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Editorial
Writing an eye-catching and evocative abstract for a research article: A comprehensive and practical
approach
Mehrdad Jalalian
Editor In-Chief, Electronic Physician Journal, Mashhad, Iran
mehrdad.medic@gmail.com
Abstract: It is an important and difficult job to write an eye catching abstract. A large percentage of the manuscripts
that are submitted to academic journals are rejected because their abstracts are poorly written. This paper provides a
new and step by step approach for writing a good structured abstract.

Bibliographic Information of this article:
[Mehrdad Jalalian. Writing an eye-catching and evocative abstract for a research article: A practical
approach. Electronic Physician, 2012;4(3):520-524. Available at: http://www.ephysician.ir/2012/520-524.pdf ].
(ISSN: 2008-5842). http://www.ephysician.ir
Keywords: Abstract; Scientific writing; Original article
© 2009-2012 Electronic Physician

1. Why is the abstract important?
Writing an abstract properly is one of the most highly-specialized forms of academic writing. The abstract,
which is a very vital part of a journal article, comes first in the article, but it is the last part to be written (1). The
abstract is read more frequently than any other part of the article, and it must cover all the major points of the article
(2). Since prospective readers decide whether or not to read the entire article by reading the abstract (1), the abstract
functions as an advertisement for your work. Unfortunately, many researchers think that writing an abstract is an
easy and trivial task, so they do not expend the time, energy, or effort required to produce a good abstract. As a
result, abstracts frequently are full of errors (Table 1) and do not match the original text of the article (3). After
reading an abstract, the reader should know the following:
 Why the study was conducted.
 What the findings of the study were.
 How the findings can be applied.
The present paper provides a detailed discussion of the features of a good abstract. Some practical
guidelines for writing a very sophisticated abstract are provided. This paper is focused on the elements of structured
abstracts for research articles, because such abstracts are preferred by most journals, and they have been
demonstrated to be of higher quality than alternative approaches (1).
2. A practical approach
A structured abstract for an original research article is an abstract with different, labeled parts to facilitate
the reader’s comprehension. This helps the readers who wish to identify and investigate further only journal articles
that are focused on a specific issue and that are valid from a methodological perspective (3, 4). This method of
organizing an abstract also instructs writers in summarizing the content of their research accurately (Table 2) and
facilitates the peer-review process (4, 5). Writing an effective structured abstract is difficult, but it is not an
impossible task. Such an abstract must be well designed, well organized, and concise (Table 3); however, the format
required for a structured abstract is not the same in all journals. Their lengths and structures vary by discipline and
by the publisher’s requirements. Most journals mention the specific criteria they require for abstracts in the
“Instructions for Authors” section. A widely-accepted format for structured abstracts in a research article includes
the following sections: Introduction, Methods, Results, and Conclusions (3).
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Table 1. Common mistakes in writing an abstract
Using an inappropriate writing style
Addressing irrelevant information that is not mentioned in the original text
Including unnecessary words or phrases
Using the first line of the Introduction as the first sentence of the abstract
Compiling the abstract by selecting some sentences from the main text
Including references in the abstract
Writing long sentences (recommended maximum = 25 words)
Writing incomplete sentences
Using inappropriate tense of verbs (and improper subject-verb agreement)
Using exaggerated, overblown and grandiose words
Using non-required synonyms and repetitive words
Using “Tables” in the abstract
Using “Figures” in the abstract
Using non-essential jargons
Plagiarism
Grammatical mistakes
Mixing “results” and “inferences (Discussion/Conclusion)”

2.1. Writing the Introduction
This section is actually a brief summary of the Introduction of the article. It may consist of three short
sentences, with the first sentence specifically mentioning the core content, the second its context i.e. the background
and the third addressing the objectives of the research.
2.1.1. Writing the first and second sentences
The first sentence should provide the background of the study, address the research focus, and point out the
importance of the problem or the gap in the knowledge (Table 2). Usually, a good background sentence states the
problem that the study addressed, provides the context for the study, and indicates the importance of the study, each
of which provides information that the reader needs to know. Make sure you address the most important aspect of
the research and express the restrictions of previous studies, if possible; but BE CONCISE and encapsulate all of
these components in two short sentences.
2.1.2. Writing the third sentence
Here, you should quickly address the main research question or hypothesis in the form of a research
objective (Table 4). You may present the overall objective of the study or address one specific, key objective. After
you have formulated your research objective, be sure to write it in the appropriate form based on the type of study
(e.g., qualitative vs. quantitative) and the variables that were investigated. In expressing research objectives, it is
essential to use infinitives, i.e., the combination of “to” and a verb, such as “to develop”, “to determine”, and “to
assess” (Table 4).
2.2. Writing Methods
In this section, you should state the methods that were used to answer the research questions. Three to four
sentences should express the research design; the study population; the subject selection process; and the
instruments, measurement tools, and statistical techniques that were used. In other words, you should precisely
summarize the process and the fundamental procedures you used to answer your questions. A practical approach for
writing this section is to begin with an explanation of the study design and its structure (Table 2). After that, you
should discuss the study population, sampling methods, and the setting (e.g., hospital, clinic, university, or
company) and explain the selection procedure (e.g., the selection criteria, the number of subjects selected, and the
demographic characteristics of the subjects). If you are writing about an experimental study, you should explain the
characteristics of any interventions that were necessary. At the end of this part, you should mention the statistical
analyses that were used in the study. It is a prudent practice to mention how was acceptable validity and reliability
ensured.
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Table 2. Questions that should be answered before writing each part of the abstract
Sections
Approach
1st & 2nd Sentences
Introduction
Ask yourself:
(The What & Why) What is the core content of your manuscript/thesis (about WHAT?)
Why were the problem and the results important?
What problems did you aim to solve?
What was the main gap(s) in knowledge that your research was
intended to fill?
3rd Sentence
Ask yourself:
What was the general objective of the study?
(The “What for”)
What was the key, specific objective of the study?
Was there a major hypothesis?
Methods
Ask yourself (The “How”):
What was the study design?
What was the population and who were the subjects of the study?
What were the key variables?
What were the entry criteria that subjects had to meet?
What measurement tool(s) did you use?
What steps did you follow and how?
What kind of statistical analyses did you use?
What steps did you use to ensure acceptable reliability & validity?
Results
Ask yourself (The “So What”):
What were the major results of the research?
Were the results significant? How were they significant?
Did you find any meaningful changes? If so, what were the magnitudes of the effects?
Any consideration of effect size? If so, is it statistical significance or clinical significance?
Conclusions
Ask yourself (The “Then What”) :
What do your findings actually mean?
What are the implications of your findings?
Can the findings be generalized to other situations?
Are the results specific and limited to a particular case or situation?
Did the research findings fill the gap(s) of knowledge identified earlier in the Introduction
section?
How comparable are your findings relative to those of other studies?
Did the results point towards developing a new hypothesis?

Table 3. Main rules for developing a good abstract - a recommended “to-do” list
Follow an appropriate writing style.
Structure and
grammar
Use the appropriate tense for verbs.
Use active voice rather than passive voice whenever possible.
Use complete sentences.
Use correct punctuation and spaces.
Use figures and numbers appropriately.
Use past tense to report “Method” & “Results”
Highlight the main points of the article.
Content
Include all of the notable findings and points of the article.
Create a distinct image of the content of the article.
Reflect the purpose and content of the main text.
Include precise information.
Only report your findings; do not evaluate, review, or comment on them.
Be concise, accurate, and clear.
Never present new information; just summarize the content of the article.
Include key terms.
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2.3. Writing Results
In this section, you must describe you major findings, and you can use a word count that is similar to that
used in the Methods section. You should clearly define the primary outcome of your research and the key
information provided in the article. Confidence intervals, P-values, odds ratios, relative risks, and effect sizes are
among the most common kinds of information that authors usually present in this section. You should resist the
temptation to include peripheral or irrelevant information that is not included in the main text (Table 1).
2.4. Writing Conclusions
In this section, you have the opportunity to inspire your colleagues in one or two great sentences in which
you state your main conclusions and recommendations. Only new, important, and major findings and their
implications should be included; but, be careful to ensure that all of your conclusions are supported fully by the
findings of the research; it is essential that you avoid exaggerating your findings or making rash overgeneralizations
about their significance. PLEASE, don’t flash neon lights that say “I am a beginner” in the Conclusions section by
using grandiose, exaggerated, and overblown descriptions of the importance of your findings! A good approach in
writing the Conclusions section is to outline the key findings (but not directly pasting phrases or sentences from the
“Results”) from the research and present a rational statement about their potential for beneficial applications (Table
2).
Table 4. Examples of some bad sentences and good sentences in an abstract
Bad
Good
Reason?
This paper discusses three issues. This paper discusses X, Y and Z.
Use as few words as possible.
The first issue is X. The second
and thirds issues are Y and Z.
The main hypothesis of this study The purpose of this study was to Write the “hypothesis” in “objective”
was: “There is a positive determine the relationship between form.
relationship between X and Y.”
X and Y.
The purpose of this study was to The purpose of this study was to Use the appropriate verbs to describe
investigate
the
relationship determine the relationship between the objectives of the quantitative and
between X and Y.
X and Y.
qualitative research.
According to Author et al. There is a significant relationship Do not use a reference in the abstract.
(2009), there is a significant between X and Y.
relation between X and Y.
There is an extreme relationship There is a significant relationship Use words that are statistically
between X and Y.
between X and Y.
meaningful, and avoid using words
that have general meanings, such as
extreme, extremely, very, outstanding,
and huge.
There was a huge difference There was a significant difference
1. Use P-values, confidence
between the mean ages of the two between the mean ages of the two
intervals, and Odds ratios
groups.
groups (P < 0.05).
whenever possible.
2. Use statistically-meaningful
words and avoid using words
that have general meanings,
such as extreme, extremely,
very, outstanding, and huge.
It was examined by the study …
The study examined …
Avoid using the passive voice
whenever possible.
I examined …
1. The study examined X, Y, Avoid using the first person whenever
and Z.
possible (Use the alternative form
2. We examined X, Y, and No.1). If you really need to do so then
Z.
using “We” is much better than “I”
3. In the study, X, Y, and Z (the alternative form No.2). Even
were examined.
using the passive voice (the alternative
form No.3) is much better than using
“I”.
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3. Ask the expert
Writing a good succinct abstract is difficult, because your goal is to convey as much content as possible in
the fewest words possible. Therefore, using scientific writing services (6) and asking an expert to review the abstract
(or the entire manuscript) before submission are often good ideas. It is recommended that you add this article to the
reference section of your manuscripts and place the appropriate citation in the text if you use the approach
recommended in this article. For example, you can cite this article using the following sentence at the end of the
Methodology section of your article: “The report of the study was prepared based on the journal format and other
guidelines provided in this reference (Jalalian, 2012)”.
Corresponding Author:
Dr. Mehrdad Jalalian,
Editorial office, Electronic Physician Journal,
Mashhad, Iran
Website (Persian): http://www.DrMehrdad.com
Website (English): http://www.MehrdadJalalian.com
E-mail: mehrdad.medic@gmail.com
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Impact of simulated patients on teaching the Sexually Transmitted Diseases (STDs) to medical student in Iran
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Dear Editor,
Outpatient education is one of the critical problems in educational hospitals in Iran especially on the topic
of Sexually Transmitted Diseases (STDs). In addition, the STDs are among the prevalent diseases that because of
the moral aspects of accessing these patients we have some difficulties in teaching of medical students. Therefore, a
simulated patient has been used for educational studies in recent years. Learners believe that using simulated patient
would improve the learning experience (1); so, this method of education is increasingly used in some educational
clinics (2). Simulated patients are not used in a particular ward, but they can be used in all wards including internal
and surgical wards (3). Education of STD could by this method of education is proved to be useful in other countries
(4). In this study we used the innovative education for medical students on teaching the gonorrhea by using
simulated patients for the first time in Iran. In a seven years study from 2005, 400 students and interns of Rafsanjan
and Qom Medical Universities was assessed by this method. After passing the educational courses on gonorrhea,
they were given a questionnaire which included 15 questions on taking the past history of gonorrheal patients,
dealing with them and their families, examining, treatment and their follow up. In the next step, the students were
asked to take the medical history of the simulated patient. All of the students received the feedback from their
professor about their mistakes on history taking and the way they deal with the stimulated patients. Finally, an
educational visual material was presented to the students. After one month, the questionnaires were administered to
the students again as a re-test. Our pre-test findings showed that 69% of students did not appropriately know how to
take the history of a gonorrheal patient, 75% of them did not know how to cope with gonorrheal patients and their
families, 68% were not familiar with lab tests, and 60% of participants did not know how to treat gonorrhea disease.
The post test figures for the above mentioned statistics were 11%, 8%, 15%, and 21% respectively. It should be
mentioned that all of the students were satisfied with this method of education. It is recommended that this
educational method (especially in gonorrheal diseases) be used in all universities of the country as well as in clinical
practical classes. A more controlled educational experiment can be a good recommendation for future research.
Corresponding Author:
Nazanin Zia Sheikholeslami
Qom University of Medical Sciences, Qom, Iran
Tel: +98.251771351
E-mail: n_sheikholeslam@yahoo.com
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Gradual and Step-wise Halophilization Enables Escherichia coli ATCC 8739 to Adapt to 11% NaCl
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1.

2.

School of Chemical and Life Sciences, Singapore Polytechnic, Singapore
Department of Zoology, The University of Melbourne, Melbourne, Australia
§.
These authors have equal contributions
mauriceling@acm.org

