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Abstract
Aims: Intensive Care Units, which enjoy having the latest equipment and experienced medical staff, admit
patients in critical conditions to be taken care of. Modern equipment with the latest medical care
techniques have made this unit a specialized one for taking care of the admitted patients. The
present study was an attempt to evaluate the observation of standards in ICUs and the extent to
which such standards correspond with the standards defined for these units in the Iranian Hospital
Evaluation National Plan.
Methods: It was a descriptive study carried out in 2010 in Isfahan Province, Iran. The apparatus
used was the Iranian National Hospital Evaluation Checklist for intensive care units. Checklists
have been completed after inspecting, scrutinizing the documents, and interviewing the medical
staff in ICUs.
Results: The highest observation of the ICU standards has been in the military hospital by 84.2%.
Educational hospitals, half-private hospitals, private hospitals, and network hospitals had observed
the standards by 83.6%, 83.3%, 78.6% and 77.13% respectively.
Conclusion: The result of this study showed that the military hospital had a higher level of
standards in ICU. This may be due to military discipline and environment or other reasons. Further
studies are needed to find the influencing factors.
Keywords: Evaluation; Standards; Intensive Care Unit; Iranian National Hospital Evaluation
Checklist
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Introduction
Hospitals, due to their diagnostic abilities,
play an important role in the modern medical
cares. Though the majority of the resources
in health and hygiene sector are devoted to
the services offered in hospitals, the efficacy
of such services needs more profound
evaluation. The importance of such
evaluations is more evident in the case of
more critical medical services, such as those
offered in Emergency rooms, ICUs, and
Operating rooms [1].
Intensive care unit, due to its special and
unique equipment, is a unit which receives
and takes care of the patients in very critical
conditions. Using the latest methods of
treatment seems impossible without ICU.
The majority of patients in this unit are those
with pulmonary disorders including postoperation insufficiencies, rib fractures, etc
[2,3,4].
The emphasis on this unit indicates that
hospitals are in need of this unit more than
any time before. That’s why hospitals have
increased their number of ICU beds over time
[5]. In order to design or modify the intensive
care units, one need to check the demand for
ICU based on the evaluation of the resources,
the patient reception and release statistics,
and the number of patients in this unit in other
hospitals in the same region.
Codifying and using standards in ICUs will
result in higher patient survival rates and
lower costs through preventing from making
mistakes in the management of the ICU
affairs and reducing preventable deaths
because the most important index in
evaluating the efficacy of an ICU is the
evaluation of the death toll in that unit. It is
possible to achieve this objective in Iran by
supplying the needed financial resources,
having adequate surveillance, reforming the
nonstandard or old physical structures,
mobilizing ICUs, employing experienced
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staff, and managing the use of human
resources [7,8].
Jadidi [10] believes that by improving the
quality and quantity of the educational,
physical, and human resources, it is possible
to pave the way for offering better services
though it may not have a direct effect on the
reduction of death toll after 24 hours [9]. The
extent to which the standards are observed in
CCUs is at moderate to excellent levels [10];
however, improving the efficacy of ICUs by
meeting the standards in educational
hospitals in Isfahan, Iran, needs attention
from hospital managing team.
Identifying the risk factors related to the
death rate in ICU is the first step to take
which can result in better identification of
patients in danger, critical medical
interventions, better and more efficient
medical cares, and lower death rates in ICUs.
On the other hand, the deaths after being in
ICU for 24 hours can be attributed to other
variables [11, 12].
There have been numerous studies regarding
the codification of standards for ICU in most
countries all over the world especially in
developed countries. Since 1983, this subject
has been the focus of attention for most
private organizations such as National
Environmental Policy Act (NEPA) and Joint
Commission on Accreditation of Healthcare
Organizations (JCAHO).
Designing an ICU and improving its present
conditions need the experience and skills of
both the standard codification organizations
and the ICU medical staff who are quite
familiar with patients’ needs in that unit. In
1988, the Society of Critical Care Medicine
(SCCM) presented a set of guidelines for
designing an ICU, but it seems that in Iran not
enough attention has been paid to those
standards and the importance of their use in
medical centers [13].
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Examining hospitals and optimizing their
structures need to be done continuously. If
we do not study and examine the conditions
of our medical centers for any possible
needed modifications and if we do not
optimize and standardize the ICU’s present
conditions today, we will have to invest and
spend much more resources in the near future
[14]. This study was an attempt to examine
the evaluation results of hospital ICUs in
Isfahan province, Iran, and the comparison of
those with the available standards.

