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Abstract

Background: Balanced Score card is a performance evaluation tool that in combination with the AHP approach, creates a frame-
work for transforming vision and mission to a set of targets and indicators, on the basis of importance in terms of the customer,
financial and internal processes, and growth and learning perspectives.

Objectives: The aim of this study was to evaluate the performance of Montaserieh hospital in 2015 using the balanced score card
approach.

Methods: This study combined quantitative and qualitative methods, and was conducted in Montaserieh Hospital in Mashhad,
Iran, during year 2015. First, through group discussion sessions among the members of score card, a list of performance assessment
indices were prepared using the BSC approach, and then the list was finalized using the Delphi method. After that, the hospital
strategic map was illustrated based on its objectives, and with the completion of analytic hierarchy process (AHP) standard ques-
tionnaires, the priority of visions and indices with adjustment rate lower than 0.1 was obtained from 14 experts. At the end, the
realization of each of the visions and indices and the hospital performance during 2015 was evaluated.

Results: Thirty-four indices were selected regarding the four visions of the model, as seven indices were placed in each of the visions
of customer, financial, growth and learning, and 13 indices for the processes vision. Among the visions of BSC, customer vision with
58.26% was more powerful than the other ones. Among the indices, the index of percentage of respondents (0.39) had the highest
factor of importance among the hospital indices. The final score for hospital performance in 2015 was obtained as 89.27%. Based on
the analysis obtained from the AHP questionnaire pair wise comparison, the importance coefficient was calculated as 65.7%, 19.7%,
9% and 5.6% for customer, financial, processes, and growth and learning, respectively.

Conclusions: Given the gap between expected objectives and current status of the hospital and resource constraints and condi-
tions, the hospital should consider the priority and weight of each of the visions and indices for its future planning to identify the
appropriate goals and define improvement projects more efficiently, and take effective steps for better performance.
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1. Background

In the recent years, interest in health system perfor-
mance measurement has grown rapidly (1, 2). With dra-
matic evolution of management knowledge, the existence
of an effective evaluation system seems inevitable. In one
way, the lack of evaluation in various aspects of organiza-
tion, including assessment of the use of resources, person-
nel, goals, and strategies is considered as one of the symp-
toms and diseases of the organization (3-5). Among various
methods that have been proposed for evaluating and di-
recting the organization, balanced score card (BSC), which
focuses on implementing strategies in action is the only

method that reflects effective performance of parts of the
organization on its performance as a whole (6). This tech-
nique is commonly used in the health systems of differ-
ent countries, including the US and Canada, as an evalua-
tion method, especially in the recent years (7). Balanced
score card (BSC) was first introduced by Kaplan and Nor-
ton as a performance measurement tool, which translates
the organization’s strategic plan to operational programs
(1,4) and a combination of financial and non-financial in-
dices with four visions, including financial, growth and
learning, processes, and customer (4, 8). Furthermore,
AHP s one of the well-known techniques of multi-objective
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decision-making (9, 10), which is a way to prioritize (de-
termining the degree of importance) with a strong scien-
tific approach to decision-making (9, 10). In various stud-
ies, the use of BSC has caused enhancement of patients and
community satisfaction, increase in productivity and hos-
pital sources, improvement in performance in managing
health care, controlling the costs of the hospital as well as
careful comparison of the performance of the Iranian pub-
lic hospitals (9, 11-13), and it is suggested to apply the BSC
approach to improve hospital performance evaluation (13,
14).

Using BSC-AHP integrative approach for strategic as-
sessment allows policy-makers to identify a set of perfor-
mance indices with prioritization and weighting of in-
dices that are consistent with the strategic objectives (15).
Kazemzadeh et al. (2010) and Chan’s findings shows that
the composition of the BSC-AHP could help hospitals in-
crease the quality of their services (16).

Currently, there is no integrated system for evaluating
the performance of public hospitals, therefore, establish-
ing a system of evaluation and performance measurement
at the hospitals seems essential (8, 12, 14).

2. Objectives

Given the importance of performance evaluation in
the health care system and recommendations of the hos-
pitals’ new evaluation system on the use of BSC and AHP in
determining indicators and prioritizing them (17, 18) and
thelack of studies in the field of performance evaluation of
hospitals in Iran, this study aimed at evaluating the perfor-
mance of Montaserieh hospital with BSC approach, during
year 2015.