Abstract:
Introduction: Escherichia coli (E. coli) is a non-halophilic microbe and is used to indicate faecal contamination.
Salt (sodium chloride, NaCl) is a common food additive and is used in preservatives to counter microbial growth.
Previous studies had shown that pathogenic E. coli has a higher salt tolerance than non-pathogenic E. coli. The
effect of how E. coli interacts with the salt present in the human diet is under-studied. Thus, it is important to
investigate this relationship.
Methods: In this study, we observed the genetic changes and growth kinetics of E. coli ATCC 8739 under 3% 11% NaCl over 80 passages. Growth kinetics was estimated by generation time, cell density and minimum
inhibitory concentration (MIC) of NaCl.
Results: Our results suggested that E. coli was able to adapt from 1% NaCl to 11% NaCl with an increment of 1%
NaCl per month. Our MIC results suggested that E. coli was able to grow at NaCl concentration of more than 7.5%
based on the Area under Curve (AUC) from 5% at passage 44 (cultured in 5% NaCl) to 13% at passage 72 (cultured
at 7% NaCl).
Conclusion: We conclude that E. coli ATCC 8739 can be adapted to grow in 11% NaCl by incremental adaptation.
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1. Introduction
Escherichia coli is a textbook example of non-halophilic bacteria and is an indicator organism for faecal
contamination of water as E. coli is a more consistent predictor of gastrointestinal illness than other bacterial
indicators in water (1). This corroborates Burton et al. (2) whom suggested that E. coli was a suitable predictor of
Salmonella enterica serovar newport in various freshwater sediments and has been observed to survive as long as or
longer than Salmonella spp.; thus, fulfilling its requirement as an indicator for pathogenic bacteria. In addition, the
survival of E. coli is independent of the amount of organic matter (2). This suggested that E. coli is a suitable
indicator as it can survive in media of different nutritional richness.
Doudoroff (3) demonstrated that the viable count of E. coli previously cultured in ordinary fresh water
media then transferred to saline nutrient solutions remained at a constant up to 7% NaCl concentration. The viable
count dropped progressively with further increase in concentration suggesting that E. coli is non-halophilic and 7%
NaCl is bacteriostatic. It was observed that concentration of yeast autolysate, aeration and physiological conditions
affected E. coli’s overall salt tolerance at high concentration of NaCl (3). The relation of viable count to NaCl
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concentration (3) corroborated the findings of Vaas (4) for Bacillus megatherium where the growth of E. coli in a
saline environment is greatest at the early stationary phase and lowest in the logarithmic phase (3).
Previous studies (5-8) on E. coli’s adaptation and evolution were carried out using antibiotics and drugs.
Recently, a study in which pigs treated with ampicillin, a common antibiotic, demonstrated a significant increase in
the occurrence of ampicillin-resistant E. coli from 6% to more than 90% after a course of 7 days (9) suggesting
incomplete intestinal absorption as the evolutionary pressure for intestinal bacteria such as E. coli towards antibiotic
resistance (10-11). However, common food additive such as salt, which is used to preserve food and inhibit
microorganisms, is less understood in terms of E. coli’s adaptive mechanism although recent studies (12-13) had
suggested that E. coli is able to adapt to food additives over extended culture. This suggests that E. coli may be able
to adapt to higher concentrations of food additives but this has yet to be studied. The adaptation of E. colisalt may
suggest similar resistance to other preservatives and its ability to grow in saline environment may be underestimated.
In addition, number of stress adaptation studies had demonstrated that the growth phases may have an impact on E.
coli adaptation. Nair and Finkel (14) suggested that a non-specific DNA binding protein, dps, may confer multiple
stress tolerance at stationary phase, which concur with Jolivet-Gougeon et al. (15).
We define halophilization as the adaptation of the organism to the inhibitory effects of salt (sodium
chloride; NaCl) by introducing increasing concentrations of salt into the growth environment. The adaptation can
either be gradual which requires more than one genetic or epigenetic change or instantaneous whereby only one
genetic or epigenetic change is required. Increasing salt concentration can cause a variety of stresses (16) such as
osmotic and ionic stress. Organisms that grow in a salty environment experience osmotic stress cause by the influx
of salt (reduced aw) and efflux of water molecule out of the cells. This is important to water monitoring as osmotic
stress is closely related to water activity (aw), defined as the amount of water that is available for growth and
reproduction of an organism (17) and is inversely proportional to the solute concentration at the same temperature.
Pure water has an aw of one.
The growth of E. coli is optimal when it has a higher aw which normally requires an aw of at least 0.98
which corresponds to about 5% NaCl (18) at physiological temperature (19). This corresponds to Presser et al. (20)
which demonstrates the inhibitory effect of combinations of water activity and pH varied with temperature for the
growth of E. coli. E. coli demonstrated prolonged lag phase when exposed to NaCl and decrease in growth rate in
increasing NaCl concentration (21) resulting in the efflux of water (16). However, E. coli 0157:H7 strain had been
shown to be tolerant to low pH and low water activity (22). It has been suggested that E. coli copes with the high
concentration of NaCl by accumulating organic osmolytes (23-24) such as glycine, betaine, glycerol and trehalose. It
has also been suggested that high levels of betaine in E. coli enables adaptation to heat stress (24). Hence, it may be
plausible that salt tolerance may result in increased tolerance to other chemical stresses.
A study (25) comparing the halotolerance of E. coli to a halophilic bacterium, Vibrio spp., using carbonyl
cyanide m-chlorophenylhydrazone (CCCP) and NaCl suggested that the growth-inhibitory effect of CCCP was less
on E. coli compared to Vibrio spp. However, the growth-inhibition of NaCl was more pronounced for E. coli but
stable for Vibrio spp. when concentration of sodium chloride increases. This suggests that the minimum inhibitory
concentration (MIC) of E. coli is lower as compared to Vibrio spp. when grown on NaCl and the resistance of E. coli
was dependent on the medium. Another study (26) demonstrated that E. coli O157:H7were cultured in brain heart
infusion (BHI) experienced more morphological damage and alteration with increasing NaCl concentration
compared to Staphylococcus aureus in 0%, 5% and 10% NaCl. This agrees with Jay (27) suggesting that E. coli
O157:H7 tolerates up to 8% NaCl in culture media and up to 20% for certain strains of S. aureus.
Taken together, these studies (5, 18, 27) suggested that different strains of E. coli have different salt
tolerance with the pathogenic E. coli O157:H7 strain having the highest salt tolerance. However, the reason as to
why pathogenic E. coli are more salt tolerant to its non-pathogenic counterparts is not obvious although it may be
hypothesized that constant low level exposure to chemicals, such as antibiotics and preservatives, during food
preparation and medical treatment may provide a selective pressure towards chemical tolerance.
This study aims to observe gradual adaptation of E. coli ATCC 8739, a fully sequenced strain, cultured in
NaCl supplemented medium up to 8% NaCl over 80 passages. Our results suggest that E. coli adapted to 1%
increase in NaCl every month with a successful adaptation to 11% NaCl.
2. Materials and Methods
2.1. Culturing
The Culture Experiment was carried out with an initial inoculum of 9.7 x 106 E. coli ATCC 8739 cells from
Passage 70 of Lee et al. (13) as the first passage in each of the 4 replicates of 10ml of 1X nutrient broth with a fixed
concentration of NaCl and cultured in tightly-capped 15ml conical tubes. Subculture was performed using 1% of the
previous culture on every odd day except Sunday (3 subculturing per week). NaCl concentration for the passages
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were as follows: Passage 1 to 15 at 3% NaCl, Passage 16 to 31 at 4% NaCl, Passage 32 to 39 at 4.5% NaCl, Passage
40 to 50 at 5% NaCl, Passage 51 to 62 at 6% NaCl, Passage 63 to 74 at 7% NaCl, and Passage 75 to 80 at 8% NaCl.
2.2. Contamination Monitoring
The most likely contaminant is Staphylococcus aureus, a Gram positive, salt tolerant commensal on human
skin. The cultures were monitored routinely for contamination using Gram staining and DNA fingerprinting. The
DNA fingerprinting by PCR/restriction fragment length polymorphism was performed using the procedure in a
previous similar adaptation study (13) where each of the 3 primers (Primer 5, CgCgCTggC; Primer 6, gCTggCggC
and Primer 7, CAggCggCg) were used as both forward and reverse primers. The PCR product was digested with 1
unit of TaqI restriction endonuclease for 16 hours at 65oC before analysis on 2% (w/v) agarose gel with 1X GelRed.
2.3. Data Analysis
The cell density of each passage at the day of subculture and 5 and 7 day post-subculture was estimated
from the OD600 readings using cell size correction suggested by Sezonov et al. (28) that the size of the cells remains
constant up to OD600 0.3, which is equivalent to 5 x 107 cells per millilitre. After OD600 0.3, cells size decreases
and the correlation between the OD600 and the cell density changes is estimated by the following equation: cell
density = 52137400 * ln(OD600 Reading) + 118718650, as described in Lee et al. (13). To estimate generation time,
10 μl of E. coli culture from each replicate (A, B, C, D) was inoculated into 1ml of 1X nutrient broth and OD600
readings taken at intervals of up to 360 minutes was used to analyze the generation time of each sample tubes. This
was conducted at every 3rd passage using the correction (28) before taking the geometric mean from the 3rd hour
post-inoculation.
2.4. Minimum Inhibitory Concentration
1% of E. coli culture from each replicates (A, B, C, D) were inoculated into 1ml of 1X nutrient broth
supplemented with 0% (w/v) NaCl, 1% (w/v) NaCl, 3% (w/v) NaCl, 5% (w/v) NaCl, 7% (w/v) NaCl, 9% (w/v)
NaCl and 11% (w/v) NaCl of different salt concentration. This was incubated for 21-23 hours at 37oC before taking
OD600 readings. The readings were fitted to the following 4 th order equation: OD600 = M4(%NaCl)4 + M3(%NaCl)3
+ M2(%NaCl)2 + M1(%NaCl)1 + M0.
3. Results
3.1. E. coli adapts to 1% increase in NaCl in about one month.
Our results suggest that E. coli were able to grow at 11% NaCl for all four replicates after about passage 64
(Table 1, Figure 1) as there was no measured growth at 11% NaCl before passage 64. The OD600 readings at 11%
NaCl increased consistently after passage 64.

Figure 1. OD600 at 11% NaCl, 21 to 23 hours post-inoculation. This graph illustrates the OD600 reading
in 11% NaCl of the MIC experiment demonstrating an increased OD reading post-passage 60, suggesting that the
cells are able to divide at 11% NaCl
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Table 1. OD600 tabulation for minimum inhibitory concentration estimation. Representative data from each salt
concentration is shown.
Passage
[NaCl]% for Minimum Inhibitory Concentration
([NaCl]% in
Replicate
media)
0%
1%
3%
5%
7%
9%
11%
11 (3%)

30 (4%)

49 (5%)

61 (6%)

72 (7%)

A
B
C
D
A
B
C
D
A
B
C
D
A
B
C
D
A
B
C
D

0.684
0.616
0.637
0.686
0.644
0.678
0.659
0.670
0.705
0.761
0.919
0.726
0.471
0.432
0.54
0.985
0.549
0.804
0.55
0.873

0.672
0.613
0.657
0.719
0.703
0.658
0.627
0.639
0.680
0.720
0.705
0.767
0.515
0.446
0.561
0.569
0.746
0.742
1.013
0.790

0.866
0.863
0.706
0.870
0.793
0.744
0.757
0.784
0.840
0.927
1.354
1.060
0.771
0.732
0.628
0.760
0.610
0.791
0.984
0.689

0.464
0.355
0.376
0.370
0.362
0.381
0.425
0.363
0.696
0.757
0.792
0.582
0.433
0.461
0.444
0.431
0.401
0.501
0.407
0.387

0.118
0.075
0.089
0.090
0.139
0.085
0.005
0.035
0.104
0.123
0.158
0.115
0.049
0.078
0.085
0.124
0.418
0.301
0.309
0.340

0.006
0.006
-0.003
0.008
0.006
0.021
0.010
0.007
0.012
0.030
0.064
0.002
-0.022
-0.018
-0.021
-0.009
0.289
0.288
0.241
0.286

-0.004
-0.001
-0.004
-0.001
0.005
0.002
0.003
-0.001
0.006
-0.003
-0.007
0.023
-0.020
-0.033
-0.016
-0.020
0.259
0.200
0.163
0.230

Figure 2. PCR-RFLP and Gram staining of Passage 72.
(A) Genomic DNA extraction and PCR using Lee et al. (2012) and 16-hour TaqI restriction endonuclease digestion
showed similar profile in all 4 replicates.
(B) Gram staining showed predominately Gram negative cultures. These suggest that the culture were
uncontaminated by Staphylococcus aureus (a common Gram positive salt tolerant bacterium)
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This suggests that E. coli is able to grow at 11% NaCl even though they had been adapted to grow at 7-8%
NaCl from passage 63. In addition, Gram staining and PCR-RFLP at Passage 72 (Figure 2) showed that the cultures
are Gram negative and the PCR-RFLP profiles of all 4 replicates to be similar. This suggested that the cultures had
not been contaminated with S.aureus, which is Gram positive and the most likely contaminant as S. aureus is a salt
tolerant commensal found on human skin. The Area under Curve (AUC) has increased for all four replicates over 80
passages (Figure 3) when NaCl concentration is more than 7.5%. The rate of increase in ascending order is as
follows: Tube A (0.003% per passage), Tube D (0.0049% per passage), Tube C (0.0094% per passage) and Tube B
(0.0144% per passage).
MIC experiments were conducted every two weeks to evaluate the adaptability of E. coli. The 1/2ODMax
is used as a gauge to determine the maximum cell density after 21 to 23 hours post inoculation (Figure 1). The
increase in 1/2ODMax is possibly due to the fast growers proliferating faster than the slower growers. This would
also result in both an increase in 1/2ODMax and AUC.

Area Under the Curve (AUC) whereby NaCl > 7.5%
AUC

0.20
Tube B: [NaCl] = 0.0144
Pas s age - 0.0234

0.16

Tube C: [NaCl] = 0.0094
Pas s age + 0.0012

0.12

Tube D: [NaCl] = 0.0049
Pas s age + 0.0552
0.08
Tube A: [NaCl] = 0.003
Pas s age + 0.034
0.04

0.00
11

18

21

30

35

41

47

49

55

61

67

72

78

Passage

-0.04

Figure 3. Area under the curve whereby the concentration of NaCl is more than 7.5%. Increasing AUC suggest that
the cells are able to grow at higher salt concentrations with increasing passage counts.

3.2. Rapid Increase of E. coli population in 4% NaCl concentration
Our results suggest the number of generations is generally constant from passage 1 – 43, until it
experienced a rise in number of generation from passage 16 – 21. From passage 43 onwards, the number of
generations is more inconsistent compared to earlier passages (Figure 4). The coefficient of variations increased
from P1 – P15 (3% NaCl) to P16 – P31 (4%NaCl). It decreased in P32 – P39 (4.5%) before increasing again in P40
– P50 (5% NaCl). From P51 onwards, it starts to decrease when NaCl reaches 6% and above (Figure 4).
Our results showed a visible spike in the number of generations can be seen over passage 19 which is at 4%
NaCl (Figure 4). The large spike indicates that there is a rapid increase in the number of generations which could be
the fast growers of E. coli that adapt well to the 4% NaCl and leading to proliferation. This supports the weeding
point as observed in the mean DI values and Coefficients of Variation (CV). The differences in spike for the samples
(ranging from 7.6 in Tube A and 12.1 in Tube B) might be a random variation in the samples. Nevertheless, the
increase in number of generations was observed in all 4 samples. The adaptability of the E. coli to the NaCl can be
known and predicted by looking at the CV. A decrease in CV would indicate a more stable growth of E. coli.
3.3. Generation Time Increases as Salt Concentration Increases
All four replicates have shown an increasing rate of generation time (Figure 5). The rate of increase in
ascending order is as follows: Tube C (0.427 minutes per passage), Tube A (0.6777 minutes per passage), Tube B
(0.7578 minutes per passage) and Tube D (1.1781 minutes per passage). The average number of generations
between each passage was 6.93, with a standard deviation of 0.66 generations. The average OD600 readings at Day
5 and 7 were 0.467 (with a standard deviation of 0.096) and 0.482 (with a standard deviation of 0.140) respectively.
Two factor analysis of variance (ANOVA) on the generation time of different concentration of NaCl (treatment) and
tube (A, B, C & D) demonstrated that only treatment is significant (F = 3.176, p-value = 0.01) and there is no
interaction between the treatments and replicates (F = 0.936, p-value = 0.539).
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Figure 4. Coefficient of variation and 2-day generations for all four tubes over 80 passages. Coefficient of variation
(CV) is calculated based on the density of cells at day 2 of culture. CV is defined as quotient of standard deviation
and mean. Low CV suggests low variation of the cell density at day 2 of culture.

