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EXECUTIVE SUMMARY
Purpose. Nork 2-Record Review Project (N2-RR) was conducted to validate patient specific
information collected at NMMC. Two aspects of data collection at NMMC were selected for
evaluation: medical records documentation in the Adult Cardiology Clinic (ACC) and surgical
summary database at Nork Marash Medical Center (NMMC). The aim of the project was to
establish the adequacy of patient records and databases, so that the quality of care provided at
NMMC can be evaluated through retrospective review of these sources.
Introduction. Medical records and clinical databases are an important source of patient
information used for quality assurance (QA), medical audit, reimbursement purposes, research,
and educational activities. Patient records can serve as a defense against medical malpractice as
well. However, before relying on medical records and clinical databases, the reliability and
validity of their content should be evaluated. Several studies were conducted to assess the
adequacy of medical records in various hospital and outpatient settings. Some indicated
incomplete and inaccurate recording of elicited patient information. The necessity to create high
quality databases for monitoring cardiac surgery outcomes and measuring case mix and severity
of illness has been long ago recognized in developed countries.
An initial survey on Data Collection and Analysis at NMMC identified that a variety of medical
forms and databases are completed at each step of patient management that can be used to assure
quality of care and to monitor health care outcomes over time. However, the process of
reviewing clinical records and databases is not established at NMMC. Moreover, the validity of
patient records and databases has never been evaluated.
Methods. The study design was cross-sectional with implementation of both observations and
record reviews as the means to collect data. The accuracy and completeness of the first-visit
structured encounter forms (SEF) were assessed through comparing of recorded information with
observations of actual patient-cardiologist encounters, considering the latter as a “gold standard.”
Survey participants were females and males aged 18 and older, admitted to the ACC for the first
time. The instrument was developed based on the content of the first-visit SEF. SEFs were
reviewed approximately 30 days after the completion of observations, the results were compared
and full, partial, and no credit was assigned to each item included in the instrument.
The accuracy and completeness of the surgical summary database were evaluated comparing the
data entered into database with the relevant information documented in medical records,
considering the latter as a “gold standard.”
Sample. The sample size needed to assess the adequacy of the first aspect of N2-RR was 66. The
hypothesized percent agreement between observations and records was 85% and the least
difference desirable to detect was 10%. There were five adult cardiologists at NMMC, four of
whom participated in the study. The number of patients managed by each cardiologist was
represented in the sample proportionally to the volume of cardiologists’ practices. The sample
size needed to evaluate the adequacy of surgical summary database was calculated as 61. The
medical records were selected from sequential cases.

iii

Ethical considerations. The research proposal was reviewed and approved by the Institutional
Review Board (IRB) committee within the College of Health Sciences at the American
University of Armenia (AUA).
Results: Evaluation of medical records. The mean observation time was 29 min and the
average auditing time was 4 min. The overall mean agreement between observations of the
actual encounters and SEFs was 69.8%. Data analysis was performed to identify the percent
agreement for each domain and variable. Excellent agreement was observed for tests performed
and ordered for patient, good agreement for patient complaints and physical examination results,
and poor agreement for medical history and patient habits. The recording pattern was examined
to indicate inaccurate, under- or over-recording for each item in the instrument. Generally, there
was significant under-recording of both positive and negative findings for patient complaints,
medical history, patient smoking status, and physical examination findings. Analysis of validity
of the recorded data indicated that SEFs were a valid source of patient information in terms of
tests performed and ordered for patients.
Evaluation of surgical summary database. Overall, 88.74% agreement between patient records
and surgical summary database was observed. Data analysis indicated 81-100% agreement for all
variables except the following: diagnosis, heart failure class, ICU stay, and blood usage. The
percent agreement for these items varied from 47.54% to 77.05%. It was revealed that, overall,
the surgical summary database was sensitive (86.26%) and specific (100%) enough to be used as
a valid source of patient data. Validity analysis indicated that this database reflected true positive
findings by 77-100% and true negative findings by 79-100% for almost all items, except gender,
diagnosis, heart failure class, and blood used for transfusion.
Conclusions. Excellent overall agreement between medical records and surgical summary
database, as well as good overall agreement between observation of the actual cardiologistpatient encounters and SEFs indicated that they could be used as a source of patient data after
appropriate improvements are designed and implemented. The study results emphasized the
necessity of:
• developing guidelines on patient health assessment at the ACC;
• conducting trainings on completion of the first-visit SEFs;
• establishing standards for coding of diagnosis and surgical procedures;
• redesigning the surgical summary database in accordance with existing standards;
• establishing internal evaluation processes at NMMC.
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1. INTRODUCTION
1.1 RATIONALE
Medical records are an important source of patient information used for quality assurance (QA),
medical audit, research, and educational activities. Based on the standards of Joint Commission
on Accreditation of Healthcare Organizations (JCAHO), clinical records should contain
sufficient information to identify the patient; to support the diagnosis; to justify the treatment, its
course, and results; and to promote the continuity of care [1]. Good medical records ensure
continuity of care and serve as reliable means of communication among various health care
providers. Comprehensive medical records prove compliance with health care standards and
justify deviation from those standards when necessary to assure quality of health care [2].
Patient records can be used for medicolegal purposes and serve as a defence against medical
malpractice. The necessity for carefully prepared and thoughtful medical records have been
heightened since the introduction of Quality Management and Improvement (QMI) programs to
monitor and assess clinical outcomes [2]. In developed countries, the documentation in medical
records assures reimbursement for the health care delivered to patients. Adequate medical
records are an irreplaceable source of patient information most frequently used for research
purposes [3].
Recently, technological developments have prompted the creation of high quality databases
(HQCD) to collect accurate systematic information used in clinical practice and health care
management. HQCD is a source of patient specific information that enables generalizability of
study results and analysis within subgroups. Such databases can be used also by administrative
leaders in planning and managing health care services [4].
Before relying on medical records, the reliability and validity of their content should be
evaluated. Donabedian pointed out, “…an important weakness in data: the medical record does
not show all that has been done for the patient, and certainly does not show all that should have
been done” [5]. According to him, “The medical record kept by health care practitioners for each
patient under their care is the most frequently used source of information about the process of
care and about such outcomes as appear during care or soon afterward. Good records are
essential for good care and for credible assessments of quality as well” [6].
Clinicians may argue that a record review is an evaluation of record keeping rather than an
evaluation of quality of care. Despite the possible logic and truth of this argument, it has to be
admitted that it is difficult to provide health care of high quality without adequate documentation
to support decision-making and management of a patient [7]. Moreover, Lyons and Payne
showed that “On the group level, on the individual physician level, and on the individual care
level…1) good recording is related to good practice, and 2) the relationship is not perfect, but it
is statistically significant” [8].
Several studies were conducted to assess the adequacy of medical records through comparison of
verbatim transcripts of patient-provider encounters or computerized medical records with the
information in patient records [8-11]. Research conducted by the Johns Hopkins Health Services
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Research and Development Center sought to determine the extent by which the evidence of
coordination of care was reflected in the medical record. This study revealed that observations
and medical record agreed 70-85% of the time depending on the type of information. Higher
concordance between observations and records was found for salient patient information: 82%
agreement for symptoms, signs, and diagnosis, 81% agreement for prescribed therapies, while
for the specific tests ordered the concordance was 70%. The investigators concluded that medical
records contain adequate patient information and supported the use of medical records to ensure
continuity of care [10].
Zuckerman A.E., et. Al, validated the content of pediatric outpatient medical records through
comparison of tape-recordings of patient-provider encounters and the information documented in
medical records. The study findings indicated good concordance between tape-recordings and
medical records for patient chief complaints, 96%, diagnosis, 70%, non-drug therapies, 96%, and
for follow-up appointments, 100%. However, agreement was poor for other types of patient
information, such as drug name (34%) and drug dosage (58%). The authors speculated that
medical records can serve as a source of patient information for various purposes after assessing
their adequacy and making appropriate revisions [12].
Research aimed to validate the medical records of general medicine clinics of the North Carolina
Memorial Hospital indicated that the actual concordance between medical records and interview
transcripts ranged from 26 to 100%, where the chief complaints had the greatest agreement
(92%), diagnosis or its impression, diagnostic tests, and therapy agreed by approximately 70%,
while the agreement of medical history was 29% [13]. The study showed that medical records
are imperfect and documentation of patient information and patient education should be
improved, particularly the discussion of diagnosis, tests, and proposed therapies [13].
Provider performance and recording may vary by the format of medical records. It was shown
that the use of a structured encounter form increased provider performance and recording
compared with the use of a free text format [9, 15-16]. A study conducted in the Harriet Lane
Primary Care Program (HLPCP) of the Johns Hopkins Hospital indicated that there was overrecording for the physical examination findings in the SEF and under-recording for the history of
disease in the free text format records [9]. The investigators concluded that the record format
may improve health care provider performance and documentation of patient information and
delivered health care [9, 16].
There is no available data on similar studies conducted in Armenia. Thus, determining the
suitability of patient records’ use for quality assurance and research purposes in an Armenian
health care organization is a topic worthy to investigate.
1.2 BACKGROUND INFORMATION
A collaborative project between the Center for Health Services Research and Development
(CHSR) at the American University of Armenia (AUA) and the Nork Marash Medical Center
(NMMC) was jointly proposed in March 2000. The AUA/NMMC joint project (ANP) was
designed to improve managerial systems and quality of care in the hospital. In the scope of this
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project, NMMC was the first health care institution in Armenia that has undergone internal
evaluation to assess the extent of its compliance with Joint Commission International
Accreditation (JCIA) standards [17]. The evaluation revealed that NMMC has the ability to
generate all the clinical, financial, and utilization data needed to meet its managerial and other
needs. A patient record was initiated for each surgical patient and various structured encounter
forms (SEFs) were developed by most administrative and clinical departments to collect
adequate information about each patient and to ensure continuity of care. The medical records
and existing databases serve as the primary source of patient specific information used for
decision-making, monitoring key clinical indicators, and improving the quality of care. However,
the process of reviewing patient clinical records has not been established at NMMC. Medical
records are reviewed mainly in cases of referral to another health care organization and in cases
of follow-up visits to ensure continuity of care [17].
The next step undertaken by the joint project was to explore the flow of patient-specific data and
to reveal strengths and weaknesses of data collection and analysis at NMMC. This study
revealed that NMMC has rich databases of patient specific information and a variety of medical
records that can be used to ensure continuity of patient care, to monitor health care outcomes
over time, and to compare those outcomes across similar organizations [18]. However, the
reliability and validity of patient records and hospital databases have never been evaluated.
Invasive cardiology and cardiac surgery health care organizations are those fields of clinical
medicine expected to adopt and implement quality management and improvement activities at
relatively early stages considering its invasive nature, the associated risks, and the rapid growth
of these interventions [19-21]. Although the philosophy of Continuous Quality Improvement
(CQI) is not formally established at NMMC, it is recognized that the accuracy and completeness
of routinely gathered information significantly influence the decision-making process and
eventually, the outcomes of care. Hence, before relying on medical records and clinical databases
for retrospective data collection, it is important to assess the quality of these sources of patient
information.
Patients aged 18 and older are admitted to the Adult Cardiology Clinic (ACC), an outpatient
clinic, where patient health status is assessed and, when necessary, appropriate treatment is
proposed. At the outpatient clinic, a first-visit patient record is initiated for each patient. The
record is developed in a structured form and only the history of disease is recorded in a free text
format (Appendix 1).
The surgical summary database is completed for each surgical patient at discharge. While the
first-visit SEF captures the initial pre-operative information about patients, the surgical summary
database includes pre-operative risk factors and information on post-operative patient health
status that can be used to properly adjust for patient case mix, enabling a fair comparison of
indicators over time and across institutions of similar type.
Considering the importance of valid and reliable data in medical records and clinical databases,
the Nork 2-Record Review project (N2-RR) was proposed to evaluate the first-visit SEFs in the
Adult Cardiology Department and surgical summary database at NMMC. The research questions
were as follows:
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1. Is the first-visit structured encounter form (SEF) in the Adult Cardiology Clinic an
adequate data source for quality assurance activities and research purposes at NMMC?
2. Is the surgical summary database an adequate data source of patient specific information
that can be used for quality assurance and research activities at NMMC?
The main objectives of the study were the following:
1. Assess the agreement between observations of patient-provider encounters (“gold
standard”) and medical records;
2. Assess the agreement between patient records (gold standard) and surgical summary
database; and
3. Assess the validity of the first-visit SEFs and surgical summary database (sensitivity,
specificity, and positive predictive value).
The specific aims of the study were:
1. Investigate the completeness of the first-visit SEFs and surgical summary database for
future quality assurance and research activities at NMMC;
2. Investigate the accuracy of the first-visit patient SEFs and surgical summary database;
and
3. Provide recommendations to improve patient specific data collection at NMMC.
The N2-RR project was an internal evaluation endeavor proposed and undertaken by CHSR and
NMMC. The aim of this project was to investigate the accuracy and completeness of medical
records and surgical summary database. After the adequacy of patient records and database at
NMMC is established, the quality of care can be evaluated through retrospective review. The
availability of high quality clinical database may promote fair comparison of health care
outcomes over time and within similar organizations, as well as may provide researchers with
and adequate patient-specific information. Based on the study results, recommendations for
improvement of data collection can be made building foundation for further improvement of
health care quality and patient health outcomes at NMMC. The study is addressed to NMMC
clinical and administrative leaders for consideration in decision-making and implementation of
quality assurance and research activities.
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2.