Methods
The present study is a descriptive – applied
piece of research carried out in 2010. All
hospital ICUs in Isfahan (including the
educational, network, private, half-private,
and military hospitals) constituted the
population of the study. Fifteen ICUs in 10
hospitals were randomly selected as the
sample for the present study. All these
hospitals were under the supervision of the
Isfahan University of Medical Sciences. Out
of these 10 hospitals, there were 3
educational (university), 2 network, 2 Social
Security, 2 private, and 1 state hospitals. A
hospital could have been selected for study if
it had an ICU, was in Isfahan Province, and
was supervised by an organization. Also, a
hospital could have been left out of the study
if its ICU was shut down.
The apparatus used was the Iranian National
Hospital Evaluation Checklist for intensive
care units. This checklist consists of two
sections: the first part checks some
background information about the unit, and
the second part involves 8 categories and
4210 points which include the criteria for
categorizing the evaluation standards set by
the Ministry of Health and Medical
Education. These categories are human
resources (12 items; 1,000 points), education
(5 items; 400 points), physical space (20
items; 300 points), technological capabilities
(16 items; 600 points), installations (13
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items; 300 points), medical equipment (33
factors; 855 points), medical ethics (9 items;
450 points), and ‘Others’ (10 items; 350
points) including items, such as having
educational workshops, which do not fall in
the previous categories [15]. Since the
checklist used was a standard one, the
reliability and validity of that was taken as
granted.
The evaluation team visited the ICUs and
completed the checklists. The checklists were
filled by the anesthetist because of his
familiarity with the evaluation procedure.
The checklists were completed using
observation, examination of the documents,
and interview with matrons, doctors,
supervisors, and head nurses of the ICUs. In
order to observe the ethical principles, the
right permissions were obtained from the
Deputy of Medication in Isfahan for all the
studied hospitals, and while keeping the
secrecy of the gathered data, each hospital
was later informed of the results of the
evaluation.

Results
For the Human Resources index, the state
hospital 1-ICU1 had the highest score (925
points), and the state hospital 2-ICU2 had the
lowest score (670 points). Regarding the
Physical Space index, the network hospital 2
and the half-private hospital 1 obtained the
highest score (300 points) while the halfprivate hospital 2-ICU3 obtained the lowest
score (185 points). Regarding Technological
Capabilities index, the military hospital (600
points) and the network hospital 1 (533
points) had the highest and lowest scores,
respectively. In Education index, the state
hospitals had similar scores. For Installations
index, the half-private hospital 1 scored
highest (295 points) and the state hospital 2ICU3 scored lowest (217 points). In Medical
Equipment index, the half-private hospital2,
had the highest score (843 points), while the
lowest score, was for the state hospital 2-
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ICU2 (670 points). In Medical Ethics, most
ICUs obtained the maximum score (350
points). Finally, while the network hospital 2
had the highest score (315 points), the state

hospital 2-ICU3 had the lowest score (205
points) in the others category (see Figures 1
& 2).

Figure 1. Total points obtained by each hospital in different standard indices

Figure 2. Total Points Obtained by hospitals in each category

After balancing the points gained by
hospitals in each category, the data showed
that the Human Resources index had the
highest score (0.233) and the Education index
received the lowest score (0.048).(Table 1)
The extent to which standards were observed
from the highest to lowest was in the military
hospital (84.2 %), educational hospitals (83.6
%), half-private hospitals (83.3 %), private
hospitals (78.6%), and the network hospitals
(77.13 %).(Table 2,3)
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Table 1. Total Points Obtained by Hospital in each
Category
Standard indices
Score
Mean
Std.
Deviation
0/322
708/6
88/78
Human Resources
0/087
867/9
30/82
Education
0/080
309/9
23/03
Physical Space
0/088
309/8
30/02
Installation
0/860
008/3
32/80
Technological
Capabilities
0/386
889/0
08/62
Medical
Equipment
0/883
278
30/88
Medical Ethics
0/088
369
38/30
Other
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Total score
Percentage
Mean
Std. Deviation