Figure 5. Generation time of four tubes: Tube A, Tube B, Tube C and Tube D across 80 passages. OD600 readings
were taken from 2 hours post-inoculation to reduce the impact of varying length of lag phase across different
passages and the generation time for each passage is calculated as the geometric mean of the estimated generation
time between intervals of OD600 readings from 2 to 5 hours post-inoculation.
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4. Discussions
A study by Adam et al. (29) had demonstrated that the increase in resistance can be improved by repetitive
exposures to increasing concentration of antibiotics. Similarly, our MIC result showing that the 1/2ODMax had
increased in 3 of the 4 replicates suggesting that repetitive exposures to increasing concentration of NaCl could
result in increased NaCl tolerance. Perron et al. (30) demonstrated that the speed of adaptation of E. coli to various
antibiotics varies according to rate of selection where the evolving population was dependent on the rate of change
of antibiotic concentration, and changed over time. Our AUC results suggest that the cells’ proportion which is able
to grow at more than 7.5% NaCl as the number of passages increase. 7.5% NaCl is used as a benchmark for testing
the adaptability of E. coli as there is no significant growth of E. coli at 7% NaCl (18). Cells that are able to adapt to
the 7.5% NaCl have the highest adaptability within the whole population in which they will continue to proliferate
resulting in the increase of AUC. Since there is an increment of about 1% NaCl every month during the course of 80
passages, these cells are able to handle the additional stress caused by the higher NaCl concentration. This suggests
that the cultures diverge differently from their initial low salt environment and the range of NaCl concentrations at
which E. coli adapts had shifted.
For Tube C, the 1/2ODMax varies inversely with its AUC. A reason could be that E. coli in Tube C are
able to grow in a wider range of NaCl concentrations. For Tubes A, B and D, the 1/2ODMax varies directly with the
AUC which suggests that the cells in Tubes A, B and D adapts at a higher salt concentration as compared to cells in
Tube C. This suggests that Tube A, B and D had their salt tolerance shifted to adapt to a higher salt concentration
whereas Tube C had its salt tolerance expanded in which it can grow at a wider range of salt concentration. This
suggests that Tubes A, B and D had lost the low salt phenotype and unlikely to be able to grow as well in low salt
environment compared with the original E. coli ATCC 8739 but Tube C seems to had acquired both high and low
salt phenotypes. Our results suggest that a portion of cells (Tube C) are able to adapt to high salt diet but seems to
retain preference to a low salt diet compared to others (Tubes A, B and D) which seems to adapt to a high salt
phenotype. A recent study (31) had demonstrated that constant culture of E. coli in cellobiose resulted in higher
efficiency in cellobiose use. As the MIC was carried out on entire populations, it may be plausible that the
population in Tube C had evolved for both high and low salt preferences while the other populations (Tubes A, B
and D) might have a larger population of high salt phenotype. However, the isolation of evolved cells with different
salt tolerance and preference will require further study.
In Fantin et al. (32), the speed of commensal E. coli adapting to nalidixic acid, ciprofloxacin and
levofloxacin was found to be 7 days. Oral ciprofloxacin of varying concentration was administered over 14 days on
healthy individuals. This study suggests that the speed of adaptation of E. coli may be similar in adapting to NaCl.
However, by considering factors such as the difference in microbicidal effects of NaCl and antibiotics along with the
conditions of the experiment, the actual speed of E. coli adapting to NaCl could be different.
Our results suggest that the rate of 1% NaCl concentration increment per month from the previous
concentration does not exhibit a bacteriostatic effect as the culture remains sustainable; thus, within the growth/nogrowth boundary (20). This suggests that the rate of 1% increment of NaCl concentration per month is within the
tolerability of E. coli ATCC 8739 and capable of adapting to this rate of salt concentration increment. However, our
results do not suggest that 1% increment per month as the maximum as this will require further study to determine
the increment at each salt concentration which demonstrates bacteriostatic effect.
Our results suggest that the CV at 4% is the highest which indicates that the growth of E. coli is the most
unstable during 4% NaCl (0.83% to 2.55%). This could be that ‘weeding’ of the slow replicators of E. coli is
occurring during 4% NaCl. However, this weeding range is not observed at above 5% NaCl as E. coli in nutrient
broth is able to reproduce actively up to 5% with no significant growth at 7% NaCl (18). This suggests that weeding
is likely to span between 4% and 5% NaCl. In Hrenovic and Ivankovic (18), E. coli exhibits an absence of bacterial
die-off at 3.5% salt concentration. This is primarily attributed to the enriched nutrients available in the media which
seemed to be osmotolerant to E. coli. This suggests that 1X nutrient broth media used is able to delay bacterial dieoff and for the halophilization of E. coli.
An increase in generation time demonstrated that the treatment affects E. coli ability to adapt and divide.
This is supported by Carlucci and Pramer (21) showing that bacteria that are exposed to NaCl typically exhibit a
prolonged lag phase and decreasing growth rate in increasing NaCl concentration. Although Liu et al. (33)
demonstrated that bacterial cells need time to adapt to the change in environmental conditions, this is not observed
in our results as the salt concentration is increased over time. However, our results suggest that the E. coli cells are
able to grow at every passage despite the increase in salt concentration. This further suggests that the cells can adapt
to the rate of 1% NaCl concentration increment per month.

533

Electronic physician, 2012;4(3)

http://www.ephysician.ir

5. Conclusion
In summary, our findings showed that E. coli is able to adapt to high salt concentrations in a relatively short
amount of time. The most important practical implication of our findings is the likelihood of adaptation to medical
therapies, such as antibiotics treatment, within human intestines, as well as food preservation techniques.
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Abstract:
Introduction: Nowadays, the important role of stem cells in treatment of many diseases such as stoke is well
known. Stem cells derived from either bone marrow or cord bloods are good sources for tissues replacement after
post embryonic injuries.
Methods: Fourteen-day-old Wistar rats were used in this study. Rats were subjected to internal carotid artery
occlusion for 30 minutes. Then, animals were received intravenously 2×105 Bromo Deoxy Uridine (BRDU)
labeled- cord blood stem cells (CBSCs). Rats with hypoxic conditions that were not received any injection were
assumed as a sham group. Intact animals who did not receive any injection or surgeries were used as a control
group.
Results: Our results were evaluated according to behavioral tests and immunohistochemistry of the brain especially
frontal cortex of the control, sham and experimental groups. Behavioral recovery was observed in the experimental
group compared to the either the sham or the control group. In addition, histological studies demonstrated a
reduction in ischemic cells in the experimental group compared to the sham group.
Conclusion: Intravenous transplantation can be a future line in treatment of infants with hypoxic who are exposed to
irreversible damages.
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1. Introduction
At this time, stroke is one of the most important causes of sensory-motor disability that can be due to
occlusion of a capillary or ischemia. Hence, brain damaged cells cause irrecoverable complications. Although the
administration of anti-thrombolytic drugs as well as complementary therapy such as rehabilitation and physiotherapy
may improve signs after stroke, however there is not a definitive therapy for these neurological damages (1). Several
studies were focused on the stem cell therapy for improvement tissue damages especially in the nervous system.
Stem cell therapy had great potential to be considered as a treatment for stroke via transplantation therapy. Stem
cells are undifferentiated cells that are capable becoming either their precursor cells or another cell type. Recently,
stem cell research is rapidly increasing for therapeutic effects in brain disorders such as ischemic stroke, Parkinson
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(2, 3, and 4), Huntington's, amyotrophic sclerosis, Alzheimer and multiple sclerosis (4, 5). It is hope that using stem
cell will replace the damaged cells with new proliferated cells. Types of stem cells are isolated from different tissue
sources that may be useful in treatment of brain ischemia. These cells include embryonic stem cells (6), adipose
tissue, neural stem cells (7), stem cells derived from bone marrow and cord blood (8). Umbilical cord blood contains
a population of stem cells that have the potential to differentiate into the neurons. Besides, these cells are less
immunologic compared to the bone marrow-derived mesenchymal cells. So, the aim of this study was investigation
effects of transplantation of cord blood-derived stem cells on motor recovery in the experimental models of ischemic
stroke using behavioral test and immunohistochemistry.
2. Materials and Methods
2.1. The isolation of mononuclear cells and labeled them with Bromo Deoxy Uridine (BRDU)
After approval study by the Ethical Committee of Mashhad University of Medical Sciences, umbilical cord
blood of mothers with range of 20- 40 years were collected in special bags containing dextrose adenine citrate
phosphate. Women who had no history of smoking, alcohol or especial disease were selected from the Obstetrics
and Gynecology Department of Ghaem Hospital, Mashhad, Iran. Blood samples were rapidly diluted 1:1 in
phosphate buffer saline (PBS) and diluted again to a ratio of 8:3 in 15 ml centrifuge tubes with Ficoll-Paque
centrifugation at 800 g for 20 min at room temperature. After that the upper phase was transferred into new tubes.
After washing twice with PBS, samples were centrifuged at 800 g for 10 to 20 minutes. Collected cells were
suspended at the bottom of the tube with 1 ml of serum. Then, the mononuclear cells were transferred into the
culture flasks containing RPMI medium enriched with 10% bovine serum and antibiotics. Cells were labeled with 3
μg/ml BRDU and incubated at 37 °C for 24 hours. The viability rates of isolated mononuclear cells were assessed
using a Neubaur haemocytometer and trypan blue dye.
2.2. Making an animal model of stroke or brain ischemia
Twenty male Wistar rats (2 weeks old) were carried out in this study. Rats were anesthetized intraperitoneally using 30 mg/kg ketamine and 4 mg/kg xylosine. Hypoxic ischemic model was created based on
Hidetoshi's method. Briefly, after a midline cervical incision, right carotid artery was occluded using a string suture
6-0 for 30 minutes (10). Then, the skin incision was sutured and animals were kept under sterile conditions until
recovery. Ten neonates were received intravenously 2×105 stem cells at day 7 after the hypoxia - ischemia injury.
Ten neonates with hypoxic conditions did not receive any stem cells and were considered as a sham group. Ten
healthy pups without hypoxia were considered as a control group.
2.3. Investigation motor, behavioral changes
Two behavioral tests were performed to evaluate motor disorders, motor coordination and somato-sensory
defects in the rats. Behavioral tests were performed three times on days 1, 7 and 14 after stem cell injection as
follows:
 According to De Ryck and coworker's method, function of each front and hind limbs on each side of the body
was evaluated in 6 tests separately (11). For each test a score of zero (no response to movement of a limb), 1
(motor incomplete or delayed more than 2 seconds on a limb) and 2 (a fast moving and full body) was
considered that sum of scores was 16 for a healthy animal.
 Based on Hua and coworkers (12), rats were abandoned in a corner and then count back from the left and right
on 10 separate occasions and values were presented as a percent. Mouse back from both sides equally was
normal and mouse want to turn to one side had a unilateral brain damage.
2.4. Investigation of histological changes
All rats were anesthetized at day 14 after the last behavioral test and perfused with 100 ml cold saline
followed by 100 ml Paraformaldehyde 4% in buffer. Then, their brains fixed in Paraformaldehyde fixative for 24
hours. The paraffin blocks were prepared from each brain and then were sectioned with six-micron thickness from
blocks. Each 40th section of the histological series was stained with hematoxylin & eosin. Percent of the ischemic
lesion in each section was calculated using image analysis system (Data Translation, Marlboro, MA). For tracing
transplanted stem cell in the stratum, the damaged brain tissue was labeled with BRDU. The sections were reacted
with anti-BrdU primary antibody and then were incubated with peroxidase-labeled secondary antibody. The sections
were stained with DAB solution and evaluated using a light microscope.
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2.5. Statistical analysis
Data were analyzed using SPSS software and Duncan multiple range test. P values less than 0.05 were
considered significant.
3. Results
3.1. Improvement of the motor-behavior
The results of limb placing test showed that scores in the experimental group did not differ significantly
compared to the sham animals on the first day after cell transplantation (9.2 ± 0.25 vs. 9.2± 0.2, respectively).

Figure1. The effect of the injected stem cells derived from cord blood on Limb Placing Test score of ischemic
stroke in rats. Animals in the experimental group were improved mobility in the limbs of the front and hind
compared with the sham group on 14 days after injection (P<0.05).
***P<0.001 vs control; +++P<0.001 vs Sham

Figure 2. The effect of injected stem cells derived from the umbilical cord blood of rotation to the right on the
Corner Turn Test in rats with ischemic stroke. Percent of turning to the right of the experimental group compared to
the sham animals on 14 days after injection that shows a decreased level (P<0.05)
***P<0.001 vs control; +++P<0.001 vs sham
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The scores were then increased on the day 7 after injection in both groups. This increase was significantly
higher in the experimental group than that of the sham group (12.7 ±0.26 vs. 10± 0.47, respectively). These scores
once more increased on the day 14 after cell injection (15. 3±0.31 vs. 11.9±0.53 for the experimental and sham
groups, respectively).The control group's scores were 16 points in each three sessions. By considering the scores of
the experimental and sham group, the control group had significant difference in the first and seventh days after
injection. Although the difference with the sham group was continued until day 14 but no this difference was not
significant (Figure1).

Figure 3. Percent of brain damaged tissue in comparison with healthy hemisphere in the experimental and sham
groups at level less than 0.05

Figure 4. Coronal section of frontal cortex (fc) of 21-day rat brain hemisphere in the control group with low
magnification (hematoxylin &eosine staining, scale bar 40 μ)
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In Corner Turn Test, status of parity motor in hypoxic-ischemia rats were examined by the record of the
numbers turns to the right and the values were presented as percent. Hence, this test was performed in the first,
seven and 14 days after cell transplantation for all groups. There was no significant difference between scores of the
experimental group (3 ±% 97) compared to the sham group (1.3 ±% 98) on day 1 after cell injection. The scores in
the experimental group (3.7 ±% 75) were significantly higher than that in the sham group (2.13 ±% 97) on day 7
after injection and continued to be significant on day 14 after cells injection (3.14±0.59 vs. 2.21±0.96, respectively).
Scores of the control group were 4.52 ±% 54 and 4.82 ±% 51, respectively that were difference compared to the
experimental group on 1 and 7 day after injection. The scores in the control group (4.53 ±% 53) were significantly
different compared to the experimental group on day 14 after injection (Figure 2).
3.2. Investigation the percent of the damaged brain tissue
The histological studies demonstrated that percentage of the brain damaged tissue in the experimental
group (21.4±3.2) was significantly reduced compared to the sham group (42.2± 5.73) (Figure 3, 4).
3.3. The replacement of the labeled stem cells in the damaged area
The presence of injected stem cells into the experimental group was confirmed using
immunohistochemistry for each group. The migration of labeled BRDU-stem cells were found in the light brown
(Figure 5, 6). The damaged area of the brain is separable from purple color of the background. In the cortex of
untreated hypoxic group observed both the choromatolysis phenomenon and cell death.

Figure 5. Section of frontal cortex of 21-days-old rat in the experimental group that arrows shows the labeled stem
cells around capillary (CA) with brown color (scale bar=200 μ)

Figure 6. Section of the frontal cortex of 21-days-old rat in the sham group and arrows shows numbers of picnotic
and dead cells.
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4. Discussions
Nowadays, many studies have focused on the therapeutic potential of the embryonic or adult stem cells in
the repair of neurological damages. Using stem cells in the experimental models have been caused remarkable
improvement in neurological disease (13). Stem cells that have investigated in these studies include: neural stem
cells cultured from embryonic tissue, Neural stem/progenitor cells (NPCs) (15, 14), immortalization of neural cell
lines (17, 16), endothelial and hematopoietic precursor cells isolated from bone marrow (19, 18), cord blood (21, 20)
adipose tissue-derived stromal cells and peripheral blood (22, 23). Many studies have reported the benefit effects of
intravenous transplantation of blood cord-derived stem cells into the brain. With regard to the therapeutic potential
of the cord blood- derived stem cells, Chen and colleagues were investigated survive, differentiation and
improvement of motor-neurotic activity in the hypoxic-ischemic rat models. Rats were received intravenously
3×105 stem cells derived from human umbilical cord blood on 1 and 7 days after the surgery. Behavioral tests
(Modified Neurological Severity Score and Rotard) as well as Immunohistochemistry staining was done for all
groups. The results of the behavioral tests showed that injected cells can lead to increasing scores of experimental
group at 24 hours after injury. The injected cell on 7 days caused significant changes only in points of Modified
Neurological Severity Score test. Besides, Immunohistochemistry results showed the replacement destroyed cells
with stem cells in the brain (24). Similarly, Willing & Partners in 2003 were created a laboratory model of ischemic
stroke. Animals were injected cord blood- derived stem cells in both intravenous and direct delivery routes at 24
hours after injury. The results of motor-behavior tests of animals showed that both types of cell transplantation were
effective in the improvement of the animal's spontaneous activity, but mobility recovery was observed only in the
animals that were injected intravenously. Hence, they concluded that administration the cells via route acts better
than direct injection into the damaged tissue (25). Injection different doses of the stem cells demonstrated that the
motor-behavior recovery was dependent on the number of injected cells into the hypoxic models (26).
In our study was investigated the effects of intravenous transplantation of the stem cells derived from
umbilical cord blood into laboratory models of hypoxia – ischemic. Our results demonstrated that intravenous
injection of blood cord-derived stem cells causes improvement of motor-behavior in the treated groups compared to
the untreated ones. Besides, histological studies confirmed that the labeled cells were present at the site of the
damage. Behavioral improvements were evaluated using two behavioral tests. For the Modified limb placing test,
the control animal's points was 16 while the scores of both the experimental and sham groups were significantly
difference compared to the control group in the first and seventh days after the cell injection. However, there was no
difference in the treated animals compared to the untreated ones on 14 day after injection. For second test, the
rotation of the control normal animals to the right and left was 50% on 1 day after injection, while the experimental
and sham groups tend to turn to the right near 100% on day 1 after injection. There was significant difference in the
experimental and sham groups compared to the control group. There was no difference between the experimental
and control groups on 14 days after injection and the percents of the rotation in the experimental animals was almost
50%.
5. Conclusion
Our findings indicated that intravenous injection of the blood cord- derived stem cells led to behavioral
improvement in the laboratory models. Besides, both a loss of damaged tissue in the hemisphere of the experimental
group as well as replacement of the labeled cells in the damaged area confirmed that cord blood stem cells can be
benefit for treatment of the hypoxia-ischemic stroke. However, this should be considered that a hypoxic- ischemia
lesion may get involved other parts of the brain like motor cortex as well as the frontal cortex. Cells changes of the
brain especially in the frontal cortex were evaluated in our study. So, lack of behavioral improvement may be
relevant to other parts of the brain. Stem cells injected intravenously are benefit for treatment of stroke. We hope
that intravenous transplantation be a treatment for infants with hypoxic who are exposed to irreversible damages.
However, more studies are required for determination of the dose of injected cells and evaluation of effects in long
period.