3. Methods

This research was an applied study using a hybrid ap-
proach (quantitative-qualitative) that was conducted in
2015, at Montaserieh hospital of Mashhad, Iran, as a pi-
lot study. Montaserieh is located in the center of the city
of Mashhad, Khorasan Razavi, in the East of Iran as the
only specialized governmental referral educational hospi-
tal providing organ transplantation and stem cell separa-
tion affiliated to Mashhad University of Medical Sciences.

In order to implement the balanced score card ap-
proach, the following steps were carried out at the hospi-
tal:

- The first stage: formation of the BSC team

- The second stage: reviewing the hospital’s strategic
plan, including strategic map of objectives and strategic
themes and objectives of each vision and their relation-
ships

- The third stage: identifying primary indices of hos-
pital performance evaluation (financial, customer, pro-
cesses, learning, and development)

- The fourth stage: the final selection of criteria using
the Delphi method

-The fifth stage: determining the weight of each vision
and index using AHP

-The sixth stage: measuring the realization percentage
of each index and the importance factor or weight of that
index.

- The seventh stage: determining the overall perfor-
mance of the hospital.

Implementation of these steps at the Montaserieh hos-
pital started with a briefing session; after that, the strate-
gic plan of the hospital was determined by the BSC team
in focused group discussion sessions (four sessions of four
hours). The team was selected based on expert sampling,
and included the director of the hospital, head nurses,
training supervisors, and the head of quality improvement
sector, safety manager, administrative affairs manager, fi-
nance manager, and the person in charge of keeping medi-
cal records. To determine the indices, library documents,
internet sites, and documents available at the hospital
were studied and about150 primary indices were proposed
and then by forming focused group discussions (6 sessions
of 3hours)with the BSC team, 68 indexes in the four visions
of BSC were determined based on significance. Eventually,
using the classic Delphi method in two rounds, 34 indices
were finalized in two stages by the BSC team. These indices
were presented in the form of a checklist and their formal
and content validity were revised several times by the re-
view team and its criterion validity was confirmed by cate-
gorizing the indices. In addition to the key people of the
hospital, four professors of the management and health
economics department of the health school, as people fa-
miliar with the process of balanced scorecard and creation
of the inter-sectoral team nature, were added to BSC team
members to choose a more accurate and realistic indica-
tor. In order to achieve final selection of indicators iden-
tified in the previous step, two meetings were held with
the members of the BSC team and the experts and profes-
sors and finally, according to the experts and to achieve the
quality results, the Delphi consensus method was used in
two steps to select the final indicators.

For this purpose, a form of basic indicators with four
perspectives of the balanced score card was developed,
which was completed in two stages by the members of
the BSC team. Team members were asked to complete this
form for each index by giving a score of one to ten. After
collecting forms distributed in the first phase, the mean
score for each indicator was calculated from the sum of
the scores by each member of the BSC team and the in-
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dicators with more than 7.5 points were selected and in-
dicators with a score below 2.5 were excluded. The indi-
cators with scores between 2.5 and 7.5 were also modified
and made available for the BSC team members again in the
corresponding form for the second stage in order to rate
them. At the end of the second stage, the indices with 7.5
points were selected and added to the first stage indices.
Then, at meetings (two sessions) with BSC team members,
the experts were asked to express their final comments,
and ultimately, the most important performance evalua-
tion indicator was selected based on the ability to collect
and perform strategic planning in Montaserieh hospital in
the four perspectives of BSC.

Selected indicators at each stage of the research were
regularly reviewed and modified in case of necessity by the
team members; the collection and analysis of this research
was conducted at the same time.

In the next step, measuring hospital performance was
done by index weighting and prioritization based on ana-
lytical hierarchy process and collecting data on the indices
in different parts of the hospital; thereafter, by calculating
the score for each index and vision, the rate of hospital per-
formance could be achieved. At this stage, to determine
the performance of each vision, first, the percentage of re-
alization of each index (measured value of index divided
by the value of the expected goal multiplied by 100), then
the final weight of each index (by multiplying the weight
of each index in weight of its corresponding vision), and
the percentage of realization of each index (by multiply-
ing the percentage of realization of each index in the final
weight of each index) was determined. Finally, the score of
a vision was calculated by summing weighted percentage
of realization of all indices of a vision, and then to calculate
the score of hospital performance, the performance of the
four visions was added together (Figure 1).

For this purpose, at the Montaserieh hospital, the ques-
tionnaire of AHP was designed in the form of pair wise
comparisons and was distributed between BSC team mem-
bers (14 people). After entering the questionnaires’ infor-
mation for all members of the group of experts (n=14)and
calculating the perspectives and indicators weights from
the perspective of each of these members, all these ideas
were combined and weight of each of the perspectives and
indicators were calculated according to the experts group
(n=14)in the next stage.