Table 2. Total Points Gained by each Hospital
Educational
network
Private
37806/0
6898/0
6687/0
72/60
88/82
87/60
829/98
862/79
883/80
383/88
308/86
322/27

Discussion
The total mean score for the evaluation was
3,456 with the military hospital receiving the
highest score and the network hospitals
receiving the lowest score. In sum, the
studied hospitals enjoyed acceptable standard
indices. Moini [16], having evaluated the
ICUs in Arak, Markazi Province, concluded
that the ICU standards were quite far from the
accepted indices for those units. Although the
findings of the present study were different
from Moini’s, they are in line with
Sahebzadeh’s [10] findings in evaluating
CCUs.
One thousand points of the total points
obtained went to the Human Resources
index, which indicates the significance of
employing experienced and educated staff in
that unit. There are four groups of people
involved in hospital Medical care: a)
physicians, b) nurses, c) paramedics, and d)
inexpert staff. It is quite clear that there must
be an adequate number of personnel in each
category based on predefined standards.
Moreover, benefiting these employees should
be efficient enough so that the
responsibilities are evenly and logically
distributed among them. The highest index of
observing such standards belonged to the
military hospital (88.5%) while the lowest
one belonged to the network hospitals
(77.85%). Mahory et al. [17] names the 24
hour presence of an anesthetist as one of the
factors effective in decreasing the death rates
in ICUs. Also, Brown and Dullivan [18]
emphasize the full-time use of physicians and
specialists in those units.
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Half-private
8088
72/20
008
388/63

Military
2080
78/30
006/83
368/90

The standards in education category were
observed by 79.18 % in educational
hospitals. The university professors’
presence and participation in educational
debates and group discussions group had the
highest score among items in this category,
which shows the importance of improving
the medical staff’s knowledge base.
However, since this item only applies to
educational hospitals, there is no such an item
for other hospitals in the evaluation.
In the case of Physical Space index, locating
and designing different wards in a hospital
and specifying the relations between nurse’s
stations and patients’ beds can facilitate
offering better medical cares in hospitals.
Adequate physical space, appropriate
designs, clean environment, and the right
arrangement of the medical equipment are all
among factors playing an important role in
improving the quality of the offered medical
cares. The military hospitals had the highest
levels of standards (95%) and the educational
hospitals had the lowest standards (82.25%)
in this regard.
The Technological Capabilities index
examines hospital capabilities for offering
practical services to ICU patients. In fact, the
work load of a hospital or a ward in that
affects the quality of its medical care and is
the index used to decide whether to increase
that hospital’s resources or not. This work
load can be determined based on the daily
statistics of that hospital or ward. In
comparison with other indices, the
Technological Capabilities index can be
improved more easily by having a more
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detailed plan because making the best use of
available resources has always been easier
than supplying and gathering new resources;
moreover, the hospital authorities have the
full control of what they have and can make
the best use of them. In sum, this index
intends to check whether the ICU
management can make the right use of its
capabilities to offer medical cares after all the
needed resources and equipment have been
supplied to ICUs. The military hospital
observed the standards by 100% while the
network hospitals had the lowest level of
standards
(89.16%)
regarding
the
Technological Capabilities category.
In the case of Installations index, enough
attention has been paid to the needed
equipment in ICU, but the importance of the
medical staff’s ability to use the equipment
has been completely neglected. There have
been times when, due to inadequate
instructions, the staff were observed not to be
able to make the best use of the available
equipment. Despite such neglect in that index
regarding the personnel’s instruction or their
ability to use ICU equipment, the half-private
hospital had the highest levels of standards
(89.5%) and the educational hospitals were
observed to have the lowest levels of
standards (84.37%).
Regarding the standards for the Medical
Equipment index, the medical staff’s ability
to use the equipment has been neglected, too,
and the 33 items present in this category
simply refer to the availability of the
equipment. This section of the checklist can
be regarded as the easiest part of the
evaluation which can gain points for all the
hospitals being evaluated. The half-private
hospitals obtained the highest score (92.82%)
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while the network hospitals obtained the
lowest score (79.09%) in observing the
standards.
In observing medical ethics, ICUs often face
legal and ethical issues especially in the case
of patients in critical conditions with a low
chance of reviving or healing. Observing
patient’s rights, respecting patients and their
families, and following moral codes in
treating patients’ and their families are items
which may cause legal problems for the
hospital and staff. The military and network
hospitals were observed to meet the standards
by 100% while the private hospitals had the
lowest level of standards (90.74%) regarding
ethics in medication.
In the Others section of the checklist, there
has been some attention paid to education and
educational
workshops.
Half-private
hospitals had the highest levels of standards
in that section (85%) and the educational
hospitals had the lowest standards (72.67%).
Baratpour and Sajadi [19], examining the
extent to which standards are observed in
ICUs in the city of Isfahan, found that based
on the evaluation of the physical spaces and
the related items, installations, and the safety
in ICU, Al-Zahra and Kashani hospitals had
the highest levels of standards while Isabn-eMaryam and Markazi hospitals had the
lowest levels of standards. Also, Ahmadi [5]
states that paying attention to issues such as
the color and lighting in the ICU and telemonitoring the patients’ conditions are very
important in improving the medical cares
offered in ICU. Though good steps have been
taken in this regard, one needs to note that
this must be an ongoing process.
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Human
Resources