541

Electronic physician, 2012;4(3)

http://www.ephysician.ir

Acknowledgements:
This study was supported by the Research Councils of Zabol and Mashhad Universities of Medical
Sciences. The authors thank Mrs. Motejadded for her excellent technical assistance.
Corresponding Author:
Dr. Mohammad Reza Nikravesh
Department of Anatomy, Mashhad University of Medical Sciences,
Mashhad, Iran
Tel: +98.9153114419
Fax: +985118002484
E-mail: doctornikravesh@yahoo.com
References
7. Donnan GA, Fisher M, Macleod M, Davis SM(2008) . "Stroke". Lancet, 371 (9624): 1612–23.
8. Bliss T, Guzman R, Daadi M, Steinberg GK (2007). "Cell transplantation therapy for stroke". Stroke , 38
(2):817–826.
9. Schouten JW, Fulp CT, Royo NC, Saatman KE, Watson DJ, Snyder EY(2004). "A review and rationale
for the use of cellular transplantation as a therapeutic strategy for traumatic brain injury". J Neurotrauma,
21:1501–1538.
10. Harris DT (2008). "Cord blood stem cells: A review of potential neurological applications". Stem Cell
Rev, 4:269-274.
11. Ormerod BK, Palmer TD, Caldwell MA (2008). "Neurodegeneration and cell replacement".Philos Trans R
Soc Lond B Biol Sci , 363:153–170.
12. Broderick JP, Brott T, Tomsick T, Huster G, Miller R(1992). "The risk of subarachnoid and intracerebral
hemorrhages in blacks as compared with whites". N Engl J Med , 326:733–736.
13. Kornblum HI(2007). "Introduction to neural stem cells". Stroke , 38 (2 Suppl):810–816.
14. Karahuseyinoglu S, Cinar O, Kilic E, Kara F, Akay GG, Demiralp DO (2007). Biology of stem cells in
human umbilical cord stroma: in situ and in vitro surveys. Stem Cells. ,25(2):319-31.
15. Sanberg PR, Willing AE, Garbuzova-Davis S, Saporta S, Liu G, Sanberg CD(2005). "Umbilical cord
blood-derived stem cells and brain repair". Ann N Y Acad Sci , 1049:67– 83.
16. Hidetoshi T, Ikuko M, Hitomi OA, Kosuke A, Kazuko W(2007). Prostaglandin D2 Protects Neonatal
Mouse Brain from Hypoxic Ischemic Injury. The Journal of Neuroscience,27(16):4303– 4312.
17. De Ryck M, Van Reempts J, Borgers M, Wauquier A and Janssen PA (1989). Photochemical stroke model:
flunarizine prevents sensorimotor deficits after neocortical infarcts in rats. Stroke , 20; 1383-1390.
18. Hua Y, Schallert T, Keep R F, Wu J, Hoff J T and Xi G (2002). Behavioral tests after intracerebral
hemorrhage in the rat. Stroke , 33: 2478-2484.
19. Bliss T, Guzman R, Daadi M, Steinberg GK (2007). Cell transplantation therapy for stroke. Stroke , 38(2
Suppl):817-26.
20. Ishibashi S, Sakaguchi M, Kuroiwa T, Yamasaki M, Kanemura Y, Shizuko I, Shimazaki T, Onodera M,
Okano H, Mizusawa H(2004). Human neural stem/progenitor cells, expanded in long-term neurosphere
culture, promote functional recovery after focal ischemia in mongolian gerbils. J Neurosci Res, 78:215–
223.
21. Kelly S, Bliss TM, Shah AK, Sun GH, Ma M, Foo WC, Masel J, Yenari MA, Weissman IL, Uchida N,
Palmer T, Steinberg GK (2004). Transplanted human fetal neural stem cells survive, migrate, and
differentiate in ischemic rat cerebral cortex. Proc Natl Acad Sci U S A , 101:11839–11844.
22. Saporta S, Borlongan CV, Sanberg PR (1999). Neural transplantation of human neuroteratocarcinoma
(hNT) neurons into ischemic rats: a quantitative dose-response analysis of cell survival and behavioral
recovery. Neuroscience, 91:519 –525.
23. Bliss TM, Kelly S, Shah AK, Foo WC, Kohli P, Stokes C, Sun GH, Ma M, Masel J, Kleppner SR, Schallert
T, Palmer T, Steinberg GK (2006). Transplantation of hNT neurons into the ischemic cortex: cell survival
and effect on sensorimotor behavior. J Neurosci Res, 83:1004 –1014.
24. Chen J, Zhang ZG, Li Y, Wang L, Xu YX, Gautam SC, Lu M, Zhu Z, Chopp M (2003). Intravenous
administration of human bone marrow stromal cells induces angiogenesis in the ischemic boundary zone
after stroke in rats. Circ Res, 92:692– 699.

542

Electronic physician, 2012;4(3)

http://www.ephysician.ir

25. Zhao LR, Duan WM, Reyes M, Keene CD, Verfaillie CM, Low WC(2002). Human bone marrow stem
cells exhibit neural phenotypes and ameliorate neurological deficits after grafting into the ischemic brain of
rats. Exp Neurol, 174:11–20.
26. Borlongan CV, Hadman M, Sanberg CD, Sanberg PR (2004). Central nervous system entry of peripherally
injected umbilical cord blood cells is not required for neuroprotection in stroke. Stroke, 35:2385–2389.
27. Xiao J, Nan Z, Motooka Y, Low WC (2005). Transplantation of a novel cell line population of umbilical
cord blood stem cells ameliorates neurological deficits associated with ischemic brain injury. Stem Cells
Dev, 14: 722–733.
28. Shyu WC, Lin SZ, Chiang MF, Su CY, Li H(2006). Intracerebral peripheral blood stem cell (CD34+)
implantation induces neuroplasticity by enhancing beta1 integrin-mediated angiogenesis in chronic stroke
rats. J Neurosci, 26:3444–3453.
29. Kang SK, Lee DH, Bae YC, Kim HK, Baik SY, Jung JS (2003). Improvement of neurological deficits by
intracerebral transplantation of human adipose tissue-derived stromal cells after cerebral ischemia in rats.
Exp Neurol, 183:355–366.
30. Chen J, Sanberg PR, Li Y, Wang L, Lu M, Willing AE, Sanchez-Ramos J, Chopp M (2001). Intravenous
administration of human umbilical cord blood reduces behavioral deficits after stroke in rats. Stroke,
32(11):2682-8.
31. Willing AE, Lixian J, Milliken M, Poulos S, Zigova T, Song S, Hart C, Sanchez-Ramos J, Sanberg PR
(2003). Intravenous versus intrastriatal cord blood administration in a rodent model of stroke. J Neurosci
Res, 73(3):296-30.
32. Vendrame M, Cassady J, Newcomb J, Butler T, Pennypacker KR, Zigova T, Sanberg CD, Sanberg PR,
Willing AE (2004). Infusion of human umbilical cord blood cells in a rat model of stroke dose-dependently
rescues behavioral deficits and reduces infarct volume. Stroke, 35(10):2390-5.

543

Electronic physician, 2012;4(3)

http://www.ephysician.ir

Original Article
Does safety climate make sense in hospitals of a developing country?
Mahmood Nekoei-Moghadam 1, Mohammadreza Amiresmaili 2
1.

Associate professor, Research center for health services management, Kerman University of Medical Sciences,
Kerman, Iran
2.
Assistant professor, Research center for health services management, Kerman University of Medical Sciences
amiresmaili@kmu.ac.ir

Abstract:
Introduction: Healthcare as a high hazard industry, should work to enhance their patient safety. To achieve this
objective, they first have to identify their existing safety climate status.
Methods: This study was conducted in summer of 2010. We assessed safety climate Using Hospital Survey On
Patient Safety Culture (HSOPSC). 385 employees of three teaching hospitals affiliated with Kerman University of
Medical Sciences participated in the study. The results were expressed as percentage of positive answers toward
patient safety.
Results: Patient safety culture scores were low to average in all dimensions. Supervisor expectations and actions
promoting patient safety and teamwork within units received the highest scores in all three hospitals, while non
punitive response to error attained the least score in studied hospitals.
Conclusion: The studied hospitals, relying on their strengths concerning patient’s safety climate and trying to
resolve their weaknesses, would be able to create a safe and suitable environment which supports patient safety.
Establishing a system for reporting errors, encouraging staff to report events and applying non- punitive response to
prevent the errors are suggested.
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1. Introduction
Since the dawn of civilization, people were aware that they could inadvertently commit errors or mistakes.
With modern industrialization, conscious attempts were made to reduce worker error or fault (1). Two policy
documents have particularly determined attitudes to this issue: To Err is Human published by the Institute of
Medicine in the United States and - An organization With a Memory – a policy document published by the UK
Department of Health. Both of these reports describe how organizational culture can influence the attitudes and
behavior of individual employees and highlight the importance of a system based approach to facilitate the
development of an organizational culture that promotes safe practice in health organizations (2). Organizational
culture’ can be thought of as the shared beliefs, norms and values of the people that work in an organization (3).
Culture creates a sense of identity and establishes a vital link between an organization’s members and its mission,
and is considered the strongest determinant of the success or failure of an organization (4, 5).
Safety culture as one of subdivisions of organizational culture was mentioned for the first time in
Chernobyl report in 1986 (6). Following this report, high hazard industries such as aviation and nuclear set up began
to define and to measure safety culture as a method to decrease event occurrence probability (7). Historically their
safety measures have been based on retrospective data of employee fatalities and injuries. Recently driven by the
awareness that organizational, managerial and human factors rather than simply technical failures are prime causes
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of accidents, high hazardous industries have focused on predictive measures of safety (8). Because the healthcare
industry involves high risk for morbidity and mortality, Institute of Medicine recommended healthcare organizations
should work to enhance their patient safety culture (9). Safety culture is a product of values, attitudes, perceptions,
competencies and individual and group behavior patterns which determines the degree of commitment and safety
management style of an organization (10). A "safety" culture is one that integrates the Hippocratic maxim of "first
do no harm" into the very fiber of its identity, infuses it into the norms and operations of an entire organization, and
elevates it to the level of a top priority mission (5).
Patient safety is an important factor in healthcare quality, with increasing effort of healthcare organizations
in continuous quality improvement, the importance of creating safety culture has been increasingly acknowledged
(11) and there is currently a major drive to improve patient safety culture in many countries (12). This requires
understanding values, ideas and norms about important factors of an organization and also attitudes and behaviors
which are important regarding patient safety culture (13). An organization with positive safety culture is
characterized with trustful communications, joint perception about the importance of safety and a firm belief on the
efficiency of predictive means 11. Having such a culture is identified as a key element in improving safety (14).
Other dominant characteristics of organization with positive safety culture are their perception of safety importance
and their commitment to safety as an important organizational priority (13, 15, and 16). An organization that
successfully develops a safety culture can expect to realize immediate and tangible results in reducing workplace
accidents and their associated costs, including decreased productivity, employee morale, and increased hiring and
training costs (17). Creating such a culture in a professional context is an important challenge for hospital managers.
It necessitates a clear view of aspects that need improvement and a great commitment at the top levels of the
organization (18).
Although the debate over the definition of safety culture has not reached unanimous agreement, a similar
term “safety climate” has been used frequently in the literature and has added to confusion (19). From the time the
term was first highlighted by Zohar in 1980, the literature has not presented a generally accepted definition of safety
climate either (20). In fact, some definitions of safety climate are most identical to definitions of safety culture.
However, based on some definitions safety climate differ from safety culture:
 Safety climate is a psychological phenomenon which is usually defined as the perception of the state of safety at
a particular time.
 Safety climate is closely concerned with intangible issues such as situational and environmental factors.
 Safety climate is a temporal phenomenon, a snap shot of safety culture, relatively unstable and subject to
change on the other hand safety culture is an enduring characteristic of an organization that is reflected in its
consistent way of dealing with critical safety issues (19).
Hospital survey on patient safety culture (HSOPSC) has been considered as a safety climate survey (8, 21)
because self- report surveys allow for measuring an organization safety climate, while, safety culture can be
accessed through other means such as interviews or observations (22). The first safety climate development stage is
to define the organizations existing safety climate, in fact the real work of improving health care services delivery
and measuring the effect on patient safety, begins after communicating survey results to staff and managers (2).
Furthermore, many experts agree that any safety focused initiatives should be preceded by culture change in order to
be successful (1, 11). Consequently, this study reports the result of a patient safety culture measurement in three
Iranian teaching hospitals affiliated with kerman university of medical sciences as a first step toward improving
patient safety.
2. Materials and Methods
2.1. Study setting and design
The present descriptive study was carried out in Shahid Bahonar, Afzalipoor and Shafa Hospitals using a
cross sectional method in the summer of 2010. All of these three hospitals are affiliated with Kerman University of
Medical sciences. Research population in the study was consisted of all employees working in teaching hospitals of
Kerman University of Medical Science.
2.2. Methods
400 employees were selected using stratified and simple random sampling. Several tools have been
developed for measuring patient’s safety culture/climate in health care organizations (23-28). For the aim of this
study we applied HSOPSC which was developed on behalf of the Agency for health care Research and Quality (29)
because its Persian version validity was confirmed in previous study (30). This instrument consists of 9 parts. In the
first part, patient's safety in respondent's workplace was studied; in the second part, manager's and supervisor's
expectations and actions regarding safety culture were studied; third part was about communications; in the fourth
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part, level of event report was studied; fifth part was about patient's safety score; sixth part was about the status of
patient's safety in hospital; in the seventh part, number of reported events was studied; part eight background
information was considered; and the ninth part examined, employees comments in relation to patient's safety
through an open ended question. Anonymous questionnaires ensured the confidentiality.
The same exclusion criteria used in the original questionnaire were applied. Incomplete surveys were
removed prior to analysis. Each dimension included three or four items with an answer scale from 1 to 5. The
exclusion criteria were: (no entire section completed; fewer than half the items answered; and all items answered the
same) Percentages were calculated on the number of respondents for the specific question or dimension. Answers 1
and 2 were considered negative towards patient safety, 3 was considered neutral and answer 4 and 5 were considered
positive towards patient safety. A number of questions were negatively worded to avoid response set. These answers
were reversed prior to recoding into positive, neutral or negative. The dimensional scores were expressed as the
percentage of positive answers towards patient safety within each dimension. Dimensions acquired at least 75%
positive scores considered as strength, those between 50-75 percent considered neutral and dimension with less than
50% positive scores labeled as weakness. The study was approved by ethical committee of Kerman University of
medical sciences (K/87/139).
2.3. Limitations of HSOPSC
• One of the main limitations of HSOPSC is its inability to explore the relationship between safety climate scores
and patient outcomes. This was the case for the present study too, although we did not intend to explore such
relationship.
• Although the authors of the HSOPSC claimed the questionnaire to be suitable for all employees either in direct
or indirect contact with patients, but this has been questioned in other studies 31 Therefore, we measured safety
culture by only asking the staff who were at direct contact with patients to fill in the questionnaires and
excluding other staff, we might have gained different results if we would have included all staff in the study.
3. Results
390 completed questionnaires were returned (response rate = 97.5%) of them 5 were set aside according to
exclusion criteria and 385 were included in the final analysis. Of them, 119 (16 male) were from Shahid Bahonar
Hospital; 131 (21 male) from Shafa Hospital; and 135 (31 male) from AfzaliPoor Hospital. At the time of survey
184 employees (47.8%)had been working in the hospital less than 10 years , 139 participants (36.1%) between 11-20
years and 62 (16.1) were working more than 21 years. Regarding Primary work area/ unit 101 (26.3%) of the studied
employees were working in medical units while only 7 individuals (1.8%) were from rehabilitation department.
Nurses were the dominant job category with 210 participants in the study followed by nurse assistants and radiology
technicians with 58 and 30 participants accordingly. Near 80 percent of the participants were working in the hospital
20-59 hours per week (Table 1). The dimensional positive culture scores in studied hospitals are illustrated and
compared with AHRQ benchmark in table 2. The hospitals received low to average scores in all dimensions and no
positive dimension regarding patient safety culture was achieved in studied hospitals. Lowest percent of positive
safety climate scores were found on these dimensions:
• Non–punitive response to error (21.5-26.3 %).
• Staffing (36.8-40.2 %)
• Safety score (31-42.8 %)
• Hospital management support (38.5-45 %)
• The dimension “teamwork within hospital units” received the highest positive score (62.4-70.2 %) (Table 2).
4. Discussions
We did not find any strength (Positive safety culture percentage above 75%) regarding patient safety in the
studied hospitals; in Shahid Bahonar and Shafa Hospitals, team work and supervisor/manager expectations and
actions promoting patients safety achieved the highest positive score while patient’s safety score and non-punitive
response to errors were considered as the main Weaknesses of these hospitals. At Afzalipoor Hospital, however, the
highest positive score was related to teamwork within units, continuous improvement, feedback and
communications about errors and supervisor/manager expectations and actions promoting patient safety; on the
other hand, non-punitive response to errors and patient’s safety score received the least positive score and were
considered the weak points of this hospital. Moreover, no guideline was present in these hospitals for reporting the
errors and events (Table1). These findings are same and consistent with Tupper (32), Amiresmaili et al. (30), and
also Helling’s findings (18). In Hellinges study, team work within the units received the highest percent of positive

