay), which is
the average length of stay

c.

TOI (Turn Over Interval), which is the
average bed time

d.

BTO (Bed Turn Over), namely the
productivity of the bed

The BOR, AvLOS, TOI, and BTO lines that
have been created with the Barber Johnson chart
can be drawn as follows:
1.

Barber Johnson charts can be used as a tool
to measure the level of efficiency of hospital
management, especially the utilization of bed
facilities and can be used to make comparisons
and help in analyzing and making decisions
about:
Monitor activities and compare the
efficiency of using a bed over a certain
period of time. The development of hospital
activities in several years can be seen in one
graph.

BOR parameter
The closer the BOR line to the Y axis
(AvLOS), the higher the BOR percentage.
Conversely, if the BOR line is farther from
the Y axis, the lower the percentage value.
BOR is used as a measuring tool to find
out how far the community uses hospital
services, especially inpatient services. By
the government, BOR is used for planning
in the field of health services, for example,
planning for hospital construction. The
BOR value also shows roughly the
workload performed by hospital medical
staff. the higher the BOR value, the higher
the use of available beds for patient care.
However, it should also be noted that the
more patients being served means that
the busier and heavier the workload of
the health workers in the unit. As a result,
patients receive less attention they need
and the likelihood of nosocomial infection
increases. In the end, an increase in BOR
that is too high will actually reduce the
quality of the medical team’s performance
and reduce patient satisfaction and safety.
That way, it is necessary to have an ideal
value that balances a medical quality, patient
satisfaction, patient safety, and aspects of
economic income for the hospital. Then the
ideal value for the recommended BOR is
60% -85%

The four parameters are depicted in a graph.
With the Barber Johnson chart, you can visually
clearly present the level of hospital management
efficiency and its progress over time. Barber
Johnson charts are displayed periodically each
year or as needed.

a.

APTIRMIKI

2.

AvLOS parameter
The length of treatment that a patient
undergoes, depends on the type of disease,
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the stage of the disease, the quality of
medical and nursing services and the
available service facilities in the inpatient
unit. In order to shorten the average
length of patient care, it cannot be done
by determining whether the patient will
be discharged sooner in order to get new
patients as soon as possible. Because
policies like this do not consider the TOI
value, which is the free time to use the bed.
Conversely, by keeping the patient in the
hospital for too long, it will result in wasted
treatment costs. The ideal value of AvLOS
is between 3-12 days. If AvLOS exceeds
this value, it may be due to the presence of
patients with chronic diseases, a decrease in
the quality of nursing services, and a delay
or delay in medical treatment by hospital
medical staff.
3.

TOI parameter
The greater the TOI number, the longer
the bed is not used by the patient. This
means, the bed is increasingly unproductive.
The old TOI was probably caused by poor
organization, lack of demand for the use
of beds (demand) and inadequate medical
support facilities in both physical and
regulatory settings. A high TOI value can
be reduced by improving facilities and
infrastructure in an inpatient room. Then
the recommended TOI value is 1-3 days.

4.

BTO parameters
The closer the BTO line to the axis
point (0,0), the higher the number of patients
per bed in a given period. Conversely, if
the BTO line is further away from the axis
point (0,0), the BTO value will be smaller.
Increasing the value of BTO increases the
productivity value of medical services,
because more and more patients are being
treated without adding beds or expanding
inpatient rooms. The decrease in BTO
values can be caused by a high AvLOS value
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or the longer the average time the patient is
treated. In addition, it is also caused by the
TOI value or too long empty time using the
bed.
Before creating a barber johnson chart for
each quarter (I-IV), first determine the values as
follows:
QUARTER I
bulan
bor
y
0
5.758

BOR
(%)
57.58

LOS

TOI

BTO

2,56

1,89
bto
y
4.40
0

20,19

LOS

TOI

BTO

2.49

2.53
bto
y
5.06
0

17.96

x
0
4.24

x
0
4.40

QUARTER II
bulan
bor
y
0
4.935

BOR
(%)
49.35
x
0
5.07

x
0
5.06

QUARTER III
bulan
bor
y
0
4.935

BOR

LOS

TOI

(%)
49.35

(hr)
2.49

(hr)
2.53
bto
y
5.12
0

x
0
5.07

BTO
17.96
x
0
5.12

QUARTER IV
bulan
bor
y
0
6.306

BOR

LOS

TOI

(%)
63.06

(hr)
2.37

(hr)
1.39
bto
y
3.77
0

x
0
3.69

BTO
24.38
x
0
3.77
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Based on the results of the calculation of
the four parameters of BOR, LOS, TOI, and
BTO in the I, II, III, and IV quarters at the
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Muhammadiyah Selogiri hospital, the following
graph results are obtained:

BARBER JOHNSON CHART AT MUHAMMADIYAH SELOGIRI HOSPITAL QUARTER
I, IN 2018
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BARBER JOHNSON CHART AT MUHAMMADIYAH SELOGIRI HOSPITAL QUARTER
II, IN 2018
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BARBER JOHNSON CHART AT MUHAMMADIYAH SELOGIRI HOSPITAL QUARTER
III, IN 2018
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BARBER JOHNSON CHART AT MUHAMMADIYAH SELOGIRI HOSPITAL QUARTER
III, IN 2018

Table 2. Calculation of GDR and NDR of Muhammadiyah Selogiri Hospital in 2018
Indicator
GDR
NDR
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Quarter
I
2,07 %
1,2 %

Quarter
II
2,33 %
0,63 %

Quarter
III
2,22 %
0,75 %

Quarter
IV
1,65 %
0,53 %
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The indicators used to assess the coverage
of inpatient services are BOR, (Bed Occupancy
Rate), and BTO (Bed Tour Over), indicators used
to assess service efficiency are LOS (Length Of
Stay), and TOI (Turn Over Interval).
a.

b.

d.

TOI (Turn Over Interval)
Based on the results of calculations that
have been done, the TOI value is obtained in
the first quarter 2 days, the second quarter 3
days, the third quarter 3 days, and the fourth
quarter 1 day. This shows that, the average
number of days a bed is not occupied for

BTO (Bed Tour Over)
Based on the results of calculations
that have been done by the author, the BTO
value in the first quarter is 20.19 times,
the second quarter is 17.96 times, the third
quarter is 17.40 times and the fourth quarter
is 24.38 times. Meanwhile, BTO in one
year shows the number 79.93 times. This
shows that the BTO at the Muhammadiyah
Selogiri hospital is efficient because the
efficient standard set by Barber Johnson is
a minimum of 30 times a year.

AvLOS (Averange Length Of Stay)
Based on the calculation results, it is
found that AvLOS in the first quarter is 3
days, the second quarter is 2 days, the third
quarter is 2 days, and the fourth quarter is
2 days, this shows the number of days in
which the patient receives treatment in the
hospital with an average AvLOS rate of 2
days. . Thus, it means that the AvLOS value
at the Muhammadiyah Selogiri hospital is
not efficient, because the efficient standard
value according to Barber Johnson is 3-12
days. From the medical aspect, the longer
the avLOS is, the less good medical quality
performance is. From an economic aspect,
the longer the avLOS is, the higher the cost
of care that the patient must pay.

c.

patient care, thus it means that the TOI
value at the Muhammadiyah Selogiri
hospital is efficient because according to
Barber Johnson the efficient TOI value is
1-3 days, so that prevention of nosocomial
infections can be controlled. The greater
the TOI number, it means that the longer
the bed is not used by the patient, it means
that the bed is not productive, this condition
causes less income for the hospital.

BOR (Bed Occupancy Rate)
Based on the results of calculations
that have been done by the author, it was
found that the percentage of beds used in
the inpatient unit of the Muhammadiyah
Selogiri hospital in the first quarter was
57.58%, the second quarter was 49.35%,
the third quarter was 46.84% and the fourth
quarter was 46.84%. 63.06%. This shows
that the BOR value in the I, II, III and IV
quarters is not yet ideal because the ideal
standard according to Barber Johnson is>
75% -85%. Statistically, the higher the BOR
value, the higher the use of the bed

APTIRMIKI

e.

GDR (Gross Date Rate)
Based on the results of calculations
that have been done by the author, the GDR
value in the first quarter is 2.07%, the second
quarter is 2.33%, the third quarter is 2.22%
and the fourth quarter is 1.65%. This shows
that the GDR value at the Muhammadiyah
Selogiri hospital is ideal according to Barber
Johnson with the set standard of 4.5% per
100 discharged patients.

f.

NDR (Net Death Rate)
Based on the results of the calculations
that have been done by the author, the NDR
value in the first quarter is 1.2%, the second
quarter is 0.63%, the third quarter is 0.75%
and the fourth quarter is 0.53%. This shows
that the NDR value at the Muhammadiyah
Selogiri hospital is ideal according to
Barber Johnson with a set standard of 2.5%
per 100 discharged patients.
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IV. CONCLUSIONS
Based on the calculation of the frequency
of the average number of days a bed is occupied
(TOI), the average bed used by a patient in a
certain period (BTO), the GDR and NDR values
at the Muhammadiyah Selogiri hospital are
ideal. However, the calculation of the efficiency
of using the bed (BOR), the average number of
days the patient is treated (LOS) is not efficient
and not according to standards.Acknowledgment
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