Educational

Structure

Installation

Technologic
al
Capabilities

Medical
Equipment

Ethics

Other

Table 3. Evaluation Scores of ICU Units According to Standards in Different Hospitals

6288
89/22
892/2

3028
89/87
286/8

8988
73/30
386/6

3030
78/28
302

8208
90/80
088/3

0728
73/80
839/8

2000
98/39
278/7

3020
83/68
308/2

78/72

30/82

28/32

80/90

0/88

27/08

33/03

38/00

Total Score
Percentage
Mean
S.D

8008
88/70
887/0

N.A1
-

068/0
98/07
372/8

030
76/66
360

8080
79/86
020

8800
89/09
800

780
800
800

080
78/83
370

26/06

-

33/97

20/20

3/73

8/08

0

83/83

Total Score
Percentage
Mean
S.D

8689
70/90
709/0

N.A
-

023/0
77/80
366/30

080
90
380

8096
98/22
087

8008
78/63
880/0

820
90/88
268/0

080
88/70
383/0

880/96

-

89/88

38/38

88/88

08/88

88/68

2/02

8806
70/2
702

N.A
-

080
90
380

028
79/0
367/0

8892
99/88
096/0

8682
93/73
738/0

700
97/86
800

090
70
398/0

08/97

-

83/83

28/88

3/83

20/80

8/08

2/02

770
77/0
770
-

N.A
-

370
90
370
-

360
77/22
360
-

600
800
600
-

780
93/09
780
-

800
800
800
-

390
73/70
390
-

Standards Index
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Hospitals

Educational

Network

Private

Half-private

Military

Total Score
Percentage
Mean
S.D

Total Score
Percentage
Mean
S.D
Total Score
Percentage
Mean
S.D

Conclusion
The military, educational, and social security
hospitals ranked first to third respectively in
the evaluation of ICUs. To improve the
quality of the services in these units, the more
successful hospitals need to share their
experience with other hospitals by having
joint conferences and setting visiting tours.
Moreover, educating the personnel and
planning for making the best use of the
available capabilities are other strategies used
to improve the quality of medical cares. The
steps taken by hospitals to improve their
medical services need to be recorded. In fact,
most hospitals that did not receive a high
score in the evaluation had not recorded the
steps they had taken to improve their medical
services in their ICUs. As such, it seems
necessary for hospitals to use the right
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software to record their data and information
in order to improve the quality of the medical
services they can offer.
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