546

Electronic physician, 2012;4(3)

http://www.ephysician.ir

safety culture. High level of this aspect in these hospitals shows that there is an appropriate environment in each unit
of the hospitals which plays an important role in improving patient’s safety.

Table 1. Population Characteristics
Frequency
Primary work area/ unit
Medical units
101
Surgical units
58
Operating theatre
22
Obstetrics
18
Pediatrics
10
Intensive care units ( ICU,CCU,NICU,PICU)
56
Emergency department
47
Rehabilitation
7
Diagnosis ( Laboratory, Radiology, CT Scan)
53
Outpatient department
13
Professional Experience
Less than one year
6
1-5 years
94
6-10 years
84
11-15 years
69
16-20 years
70
21 years or more
62
Working time in hospital
Less than 20 hours per week
11
20-39 hours per week
133
40-59 hours per week
172
60 hours or more per week
69
Staff position
Nurse
210
Nurse assistant
58
Radiology technician
30
Laboratory technician
23
Physiotherapist
7
Midwife
10
Housekeeping worker
27
Head nurse
20

Percent
26.3
15.0
5.7
4.7
2.6
14.5
12.2
1.8
13.8
3.4
1.6
24.4
21.8
17.9
18.2
16.1
2.9
34.5
44.7
17.9
54.5
15.1
7.8
6.0
1.8
2.6
7.0
5.2

Event reporting is critical for identifying patient safety issues and represents a core prerequisite of effective
clinical risk management (31). Effective events reporting requires an atmosphere in which employees can, with no
fear of punishment, report the actual or potential errors and mistakes which is the main property of a non-punitive
safety culture 2, the present study showed that this aspect of safety culture had the lowest score in all of these
hospitals. Similar findings have been observed in previous studies (31, 33) Amiresmaili et al. (30) found that
punitive response to error to be the most significant weakness of patient safety culture in their study, this finding
reinforce the necessity of developing a non-punitive climate in Iranian hospitals, in addition, Jeongeun et al.
concluded that most of nurses in Korean hospitals do not feel free to express their concern on patient safety issues,
and the fact that event reporting and safety culture did not caught attentions sufficiently(33) It is apparent that when
there is fear in the hospital, staff will do everything possible to hide errors and filter data (34) because they believe
that mistakes they make are kept in their personal file and if this kind of perception is institutionalized across the
hospital, no learning based on previous mistakes will be achieved and this seriously threaten patient safety.
Senior management in each plays an important role in improving safety culture in every organization (35) and in this
case, every organization can plan and guide its actions more efficiently in the field of improving safety culture. Sine
believes that main determinants of safety culture such as management support and communications influence other
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dimensions of safety culture (36). However, findings concerning management support in the field of patient's safety
revealed that none of the mentioned hospitals had a good performance in this respect and thus this aspect of safety
culture had been regarded as a negative point in these three hospitals. Researchers of safety culture are aware of this
problem and believe that only a few senior managers in hospitals have devoted enough time and resources for
patient's safety (37).
What was very considerable in this research was that in all of these three hospitals, no official mechanism was
present for reporting probable errors and events. However, some of the respondents announced that they reported
some problems related to patient's safety using non-official channels such as workarounds or friendly meetings.

Table 2: Positive culture percents at studied hospitals compared with AHRQ Benchmark*

Dimension

AHRQ
Benchmark

Shahid
Bahonar

Status

Shafa

Status

Afzali
Poor

Status

Supervisor/manager
expectations & actions
promoting patient safety
Organizational learning –
continuous improvement
Teamwork within units
Communication
openness
Feedback &
communications about
error
Non punitive response to
error

71

68.3

Neutral

65.9

Neutral

54.2

Neutral

71

58

Neutral

59.8

Neutral

54.6

Neutral

74
61

70.2
48.2

Neutral

62.4
49.3

Neutral
Weakness

66.1
43

Neutral

Weakness

52

58.8

Neutral

61.8

Neutral

54.5

Neutral

43

26.3

Weakness

24.7

Weakness

21.5

Weakness

Weakness

Weakness 40.2
Weakness 38.5
Weakness
Staffing
50
36.8
Weakness
Weakness
Weakness
Hospital management
60
45.6
41.4
38.5
support
Weakness 37.8
Weakness
Teamwork across
53
50.4
Neutral
37.2
hospital units
Weakness 37.8
Weakness
Hospital handoffs &
48
51.5
Neutral
44.8
transitions
Neutral
Weakness
Overall perceptions of
56
54.2
Neutral
62.3
43.1
safety
Weakness 42
Weakness 35.3
Weakness
Frequency of events
52
41.5
reported
Weakness 42.8
Weakness 34
Weakness
Patient's safety score
71
31
Reported events
In the studied hospitals, no system was observed for reporting accidents and events
* Source: AHRQ Benchmark, Sorra JS, Nieva VF. Hospital Survey on Patient Safety Culture. (Prepared by Westat,
under Contract No. 290-96-0004). AHRQ Publication No. 04-0041. Rockville, MD: Agency for Healthcare
Research and Quality. September 2004

5. Conclusion
In summary, our study permitted identification of hospitals patient safety climate dimensions. In particular,
it allowed us to have a clear understanding of different dimensions of the current climate. Our data demonstrated the
urgent need of hospitals for formulating safety-oriented strategies and acquiring senior management support for
safety actions in order to strengthen positive culture across hospitals. A culture of safety, in which everyone accepts
responsibility for patient safety is necessary before other patient safety practices are introduced, otherwise
individuals expected to implement the safety initiatives are unable to effectively communicate or work together.
Lack of an established mechanism to report the event inhibits the hospitals from reviewing events systematically;
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this finding highlights the importance of developing a reporting system as a priority for these hospitals. This study
highlighted the importance of cultural change prior to any safety initiative.
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Abstract:
Background: India is harbouring the largest number of diabetic patients in the world. Poor knowledge and practices
are some of the important factors influencing the development and progression of diabetes and its complications,
which are easily preventable. Though self care constitutes 95% of diabetes management it is not given due
emphasis. This study was undertaken to assess the knowledge and self-care practices in type 2 diabetes mellitus.
Methods: A cross sectional, hospital based descriptive study was conducted in HIMS Medical college hospital,
Hassan. Two hundred type 2 diabetes patients aged ≥ 40 years were interviewed over a period of 2 months from
Feb-March 2011. A pre designed and pre tested interview questionnaire was used.
Results: Mean age of diabetic patients was 54.15±10.05 years and mean duration of disease was 6.63±5.54 years.
Of the respondents 88% had average to good knowledge regarding self care. Knowledge of ‘self care in type 2
diabetes’ was significantly higher (p< 0.001) in respondents having diabetes for longer duration. Among the
respondents, 24% had practice of regular eye check up, 23% took precautions while travelling and 48% practiced
foot care.
Conclusion: Even though knowledge regarding self care in diabetics is high, the same is not practiced.
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1. Introduction
Diabetes is a complex disease characterised by a state of chronic hyperglycaemia requiring the adoption of
numerous skills and behaviour changes in order for the disease to be managed successfully. Prevalence of type 2
diabetes is increasing globally (1). India leads the world with the largest number of diabetic subjects and is termed
as diabetes capital of the world (2). Diabetes affects 10-16% of urban population and this is projected to double by
2030 (3). There is an increasing amount of evidence that the patient education is the most effective way to lessen the
complications of diabetes and aid its management (4). Diabetic education helps to equip patients with self care
knowledge and if integrated into the diabetic care in the primary care settings, results in improved disease
knowledge and self care behaviour (5). Unfortunately there is still inadequate awareness about existing interventions
for prevention and control of diabetes and its complications.
Self care is a critical element of diabetes management. ‘Self care’ are the activities which are undertaken by
the individual itself in order to promote, maintain or restore health. Though self care constitutes 95% of diabetes
management it is not given due emphasis (6). The objective of this study is to assess the knowledge and self care
practices in type 2 diabetes mellitus patients.
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2. Materials and Methods
This study is a cross-sectional, hospital based, descriptive study conducted in Hassan Institute of Medical
Sciences, Medical College Hospital, Hassan. Type 2 diabetes mellitus patients aged ≥ 40 years who attended outpatient department (OPD) of the hospital from Feb-March 2011 were included in the study. Two hundred patients,
after getting their written informed consent were given pre-designed and pre-tested questionnaire. The ‘structured
patient profile form’ included parameters like age, gender, education, body mass index (BMI) and responses to
knowledge and practices regarding self care in type 2 diabetes mellitus. The questionnaire had eight questions for
knowledge and nineteen questions for practices regarding self care in type 2 diabetes mellitus. Each correct answer
was given a score one and each wrong answer a score of zero. The maximum possible score for knowledge and
practices was eight and nineteen respectively. The data was analyzed using SPSS Ver 11.0. Chi-square test was
applied to test for association.
3. Results
Among the 200 study subjects 134 (67%) were males, 140 (70%) were literate and 106 (53%) were obese
(Table 1).
Table 1. Distribution of respondents according to sex, education and BMI*
Details
Number (N=200)
Sex
Male
134 (67)
Female
66 (33)
Education
Illiterate
60 (30)
Literate
140 (70)
BMI
Under weight (< 18.5)
6 (3)
Normal (18.5 – 24.9)
66 (33)
Over weight (25 – 24.9)
22 (11)
Obese (> 30)
106 (53)
*Note: Figures in parenthesis indicate percentage

Table 2: Distribution of respondents according to knowledge regarding self care in type 2 diabetes mellitus*
Knowledge
Number
Poor (< 2)
24 (12)
Average (2 -6 )
144 (72)
Good (> 6)
32 (16)
*Figures in parenthesis indicate percentage

Table 3: Distribution of respondents according to duration of diabetes and knowledge regarding self care in
type 2 diabetes mellitus*
Duration
Knowledge
Total
Poor
Average
Good
< 5 years
6 (6.5)
76 (82.6)
10 (10.9)
92
5 – 10 years
14 (22.6)
36 (58)
12 (19.4)
62
>10 years
4 (8.7)
32 (69.6)
10 (21.7)
46
24 (12)
144 (72)
32 (16)
200
* Figures in parenthesis indicate percentage; χ2 = 14.56, degree of freedom = 4, p < 0.001

Mean age of subjects was 54.15±10.05 years and mean duration of diabetes was 6.63±5.54 years. Out of
200 respondents 24 (12%) had poor knowledge, 144 (72%) had average knowledge and 32 (16%) had good
knowledge regarding self care in type 2 diabetes mellitus (Table 2). Knowledge of self care in type 2 diabetes
mellitus increased with increasing duration of diabetes (Table 3). Chi-square test showed a significant association
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(p< 0.001) between duration of diabetes and level of knowledge regarding self care in type 2 diabetes mellitus. Of
the respondents, 118 (59%) had irregular Random Blood Sugar (RBS) check up and 152 (76%) were not getting
regular eye check up. However 150 (75%) of the respondents were strict about their diet and were consuming
sugarless beverages. Regular physical exercise was practiced by 114 (57%). Only 46 (23%) were taking precautions
while travelling and 48 (24%) practiced foot care (Table 4). Mean knowledge and practice score regarding self care
in type 2 diabetes mellitus of the respondents according to their body mass index (BMI) were evaluated and the
details are mentioned in Table 5.
Table 4. Distribution of respondents according to self care practices*
Details
Number
Regularity in RBS Check-up
Regular
82 (41)
Irregular
118 (59)
Regularity in Eye Check-up
Yes
48 (24)
No
152 (76)
Regularity in Exercise
Yes
50 (25)
No
150 (75)
Precaution while travel
Yes
46 (23)
No
154 (77)
Foot care practices
Yes
48 (24)
No
152 (76)
Consume sugar less beverages
Yes
150 (75)
No
50 (25)
*Figures in parenthesis indicate percentage