EVALUATION OF MEDICAL RECORDS DOCUMENTATION AT THE ADULT
CARDIOLOGY DEPARTMENT OF NORK MARASH MEDICAL CENTER

2.1.

METHODS

2.1.1. STUDY DESIGN
The study was descriptive cross-sectional utilizing direct observations and record/database
reviews. The accuracy and completeness of the first-visit SEF were assessed comparing the
recorded information with the observation of the actual encounter, which was considered as a
“gold standard”. Similarly, the accuracy and completeness of the surgical summary database
were evaluated comparing data entered into the database with information documented in patient
records, i.e., “gold standard”.
Generally, the completeness of a data source has two facets: the extent to which the items
recorded in the assessed source match with those in the original source and the number of items
that should have been recorded in the source according to the clinical guidelines set by the
organization. The first aspect reflects the administrative quality, while the second one reflects the
quality of care. Due to time limitations, the second definition of completeness was considered
beyond the scope of this project and was not addressed. For the SEFs, the accuracy was defined
as the extent to which the recorded item matched the observed item, while for the surgical
summary database, accuracy was defined as the extent to which the item entered into the
database matched the recorded item.
2.1.2. STUDY PROTOCOL
Generally, patients are admitted to the ACC on a pre-assigned date based on the urgency of their
needs. Exceptions are made for patients from remote regions, from outside of Armenia, and for
emergency cases admitted on the day of the visit. At the ambulatory clinic, there are three
cardiology residents and five adult cardiologists. Each of cardiologists is responsible for primary
patient admission one day a week. The residents perform patient health assessment and
management independently, though under the supervision of cardiologists. ECG and blood
pressure measurement are performed and patient demographic data and lifestyle habits are
documented in the SEF by nurses. Physicians perform the physical examination, EChO, and
other procedures and record clinical information (history of disease, patient complaints,
diagnostic test results, etc).
One visit was observed at any given time. If there was more than one patient visit scheduled for
the same time, the investigator selected the one that had begun first until the number of
observations for a particular cardiologist was fulfilled.
SEFs were reviewed approximately 30 days after the completion of observations. This delay was
considered necessary to minimize the likelihood that cardiologists and residents would modify
the records. The SEF and observation were considered concordant if both contained comparable
information regarding a particular item. For each item a score from 0 to 1 was assigned, meaning
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full (1), partial (between 0 and 1), or no (0) agreement. Coding was generous giving credit to
partial entries that reflected the patient-provider encounter. For example, if during the encounter
a patient reported no chest pain, no shortness of breath, and no orthopnea, but complained about
irregular heartbeat and frequent loss of consciousness, and the SEF stated subsequently that the
patient did not have any complaint, except arrhythmia and frequent syncope episodes, full credit
was given to all five items. If a patient reported 3 comorbid conditions and only two of them
were recorded, a partial credit (i.e., 0.67) was given to this item. The same rule of scoring was
applied if the number of stated and recorded comorbidities was the same, but one of the reported
comorbid conditions was different from what was recorded in the SEF.
Both positive and negative findings observed during a patient visit should appear in the SEF.
This decision was based on literature that stresses the importance of concordance of negative
findings also [13].
2.1.3. STUDY INSTRUMENT
The instrument was developed based on the content of the first-visit SEF and was limited to a
22-item questionnaire to verify the accuracy and completeness of recording of each item. Items
commonly audited were included in the instrument, such as diagnosis, medications (current
treatment), ordered diagnostic tests, and allergies. Some items not typically included in the
medical audit like patient complaints and previous surgical operations were also included. The
investigator prepared the questionnaire in consultation with the cardiologist, a counterpart of N2RR project. Selected items were relevant and essential to quality assurance and research purposes
and the same weight was assigned to each item.
Considering the nature of the study, the instrument was designed in a way that would facilitate
data collection rather than data entry. Thus, it included both close-ended and open-ended
questions (Appendix 2). Open-ended questions were intended for family history, comorbid
conditions, previous surgical operations, current treatment, and blood tests prescribed. The
possible responses for each question were also different depending on the nature of the question.
Items regarding the actual procedures performed by health care providers, such as physical
examination, ECG, EChO, prescription of X-ray, blood test, treadmill, and cardiac
catheterization, had Yes/No responses. Other items, such as exertional chest pain, exertional
shortness of breath, arrhythmia, orthopnea, family history, allergy, comorbidities, current
treatment, previous surgical operations, and smoking status had 1/2/3 responses. For example,
when a question on presence of a compliant was raised during the first visit and the patient
reported having that complaint, response 1 was assigned to the item. When the question was
raised and the patient reported absence of that compliant, response 2 was assigned to the item.
Finally, response 3 was given to the item when the question was not discussed during the firstvisit. The same assignment of responses was applied to SEFs review, which allowed capturing
both positive and negative patient responses. The investigator developed instructions on
assigning responses for both observation and audit (appendix 3 and appendix 4 respectively), so
that a person without medical background could collect data after a short-term training.
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Usually, the diagnosis, proposed treatment, and health education are communicated to patients
and family members after the results of ancillary tests are available to cardiologists. Completion
of these tests requires 30-45 minutes. Due to the time constrains, it was considered infeasible to
observe this second part of patient-provider encounters, and so, only the initial part of the first
visit was observed.
The instrument was pre-tested on 9 patients who were admitted to the outpatient clinic for the
first time. Several problems were noticed in “the current treatment” and “blood pressure
measurement” items. At the time of admission to the ACC some patient were already receiving
antihypertensive and/or anti-anginal treatment. Some physicians recorded in the SEF the
medications that a patient was receiving under the assigned treatment in instancies when the
cardiologist would prescribe the same medications. This did not allow differentiating the drugs
that were newly prescribed by the cardiologist from those that the patient was receiving before
the referral. Thus, if a question about the current treatment was raised during the observation and
the response was positive, but this treatment was not recorded specifically as a current treatment,
the item was considered discordant.
The pre-test revealed that nurses may measure either sitting or lying blood pressure (BP). It is
known that BP level may differ depending on the patient position, and so, this should be
considered by physicians when interpreting the results. Thus, the instrument was redesigned to
capture the information not only whether this procedure was actually performed and the results
were recorded, but also whether the patient position while measuring BP was noted in the SEF.
The pre-test also pointed out that comorbid conditions imply both the diseases that a patient has
currently and the diseases that s/he endured previously. Although the latter refers more to the
medical history, it was decided to include both groups of diseases in the item of comorbid
conditions.
The pre-test results indicated that some patients are prescribed a treadmill test and cardiac
catheterization for diagnostic purposes. The treadmill test is performed outside of NMMC and
patients are referred to those health institutions where this test is available. Cardiac
catheterization and treadmill examination are costly procedures and some patients are unable to
pay for them, so that the test results are not always available. However, the prescription of these
procedures is recorded in the SEF and the investigator evaluated the concordance of the verbal
prescription of cardiac catheterization and treadmill test to the recorded one.
Generally, smoking status is asked and recorded by nurses at admission. The SEF format is
designed in a way that it captures only positive and rarely negative findings (for example, when
patient does not smoke but quit it just recently). Response 3 (nothing recorded) was assigned
when the item was left blank, as it was impossible to separate negative findings from missing
values.
2.1.4. STUDY POPULATION
The eligibility criteria for participation in the first-visit SEF evaluation project at the ACC were
the following:
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• primary patients admitted to the ACC
• 18 and more years old
The exclusion criteria were as follows:
• patients admitted to NMMC for the first time on an emergency basis
• patients admitted to NMMC for a follow-up visit.
The sample size of the study was determined using one-sample proportion formula in the
STATA statistical software (version 7.0). The standard agreement was 0.95, the hypothesized
agreement between observations and records was 0.85 (based on expert opinion), and the least
difference desirable to detect was 0.10. With 80% power and alpha error of 0.05, the sample size
was calculated as 53. This size was increased to 66, considering possible problems that might
naturally rise during the study implementation.
A quota sampling procedure was used in the survey. The numbers of each provider’s patients
involved in the study was proportionate to the volume of the provider’s practice. Out of five
adult cardiologists at NMMC, four participated in the study. The volume of their practice was
calculated using 3-month data on first-visit patients. The percentage of patients examined by
each cardiologist was calculated and applied to the sample of 66 patients to find the number of
study participants drawn per cardiologist. This required 17, 22, 12, and 15 patients of the four
cardiologists involved in the study.
2.2.