For each indicator, the following items were deter-
mined: the unit of measurement (number, percentage,
etc.), the index responsible (quality improvement, infec-
tion control, medical records, accounting, etc.), the ex-
pected goal, the expected realization value of the Index
(the computed quantitative value). In this study, the ex-
pected targets were determined according to the hospital’s
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strategic plan by managers and employees.

Experts participating in the study had complete free-
dom to choose to participate in the study. In addition, in-
formed consent was obtained from all these people, yet
they were paid no money for the collaboration.

4. Results

In order to determine the indices, the hierarchical tree
of strategic map was drawn as shown in Figure 2.

Therefore, 68 indices were identified for this purpose
in the first stage, of which 26 indices in the vision of
processes, 20 indices in the financial vision, 14 indices in
growth and learning vision, and eight indices in the cus-
tomer vision were put. Then, among these indices, 34 in-
dexes were selected in a two stage process using the Delphi
method, according to the ideas of the BSC team: Seven in-
dices in growth and learning vision, 13 indices in the pro-
cesses vision, seven indices in the customer vision, and
seven indices in the financial vision. To achieve a single in-
terpretation of any index, definitions should be provided
for each index based on the databases of the Ministry of
Health, articles, and opinion of experts, and this matter
was achieved by the BSC team at Montaserieh hospital.

Based on the analysis of the questionnaire obtained
from AHP pair-wise comparison, the importance factor of
customer vision was 65.7% (the highest), and importance
factors of financial vision, process vision, and growth and
learning vision were 19.7%, 9%, and 5.6% (the lowest), re-
spectively.

In assessment of indexes of the customer vision, it
was found that the index of percentage of responding to
patients weighing 39% had the highest importance; and
index of ratio of kidney transplant operations of Mon-
taserieh hospital to the total kidney transplant operations
across the country weighing 4%, has the least importance
at customer vision. This prioritization in other visions con-
cludes that in the financial vision, increased revenue per-
centage compared to the past year, and the index of med-
ical tourism earnings of hospital over the previous year
had the highest(32.5%) and lowest (5%) importance, respec-
tively. The most and least important indexes in processes
vision are nosocomial infection index and success of in-
ternal departments and units in achieving the total audit
score of the same departments and units with scores 21.1%
and 2.2%, respectively. Also, in terms of growth and learn-
ing, the index of needed nursing resources based on the
standards had the highest importance by 41.6% and the in-
dex of decisions of hospital committees, which was notim-
plemented by 3.1%, had the least importance (Table 1).

In relation to prioritization of all of the indices based
on the final weight, it was found that the response percent-


http://jhealthscope.com

HooshmandE et al.

BSC Performance

Customer

Figure 1. conceptual framework for balanced score card

Table 1. Weighted Values and Rank of Indices in Each Vision of the Model from the Vision of the BSC Team

Vision Weight Index Weight Rank
Percent of response to patients 039 1
Hoteling 0.8 2
Percentage of employee satisfaction 0.151 3
Customer 0.657 willingness to return to hospital 017 4
The job complications of personnel 0.075 5
The ratio of patients introduced to the entire surgical team before surgery to the total 0.047 6
operated patients
The ratio of Montaserieh hospital’s kidney transplant to the entire kidney transplant 0.04 7
operations of country
The percent of Hospitals increase in revenue over the previous year 0325 1
unused potential in hospitals 0.175 2
Medical deductions 0.173 3
Financial 0.197 Increase revenue percentage to cost ratio o 4
Per capita income for each patient 0.094 5
The ratio of personnel expense of rewards and rights to total expenses 0.073 6
medical tourism income 0.05 7
nosocomial infections percent 0.211 1
average length of patient stay more than six hours in emergency 0.119 2
The number of unplanned re-admissions 0115 3
The ratio of canceled surgeries 0.1 4
The net mortality (hospital) 0.094 5
The percentage of successful transplants 0.081 6
Processes 0.09 Falling off a bed for every 100 days of patient 0.072 7
Average waiting time from the first triage to the first doctor visit in the emergency room 0.049 8
Pharmaceutical accidents per thousand of distributed doses 0.039 9
Organ procurement function units (the rate of consents in a million) 0.033 10
The implementation of the standards of accreditation of sectors and units 0.03 n
Percent of approved processes that have been developed 0.025 12
The success rate of the internal departments and units in achieving the total audit score 0.022 B
of the same departments and units
The number of nursing staffing requirements based on standards 0.416 1
Training hours per capita (comers and in-service) employees 0.228 2
percent of formed Committees at hospital 0.141 3
Growth and learning 0.056 Innovation or number of research-based innovations 0.082 4
Average response time tests 0.059 5
Per capita implemented suggestions 0.043 6
The percentage of implemented decisions of the executive committees of hospital 0.031 7
age to the patients with an overall share of 25.6%, Hotel-  mittee decisions, which were implemented, the percent-