Table 5. Distribution of respondents according to their BMI and mean knowledge and practice score
BMI
Number
Knowledge
Practice
Under weight (< 18.5)
6
5.01
5.5
Normal (18.5 – 24.9)
66
5.31
8.5
Over weight (25 – 24.9)
22
5.19
6.2
Obese (> 30)
106
5.52
5.0
4. Discussions
The mean age of the respondents was comparable with mean age in similar studies (6, 7). It was
encouraging to note that majority of the respondents in our study had average to good knowledge regarding self care
in type 2 diabetes mellitus and findings are comparable to other studies. With increasing duration of diabetes there
was stepwise and statistically significant increase in knowledge about self care. This could be due to increased
informative interaction with health care providers (8). It is well understood that diabetes management requires
patient involvement for better complication prevention (9, 10). Even though 88% of the respondents had average to
good knowledge regarding self care, the same was not practiced. With regard to practice it was unfortunate to note
that majority of respondents were not getting their regular eyes checkup. It was also noted that majority of the
respondents were not involved in any regular physical activity or exercise as noted by Badruddin et al and
Priyankraj et al (11). Majority of the respondents were not taking any precaution while travelling and same was
observed with the foot care practices. Notably, majority of the respondents were consuming sugarless beverages. It
may be due to their perception that avoiding sugar beverages alone can prevent the complications. Although mean
knowledge of respondents was similar, corresponding BMI and practices were not observed, as knowledge was not
put into practice and BMI levels corresponded to practice levels but not to knowledge levels (Table-5).
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5. Conclusion
Knowledge regarding self care practices in type 2 diabetes mellitus is high but it is not put into practice.
Since there is a gap between knowledge and practices among diabetics regarding self care, it is important to
formulate strategies that convert knowledge into beneficial practices. This suggests the need for awareness
programme for the patients to improve their self care practices. Limitation of the study was that it was conducted
only among the outpatients and hence may not be generalizable to the overall diabetic population.
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Abstract: Thyroid carcinoma is a rare condition comprising 1% of all malignancies. Thyroid malignancies
presenting with dyspnea and milliary metastasis are also rare. To manage and confirm lung metastasis in such cases
beside evaluation of tuberculosis and other infections, considering iodine avidity and thyroglubolin levels are
critical. In this situation, pulmonary fibrosis may be a severe side-effect and the indication for repeated courses of
radioiodine therapy has to be decided thoroughly. Hyroglobulin level and the size of pulmonary nodules could be
helpful for differentiating active lung metastasis from fibrosis. Here we report an Eighty years old man suffering
from Papillary Thyroid Cancer with Follicular Variant and milliary lung metastasis at presentation.
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1. Introduction
Papillary thyroid carcinoma (PTC) is the most frequent type of thyroid cancer. Recent studies showed that
the incidence of PTC is growing ( between 2.7 to 7.7 per 100,000) (1, 2) .Some factors may be responsible for the
increased incidence of this tumor. The first is detection of small early lesions by ultrasonography and fine-needle
aspiration (FNA). The second is the better recognition of the follicular variant of papillary carcinoma (FVPTC).
Other factors include more common exposure to the ionizing radiation and a more iodine rich diet. Of the several
histological variants of papillary carcinoma the follicular variant is to be probably most common (accounting for
about 10 percent of all PTCs) (3). The overall prognosis for papillary thyroid carcinomas is very good with a 10year survival rate of 93% (4). Distant metastases which need higher activities of radioiodine are less frequent with
10-20%. Ten percent of patients have metastases beyond the neck at the time of diagnosis. Between such patients 25
percent have skeletal metastases, and 75 percent have pulmonary metastases, but milliary pattern of lung metastasis
is very rare in PTC. A specific finding in children is disseminated, milliary lung metastases with intense radioiodine
uptake. The 10-year survival rate is 30 to 50 percent. Still higher survival rates have been noted in patients whose
pulmonary metastases could be detected by radioiodine imaging (5). Even in advanced cases of childhood thyroid
cancer, long-lasting remissions can be achieved. Follicular-variant papillary cancers (FVPTC) are likely to be
smaller than common-type papillary cancers, and the risk of regional lymph node metastases may be uncommon (6,
7). One of the differential diagnoses of milliary nodules in lungs is thyroid carcinoma in which, increasing
thyroglobulin (Tg) levels and positive radioactive iodine uptake are diagnostic (8). Since the 1940s Radioiodine
(131-I) therapy has been used for patients with papillary or follicular thyroid cancer (9). Radioiodine has both
scanning and treatment aspects. Patients were treated with 131-I have a five-year survival rate of 60 percent,
compared with 30 percent in those whose tumors do not concentrate 131-I (10). Here we report a patient suffering
from Papillary Thyroid Cancer with Follicular Variant and milliary lung metastasis at presentation who was treated
with radio iodine and discuss the challenging management of such cases.
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2. Case Presentation
An 18 year old man presented initially with weight loss (10kg) in two month and a 3 month history of a
mass on the right side of his neck, which had recently increased in size. The patient had no past history of neck
radiation or a family history of thyroid cancer. The lymph nodes of the lateral compartment of neck were
significantly enlarged. Physical examination revealed a palpable firm, fixed mass measuring 3.5×2.5 ×2cm in right
lobe. The margins were irregular. The left lobe and the isthmus were soft without any abnormality and two lymph
nodes measuring 0.5×0.5 were palpable bilaterally. Chest examination revealed diffuse
crackle. Physical
examination of other organs was unremarkable. Ultrasonography of thyroid was compatible with an irregular mass
in right lobe of thyroid and multiple enlargements of cervical lymph nodes bilaterally.

Figure1. Chest X Ray showed diffuse nodular opacities in both lung fields (snow storm view)

Fine Needle Aspiration Cytology (FNAC) of right thyroid nodule revealed papillary thyroid carcinoma
with follicular variant. Hematologic data including Complete Blood Count (CBC), electrolytes, Blood Urea
Nitrogen (BUN), creatinine, Erytrocyte Sedemination Rate (ESR), Fasting Blood Sugar (FBS) were within normal
limits. Thyroid function tests revealed the following values: Triiodothyronine (T3): 80µg/dl, Thyroxine (T4):
4.4µg/dl, Thyroid stimulating hormone (TSH): 6.4MIU/L, and Thyroglobulin (Tg) :1090 ng/ml. Total
thyroidectomy with central node dissection was conducted and then the patient was treated with 150 mic
Radioactive Iodine-131. Levothyroxine sodium (150 microgram daily) was prescribed. Ultrasonography in this
stage reported that thyroid tissue and cervical lymph nodes were not seen. After 1 month, he presented to clinic with
Tonic-clonic seizure and urine incontinency and laboratory data reported the serum calcium level at 5mg/l.
Brain CT scan for rule out of metastasis was done and reported normal; so according to history of neck
dissection and biochemical tests, secondary hypoparathyroidism due to thyroidectomy was diagnosed. Patient
underwent treatment whit pearl Rocatrol (6/daily) and Calcium Carbonate (3000 mg/daily). He was discharged with
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normal serum calcium concentration. After two months, productive cough, dyspnea, orthopnea, and paroxysmal
nocturnal dyspnea gradually added to first manifestations and then progressive cyanosis of the lips and fingers was
appeared. Chest x ray showed infiltrated nodular snow storm viewed (figure 1). In HRCT scan with contrast there
was innumerable small parenchymal nodular lesions (Figure 2). However, considering diffuse milliary pattern at
both lungs witch mostly suggested milliary tuberculosis; broncoscopy with alveolar lavage was done that was
negative for tuberculosis and also no fungal or other micro-organisms were detected.

Figure 2. Spiral HRCT with contrast: innumerable small parenchymal nodular

Echocardiography was unremarkable but mild pericardial effusion was detected and pulmonary artery
pressure (PAP) was 20mmHg. In this regard, pulmonary function tests (PFT) was done that reported: FEU: 41%,
FEV1/FVC: 83%. Pulmonary embolus was ruled out by pulmonary ventilation/perfusion scan. Retrospectively post
radio iodine ablation scan revealed, increasing uptake in both lungs and confirmed iodine avid thyroid tumor
metastasis.
Based on consultation with respiratory service radioiodine (I-131) therapy with dosimetry was
recommended for him. According to the documentation provided Respiratory distress in the field of Pulmonary
metastasis was enhanced against other differential diagnosis such as (pulmonary fibrosis), in this regard radioiodine
(I-131) therapy with 170 mic was done. After 3 days increasing uptake in lungs was reported in post ablation scan.
On the other hand Tg level was more than 1000ng/ml. The patient was treated with Levothroxine sodium (1/5 daily)
and after six months, respiratory symptoms declined and the patient was ready to receive the next dose of
radioiodine therapy.
3. Discussions
According to latest edition of American Thyroid Association (ATA), PTC has 15 variants. The follicular
variant of papillary carcinoma (FVPTC) is the most frequent type of PTC witch firstly described by Hazard and
Crile in 1953 who named this lesion alveolar variant of PTC (11). From time to time, patients present with
metastasis in a neck lymph node or with hoarseness of voice caused by involvement of the recurrent laryngeal nerve.
Infrequently, FVPTC gives rise to lung metastases in the nonexistence of lymph node involvement (12). Conversely,
follicular thyroid cancer showed more distant metastases than papillary thyroid cancer (13, 14).
Follicular carcinoma and follicular adenoma are main differential diagnoses of this tumor. FVPTC may
show partially or completely encapsulated (15, 16) in relation to pure papillary thyroid carcinoma, difficulties in preoperative diagnosis and high ratios of first clinical presentation with distant metastases were the main problems to be
conquer (17).
In same case report that Owned to a 10 year-old-boy with pulmonary metastases under taken
thyriodectomy and has received two doses of ablative therapy and improved. Thyroglobin levels and his general

557

Electronic physician, 2012;4(3)

http://www.ephysician.ir

condition were good after ablative therapy (18). There are case reports of this entity in literature presenting as lung
metastasis.
According to American Thyroid Association Guidelines these macronodular pulmonary metastases may be
treated with RAI if demonstrated to be iodine avid (19). Complete remission is not common and survival remains
poor. To manage and confirm lung metastasis in such cases beside evaluation of tuberculosis and other infections,
considering iodine avidity and thyroglubolin levels are critical. In this situation, pulmonary fibrosis may be a severe
side-effect and the indication for repeated courses of radioiodine therapy has to be decided thoroughly (20). In
follow up thyroglobulin level and the size of pulmonary nodules could be helpful for differentiating active lung
metastasis from fibrosis to decide for repeated Radi iodine ablation.
Acknowledgements:
The authors thank the Endocrionology & Metabolism research Institute of Tehran University of Medical
Sciences, for their support and contribution to this study.
Corresponding Author:
Dr. Shirin Hasani Ranjbar
Endocrinology and Metabolism Research Center
Shariati Hospital, Tehran, Iran
Tel: +98.2188220037
Fax: +98.2188220052
E-mail: Sh_hasani@sina.tums.ac.ir and shirinhasanir@yahoo.com
References
1. Davies L, Welch HG. Increasing incidence of thyroid cancer in the United States, 1973-2002. JAMA
2006; 295:2164.
2. Enewold L, Zhu K, Ron E, Marrogi AJ, Stojadinovic A, Peoples GE, Devesa SS. Rising thyroid cancer
incidence in the United States by demographic and tumor characteristics, 1980-2005. Cancer Epidemiol
Biomarkers Prev. 2009;18(3):784
3. Tielens ET,Sherman SI,HRUBAN rh,Ladenson PW.Follicular variant of papillary thyroid
carcinoma.Aclinicopathologic study .A clinicopathology study .Cancer 1994;73:424.
4. Mazzaferri EL, Kloos RT. Current approaches to primary therapyfor papillary and follicular thyroid cancer.
J Clin Endocrinol Metab 1953;138:33-8.
5. Casara D, Rubello D, Saladini G, et al. Different features of pulmonary metastases in differentiated thyroid
cancer: natural history and multivariate statistical analysis of prognostic variables. J Nucl Med 1993;
34:1626.
6. Tielens ET, Sherman SI, Hruban RH, Ladenson PW. Follicular variant of papillary thyroid carcinoma. A
clinicopathologic study. Cancer 1994; 73:424.
7. Zidan J, Karen D, Stein M, et al. Pure versus follicular variant of papillary thyroid carcinoma: clinical
features, prognostic factors, treatment, and survival. Cancer 2003; 97:1181.
8. Seyfettin Ilgan1, A. Ozgur Karacalioglu1, Yuksel Pabuscu2, G. Kaan Atac2, Nuri Arslan1, Emel
Ozturk1,Bengul Gunalp1, M. Ali Ozguven. Iodine-131 treatment and high-resolution CT: results in patients
with lung metastases from differentiated thyroid carcinoma .Springer2004; 31 : 825-830
9. Spitzweg C, Harrington KJ, Pinke LA, et al. Clinical review 132: The sodium iodide symporter and its
potential role in cancer therapy. J Clin Endocrinol Metab 2001; 86:3327.
10. Maxon, HR, Smith, HS. Radioiodine-131 in the diagnosis and treatment of metastatic well-differentiated
thyroid cancer. Endocrinol Metab Clin North Am 1990; 19:685
11. Crile G, Hazard JB. Relationship of the age of the patient to the natural history andprognosis of carcinoma
of the thyroid. Ann Surg 1953;138:33–8.
12. Baloch ZW, LiVolsi VA. Follicular-patterned lesions of the thyroid: the bane of thepathologist. Am J Clin
Pathol 2002;117:143–50.
13. Simpson WJ, Panzarella T, Carruthers JS, et al.Multivariate analysis of survival in differentiated thyroid
cancer: the prognostic significance of the age factor. Eur J Cancer Clin Oncol 1988;24:331–7
14. Samaan NA, Schultz PN, Hickey RC, Goepfert H, Haynie TP, Johnston DA, et al.The results of various
modalities of treatment of well differentiated thyroid carcinoma: a retrospective review of 1599 patients. J
Clin Endocrinol Metab 1992;75:714-20.

558

Electronic physician, 2012;4(3)

http://www.ephysician.ir

15. Castro P, Fonseca E, Magalha˜es J, et al. Follicular, papillary, and hybrid carcinomasof the thyroid. Endocr
Pathol 2002;13:313–20.
16. Rosai J, Zampi G, Carcangiu ML. Papillary carcinoma of the thyroid: a discussion ofits several
morphologic expressions, with particular emphasis on the follicular variant.Am J Surg Pathol 1983;7:809–
17.
17. Goodell WM, Saboorian MH, Ashfaq R.Fine-needle aspiration diagnosis of the follicular variant of
papillary carcinoma. Cancer 1998;84:349-54.
18. Josephina C.J. Vermeer-Mens, Natascha N.T. Goemaere,Vibeke Kuenen-Boumeester, Sabine M.P.F. de
Muinck Keizer-Schrama, Christian M. Zwaan, Annick S. Devos, and Ronald R. de Krijger 2006
19. Cooper CS,Doherty GM.HaugenBR,KLoosRT,LeeSL,Mandel SJ.Mazzaferri EL, MclverB,Pacini
F.Schlumberger M,Sherman SI,Steward DL,Tuttle RM.Revised American Thyroid Association
management guidelines for patients with thyroid nodule and differentiated thyroid
canser.Thyroid,2009;19(11)1167-214
20. Reiners C, Demidchik YE, Drozd VM, Biko J. Thyroid cancer in infants and adolescents after Chernobyl.
Minerva Endocrinol. 2008 Dec;33(4):381-95.

559

Electronic physician, 2012;4(3)

http://www.ephysician.ir

Original Article
Evidence Based Education System (EBES): Our Achievements and way forward
Suresh Kumar Rathi 1, Sandip Shah 2
1.