ETHICAL CONSIDERATIONS

The research proposal was reviewed and approved by the Institutional Review Board (IRB)
committee within the College of Health Sciences at the AUA (Appendix 5). A consent form was
not provided to patients and/or cardiologists. The study possessed minimal risk for patients, as
the probability and extent of anticipated harm and discomfort were equal and not greater than
that of routine physical and psychological examinations or tests performed in ordinary daily life.
The first-visit SEF review is part of the official ANP and its assessment was considered an
internal evaluation process. Moreover, the presence of staff members (e.g. residents or other
employees) during an examination is not uncommon at NMMC. In those cases when the patient
was confused or discontent by the presence of the investigator, the willingness of patient was
respected. The study involved only those cardiologists who were willing to participate and who
were supportive to ANP. The cardiologists’ agreements to participate in the study was obtained
prior to its initiation.
The study involved the use of patient names, as the SEFs of study participants were later
reviewed. The medical records were reviewed in the hospital to ensure confidentiality. In
addition, patient names were coded and entered into the computer in a separate file, which was
destroyed after the data was analyzed. Only the consultants of ANP, and the primary investigator
had access to the data.
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STUDY LIMITATIONS

The study involved direct observations of patient visits that could influence provider
performance and recording. However, the reactive effect of the direct observation and consent
statement on provider recording was assessed in the Harriet Lane Primary Care Program of the
Johns Hopkins Hospital and was found to be not statistically significant for study participants
[9]. Taking into account this and the self-assessment nature of the project, an additional review
of SEFs completed by participating cardiologists during unobserved visits was considered
unnecessary.
The study has limited generalizability because the findings were restricted to the structured
encounter forms of the Adult Cardiology Clinic. In addition, the small sample size might not
allow detecting difference in percent agreement across patient diagnoses, gender, and within
cardiologist and cardiologists-resident pairs. Nevertheless, the study revealed preliminary results
regarding the adequacy of the first-visit SEFs, building evidence for making relevant conclusions
and recommendations.
The analysis of percent agreement was carried out including those cases when the question was
not raised during the first visit or the procedure was not performed, which artificially lead to
increased overall and per variable percent agreement. This can be considered as a limitation of
the analysis.
2.4.

DATA ANALYSIS

The data was entered into SPSS 10.0 statistical software and the analysis was performed in SPSS
10.0, STATA 7.0, and MS Excel statistical software. As noted earlier, the instrument was
designed in a way to facilitate data collection rather than data entry, so that the physical structure
of the instrument and data entry format for some items, particularly for blood pressure,
peripheral hemodynamics, and open-ended questions were modified. To eliminate the possibility
of additional errors double entry with error checking was performed.
Sixty-six patients participated in the study. The proportion of study participants among four
cardiologists was the following: 17 (25.8%), 22 (33.3%), 12 (18.2%), and 15 (22.7%). The firstvisit SEFs of all patients were available. Cardiologists alone performed 57.6% of patient
assessments, while the rest was conducted by cardiac resident-cardiologist pairs. Male patients
constituted 56.1% of the study participants and females composed 43.9% of the sample. The
mean observation time was 29 minutes ranging from 10 minutes to 1 hour 40 minutes (sd=12
minutes). The mean auditing time was 4 minutes with range from 2 to 10 minutes (sd=1 minute).
2.4.1. PERCENT AGREEMENT
The overall mean score was 16.7 (sd=1.83, min=13, max=20) (Table 1), which corresponds to
69.8% agreement considering 24 (the number of items in the instrument) as a perfect score.
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Table 1. Mean score and percent agreement per case
Minimum
13

Maximum
20

Mean
16.74

Std. Deviation
1.83

% Agreement
69.8

The hypothesis that the percent agreement between observations and SEFs is 85% was tested
using one-sample t-test. The study hypothesis that the true average agreement between the
observation and the first-visit SEF is 85% was rejected (p<0.000) (Table 2). The actual mean
agreement between observations and SEFs was 15.23% lower (95% CI: 13.36%, 17.11%) than
the hypothesized value of the average agreement.
Table 2. The actual and hypothesized percent agreement and their mean difference with the 95% CI*
# of
patients

Actual Hypothesized
mean
mean
(X)
(Y)
66
69.78%
85%
* CI- confidence interval

Mean
difference
(X-Y)
-15.23%

Std.
deviation
7.62

Sig. level
(2-tailed)
.000

95% confidence interval
Lower bound Upper bound
-17.11%

-13.36%

The items were collapsed to reveal the percent agreement for patient complaints, medical history,
physical examination, tests performed, tests assigned, and patient smoking status (Appendix 6).
It was found that patient complaints had 70.83% agreement, medical history had 52.73%
agreement, physical examination had 60.61% agreement, tests performed and tests ordered had
100% and 97.35% agreement respectively. Patient habits had the lowest percent agreement,
45.45% (Table 3).
Table 3. Sum of the scores and percent agreement for domain
Variable name
Patient complaints
Medical history
Physical examination
Tests performed*
Tests ordered†
Patient smoking status

Percent agreement (%)
70.83
52.73
60.61
100
97.35
45.45

Strength of agreement
good
poor
good
excellent
excellent
poor

*Tests performed are electrocardiography and echocardiography examinations
†Tests ordered are X-ray examination, blood tests, treadmill test, and cardiac catheterization
The percent agreement per variable was also calculated considering 66 (the number of
observations) as a perfect score. The results are presented in Appendix 7. Agreement was rather
low for exertional shortness of breath, comorbidities, previous surgical operations, carotid artery
auscultation, patient smoking status, family history, current treatment, patient position while
measuring blood pressure, and position while assessing peripheral pulses. Low percent
agreement for these variables was mainly due to under-recording of findings.
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2.4.2 RECORDING PATTERN
Recording pattern was analyzed to reveal under- and over-recording of positive and negative
findings and improper recording of patient complaints, medical history, and patient habits. The
recording pattern was analyzed also for physical examination and tests performed and assigned
for patients.
Under-recoding of both positive and negative findings for patient complaints, medical history,
and patient habits was calculated as the percentage of responses not recorded in the SEF among
all reported responses. Under-recording of positive findings was defined as the percentage of
positive responses recorded in the SEF among all reported positive responses. Similarly, underrecording of negative findings was considered as the percentage of negative responses recorded
in the SEF among all reported negative responses. Over-recording for these domains was
calculated as the percentage of responses not obtained during the first visit among all recorded.
For physical examination, tests performed, and tests ordered under-recording was calculated as
the percentage of results not recorded in the SEF among all performed procedures. Similarly,
over-recording was computed as the percentage of procedures not performed among all results
recorded in the SEF.
Generally, there were no cases of inaccurate recording of patient compliance or medical history,
but these domains were under-recorded in 42.16% and 77.56% of cases respectively. Patient
smoking status was improperly recorded in 7.32% and under-recorded in 68.29% of cases (Table
4).
Table 4. Recording pattern (%) for patient complaints, medical history, and patient smoking status
Domain
Patient complaints
Medical history
Patient habits

Under-recording
of negative and
positive findings
42.16
77.56
68.29

Under-recording
of positive
findings
18.75
72.22
26.67

Under-recording
of negative
findings
60
92.31
92.31

Inaccurate
recording

Overrecording

0
0
7.32

0
8.33
27.78

Detailed examination of each variable collapsed into these domains revealed that the major
problems of under-recording of positive findings were connected with recording of arrhythmia,
orthopnea, allergy, and, especially, family history and current treatment. Under-recording of
negative findings was found for exertional chest pain, arrhythmia, orthopnea, current treatment,
comorbid conditions, previous surgical operations, and patient smoking status (Appendix 8).
Χ2 test of independence was carried out to reveal the association between raising the question
about smoking status and gender. This revealed that discussion of smoking status with patients is
related to gender and the odds of raising this issue for men is 3.8 times higher than for women
(Table 5).
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Table 5. Rasing the question on patient smoking status by gender
Males
Females
Total
Odds ratio = 3.82906

Raised
28
13
41

Not Raised
9
16
25

# of patients
37
29

Percentage
75.68
44.83

95% confidence interval
Lower bound
Upper bound
1.194321
12.55209

Pr>chi2 = 0.0103

Analysis of the recording pattern of physical examination and tests performed and ordered for
patients indicated some under-recording for tests ordered (9.72%) and both under-recording
(29.32%) and over-recording (28.13%) for physical examination (Table 6). Tests carried out and
assigned to patients were never under- or over-recorded.
Table 6. Recording pattern (%) for physical examination, tests performed, and tests assigned to patients
Domain
Physical examination
Tests performed
Tests ordered

Under-recording
29.32
0
9.72

Over-recording
28.13
0
0

Analysis of each variable separately indicated that the results of blood pressure measurement and
the assignment of blood tests and cardiac catheterization were perfectly recorded (0% of underand over-recording). Significant under-recording was revealed for patient position (either lying
or sitting) while measuring blood pressure, for assessment of peripheral pulses, carotid artery
auscultation, and the prescription of chest X-ray examination. Over-recording problems were
indicated for lungs auscultation, abdominal palpation, assessment of peripheral pulses, position
of peripheral pulses assessed, and carotid artery auscultation (Appendix 9).
2.4.3. DIFFERENCE OF THE MEAN CONCORDANCE SCORE ACROSS PATIENT
PRIMARY DIAGNOSES, CARDIOLOGISTS, AND CARDIOLOGY RESIDENTS
A set of independent variables was examined to reveal possible differences in the mean
concordance scores. The hypothesis that the mean concordance scores are identical within
patient diagnoses and among cardiologists was tested by one–way analysis of variance
(ANOVA). F-test was performed to test whether the mean concordance scores were identical
among cardiologists. According to the classification used at the ACC, patient diagnoses were
divided into six categories, one of which (acquired heart disease/non-rheumatic) happened to be
in the sample only once. To be able to detect possible difference in the mean concordance scores
within diagnosis, this case was excluded from data analysis.
The ANOVA revealed that there was insignificant statistical difference between the mean
concordance scores across patient diagnosis (p=0.373) and across cardiologists (p=0.156). Oneway analysis of variance was performed to test the hypothesis whether the mean concordance
scores were identical among cardiologists performing alone and residents performing under the
supervision of cardiologists (resident-cardiologist pairs). One of the resident-cardiologist pairs
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assessed only one patient included in the sample. Thus, the ANOVA was carried out after
excluding this case from the data. Data analysis showed that the mean concordance scores were
significantly different between one of the pairs (cardiologist 2 and resident 2) and the third
cardiologist performing alone, as well as between the same pair and the fourth cardiologist
performing alone (Table 7).
Table # 7. The difference in the mean concordance score between cardiologist and resident performing under
the supervision of cardiologist
Cardiologist +
resident id (X)

Cardiologist +
resident id (Y)

Mean difference
(X-Y)