ing index with 11.8 %, and employee satisfaction indexwith ~ age of success of departments and units to achieve the to-
9.9% were more importantat Montaserieh hospital. On the tal audit score of the same departments and units, and the
other hand, the percentage of the hospital executive com- percentage of approved processes obtained as 0.17%. 0.19%,
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Hospital visions : To obtain the 1*t degree of accreditation by the end of 2018
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Figure 2. The hierarchical tree of strategic mapping

and 0.22%, respectively, were the least important among all
indices of four visions of BSC.

17.71%, process vision 8.24%, and growth and learning vision
5.06% (the lowest). Review of the scores of performance of
visions’ indices showed that at the customer vision, per-

In regards to Ratings the visions, customer vision ob-
centage response to the patients by 19.76%, at financial vi-

tained a score of 58.26% (the highest), financial vision
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sion the percentage of hospital revenue increased com-
pared to the previous year by 9.65 percent, and at the pro-
cesses vision the percentage of nosocomial infection with
1.76%, at the growth and learning vision the index of nurs-
ing staff required number based on the standards by 2.33%
achieved greatest weighted realization. The final score of
Montaserieh hospital performance in 2015 was equal to
89.26% (Table 2).

Also, in relation to the achievement of the objectives
at each vision (the sum of realized percentage of all in-
dexes of a vision and dividing it by the number of indexes),
the results showed that Montaserieh hospital in Mashhad,
during year 2015, achieved 80%, 93.7%, 78%, and 90% of
its objectives in the customer, internal processes, finan-
cial, and growth and learning visions, respectively. In gen-
eral, it could be said that Montaserieh hospital in Mashhad
achieved 85.4% of its goals during year 2015.

5. Discussion

According to the results obtained from AHP, it was
found that the highest weight (importance factor) among
the perspectives of the Balanced Score card was related
to the customer perspective with 65.8%, which indicates
that this perspective had the highest priority in BSC model
among the four perspectives followed by financial perspec-
tive with 19.7%, processes perspective with 9% and finally,
growth and learning had the lowest priority (5.6%) in mea-
suring performance based on four perspectives of the BSC.

In order to show the effect of weighting the indexes
and perspectives (using AHP), by comparing hospital per-
formance rating, without weighting the indices and per-
spectives, it was found that in case of weighting indices
and perspectives, calculating hospital performance in ev-
eryaspect will be more accurate and therefore, the hospital
performance score will be higher.

According to the results, the coefficients of customer,
financial, processes and growth, and learning perspectives
were calculated as 65.7,19.7, 9, and 5.6, respectively. There-
fore, among the BSC perspectives in Montaserieh hospital
of Mashhad, the customer perspective had the greater pri-
ority than the other perspectives. The findings are con-
sistent with the findings of Ebrahimi and Vatankhah and
Salemi, Chan, and Wu et al. (17,19-21).

Growth and learning perspective was calculated as
5.6%,and had the least importance; this is while the growth
and learning perspective was a base for other perspectives
of BSC and therefore, one should be careful about the selec-
tion of its indicators (22). In the present study, seven indi-
cators were selected in this perspective, among them, edu-
cation per capita, the number of nurses needed, the num-
ber of committees and time to access information indices

were consistent with the selected indicators of Iravani etal.
and Raeisi et al. study on this perspective (9, 23).

Regarding the scores obtained from the indicators per-
formance, the customer perspective also had the high-
est score in the hospital performance with 58.26% fol-
lowed by financial perspective with 17.71%, processes per-
spective with 8.24% and learning and growth perspective
with 5.06% of the total 100% of Montaserieh hospital per-
formance score. This finding is consistent with Iravani et
al. and Azar and Mohammadi findings (9, 12).