Department of Community Medicine, SBKS Medical Institute and Research Centre, Sumandeep Vidyapeeth,
Vadodara, India
2.
Director Research, Sumandeep Vidyapeeth, Vadodara, India
rathisj@yahoo.com

Abstract:
Introduction: Till date Medical Educators used to teach as they have been taught. In India; even today a large
number of the doctors working as faculty in Medical Colleges are not really trained to teach. Hence, introducing
educators to the Evidence Based Education System (EBES) and implementation of EBES curriculum is need of the
hour. EBES is the integration of professional wisdom with the best available empirical evidence in making decisions
about how to deliver instructions. Therefore, the purpose of study is to develop and implement EBES Curriculum.
Methods: There are various ways to deliver instructions including Evidence Based Medicine (EBM). EBM is the
process of systematically reviewing, appraising and using clinical research findings to aid the delivery of optimum
clinical care to patients. Here, in Sumandeep Vidyapeeth (SV), we introduced EBM on January 23, 2007 but decided
to implement it in phase manner (Phase –I, II, and III). Year wise curriculum for EBM and assessment techniques
(Assignments and Annual Examination) was developed. Library resources were enhanced to enable best searches of
current literature. We have also sensitized the educators through inhouse, national and international workshops and
also through an International Conference.
Results: Batch of first year MBBS for the year 2010-11 gone through the EBM examination and cleared it.
Currently, EBM course is being implemented for 2nd year MBBS batch. Faculty feedback for EBM workshop is as
follows: Overall rating by the participants for teaching EBM session by the resource persons was 85% from very
good to excellent. Rating for searching evidence session was 56% from very good to excellent. However, rating for
critical appraisal of the article session was only 44% from very good to excellent.
Conclusion: Based on our findings we conclude that this system is highly effective for delivering teaching
instructions and if we will be able to implement for all four years of MBBS then we will very soon achieve the
target of not only health for all but also Millennium Development Goals for our area.
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1. Introduction
Nintheenth century was the century of Prevention and Public Health (Water and sanitation and hygiene),
20th century was of Antibiotics /chemotherapy /drug development (early diagnosis and prompt treatment) and 21 st
century is of innovation, knowledge and knowledge translation into practice through sufficient evidences. Over the
past few years there has been a paradigm shift in the way education system has evolved in many affluent countries
(1, 2). There has been a shift in terms of both teaching system and curriculum (3). Till date Medical Educators used
to teach as they have been taught (4). No formal training programs for educators existed. The teaching crisis we face
today is the direct result of the divorce between theory and practice. As Singh et al highlighted the role of Medical
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Education Unit (MEU) in faculty development4 and also in India every medical college is supposed to have Medical
Education Unit, the ground realty is that it is non-functioning in most of the medical colleges. Hence by default it is
assumed that doctors are good teachers and time and experience can augment teaching skills and methodologies
further (5). However, in fast moving era, the entire system has changed in many parts of the world (6). In India; even
today a large number of the doctors working as faculty in medical colleges are not really trained to teach. This is
exactly where the Evidence Based Education System (EBES) comes to help medical educators and also it is the need
of hour. EBES is the integration of professional wisdom with the best available empirical evidence in making
decisions about how to deliver instructions. To put it into a simpler way; teachers opting for methods of teaching
that consistently proved more effective than other teaching techniques. Professional wisdom achieved through
individual experience and consensus opinion while empirical evidence is achieved through scientifically sound
research. Without integration of both (professional wisdom and best evidence), medical education cannot adapt to
local circumstances and even cannot operate efficiently where research evidence is absent or incomplete. If we want
to understand the nitty-gritty of EBES then we have to understand different teaching methodologies. The different
teaching methods are:
1) One way Teaching Methods: (Instructor Dominated Methods)
a. Lecture
b. Resource person’s presentation
c. Symposium
2) Two Way Teaching Methods: (Learner Dominated Methods)
a. Case Study
b. Problem Based Learning
c. Group Discussion
d. Role Play
e. Brain Storming Sessions
f. Demonstrations
g. Tours and Field Trips
h. Learning by Teaching / Doing
i. Collaboration (Group Work)
j. Workshops
k. Seminars
l. Evidence Based Medicine/Dentistry
m. Evidence Based Practice
3) Teaching through computer (e-learning) / Lab Work Methods
Here, in Sumandeep Vidyapeeth (SV) – a deemed to be university, we are extraordinarily fortunate as
Medical Educators to have a Sumandeep as our home of EBES which guides us as we begin to transform our
curricula to train morrow’s doctors. We have adapted Evidence Based Medicine (EBM) and Evidence-Based
Practice (EBP) as new teaching methodology for undergraduates. EBM is the reliable, explicit, and judicious use of
the best current evidence in making decisions about the care of individual patients (7). In other words it is the
process of systematically reviewing, appraising and using clinical research findings to aid the delivery of optimum
clinical care to patients (8). While EBP is a process of care that takes the patient and his or her preferences and
actions, the clinical setting including the resources available, and current and applicable scientific evidence, and
knits the three together using the clinical expertise and training of the health-care providers (9).
2. Materials and Methods
We have adopted EBES on January 23, 2007 and decided to implement it in phase wise manner.
2.1. Phase I
A University Core Committee for EBES constituted in February 2007 followed by EBES Dental College
Core Committee which implemented EBE in Dental College by organizing faculty lecture series. In same way in
October 2007, SBKS Medical Institute and Research Centre EBES Core Committee formed which organized lecture
series in December 2007 to January 2008. In April 2008, SBKS Medical Institute and Research Centre Curriculum
Core Committee were formed. University Research Cell was established in the month of June 2008. In the next
month, i.e., July 2008 EBE curriculum core committee for Physiotherapy College formulated. In the month of April
2009, SBKS Medical Institute and Research Centre finalized EBM curriculum.
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2.2. Phase II
In May 2009, 6 faculty members deputed for advance training of Ethics in Medical Research organized by
Indian Institute of Public Health-Gandhinagar. In June 2009, EBES Curriculum Committee for Allied Sciences
constituted which adopted and implemented the EBE curriculum in March 2010. In first quarter of 2010, EBES
lecture series for faculty was organized. In April 2010, EBES adopted and implemented by constituent institutes of
SV (SBKS Medical Institute and Research Centre, Physiotherapy, Nursing, Pharmacy and Management). In October
2010, SV constituted EBES newsletter editorial board. A series of meeting were held during 18-20 October, 2010
with nursing faculty of University of Hull, UK for evidence based nursing education system.
2.3. Phase III
A State level conference on evidence based nursing education system was organized in the month of
October 4th-5th, 2010. SV-EBES core committee including authors deputed for training at first international
workshop in India on “How to teach EBM” during November 24-27, 2010. Second round of EBES lecture series for
faculty and also two EBES workshop for nodal, departmental coordinators and faculty members were organized
during December 2010 – October 2011. An international conference and workshop on EBES were organized in the
month of March 2011.
Phase III also comprises of review of EBE curriculum for undergraduates, feedback from all stakeholders for
acceptability, ease, advantages of EBE curriculum over traditional curriculum, and development of PG curriculum
with re-assessment.
The process of development of EBE curriculum and implementation of EBE system in our university is
presented as following:
(1) Steps in Development of Curriculum
 University Core Committee for EBES 2007
 Medical College Core Committee OCT 2007
 EBES Curriculum Core Committee April 2008 and
 Finalized Year wise Curriculum and Assessment Techniques in April 2009
(2) Infrastructure
 Learning Resource Centre updated in terms of Books and literature
 Subscribed Cochrane, TRIP databeas and EBSCO system for searching evidences

Wi Fi enabled Campus
 Lecture theaters updated
(3) Faculty Training
 Selection of Nodal and Departmental Coordinators
 Team of faculty (6 member) deputed for 1st International Workshop on “HOW TO TEACH EBM” at PGI
 Chandigarh
 EBES Lecture series
 EBES Workshop for Nodal and Departmental EBES Coordinators
 1st International Conference on Medical Education of the Future: Strategies and Innovations for
 Success - An Evidence Based Education System
 1st International Workshop on “Evidence Based Education System: An Innovation in Teaching”
(4) Components and Assessment Methods (Theory and Assignments)
 First: Ask an answerable question
 Second: Find an Article (the evidence)
 Third: Critically Appraise the evidence
o (Validity, Impact, Applicability)
o Is the study valid? (Closeness to the Truth)
o What were the Results? (Size of Effect)
o Does it apply to my subject, case, patient?
 Fourth: Apply
 Fifth: Assess
3. Results
Our findings are presented in tables 1 and 2. Batch of 1st year MBBS (2010-11) appeared in and cleared
the Exam of EBES and currently it is being implemented in 2nd year MBBS. Perceived Barriers to EBE are
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Perceived lack of personal time, Effective literature search, undertaken at the bedside is not feasible in <10 minutes,
and Computer on wheels is impossible.
Table 1. EBES Curriculum and Assessment Methods
Year
Specific
Assessment
Total
(MBB
Teaching Techniques
Marks
S)
Hours
50
First
16
Theory
30
Assignment
20
Second 16
Theory
30
Assignment
20
Third
13
Theory
30
Assignment
20
Final
12
Theory
30
Assignment
20

Table 2. Faculty feedback for EBES Workshop
Session
Rating
Searching Evidence
Very good to excellent
Critical Appraisal of the article
Very good to excellent
Overall teaching by resource Very good to excellent
persons

Percentage
56
44
85

4. Discussions
We have selected EBM and EBP for three reasons: 1) There is a wide variation between what is known and
what is practiced, 2) There is a wide gap between available current research knowledge and application of
knowledge to patient care, and 3) These are scientifically sound, patient focused and thorough and comprehensive
methods which incorporate clinical experience (10, 11, and 12). We also believe that these methods help in
decreasing the level of diagnostic uncertainty enough to make optimal therapeutic decisions. EBE is a way of
rationalizing behaviour and governing the practices of the teaching profession with the primary outcome of interest
as improvement in academics. By EBE, learning is enhanced through variety and use of many teaching methods
(13). We come to the opinion that logical and rational thinking is our birth Right. Our capacity for this is part of our
original equipment, something that comes company fitted. I believe in holistic learning approach through a principle
called the “50/30/20” learning philosophy. Fifty percent of the learning happens in the classrooms (one way
teaching), 30% through integrated teaching with the help of problem/case based learning by incorporating evidences
and 20% through self learning by using information technology (Computers). This principle helps to the students in
the art of asking questions and searching for appropriate answers. However, experiential learning via role plays and
quasi-reality scenario-based case studies would also be encouraged.
Although India produces 15% of world’s doctors but are they trained in a way to take-up the
responsibilities of the current and future era? To me, India needs a new kind of health workforce: expert public
health persons and clinicians who also understand the team philosophy, use informatics, apply evidence to the
patient and thus improving the quality of care. To produce this kind of breed Medical Council of India must support
Medical Colleges to take up this responsibility. Through EBES even by incorporating very few teaching modalities
in our existing medical education system we will very soon achieve the target of not only HEALTH FOR ALL but
also MILLENNIUM DEVELOPMENT GOALS. However, successful implementation of EBES will require radical
changes to the current medical Education System to improve quality and universal access (13). According to
Mahatma Gandhi,”you may never know what results come of your actions, but if you do nothing, there will be no
results”. So it is better to start rightnow otherwise the cost will only rise with delay.
5. Conclusion
In this regard, so for we have sensitized the educators through inhouse, national and international
workshops and also through International Conference, which is hosted by Sumandeep Vidyapeeth. We believe that it
will strengthen the ties between classroom teaching and clinical setting. This system is highly effective for
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delivering teaching instructions as appreciated by Faculty as well as students. We are looking forward for
implementation of EBES Curriculum in postgraduate courses in all constituent colleges and departments and
collaboration with international experts in the field of EBE.
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Abstract:
This paper presents a new automated diagnostic system to classification of electrocardiogram (ECG) cardiac beats.
We have developed an intensive-knowledge case based reasoning classifier which uses a distributed case base
enriched by partial domain knowledge (rules). An original similarity measures is proposed by combining the
sigmoid similarity function with the fuzzy sets to ameliorate the system accuracy in the detection of cardiac
arrhythmias. The experiments presented in this work concern the detection of Premature Ventricular Contraction
PVC, normal and abnormal cardiac beats from a pattern extracted from the Electronic medical records collected and
published by Beth Israel Hospital (MIT-BIH). The achieved results demonstrate the efficiency and the performance
of the developed system.
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1. Introduction
Up till now the most important source of information used by the cardiologists for the cardiac diseases
diagnosis is the Electrocardiogram (ECG). The ECG is a signal produced by an electrocardiograph, which records
the electrical activity of the heart. Through its wave’s duration and axes values the cardiologists recognize the
abnormality of the heart beat for detecting the cardiac arrhythmias.
The classification consists of associating an object with a predefined class. There are many methods and approaches
from the artificial intelligence which prove a good performance to accomplish this task as artificial neural network
ANN, fuzzy systems, and similarity based classification (SBC) and other paradigms (1-5). However, each
application of these approaches has positives and weaknesses that are sometime accepted and some time not
accepted according to the importance and the context of the application. The medical applications including aided
diagnosis and decision support systems are a critical kind of applications where the precision and the transparency
are very important because it touch the human health and life.
The CBR is an intelligent approach inspired from many discipline it draws a human reasoning model. It consists of
using the prior expertise to resolve new problems. This expertise is stored as a set or collection of cases called cases
base. Each case represents one problem associated with its solution. The intensive-knowledge case based reasoning
is a variant of CBR in which the cases is enriched by partial domain knowledge. Also the distributed case based
reasoning is a variant of CBR in which the reasoning is distributed through a set of agent and the cases through a set
of case bases. These variants have been developed to ameliorate the accuracy and the performance of the systems.
In this work we have developed an original classification system (IK-CBRC) for achieving the medical applications
needs and for developing a flexible and accurate model. The developed system apply the intensive-knowledge case
based reasoning variant and the distributed reasoning approaches via a set of agents and a set of case bases

565

Electronic physician, 2012;4(3)

http://www.ephysician.ir

constructed from some electronic model records EMR from the MIT-BIH database which contains a set of
electrocardiogram ECG commented by BIH doctors (6). We have also combined between the fuzzy sets and the
similarity measures functions to increase the accuracy of our system. To evaluate our approach we have used other
EMRs from the same database. The achieved results prove the usefulness of the developed approach and the
integration of the fuzzy sets in the similarity measures.
2. Materials and Methods
2.1 The Electrocardiogram ECG
The ECG is a signal produced by an electrocardiograph, which records the electrical activity of the heart
over time. Through its wave’s duration and axes values they recognize the abnormal heart beat and its kind which
indicates the cardiac arrhythmia (the disease). There are more than forty cardiac arrhythmias each one is
characterised by some rules about the measures extracted from the ECG of the patient. The elementary unit of the
Electrocardiogram ECG is the beat, as shown in Fig1, it contains six waves (P, Q, R, S, T, and U) can be also
considered as four parts: the P wave, the complex QRS, the T wave and the U wave. More information about the
ECG is given in (7).

Figure1.The ECG parameters
2.2 Fuzzy sets
Fuzzy sets have been introduced by Lotfi A. Zadeh (1965) as an extension of the classical notion of sets. It
consists to use a degree of membership instead of a simple membership in the classic sets. In classical set theory, the
membership of elements in a set is assessed in binary terms according to a -bivalent condition- an element either
belongs or does not belong to the set. By contrast, fuzzy set theory permits the gradual assessment of the
membership of elements in a set; this is described with the aid of a membership function valued in the real unit
interval [0, 1]. Fuzzy sets generalize classical sets, since the indicator functions of classical sets are special cases of
the membership functions of fuzzy sets, if the latter only take values 0 or 1 (8).
2.3The case based reasoning CBR
Case-based reasoning is a problem solving paradigm that in many respects is fundamentally different from
other major AI approaches. Instead of relying solely on general knowledge of a problem domain, or making
associations along generalized relationships between problem descriptors and conclusions, CBR is able to utilize
the specific knowledge of previously experienced, concrete problem situations (cases) (9). The case is a
contextualized piece of knowledge representing an experience that teaches a lesson fundamental to achieving the
goals of the reasoning system. It is composed from two parts problem part and solution part. The main idea of case
based reasoning is that two similar problems have the same solutions. Aamodt and Plaza describe the CBR life cycle
as a four process summarized below (Figure 2).
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Figure2. Case-Based Reasoning cycle [A.Aamodt and E.Plaza 1994] (9)