Std. Error

Sig.
Level

30
40

22
22

3.2813
3.9786

.8821
.9890

.032
.012

95% Confidence
Interval
Upper
Lower
bound
bound
.1280
6.4345
.4431
7.5141

One-way analysis of variance was applied also to test the differences in the mean concordance
scores for each variable across cardiologists. When a statistically significant difference was
found, a post-hoc test with Bonferroni correction was applied to indicate the mean difference
between the mean concordance scores for each discordant pair of cardiologists. The Bonferroni
correction was used to set the overall probability of Type I error at 0.05 level, as the combined
probability of Type I error for multiple tests is much greater than 0.05.
The ANOVA and the post hoc test revealed that the mean concordance scores were significantly
different among cardiologists for arrhythmia, lungs auscultation, abdominal palpation, and
assessment of peripheral pulses (Table 8).
Table 8. Differences in the mean concordance scores for arrhythmia, lungs auscultation, abdominal
palpation, and peripheral pulses assessment across cardiologists
Item
Arrhythmia
Lungs
auscultation
Abdominal
palpation
Assessment of
peripheral pulses

Std. Error

Sig.
Level

4
5
5
5
2

Mean
difference
(X-Y)
.5379
.5412
.3727
.5167
.4198

.1512
.1374
.1298
.1502
.1512

.004
.001
.034
.006
.044

95% Confidence
Interval
Upper
Lower
bound
bound
.1259
.9499
.1668
.9156
.0189
.7266
.1074
.9260
.0763
.8319

5
5

.4902
.5583

.1348
.1560

.003
.004

.1226
.1333

Cardiologist
id (X)

Cardiologist
id (Y)

3
2
3
4
3
3
4

.8577
.9834
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2.4.4 VALIDITY ANALYSIS
To measure the adequacy of SEF as a source of retrospective data collection, validity analysis
was carried out. Sensitivity and specificity for each recorded domain were calculated. Positive
predictive value (PPV) was also computed for each domain to indicate the percentage of true
positives among all recorded positives.
Sensitivity, specificity, and PPV equal to or higher than 70% were found for tests performed and
tests ordered to patients. Patient complaints, medical history, and patient habits had less than
70% sensitivity, but ≥ 70% specificity and PPV, except for patient smoking status that had <70%
PPV. On the contrary, physical examination had ≥ 70% sensitivity and PPV, but < 70%
specificity (Table 9). Validity of SEFs was examined for each separate variable as well, and the
details are presented in Appendix 10.
Table 9. Sensitivity, specificity, and positive predictive value for each domain
Variable name
Sensitivity
Specificity
Patient complaints
58.15
100
Medical history
22.45
97.01
Physical examination
70.68
38.04
100
100
Tests performed†
89.39
100
Tests ordered‡
Patient smoking status
24.39
80
*PPV is the positive predictive value
†tests performed are electrocardiography and echocardiography examinations
‡tests ordered are X-ray examination, blood tests, treadmill test, and cardiac catheterization

2.5.

PPV*
100
91.67
71.87
100
100
66.67

DISCUSSION

2.5.1. PERCENT AGREEMENT
Prior to implementing this study it was hypothesized that the mean percent agreement between
observations and the first-visit SEFs was 85%, while the actual agreement was found to be
69.8%. On average, the actual agreement was 15.23% lower (95% CI: 13.36, 17.11) than the
hypothesized agreement. Further, analysis of the percent agreement for each domain revealed
that tests performed and tests assigned to the patients had perfect agreement, while patient
complaints and physical examination had good agreement. The weakest area of data collection at
ACC was the recording of findings on medical history and patient habits.
The findings of this study were similar to that of a similar study aimed to validate medical
records, which revealed poor agreement for patient habits, allergies, current medications, family
history, and social history (29%) [13]. On the other hand, the survey conducted at the ACC
revealed excellent agreement for ordered tests and lower agreement for chief complaints, while
other studies indicated the opposite results [10, 12]. This can be explained by a tendency of
cardiologists at NMMC to under-record positive and negative findings on patient complaints.
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Separate analysis for each variable revealed an artificial excellent agreement for allergy,
although there was considerable under-recording of allergies. This should be explained by the
fact that the question regarding allergy was raised only during 5 observations (8.2%) out of 66
and all those cases when the question was not raised were considered concordant according to
the study rules. Meanwhile, the attitude towards raising the question about presence of allergy
could be a matter of concern at the ACC, because it is well known that obtaining careful history
of previous allergies, including drug allergies, is an important prerequisite of reducing the
probability of hypersensitive reactions to drugs [22].
The analysis of percent agreement was carried out including those cases when the question was
not raised during the first visit or the procedure was not performed, which might artificially
increase both the overall and the per variable percent agreement. Thus, it should be expected that
the concordance between observations and SEFs would be lower if those cases are excluded
from the analysis.
2.5.2. RECORDING PATTERN
One of the strengths of data recording at the ACC is the accurate and complete recording of tests
performed and ordered for patients, except chest X-ray examination. Under-recording of chest Xray prescription can be explained by cardiologist’s reliance on the actual presence of X-ray films.
However, these films are kept separately and are not attached to the ambulatory folder where the
SEFs are kept. Thus, auditors or investigators would be unable to detect from the SEF whether
chest X-ray test was prescribed if the prescription is not recorded there.
The study findings showed significant under-recording of both positive and negative findings
regarding patient complaints, patient habits, and, especially, medical history. Family history of
myocardial infarction, hypertension, sudden death, and stroke was generally raised during the
first visit, but it was almost never recorded. Family history is one of the risk factors for heart
disease, although unmodifiable, and should be carefully addressed by physicians [23-24, 27].
Another finding of the study, over-recording of medical history, can be explained by the fact that
in some cases comorbidities and previous surgical operations were noted in the SEF as negatives,
but these issues were not discussed during the first visit.
Recording of current treatment was another weak area of data collection at ACC. Medications
prescribed to a patient by another health care provider were rarely recorded in the SEF, which
might pose some difficulties for assessing continuity and quality of care [27].
It was mentioned previously that the detailed given to record comorbidities and previous surgical
operations varied across cardiologists and residents-cardiologist pairs. Some of them recorded
only those diseases that patients had at the time of referral and/or those conditions that were
considered important for planning of patient management. This, however, could be a subjective
judgement. Moreover, the absence of comorbid conditions and previous surgical operations
should be also recorded in the SEF, but in most such cases the items were left blank, which did
not allow differentiating negative responses from the missing ones. Meanwhile, it is known that
some comorbid conditions and previous surgical operations are those preoperative variables that
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should be considered for risk adjustment of health outcomes after cardiac surgery [25-26]. These
are also indicators of disease severity and should be taken into account when planning alternative
treatments for cardiac patients [25-26].
The same problem was found in recording pattern of patient habits: the positive findings were
recorded, while the negatives ones were left aside. Moreover, there was improper recording of
patient smoking status, though only in a small percent of cases. Analysis showed that the
question about smoking status was raised 3.8 times more often in man than in women. This can
be explained by the widespread perception that Armenian women normally do not smoke. It
should be noted, however, that patient habits are important risk factors for cardiovascular
diseases [23-24].
Under-recording and improper recording of these findings may impose difficulties in conducting
effective patient education programs and may create obstacles for retrospective collection of data
to be used for QA and research activities. Under-recording of both positive and negative findings
may also lead to underestimation of cardiologist’s performance, as without recording it is
impossible to prove that the questions were raised [2,13]. It can be concluded that underrecording of positive and negative findings indicates the lack of established policy and
procedures for recording patient’s medical history and behavioural risk factors.
Data analysis also revealed that there were notable under-recording and over-recording of
physical examination results. Examination of each item separately indicated that the major
problems were found for patient position while measuring BP, position of pulses assessed, and
carotid artery auscultation. Patient BP was measured in either sitting or lying position, but the
position was never recorded in the SEF.
While collecting the data, it was revealed that the detail given to record peripheral
hemodynamics and major arteries auscultation results varied among cardiologists and cardiac
residents. The number of pulses assessed was identified from the item “peripheral
hemodynamic/major arteries”, while the pulse item of SEF showed which artery pulse had been
assessed. The results of carotid artery auscultation were recorded under the item “major arteries”
or as a separate item in remarks. The assessment of peripheral pulses (left and right radial and
left and right pedal pulses) and carotid artery auscultation should be routinely performed in each
patient admitted to the clinic. Data analysis indicated significant under-recording of these
procedures, which in turn indicates the lack of standards on physical examination and
documenting its results.
An over-recording pattern was indicated for lungs auscultation, abdominal palpation, assessment
of peripheral pulses, and carotid artery auscultation. In a study aimed to evaluate the impact of
structured encounter format patient records on provider performance and recording pattern, it
was found that over-recording of physical findings was more common in structured, than in free
text format patient records. The structured format for physical examination predisposed
providers to check all physical examination results even if the examination was partially
performed. Probably, this was the case at ACC. Meanwhile, partial performance of physical
examination may lead to overlooking of patient health problems and to inappropriate patient
management, possibly causing quality of care to suffer. It could be concluded that both the lack
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of training on documentation of medical records and the absence of established guidelines on
conducting patient physical examinations were responsible for the revealed shortcomings in
recording pattern of this domain at ACC.
2.5.3. DIFFERENCE OF THE MEAN CONCORDANCE SCORE ACROSS PATIENT
PRIMARY DIAGNOSES, CARDIOLOGISTS, AND CARDIOLOGY RESIDENTS
The study revealed that there was no statistically significant difference in the overall
concordance score within patient primary diagnoses and among cardiologists, but there was a
statistically significant difference between cardiologists performing alone and residents
performing under the supervision of cardiologists. While analyzing the differences in the average
scores for each variable across cardiologists, statistically significant differences were detected for
arrhythmia, lungs auscultation, abdominal palpation, and peripheral pulses. Although larger
sample size was needed to make appropriate conclusions and recommendations, the study
presented pilot results to be used for planning further research.
2.5.4. VALIDITY MEASUREMENTS
Before relying on medical records as a source of patient data for research or other purposes, it is
necessary to examine their validity. Data analysis was carried out to detect how sensitive,
specific and predictive are the first-visit SEFs in terms of various types of patient information.
When both sensitivity and specificity were equal or exceeded 70% the medical records were
considered appropriate for use as a valid source of patient information for retrospective data
collection.
Data analysis indicated that the first-visit SEFs were sensitive in terms of performance and/or
prescription of ancillary tests and were specific enough to properly identify when these tests
were actually not performed or assigned. Also, the medical records predicted with 100%
accuracy the fact of performance/prescription of these tests. More detailed analysis indicated that
the SEF reflected true positive findings on exertional chest and BP measurement by 76-100%
and true negative findings by 100%. The remaining items had high sensitivity, but low
specificity or low sensitivity, but high specificity (appendix 14) that should be considered when
collecting patient information for research purposes.
2.6.