5.1. Limitation

Although studies around the world confirm the effec-
tiveness of BSC in the private and public sector, yet in gen-
eral, there are also disadvantages in applying it. Firstly,
there are no perspectives or scales appropriate for all the
organizations. Secondly, BSC has not relatively or abso-
lutely provided a technique for estimating the importance
of each perspective and even indicators of one perspec-
tive. In this regard, to overcome the first obstacle, a re-
view should be conducted in levelling perspectives when
mapping, due to the nature of the organization (24). To
overcome the second obstacle, it is suggested to use AHP
and weighting perspectives and indicators of BSC model
to make better performance evaluation by determining
model parameters and the priority of each indicator (19).

This study facilitated achieving the objectives through
better connection among the goals of strategic planning
with operational programs activities of each unit, in a way
that by a better score has helped the hospital evaluation
compared to the past.
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Table 2. Percentage of Weighted Fulfilment of Each Index, Scores of Visions and the Performance of Hospital

Vision and Index Unit Index Index Index Index Relative Index Final Weighed Vision Hospital
Weight Quantitative Performance Realization Weight Weight Realization Performance Performance
Objective Percentage Percentage

Percent of % 90 69.4 77 039 0.2562 19.76
response to
patients

Hoteling % 70 85.7 122 0.18 0.1183 14.48

Percentage of % 76 75.6 99 0.151 0.0992 9.87
employee
satisfaction

willingness to % 80 86.0 108 0.17 0.0769 8.26
return to

hospital
Customer

5826
0.657 The job % 32 4.0 80 0.075 0.0493 3.94
complications
of personnel

The ratio of % 50 0.0 0 0.047 0.0302 0.00
patients
introduced to
the entire
surgical team
before surgery
to the total
operated
patients

The ratio of % 10 7.4 74 0.04 0.0263 1.94
Montaserieh
hospital’s
kidney
transplant to
the entire
kidney
transplant
operations of
country

The percent of % 50 75.4 150.8 0325 0.064 9.655
Hospitals
increase in
revenue over
the previous
year

unused % 0 0 100 0.175 0.0345 3.448
potential in
hospitals

Medical % o 0.6 99.94 0.173 0.0341 3.406
deductions

Increase % 20 66.5- 86.50 o1 0.0217 1.874-
revenue
percentage to
cost ratio

Per capita Million rial 40 3133 783 0.094 0.0185 1450
income for
each patient

The ratio of % 37 37 100 0.073 0.0144 1438
Financial 0.197 personnel i
expense of
rewards and
rights to total
expenses 89.27

medical % 10 192 192 0.05 0.0099 0.189
tourism
income

Nosocomial % 35 45 7778 0.1 0.019 1477
infections
percent

average length h [ o 100 0.119 0.0107 1071
of patient stay
more than six
hoursin
emergency

The number of Number 50 53 94.34 0.115 0.0104 0.976
unplanned
re-admissions

The ratio of % 10 13 76.92 o1 0.0099 0.762
canceled
surgeries

The net % 05 05 100 0.094 0.0085 0.846
mortality
(hospital)

Processes 0.09

Health Scope.’3018; 7(2):80342.
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The percentage
of successful
transplants

90

105.00

0.081

0.0073

0.765

Falling off a bed
for every 100
days of patient

100

0.072

0.0065

0.648

Average
waiting time
from the first
triage to the
first doctor visit
in the
emergency
room

94.12

0.049

0.0044

0.4151

Pharmaceutical
accidents per
thousand of
distributed
doses

100

0.039

0.0035

0.351

Organ
procurement
function units
(the rate of
consentsina
million)

108.00

0.033

0.003

0321

The implemen-
tation of the
standards of
accreditation of
sectors and
units

60

85.71

0.0027

0.231

Percent of
approved
processes that
have been
developed

90

88.89

0.025

0.0023

0.2

The success rate
of the internal
departments
and units in
achieving the
total audit
score of the
same
departments
and units

60

88.33

0.022

0.002

0.175

The number of
nursing
staffing
requirements
based on
standards

100

0.416

0.0233

2330

Training hours
per capita
(comers and
in-service)
employees

157

157

100

0.228

0.0128

1277

percent of
formed
committees at
hospital

70

70

0.141

0.0079

0.553

Innovation or
number of
research-based
innovations

Number

0.082

0.0045

0.000

Growth and

Average
learning 0.056

response time
to tests

Min

0.059

0.0033

0.284

Per capita
implemented
suggestions

Number

50

0.043

0.0024

0.482

The percentage
of
implemented
decisions of the
executive
committees of
hospital

79

0.031

0.0017

0.137
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