The first process consists of retrieving from the cases base the similar case or cases which can be useful to
solve the current problem. In the Second process, reuse, all solutions (cases) retrieved by the retrieve process are
reused to find the potential solution. The Third one called revise process; which revises and checks the solution to fit
the specifics of the current problem. Finally, the retain process, which updates the memory by adding the resolved
problem as a new case to the cases base. The distributed case based reasoning consists of distributing the reasoning
through a set of agents and the cases through a set of case bases. There are many works in the distribution of
reasoning but each one has its proper realization. Research efforts in the area of distributed CBR concentrate on the
distribution of resources with the intent of improving the performance of CBR systems. Although the phrase
distributed CBR can be used in a number of different contexts (10).
A knowledge-intensive case-based reasoning method assumes that cases, in some way or another, are
enriched with explicit general domain knowledge. The role of the general domain knowledge is to enable a CBR
system to reason with semantic and pragmatic criteria, rather than purely syntactic ones. By making the general
domain knowledge explicit, the case-based system is able to interpret a current situation in a more flexible and
contextual manner than if this knowledge is compiled into predefined similarity metrics or feature relevance
weights. A knowledge intensive CBR method calls for powerful knowledge acquisition and modelling techniques,
as well as machine learning methods that take advantage of the general knowledge represented in the system (11,
12).
2.4 Contribution
The developed classification system called IK-CBRC contains two kinds of agents Adaptation agent and
Similarity agent. Each case base contains cases from the same class. Each agent uses a predefined knowledge which
contains ontologies, rules and heuristics to achieve their local goals and they collaborate for achieving the global
goal. Also they interact with the users with a General User Interfaces for introducing the data and the classification
parameters (Data, the similarity measures function and the adaptation rules) and for applying the machine learning
algorithms. The cases are enriched by a partial domain knowledge which represents the cardiologists experience
mobilised by some XML rules.
The developed system combines between many intelligent approaches. First of all, the adaptation agent
infer from the domain knowledge base which contains some rules defined from the doctors experiences. If the
response is unknown the adaptation edit a query associated with an ontology describing its features, this task is
ensured by an interactive user interface.
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Figure 3. The IK-CBRC architecture
Following this, the Adaptation agent propagates the query to the similarity agents. Each similarity agent
contains an ontology which describes its associated case base, via this ontology and the similarity knowledge, each
similarity agent compute a rate of membership of the query in the associated class. Finally, the adaptation agent
generates the solution by inferring form the adaptation knowledge applied in the results sent by the similarity agents.
The rate of membership is computed by the following formula:
n

R   sim(Q, C )

(1)

i 1

Where sim (Q,Ci) the global similarity between the case Ci and the query Q, N the number of cases in the
case base. The global similarity is measured with deferent functions, the traditional one as the sigmoid, and the
exponential is defined by Axel (5). For example the sigmoid Similarity function is defined as:
Lets Q the query and C the case, qi ci: the attribute number i respectively of the query and the case and D denotes
the space of case characterization models.
sim: DxD [0,1]
n

sim(Q, C )   wi
i 1

1
1 e

 ( qi ,ci )


(2)

Where n the number of attributes, wi the weight of the attribute Ai defined by a machine learning algorithm (gradient
descent). The parameters α and  are defined intuitively after some experiments, and The logarithmic distance
function is defined as:
σ:DxDIR
σ(qi,ci)=

-ln(c)-ln(q) for q,c >0
-ln(-c)-ln(q) for q,c <0
Undefined else

(3)

We have proposed also a new similarity metric by using the fuzzy sets and the traditional global similarity
function for generating three responses 1)similar 2)unknown and 3)not similar associated with the rate of
membership of each response. This original proposition increases the accuracy of the system and its transparency.
The rate of membership of the similarity agents’ responses is computed with the following triangular membership
functions:
(4)

(5)
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(6)

Where x is the global similarity measures.
The support of the fuzzy sets (a, b) is defined intuitively by using the agents interfaces or by using a
machine learning algorithm. Also the function computing the value of x is selected by the user. The rate of
membership is computed by putting Us (sim(Q,Ci)) in the place of sim (Q,Ci).
3. Results
In order to estimate the usefulness of our approach, we have performed several experiments with the
developed IK-CBRC software. Also for proving the impact of the proposed approach we have realized several
experiments with the same data and deferent strategies. The used data are divided in two parts one for the similarity
learning (450 cardiac beats) and one for the test (400 cardiac beats). In these empirical experiments, we have applied
the developed classifier for the recognition of cardiac arrhythmias via the cardiac beat measures described in table1
extracted from the Electronic Medical Records EMR recorded and collected by the laboratory of BIH (Beth Israel
Hospital) in Boston in the United States, which is known as the MIT-BIH data base (13).
These EMRs contains the ECG signals of some patients recorded at a frequency of 360 Hz. Two or more
cardiologists have made the diagnosis for these various records and they have annotated each cardiac cycle. The
extracted dataset contains some normal beats and some cardiac arrhythmias as well as premature ventricular
contraction PVC. The data is obtained and calculated using an algorithm developed and implemented in the LISI
laboratory at the University of Rennes 1. This algorithm is based on the technique introduced by Pan J. and
Tompkins W.J (14).
Table 1: The features of the extracted pattern from the cardiac beat ECG
Attribute
Type
Description
Pdur
REAL
The duration of the wave P.
PRseg
REAL
The PR segment.
QRS
REAL
The QRS larger.
STseg
REAL
The ST segment.
QTInterval
REAL
The QT Interval.
R_priorR
REAL
Distance between the current R and the prior one.
R_nextR
RDI
AmpR_S
Beat_duration

REAL
REAL
REAL
REAL

Distance between the current R and the next one.
Distance between R and R’
Distance between R and S.
The Beat duration.

The following tables (2, 3 and 4) contain the recognized cardiac beats of each class in the appropriate
experiments. In each experiment we have used 400 classified queries (cardiac beats) from many classes including
the normal the PVC classes and others. The tested queries are taken randomly.
Table2. Experiment1: In this experiment we have used just partial domain knowledge (some rules used by
cardiologists*).
Normal
PVC
Unknown
Normal

0

0

100

PVC

0

98

2

Other

0

0

200

*Rate of correct classification 74.5, Error rate 25.5%
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Table3. Experiment2: In this experiment we have used the traditional similarity measures enriched by the same
rules used in experiment1*.
Normal
PVC
Unknown
Normal

100

0

0

PVC

0

98

2

Other

3

86

111

*Classification rate 77.25%, Error rate 22.75%

Table4. Experiment3: in this experiment we have used the proposed fuzzy similarity measures enriched by the
same rules used in the above experiments*.
Normal
PVC
Unknown
Normal

100

0

0

PVC

0

100

0

Other

0

0

200

*Classification rate 100%, Error rate 0%

4. Discussions
By applying the fuzzy similarity measures enriched by the partial domain knowledge we have obtained the
best rate of correct classification (Experiment3) in which the classifier recognizes all queries. The first experiment
demonstrates that the traditional experts systems have an important weakness (The rate of correct classification is
just 74%) this big uncertainty is caused by: 1) Using just partial knowledge 2) The measures of ECG parameters was
approximate. The second experiment prove the impact of the knowledge intensive case based reasoning comparing
with the traditional experts systems approach but the traditional similarity metrics is less accurate than the proposed
metrics in the last experiments. There are some works which combine between the fuzzy approach and the Case
based reasoning as in which they incorporate the traditional case base paradigm by the Fuzzy Logic concepts in a
flexible, extensible component-based architecture (15). Also which enforce the case based reasoning by a fuzzy
logic system (16). Other researchers also introduce a fuzzy model for the representation of a CBR system (17). In
our approach we combine the fuzzy sets with the traditional similarity measures function for generating an
understandable response (Similar, not similar and unknown) which increases the system precision and the
transparency.
There are also other works in the cardiac arrhythmias diagnosis in which they apply different approaches
and intelligent techniques for the classification and automatic recognizing (1, 18). Others have used the Fuzzy
approach, another researchers have used Support Vector Machines , or some hybrid models as (2, 3, 4, 18). The
proposed approach as (4) recognizes all test data which prove that this original proposition ensure an accurate
classification. The classifier can generate the unknown response which indicates the abnormality of the cardiac beat
this criteria is very important which is original comparing with the cited approaches. The transparency of the
response is ensured by recording the trace of the decision during the reasoning process. The use of separate and
specialized cognitive agents ensures the flexibility of the classifier where we can integrate another agent for other
cardiac arrhythmia.
5. Conclusion
In this work we have merged two CBR variants: The distributed CBR and the knowledge intensive CBR.
The integration of fuzzy sets in the similarity measures helped to increase the accuracy of our system, improve the
performance and decrease the learning complexity. Many original contributions was integrated in this work as:
1)The unknown response for inferring the abnormal cardiac beats 2) The combination of many optimization
algorithms in the learning and the cases retrieving processes 3)The personalization of the reasoning criteria in
deferent level of the classification which support the specialization of the system for deferent cases. 4) The
flexibility and the scalability of the classifier are improved in the model by the multi-agent system approach.
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Abstract:
Introduction: Today, different information systems are operated in hospitals in Iran to manage the admission,
discharge, radiology, pharmacy, accounting and other procedures. Inappropriate HIS system causes wasting of time,
consumption of more energy and increasing the costs.
Methodology: This study was conducted in Dr. Ali Shariati Hospital in Iran. We employed Isometric Formative
Evaluation questionnaire to analyze the hospital information system. Also, interviewing method was applied to
complete information from departments' officials.
Results: From 101 people under investigation in this study, it was agreed on 27 people (26.7%) suitability for task
criteria, 46 people (45.5%) by controllability criteria, 27 people (26.7%) to suitability for individualization criteria,
69 people (68.3%) to suitability for learning criteria, 41 people (40.6%) by error tolerant criteria, 46 people (45.5%)
by self description criteria, 53 people (52.5%) by conformity whit user expectation of Hospital Information System
in Dr. Ali Shariati Hospital.
Conclusion: Findings indicate Hospital Information System criteria are not efficient. It is necessary either to use
nationally applicable software in information system of Medical Sciences Universities across the country or
different software having international standards of medical information should be used.

Bibliographic Information of this article:
[Narjes Mirabootalebi, RahelehMalaekeh, Hamidreza Mahboobi. Formative evaluation of Hospital Information
System According to ISO 9241-10: A case study from Iran. Electronic Physician, 2012;4(2):572-575. Available
at: http://www.ephysician.ir/2012/572-575.pdf ]. (ISSN: 2008-5842). http://www.ephysician.ir
Keywords: Hospital Information System (HIS); Formative evaluation; Standard; ISO 9241-10

© 2009-2012 Electronic Physician

1. Introduction
Information Technology (IT) has the potential to improve the quality, safety, and efficiency of health care.
Diffusion of IT in health care is generally low (1). Hospital information system is one of the most common systems
that is designed to support provided services by healthcare service providers. This system enhances quality of health
and care data, increasingly. This computer database is used to create communication, store health information and
manage information (2-4). Therefore hospital information system (HIS) is a comprehensive, integrated information
system designed to manage the administrative, financial and clinical aspects of a hospital. As an area of medical
informatics, the introduction of a HIS into a hospital was purported to reduce the time spent on administrative and
clinical activities by electronic data processing. However, adoption has been slow, and a key concern has been that
staffs will require more time to complete their work using HIS. And also Most available HIS have lots of
deficiencies in data gathering, so hospital managers decided to keep their paper records and same time use HIS (5,
6).
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During the past 10 years, the validity of computerized information systems for several departments has
been widely reported the impact of electronic medical record systems on primary care, pediatrics, intensive care
units and radiation oncology have been analyzed (7, 8, and 9), and the effects of a HIS on Medical Records
department staff was undeniable (10). So far, evaluations of HIS have been undertaken focusing mainly on financial
aspects or considering the patients interests. A major aspect has been neglected: The user! Nurses, physicians and
other healthcare employees, working with the software, spend a lot of time each day by filling in forms, reviewing
medical inspection results and handling an amount of information for administration needs (11). The aim of the\is
study was to perform a formative evaluation of Hospital Information System According to ISO 9241-10 in Dr. Ali
Shariati Hospital in Bandar Abbas, Iran.
2. Materials and Methods
This descriptive-analytical study used standard isometric questionnaire 9241 to investigate whether hospital
information system of Dr. Ali Shariati hospital can meet user requirements and have necessary usability. Part 10 of
this standard is about investigation of system's usefulness. Statistical population of study composed of all personnel
in Dr. Ali Shariati hospital in Bandar Abbas. In other word, this study used Yaman formula and information was
gathered by presenting and distribution of isometric standard questionnaire (suitability for the task (15 questions),
self-descriptiveness (12 questions), controllability (11 questions), conformity with users expectations (8 questions),
error tolerant (15 questions), suitability for Individualization(6 questions), suitability for learning(8 questions)) that
its reliability and validity were approved. Concerning first part of questionnaire some questions is available in short
isometric that reliability and validity of questionnaire were approved in Alipour and Shahmorad' research (12, 13).
In addition, questionnaire related to hospital information system was used to better identification of hospital
information system of Dr. Ali Shariatihospital. Data analysis was done using descriptive test( such as frequency and
percent for qualitative data and mean and standard deviation for quantitative data) and Chi-square test by SPSS 20
software .using frequency distribution and percentage in three categories including favorable (81-100), rather
favorable (51-80) and unfavorable (0-50), test mining was used to survey relations between variables.
3. Results
142 copies of the questionnaires were distributed according to number of hospital information system's
users in Shariati hospital and from these questionnaires 101(71%) were returned.

Figure 1. Frequency of User View Point about Iso Metric Criteria in Shariati Hospital

Users from all departments participated in this study including: clinic, emergency, admission and medical
documents, pathobiology, radiology, discharge, pharmacy, cash desk, surgery room, surgery department,
gynecology division, neonatology division and labor. 101 samples were included 6 male (5.9%) and 95 female
(94.1%) and the most individuals, 65 (64.3%), were under 35 years old. More than 69(68.3%) have less than 10
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years of work experience. From statistical population of study, the most samples, 25 (24.7%), were related to
surgery department and less one, 2 (1.9%), were related to pathobiology and pharmacy, in addition 53 (52.5%) were
experts, 32 (31.7%) were associated and reminders were under advanced diploma. Concerning the comments'
frequency table, there are 53(52.5%) rather favorable ideas about conformity with users expectations criteria,
27(26/7%) rather favorable idea about suitability for the task and unfavorable comments' frequency about system are
including 27(26.7%) suitability for Individualization and 32(31.7%) suitability for learning. Concerning the
importance level of these criteria from the view points of users, the suitability for the task criteria 84(83%) and level
of error tolerant criteria 68(67.5%) were the most important ones (Figure 1).
4. Discussions
Concerning suitability of system for doing tasks and level of importance in hospital information system of
Dr. Ali Shariati hospital, 27 people (26.7%) considered it as favorable system; in comparison with Alipour' research
about evaluation of hospital information system of children's hospital from the view points of users according to ISO
9241-10, 69 (72.7%) were agreed to this criteria and in Homburg and Hess research titled "Evaluation of Hospital
Information System of German Hospitals" this criteria obtained 72% agreement (11). Arbiter, Mr.Saeedi, considers
the most important purposes of information system as bellow (14):
• Improving the efficiency of personnel
• Omission the repetitive and unnecessary procedures
• Mining statics and information by faster and more accurate methods
• Making data relation by medical engineering systems
Regarding self description criteria of system, 46 people (45.5%) considered system as unfavorable. It
means that Findings of this research aren’t collinear with the same researches andindicate the weakness of Dr. Ali
Shariati hospital' HIS (6). From the point of Controllability criteria of Dr. Ali Shariati hospital' HIS, 46 users (45.5)
considered system as rather favorable and 54 (53.3%) as unfavorable. In comparison to research findings of Alipour
et al. 46.9% of users were agreed with system. The most importance advantage of an appropriate information system
is error deduction. Despite of lake of ability to control fault static data in system, according reports in form of valid
and valuable statistical indexes such as bed occupancy rate and graphic charts, it can detect incorrect data easily and
show the route of plotted problems (15). From the point of conformity with users expectations criteria Dr. Ali
Shariati hospital' HIS, the results indicate that HIS is compliance with user requirements.
Findings of a research by Ebadi Azar et al. shows the most factors for satisfying users are ease of reading,
maintenance services and ease of work with program; Finance, human and technical investments are strongly
emphasized to approach to organization and user requirements (16). From the point of error tolerant criteria rate of
HIS, 41 users (40.6) considered the system as rather favorable. In case of any problem in first stage system allows
omitting or other action and data can be returned after 10 min but only by administration of server (17).
5. Conclusion
In summary, Users with the less computer knowledge can enter information requirements and data records.
Learning this system is so easy from the view points of users and managers. Regarding this matter that an
appropriate system should include these criteria in high level to meet its implementation purposes, observation is a
key factor in developing a favorable information system.
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