CONCLUSIONS AND RECOMMENDATIONS

A comprehensive clinical record is a key source of specific patient information used for various
purposes. Considering the importance of accurate and complete patient records, the study was
conducted to evaluate the medical records documentation at the ACC at NMMC. The study
indicated the following strengths and weaknesses of data collection at ACC:
•

Good agreement between observations of the actual patient-provider encounter and medical
records;
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Significant under-recording of positive findings regarding family history and current
treatment;
Significant under-recording of negative findings regarding patient complaints, medical
history, and patient habits;
Considerable under-recording of patient position while measuring BP and the results of
particular peripheral artery assessments;
Substantial over-recording of lungs auscultation, abdominal palpation, assessment of
peripheral pulses, and carotid artery auscultation;
Valid patient specific information with respect to BP measurement, tests performed and
ordered to patients;
Absence of established standards on history taking, physical examination, and
documentation of medical records;
Variability of the mean concordance score among providers.

Good agreement between direct observations of patient-cardiologist encounters and the first-visit
SEFs supports the use of the first-visit SEFs as a source of patient information for further QA
activities and research purposes only after some improvements are designed and implemented.
The first-visit SEF was found to be valid source of patient data only with regard to BP
measurement, ECG and EChO examinations, prescriptions of blood tests, treadmill test, and
cardiac catheterization that had a high percent agreement, sensitivity, specificity, and PPV.
Under-recording of patient complaints, medical history, and patient smoking status resulted in
decreased percent agreement and lowered the adequacy of patient records. It is necessary to
emphasize the need for recording not only positive, but also negative findings, differentiating
them from the missing ones. It is quite important to record patient family history and allergy and
the SEF should be redesigned to include this information. Comorbid conditions and previous
surgical operations had poor agreement that highlights the need to establish the standards on
history taking regarding these items and to separate comorbidities from the previously endured
diseases. Besides, to fairly compare indicators of health care quality at NMMC over time and
within similar health care organizations, it is necessary to use standardized coding (e.g. ICD) of
patient diagnosis and comorbid conditions.
Patient position while measuring BP was either sitting or lying. This idicates the necessity of
implementing a standardized approach: either measuring BP in a single position or mentioning
the position in the SEF. Further, under-recording of both the results of physical examination and
the prescription of chest X-ray examination may lead to underestimation of provider
performance and may diminish the adequacy of medical records for further research and quality
assurance purposes. Thus, it is essential to improve recording patterns through conduction of
trainings for medical staff.
Over-recording of lungs auscultation, abdominal palpation, assessment of peripheral pulses,
position of peripheral pulses assessed, and carotid artery auscultation suggests an existence of a
problem with documenting these items. In addition, incomplete assessment of patient health may
lead to disregarding of disease symptoms and signs, which in its turn may result in under-
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diagnosis, incomplete treatment and worsening of patient health outcomes. Thus, it is extremely
important for NMMC:
• to develop clinical guidelines on history taking, physical examination, and data collection on
patient health behavior;
• to train medical staff on accurate and complete documentation of patient information; and
• to establish internal evaluation processes at NMMC ensuring compliance of everyday
practice with the existing standards.
Patient weight and height are excluded from the first-visit SEF, while overweight is one of the
modifiable risk factors for heart disease [23-24]. The equipment to measure patient weight and
height is available at NMMC and the measurements can be performed by nurses while patients
are waiting for appointment with cardiologists. It is recommended also to note the type of patient
visit, i.e. primary or follow-up, in the nurses’ notebook when assigning a date and time for
patient visit to facilitate purposeful data collection.
It should be noted that the intrusive nature of the study involving direct observations of patientcardiologist encounters might lead to modified behavior and recording pattern. Although it is
believed that the study results reflect the real situation at NMMC, it is desirable to assess the
adequacy of medial records with implementation of less intrusive methods.
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3.1.1. STUDY PROTOCOL
A medical record is initiated for each patient admitted to NMMC who should undergo cardiac
surgery and/or cardiac catheterization. At discharge, specific data is collected for surgical
patients and is documented in a handwritten SEF (“Heart Chart”) by cardiac surgery residents.
Thereafter, patient information is entered into a surgical summary database by a cardiac surgery
fellow. At the time the study was initiated, medical records and data entered into database were
available for patients operated on in May-June. The adequacy of surgical summary database was
evaluated comparing patient information documented in medical records and entered into the
database.
Generally, some items are documented directly in patient records while others are first recorded
in other SEFs used in different clinical departments of NMMC and are added to the clinical
records when patients are discharged or transferred. Thus, medical records, charts of the
intensive care unit (ICU), or transfusion cards were used as the primary source of recorded
information.
Depending on the comparability of patient specific data in two sources (in the records and in the
database) a response ranging from 1 to 5 was assigned to each item. Response 1 was assigned to
an item, if the item was recorded in both sources of patient information and was the same in its
content. Response 2 was assigned if the item was recorded in both sources, but was different in
its content. Responses 3 and 4 were assigned if the item was recorded either only in medical
records or only in the database respectively, while response 5 was assigned when the item was
not recorded in either source. It should be noted that surgical summary database was designed in
a way that captures only positive findings, thus, it was impossible to differentiate negative
responses from missing ones. A blank field in the clinical database was considered as absence of
that particular information and when the item was not recorded in medical record either,
response 5 was assigned to the item.
Instructions were developed for auditing surgical summary database to ensure its objectivity and
to facilitate further data collection by persons without medical background (Appendix 10).
3.1.2. STUDY INSTRUMENT
The instrument was developed based on the content of the handwritten patient record (Appendix
11) and consisted of 23 closed-ended questions (Appendix 12). The instrument included items
that were relevant to or essential for quality assurance activities and/or were the risk factors for
cardiac surgery. The investigator prepared the questionnaire in consultation with the cardiac
surgery fellow, a counterpart of N2-RR project.
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The instrument was pre-tested on 10 patient records. The major problems were indicated for
“patient diagnosis”, “surgical procedure”, and “other post-operation complications” items. It was
revealed that patient diagnoses and surgical procedures were entered into database in words,
sometimes using abbreviations. A list of patient diagnosis and surgical procedures was
developed to ensure consistency while assessing the adequacy of database regarding these
variables (Appendix 13).
Generally, the afore-mentioned variables are documented in patient records before surgery, while
the surgical protocol is completed after the operation. In those instances, when inconsistency
between patient records and the database was indicated regarding patient diagnosis, surgical
procedure, and other post-surgical complications, the concordance was checked comparing the
information entered into the database with that recorded in the surgical protocol. This strategy
was applied to check the consistency of patient diagnosis across several sources of patient
information and to reveal whether these sources are routinely reviewed before and after surgical
operations.
Some technical problems were noted for “re-operation”, “post-surgical in-hospital death”,
“mediasthenitis”, “wound infection”, “blood used for transfusion”, and “insulin administered to
patients” items. In both sources, these items were only checked as positive or left blank, so that
response 2 (recorded in both sources but different in content) was not applicable for them.
3.1.3. STUDY POPULATION
The eligibility criteria for inclusion into the evaluation of surgical summary database sub-project
were the following:
• surgical patients of NMMC
• patients who underwent open-heart cardiac surgery no latter than June, 2001.
The exclusion criteria were as follows:
• patients who underwent surgical procedures other than open-heart cardiac surgery (i.e.
cardiac catheterization, other close-heart invasive procedures).
The sample size of the study was determined using one-sample proportion formula in the
STATA 7.0 statistical software. The standard agreement was 0.95, the hypothesized agreement
between medical records and surgical summary database was 0.85 (based on expert opinion), and
the least difference desirable to detect was 0.10. With 80% power and alpha error of 0.05 the
sample size was calculated equal to 53 patients. Considering possible problems that might
naturally rise during the study implementation the sample size was increased to 61 patients.
The latest 61 medical records starting from June 2000 were selected and the database
information for these patients was reviewed.
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3.2. ETHICAL CONSIDERATIONS
The study possessed no risk for patients, as it involved secondary data analysis. Thus, informed
consent was provided neither to patients nor to medical staff members of NMMC. However,
approval to access surgical protocols, surgical summary database and medical records from the
archive was obtained prior to initiating the study. Patient records and surgical summary database
were reviewed in the hospital to ensure patient confidentiality. In addition, the investigator
undertook necessary actions to ensure confidentiality when there was a need to use patient names
for retrieving patient records.
3.3. STUDY LIMITATIONS
Although patient records were selected non-randomly, it was believed that the study results
reflected the true picture of data collection at NMMC, as a single person transferred patient data
from handwritten patient records into the database. Therefore, the variation of data entry
depending on operators was minimized. For such surveys, sequential record analysis is normally
considered adequate.
3.4. DATA ANALYSIS
The data was entered into SPSS 10.0 and was analyzed through SPSS 10.0 and MS Excel
statistical software. Double entry with error checking was performed to eliminate possible errors.
A total of 61 patient records/surgical summary charts were reviewed. In both sources, scores (1
to 5) were assigned to each item to allow comparison between them. As the medical records
were considered as a “gold standard”, both response 2 (recorded in both sources, but different in
its content) and response 3 (recorded in the record and missing in the database) were treated
similarly during the analysis of validity.
3.4.1. PERCENT AGREEMENT
The overall percent agreement between patient records and surgical summary database
constituted 88.74%. This was not significantly different from the hypothesized percent
agreement of 85% (Table 11).
Table 11. The actual and hypothesized percent agreement and their mean difference with the 95% CI*
# of medical
records

Actual Hypothesized
mean
mean
(X)
(Y)
61
.8874
.85
* CI- confidence interval

Mean
difference
(X-Y)
.0374

Std.
deviation

Sig. level
(2-tailed)

.0405

.4133

95% confidence interval
Lower bound Upper bound
.8081

.9667

Percent agreement for each item was calculated considering 61 (# of medical records included in
the sample) as a perfect agreement. The results showed that there was 81-100% agreement for all
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variables except diagnosis documented in patient records, heart failure class, ICU stay, and blood
used for transfusion (Appendix 14). Heart failure and ICU stay items had 77.05% agreement,
while diagnosis and blood used for transfusion had 47.54% agreement. Further data analysis was
performed to reveal the consistency of patient diagnoses and surgical procedures between the
surgical protocol and database. The percent agreement for surgical procedures between these two
sources of patient information was significantly higher than that between patient records and
database. The percent agreement for diagnosis between surgical protocol and database was
59.38%, while it was only 47.05% between medical records and database (Table 12).
Table 12. The percentage of agreement for patient diagnosis and surgical procedures between database and
patient records and between database and surgical protocols
Item

Percent agreement between
Percent agreement between
surgical summary database and
surgical summary database and
patient records*
surgical protocols†
Patient diagnosis
47. 54%
59.38%
Surgical procedure
93.44%
100%
* Percentage of agreement was calculated among all 61 cases
† Percentage of agreement was calculated among cases that were discordant between database and patient records

3.4.2. VALIDITY ANALYSIS
Validity of surgical summary database was examined to identify its appropriateness as a valid
source for retrospective data collection. When both sensitivity and specificity were equal to or
exceeded 70%, the medical records were considered as a valid source of patient specific
information.
Data analysis indicated that the overall sensitivity of the surgical summary database, i.e. its
ability to reflect positive findings among true positives, was 86.26% and the overall specificity of
it, i.e. its ability to reflect negative findings among true negatives, was 100%. Also, the database
was able to correctly predict positive patient information 96.96% of the time (i.e. the findings
stated as positive were really positive in 96.96% of cases). Validity analysis for each variable
indicated that the database reflected true positive findings by 77-100% and true negative findings
by 79-100% for almost all items, except gender, diagnosis, heart failure class, and blood used for
transfusion. Gender had 100% sensitivity, but 0% specificity, which can be explained by a
general tendency of not mentioning patient’s gender in medical records relying on first names of
patients that usually reflect his/her gender. Unlike this, patient diagnosis, heart failure class, and
blood usage had low sensitivity (3-48%), but high specificity (85-100%). Other post-surgical
complications were 100% sensitive and 85% specific, but the database was able to predict the
existence of post-surgical complications in only 18% of the cases (Appendix 15).
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DISCUSSION

3.5.1. PERCENT AGREEMENT
Data analysis indicated that all variables had perfect agreement, except patient diagnosis, heart
failure, ICU stay, and blood usage. ICU stay and heart failure class had good agreement, while
patient diagnosis and blood usage had poor agreement. Poor agreement for patient diagnosis can
be due to entering data without use of standardized coding. Although a single person enters data,
diagnosis description entered into database can be different from terminology used by another
individual who documents patient diagnosis in medical records. In addition, patient diagnoses
and surgical procedures are recorded using abbreviations that can be unfamiliar to researchers or
auditors. In databases of other medical centers, diagnoses and procedures are recorded using the
International Coding of Diseases (ICD) [4]. It should be noted that patient diagnosis is the most
important data that should be accurately recorded to enable monitoring of health care quality
indicators over time.
Poor agreement of blood usage can be explained by clinicians’ reliance on availability of blood
transfusion database with detailed information on blood and blood products usage at each
department and for each patient. However, these databases are linked only by patients’ names
and by medical records’ numbers, and so, it is impossible to switch directly from one database to
another.
Lower percentage of agreement between medical records and surgical summary database for
ICU stay can be explained by the fact that the duration of patient stay in ICU is calculated by
hand and recorded in Heart Chart by cardiac surgery residents. There are no established rules for
calculation of ICU stay and so, this can be done differently by different residents. For example,
one person can calculate the ICU stay using hours typed at the top of the columns in the ICU
chart, another resident may calculate it using number of those columns where the patient
information is recorded. The latter way can be imprecise as a column can be filled not only for
an hour, but also for half an hour. Although the detected difference is not big (1-3 hours), patient
stay in the ICU is considered as a quality of care indicator. Therefore, it is necessary to ensure
identical calculation and recording of ICU stay. Further, heart failure class is documented in
medical records by cardiologists before the operation, while this data is entered into database by
cardiac surgery fellows after the operation is performed and the final diagnosis is confirmed. A
process of revising medical records after operation, however, is not established at NMMC, which
can explain the inconsistency between these two sources of patient information.
The completeness of surgical summary database in comparison with databases used by other
similar health care organization was considered beyond the scope of this study. However, the
study revealed a lack of several important variables related to patient health care outcomes. The
Cooperative Coronary Artery Bypass Graft (CABG) Project that was conducted in 1993-94
reached a consensus on risk factors for post-CABG mortality and identified three groups of these
factors depending on their relation to post-operative mortality [25]. The scientific literature
indicates that some core variables related to operative mortality, such as left ventricular ejection
fraction, percent stenosis of left main coronary artery, number of major coronary arteries with
stenosis > 70%, urgency (acuity) of operation, etc. should be routinely collected for each patient
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[24-26, 28]. This study revealed that some of these variables were documented only in
handwritten patient records. Considering the potential use of surgical summary database for
epidemiological purposes and for fair comparison of health care outcomes over time and within
similar institutions it is necessary to include these post-surgery outcomes related variables into
the surgical summary database.
The study revealed that patient comorbid conditions and post-surgical complications were also
entered into the database without using any standardized coding, which might result in variation
of terminology by operators. Standardized coding will facilitate the adjustment for patient case
mix and will contribute to the comparability of quality indicators over time and across other
similar organizations.
Some errors in data may be eliminated if software used for data entry notifies the user that the
data entered in a given field exceeds the acceptable (higher or lower) limits (e.g., for creatinine
level).
3.5.2. VALIDITY ANALYSIS
Clinical databases have a great potential to facilitate research, audit, quality assurance, and other
activities. Prior to their use, however, it is necessary to evaluate the validity and reliability of
such databases. The N2-RR project revealed that the surgical summary database is sensitive,
specific, and predictive enough to be considered as a valid source of patient information.
However, the per-variable analysis of validity indicated that diagnosis, heart failure class, and
blood usage had low sensitivity. Considering the relation of these variables to post-operative
health care outcomes, it is important to accurately record this information to properly adjust for
patient case mix and facilitate monitoring of health care outcomes.
It should be noted also that the absence of a specific patient condition is never noted in the
surgical summary database, so that it is impossible to differentiate negative responses from
missing ones. This can create obstacles for both the assessment of health care quality at NMMC
and the research activities based on this database.
3.6.

CONCLUSIONS AND RECOMMENDATIONS

A high quality clinical database is an important source of patient information used for QA,
research, medical audit, reimbursement, and other purposes. The study indicated the following
strengths and weaknesses of data collection at NMMC:
•
•
•
•

Excellent overall agreement between patient medical records and surgical summary database
Good agreement for heart failure class and patient stay in the intensive care unit
Poor agreement for patient diagnosis and blood usage
Entering data without usage of standardized coding of comorbid conditions, patient
diagnoses, surgical procedures, and post-surgical complications
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Entering data without coding the names of patients and/or clinical staff members to ensure
confidentiality
Lack of strategies to mention negative findings (absence of a particular patient condition) in
the database
Lack of strategies to range check data that exceed acceptable limits
Incomplete clinical database in comparison with those used by other health care institutions
of similar type
High overall sensitivity, specificity, and positive predictive value of the database
Low sensitivity of data on patient diagnosis, heart failure class, and blood usage.

The excellent overall agreement between patient records and the surgical summary database and
its high validity could support the use of this clinical database as a source of patient specific
information for QA and research activities at NMMC. However, it is necessary to design and
implement several improvements in data collection at NMMC to ensure development of high
quality clinical database. Thus, it is recommended:
•
•
•
•
•

To establish standards for coding of patient diagnoses and surgical procedures (e.g., ICD)
To redesign surgical summary database to include negative findings
To use software strategies notifying the user about missing data and monitoring for data that
exceed acceptable limits
Based on international standards, to redesign the surgical summary database to include
variables important for adjustment of patient case mix
Train staff members on completion of medical records and data entry.

The completeness of surgical summary database in comparison with the international clinical
standards and timeliness of data entry were considered beyond this study. It is recommended to
conduct further research to indicate timeliness of the surgical summary database completion and
quantify completeness of this database according to international standards.
In conclusion, the study confirmed that the accuracy and completeness of medical records and
clinical databases should be evaluated prior to their use as a source of patient data for QA and
research activities. This study can serve as a basis for designing and implementing improvements
in other aspects of patient data collection at NMMC. It is recommended to identify and solve
problems using a group approach with involvement of employees who are in charge of enacting
changes. This may result in improvement of health care quality and, consequently, of patient
health outcomes. Moreover, in a broader view, the NMMC may serve as a model of successful
introduction and implementation of QA activities in the Armenian health care system. NMMC
experience in this sphere can be used by other hospitals in Armenia to accept the “philosophy” of
QA as an indispensable function of any health care organization to provide high quality health
care.

AUA/NMMC N2-RR Project

27

REFERENCES
Joint Commission International Accreditation. Manual: Joint Commission International
Accreditation Standards for Hospitals. 2000.
Rasisnski
D.
Medical
records.
October,
http://www.afip.org/Departments/legalmed/jnrm1999/records.html

2001.

[on-line]

Payne, B. C. The medical record as a basis for assessing physician competence. Annals of
Internal Medicine. 1979; 91(4): 623-9.
Black N. High-quality clinical databases: breaking down barriers. Lancet. 1999; 353 (9160),
1205-6.
Donabedian A. The definitions of quality and approaches to its assessment. vol.1. Ann Arbor,
Michigan: Health Administration Press; 1980.
Donabedian A. An introduction to quality assurance in health care. (unpublished) 2000.
Selbmann H.-K. and Uberla K.K., editors. Quality assessment of medical care. Gerlingen:
Bleicher; 1982.
Lyons, T. F. and B. C. Payne. The relationship of physicians' medical recording performance to
their medical care performance. Medical Care. 1974; 12(5): 463-9.
Duggan, A. K., B. Starfield, et al. Structured encounter form: The impact on provider
performance and recording of well-child care. Pediatrics. 1990; 85(1): 104-113.
Starfield, B., D. Steinwachs, et al. Concordance between medical records and observations
regarding information on coordination of care. Medical Care. 1979; 17(7): 758-66.
Reich DL, Wood RKJr, Krol M, Adams DC, Hossain S, Bodian CA. Arterial blood pressure and
heart rate discrepancies between handwritten and computerized anesthesia records. Anesth
Analg. 2000; 12(3): 612-6.
Zuckerman, A. E., B. Starfield, et al. Validating the content of pediatric outpatient medical
records by means of tape-recording doctor-patient encounters. Pediatrics. 1975; 56(3): 407-11.
Romm, F. J. and S. M. Putnam. The validity of the medical record. Medical Care. 1981; 19(3):
310-15.
Bentsen, B. G. The accuracy of recording patient problems in family practice. Journal of Medical
Education. 1976; 51(4): 311-316.
Wrenn, K., L. Rodewald, et al. The use of structured, complaint-specific patient encounter forms
in the emergency department. Annals of Emergency Medicine. 1993; 22(5): 805-12.

AUA/NMMC N2-RR Project

28

Britt H, Meza RA, and Del Mar C. Methodology of morbidity and treatment data collection in
general practice in Australia: a comparison of two methods. Family Practice. 1996; 13(5): 462-7.
Koroukian S, McPherson R, Yeritsyan N, and Oksuzyan A. A survey of adherence to
international hospital standards at Nork Marash Medical Center. Technical Report.
AUA/NMMC; 2000.
Koroukian S and Vardanian A. Report on data collection and analysis at Nork Marash Medical
Center. AUA/NMMC; 2001.
American Heart Association. Angioplasty and cardiac revascularization treatments and statistics.
Open heart surgery statistics. September, 2001. [on-line]
http://www.americanheart.org/Heart_and_Stroke_A_Z_Guide/angioc.html
Goble AJ and Worcester MUC. Best practice guidelines for cardiac rehabilitation and secondary
prevention. Heart Research Center, Australia: Department of Human Services Victoria, 1999.
US National Library of Medicine. Medical Encyclopedia. Heart bypass surgery. September,
2001. http://www.nlm.nih.gov/medlineplus/ency/article/002946.htm
Malseed RT and Girton SE. Pharmacology. Drug therapy and nursing considerations. 3rd edition.
Philadelphia: J.B. Lippincott Company, 1990.
Coronary heart disease statistics: Risk factors for coronary heart disease. August, 2001. [on-line]
http://www.dphpc.ox.ac.uk/stats/2000/2000/key facts/index.html
Bloomington Hospital & Health Care System: Heart Risk Assessment Quiz: Risk factors for
heart disease. June, 2001. [on-line] http://www.bhhs.org/heart/
Jones RH, Hannan EL, Hammermeister KE, DeLong ER, O’Connor GT, Luepker RV, Parsonnet
V, and Pryor DB. Identification of preoperative variables needed for risk adjustment of shortterm mortality after coronary artery bypass graft surgery. J Am Coll Card. 1996; 28: 1478-87.
Hannan EL, Racz MJ, Jollis JG, and Peterson ED. Using Medicare claims data to assess provider
quality for CABG surgery: does it work well enough? Health Services Research. 1997; 31: 6.
Greenberger NJ and Hinthorn DR. History taking and physical examination: essentials and
clinical correlates. Baltimore: Mosby-Year Book, Inc, 1993.
Issued by Center Health Services Research at the American University of Armenia.
The Society of Thoracic Surgeons. Adult Cardiac Surgery Database: Data Collection Form.
Version 2.33, 1999.

AUA/NMMC N2-RR Project

29

APPENDICES

AUA/NMMC N2-RR Project

30

APPENDIX 1. The first-visit structured encounter form of the Adult Cardiology Clinic
êñï³µ³Ý_________________________________1-ÇÝ ³ÛóÇ ³/Ã_____/____/_____Ã.
².².Ð.____________________________________________ê»éÁ _________
ÌÝÝ¹Û³Ý ³Ùë³ÃÇíÁ _________/_____________19 _____Ã. î³ñÇùÁ __________ï.
ä»ïáõÃÛáõÝ____________________Ø³ñ½__________________ø³Õ³ù __________
öáÕáó_________________________________îáõÝ_____´Ý³Ï.______Ð»é.________
²ßË.í³Ûñ____________________________________________________Ð»é.______
´³ñ»Ï³Ù____________________________________________________Ð»é.______
àõÕ³ñÏáÕ µÅÇßÏ
²ËïáñáßáõÙª _______________________________________________________________________
àõÕ»ÏóáÕ ÑÇí.

_________________________________________________________________________
SA – FC -

I

II

III

IV

UA

HF –FC -

0I

II

III

IV

IHD

AHD//Rheumatic

AHD//NonRheumatic

CHD

Hypertension

Arrhythmia

Cardiomyopathy

NS

ÐÇí. ï»ë³ÏÁª
¶ïÝíáõÙ ¿ª

Medication

Folow-up

X-ray

Holter

Other

Tredmill

Üºðêðî²ÚÆÜ Ðºî²¼àîàôÂÚàôÜ

_______/________/__________________________________________________________
_______/________/__________________________________________________________
_______/________/__________________________________________________________
_______/________/__________________________________________________________
ìÆð²Ð²î²Î²Ü ØÆæ²ØîàôÂÚàôÜ

_______/________/__________________________________________________________
_______/________/__________________________________________________________
_______/________/__________________________________________________________
❒ ÌË³Ëáï

❒ ²ÉÏáÑáÉ

❒ ÎÉÇÙ³ùë

❒ ÐÇå»ñËáÉ»ëÃ»ñÇÝ¿ÙÇ³

❒ ÐÇå»ñ·ÉÇÏ¿ÙÇ³

Ø³Ñí³Ý ³/Ã. _______/________/_____
ä³ï×³éÁ _____________________________________________________

❒ ²ÛÉ
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APPENDIX 2. Instrument for the evaluation of medical records documentation at the Adult Cardiology Clinic
1 = raised/positive
2 = raised/negative
3 = none
1-3 responses for A and D sections

1 = recorded/positive
2= recorded/negative
3 = none

Yes = test performed/ordered
No = test not performed/not ordered
Yes/No responses for B and C sections

Yes = results recorded/prescription recorded
No = results not recorded/prescription not recorded

Date: ____/____/2001
Observation Start time: _____: _____
Patient ID:
Resident ID:
Auditing End time: _____: _____

#
Item

A.

Anamnesis Morbi:
Exertional chest pain
Exertional shortness of breath
Arrhythmia
Orthopnea
Family history
(e.g. for myocardial infarction
hypertension
stroke
diabetes
renal failure
others)

Allergy

Observation
Response
1/2/3

Observation End time: _____: _____
Auditing Start time: _____: _____

1st visit SEF
Response
1/2/3

Score
0-1
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Current treatment

Comorbidities
(e.g. myocardial infarction,
stroke
diabetes
gastric ulcer
rheumatic fever
others)

Previous surgical operation(s)
(e.g. cardiac surgery,
gastric ulcer resection,
others)

B.
10a.
10b.

Physical examination

Blood pressure measurement
Sitting/lying position while
measuring BP
Heart auscultation
Lungs auscultation

Abdominal palpation
14a.

Peripheral hemodynamics
(left radial pulse,
right radial pulse
left pedal pulse
right pedal pulse)

Yes

No

Yes

No
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14b.

Position of pulse assessed
Carotid artery auscultation

C.

Other tests
Electrocardiography (ECG)
Echocardiography (EchO)
Chest X-ray examination

35

Blood tests
(prothrombin index,
electrolytes [Na, Ca, K],
creatinine,
glucose,
cholesterol,
triglycerides,
HDL,
LDL,
bun,
others)

Treadmill
Cardiac catheterization
D.

Risk factor

Smoking status
Patient name:

Patient primary diagnosis:
Patient secondary diagnosis:

1/2/3

1/2/3
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APPENDIX 3. Instructions for observations of patient-provider encounters at the adult
cardiology clinic
1= raised/positive*
2= raised/negative
3= none
* 1-3 responses for sections A and D
Yes/No responses for B and C sections

The question was raised during the first visit and a
patient answer was positive
The question was raised during the first visit and a
patient answer was negative
The question was not raised during the first visit

Section A / Anamnesis Morbi
1.

Did a cardiologist ask a patient about exertional having chest pain? [1-3]

1

If a question about having exertional chest pain was raised and a patient had the exertional chest
pain
If a question about having exertional chest pain was raised and a patient had not the exertional chest pain
If a question about having exertional chest pain was not raised

2
3

Note: Chest pain sensation can be described by a patient as an unpleasant feeling (e.g. pressing, squeezing,
strangling, constricting, bursting, burning, etc). The exertional chest pain is defined as chest pain related to the
physical activity.
2.

Did a cardiologist ask a patient about having exetional shortness of breath? [1-3]

1

If a question about having exertional shortness of breath was raised and a patient had the exertional
chest pain
If a question about having exertional shortness of breath was raised and a patient had not the exertional
chest pain
If a question about exertional chest pain was not raised during the first visit

2
3

Note: A patient can describe the shortness of breath as a feeling of urgent need to take another breath. The
exertional shortness of breath is defined as shortness of breath related to the physical activity.
3.

Did a cardiologist ask a patient whether s/he has arrhythmia? [1-3]

1
2
3

If a question about having arrhythmia was raised and a patient had the arrhythmia
If a question about having arrhythmia was raised and a patient had not the arrhythmia
If a question about having arrhythmia was not raised during the first visit

Note: The arrhythmia can defined by a patient or cardiologist as “pounding”, “stopping”, “jumping” or “racing”.
4.

Did a cardiologist ask a patient about having orthopnea? [1-3]

1
2
3

If a question about having orthopnea was raised and a patient had the orthopnea
If a question about having orthopnea was raised and a patient had not the orthopnea
If a question about having orthopnea was not observed during the first visit

Note: Orthopnea is defined as having difficulties with breathing that occur in lying position and is relieved promptly
by sitting or standing position.
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5.

Did a cardiologist ask a patient about having family history of any disease? [1-3]

1

If a question about having family history of any disease was raised and a patient mentioned one/some
disease(s)
If a question about having family history of any disease was raised and a patient had not family history of
any disease
If a question about having family history of any disease was not raised during the first visit

2
3

Note: If a patient had a family history of any disease, write down the diseases that the patient had reported.
6.

Did a cardiologist ask a patient about having an allergy/ [1-3]

1
2
3

If a question about having an allergy was raised and a patient responded positively
If a question about having an allergy was raised and a patient responded negatively
If a question about having an allergy was not raised during the first visit

7.

Did a cardiologist ask a patient whether s/he is receiving treatment for a heart disease? [1-3]

1
2
3

If a question about being currently treated for a heart disease was raised and a patient responded positively
If a question about being currently treated for a heart disease was raised and a patient responded negatively
If a question about being currently treated for a heart disease was not raised

Note: If answer is positive, write down the names of the drugs that the patient mentioned.
8.

Did a cardiologist ask a patient about having comorbidities (illnesses other than heart disease)? [1-3]

1
2
3

If a question about having comorbidities was raised and a patient responded positively
If a question about having comorbidities was raised and a patient responded negatively
If a question about having comorbidities was not raised during the first visit

Note: If a patient answer was positive, write down those diseases that the patient had noted, both those that s/he
currently has and that s/he had in the past.
9.

Did a cardiologist ask a patient about having surgeries in the past? [1-3]

1
2
3

If a question about having surgical operations in the past was raised and a patient answered positively
If a question about having surgical operations in the past was raised and a patient responded negatively
If a question about having surgical operations in the past was not raised during the first visit

Note: If a patient response was positive write down those operations that the patient listed.
Section B / Physical examination
10a.

Did a cardiologist perform blood pressure measurement in patient? [Yes/No]

Yes

If a cardiologist/nurse applied the cuff of the sphygmomanometer to a patient bare upper arm, placed the
disk of the stethoscope face down under the cuff and immediately above a patient elbow, squeezed the had
bulb rapidly, and delatated the cuff slowly
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No

If a cardiologist/nurse did not either apply the cuff of the sphygmomanometer to a patient bare upper arm,
or did not place the disk of the stethoscope face down under the cuff and immediately above a patient
elbow, or did not squeeze the had bulb

10b.

What was a patient position while measuring blood pressure? [Yes/No]

Yes

A patient blood pressure was measured either in sitting or lying position

No

A patient position was not measured (see 10a No)

11.

Did a cardiologist perform heart auscultation? [Yes/No]

Yes

If a cardiologist applied the disk of the stethoscope on a patient chest in the area of the heart projection:
second right interspace and the left third interspace adjacent to the sternum, second left interspace, fourth
and fifth interspaces adjacent to the left sternal border, and cardiac apex

No

If a cardiologist did not apply the disk of the stethoscope on a patient chest in the area of the heart
projection

12.

Did a cardiologist perform lung auscultation? [Yes/No]

Yes

If a cardiologist applied the disk of the stethoscope face down on the anterior and posterior sides of a
patient chest

No

If a cardiologist did not apply the disk of the stethoscope on a patient anterior and posterior sides of chest

13.

Did a cardiologist perform abdominal palpation? [Yes/No]

Yes

If a cardiologist palpated a patient abdomen

No

If a cardiologist did not palpated a patient abdomen

14a/b.

Did a cardiologist assessed a patient peripheral pulses? [Yes/No]

Yes

If a cardiologist took a patient radial and pedal pulses on both left and right hands and legs (e.g.: using tips
of index and third fingers a cardiologist located the area between a patient wrist bone and tendon on the
thumb side of either wrist

No

If a cardiologist did not check radial and pedal pulses of a patient

Note: If a cardiologist assessed a patient peripheral pulses, write down for which arteries the pulse was taken.
15.

Did a cardiologist perform the auscultation of carotid arteries? [Yes/No]

Yes

If a cardiologist applied the disk of the stethoscope face down on the right and left lateral sides of a patient
neck
If a cardiologist did not apply the disk of the stethoscope face down on the right and left lateral sides of a
patient neck

No
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Section C / Other tests
16.

Did a cardiologist/nurse perform electrocardiography? [Yes/No]

Yes

If a patient was asked to lie on a bed or examining table and electrodes were attached to the skin of a
patient legs, arms, and chest. After the recording process had begun, a graphic representation of a heart at
work appeared on the paper

No

If electrodes were not attached to the skin of a patient legs, arms, and chest. After the recording process had
begun, a graphic representation of a heart at work did not appeared on the paper

17.

Did a cardiologist perform echocardiography? [Yes/No]

Yes

If a patient was asked to lie on the table or the examination table, special jelly was applied to a patient
chest, and as a cardiologist maneuvered the transducer on a patient chest, the reflection image of heart
appeared on the screen
If a cardiologist did not maneuvered the transducer on a patient chest and the reflection image of heart did
not appear on the screen

No

18.

Was a patient prescribed the chest X-ray examination? [Yes/No]

Yes

If a patient was prescribed chest X-ray examination

No

If a patient was not prescribed chest x-ray examination

19.

Was a patient prescribed blood tests? [Yes/No]

Yes

If a patient was prescribed blood tests

No

If a patient was not prescribed blood tests

Note: If a patient was prescribed blood tests mark those tests that a cardiologist reported.
20.

Was a patient prescribed treadmill examination? [Yes/No]

Yes

If a patient was prescribed treadmill examination and was referred to the appropriate health care
organization

No

If a patient was not prescribed treadmill examination

21.

Was the cardiac catheterization proposed to a patient? [Yes/No]

Yes

If a patient was proposed the cardiac catheterization

No

If nothing was mentioned about the cardiac catheterization

Section D / Risk factor
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22.

Did a cardiologist ask a patient about smoking habit? [1-3]

1
2
3

If a question about being a smoker was raised and a patient responded positively
If a question about being smoker was raised and a patient responded negatively
If a question about being smoker was not raised during the first visit

40
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APPENDIX 4. Instructions for auditing the medical records documentation in the adult
cardiology clinic
1= recorded/positive
2= recorded/negative
3= none
Responses 1-3 for the sections A and D
Responses Yes/No for the sections B and C

A patient respond was recorded and the findings
were positive
A patient respond was recorded and the findings
were negative
The item on the SEF is left blank

Section A / Anamnesis Morbi
1.

Was a patient complaint about having exertional chest pain recorded in the SEF? [1-3]

1

If a patient complaint about having or exertional chest pain was recorded in the SEF under the item
“Anamnesis Morbi”
If a patient note about not having the exertional chest pain was recorded in the SEF
If nothing was recorded in the SEF regarding the exertional chest pain

2
3

Note: The exertional chest pain can be defined as the chest pain related to the physical and emotional activities.
2.

Was a patient complaint about having exertional shortness of breath recorded in the SEF? [1-3]

1
2
3

If a patient complaint about having exertional shortness of breath was recorded in the SEF under the item
“Anamnesis Morbi”
If a patient note about not having exertional shortness of breath was recorded in the SEF
If nothing was recorded in the SEF regarding the exertional shortness of breath

3.

Was a patient complaint about having arrhythmia recorded in the SEF? [1-3]

1
2
3

If a patient complaint about having arrhythmia was recorded in the SEF under the item “Anamnesis Morbi”
If a patient note about not having arrhythmia was recorded in the SEF
If nothing was recorded in the SEF regarding arrhythmia

4.

Was a patient complaint about having shortness of orthopnea recorded in the SEF? [Yes/No]

1
2
3

If a patient complaint about having orthopnea was recorded in the SEF under the item “Anamnesis Morbi”
If a patient note about not having orthopnea was recorded in the SEF
If nothing was recorded in the SEF regarding orthopnea

5.

Was a family history of any disease recorded in the SEF? [1-3]

1

If a family history of any disease (i.e. mother or father or both parents had/have a particular disease) was
recorded in the SEF
If a patient note about not having family history of any disease was recorded in the SEF
If nothing was recorded in the SEF regarding family predisposition

2
3

Note: If a response was positive, copy those diseases that were recorded in the SEF
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6.

Was a patient complaint about having allergy was recorded in the SEF? [1-3]

1
2
3
7.

If a patient complaint about having an allergy was recorded in the SEF
If a patient note about note having an allergy was recorded in the SEF
If nothing was recorded in the SEF regarding an allergy
Did the SEF mention about patient receiving current treatment for a heart disease? [1-3]

1
2
3

If a note that a patient is receiving treatment for a heart disease was recorded in the SEF
If a note that a patient is not receiving treatment for a heart disease was recorded in the SEF
If SEF mentioned nothing about a patient receiving treatment for a heart disease
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Note: If a patient answer was positive, copy the names of the drugs that were recorded in the SEF under the current
treatment
8.

Were patient comorbidities (illnesses other than heart diseases) recorded in the SEF? [1-3]

1
2
2

If the SEF mentioned about comorbidities that a patient has under the item “Other diseases”
If SEF mentioned that a patient does not have comorbidities
If the SEF mentioned nothing about comorbidities that a patient has

Note: If response is positive, copy those diseases that were recorded in the SEF.
9.

Were previous surgical operations patient underwent in the past recorded in the SEF? [1-3]

1
2
3

If previous surgical operations were recorded in the SEF under the item “Other diseases”
If a patient statement about not having previous surgical operations was recorded in the SEF
If nothing was recorded in the SEF regarding previous surgical operations

Note: If a patient response was positive, copy those surgeries that were recorded in the SEF.
Section B / Physical examination
10a.

Was a patient blood pressure recorded in the SEF? [Yes/No]

Yes

If two numbers (for systolic and diastolic blood pressure) are recorded in the SEF under the item “Blood
pressure”

No

If both numbers (for systolic and diastolic blood pressure) were not recorded in the SEF

10b.

Was a patient position while measuring blood pressure recorded in the SEF? [Yes/No]

Yes

Either sitting or lying position of a patient while measuring blood pressure was recorded in the SEF

No

If a patient position while measuring blood pressure was not recorded in the SEF

Note: If a patient position while measuring blood pressure was noted in the SEF, write it down.
11.

Were the results of heart auscultation recorded in the SEF? [Yes/No]

Yes

If marks (+ or N) were made or negative findings were recorded in the SEF under the item “Heart sounds
and murmurs”
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No

If nothing was recorded in the SEF under the item “Heart sounds and murmurs”

12.

Were the results of lung auscultation recorded in the SEF? [Yes/No]

Yes

If vesicular respiration was marked or abnormal findings were recorded in the SEF under the item “Lungs”

No

If the item “Lungs” is left blank

13.

Were the results of abdominal palpation recorded in the SEF? [Yes/No]

Yes

If a mark (+ or -) was made or negative findings were recorded in the SEF under the item “Abdomen”

No

If nothing was recorded in the SEF under the item “Abdomen” on the SEF

14a

Were the results of peripheral pulses assessment recorded in the SEF? [Yes/No]

Yes

If marks (+ or N) were made or negative findings were recorded in the SEF under the item “Peripheral
hemodynamics” or “Major arteries”

No

If the item “Peripheral hemodynamics” or “Major arteries” was left blank

14b.

Was the position of pulses assessed recorded in the SEF? [Yes/No]

Yes

If marks (+ or N) were made or negative findings were recorded in the SEF under the item “Pulse”

No

If item “Pulse” is left blank

15.

Were the results of carotid artery auscultation recorded in the SEF? [Yes/No]

Yes

If a mark (+ or N) was made or negative findings were recorded in the SEF under the items “Great arteries”
in the SEF

No

If the item “Great arteries” in the SEF is left blank

Section C / Other tests
16.

Were the results of electrocardiography (ECG) recorded in the SEF? [Yes/No]

Yes

If ECG results were recorded in the SEF or the ECG list was attached to a patient ambulatory record

No

If ECG results were not recorded in the SEF or the ECG list was not available in the ambulatory folder

17.

Were the results of echocardiography recorded in the SEF? [Yes/No]

Yes

If EChO results were recorded in the SEF under the item “Echocardiography”

No

If the item “Echocardiography” is left blank
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18.

Were the results of chest X-ray examination recorded in the SEF? [Yes/No]

Yes

If prescription of X-ray examination was recorded in the SEF or X-ray film was attached to the patient
ambulatory record

No

If nothing was recorded regarding the prescription of X-ray examination or X-ray film was not attached to
the patient ambulatory record

19.

Were the blood test results recorded in the SEF? [Yes/No]

Yes

If the blood tests form with the recorded results was attached to the patient ambulatory record

No

If blood tests form with the recorded results was not available in a patient ambulatory record

Note: If blood tests were prescribed to a patient write down the results of those tests that were recorded
20.

Was treadmill test prescribed to a patient? [Yes/No]

Yes

If treadmill test was circled in the SEF

No

If treadmill test was not circled in the SEF

21.

Was the cardiac catheterization proposed to a patient? [Yes/No]

Yes

If a note that a patient was proposed the cardiac catheterization was recorded in the SEF under the item
“Remarks”

No

If nothing was recorded in the SEF regarding cardiac catheterization

Section D / Patient risk factor
22.

Was a patient smoking habit recorded in the SEF? [1-3]

1
2
3

If a note that a patient is a smoker was recorded in the SEF
If a note that a patient is not a smoker was recorded in the SEF
If the item “Smoking” on the ACD SEF is left blank
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APPENDIX 5. Outline of items included in each main domain
Domain
Patient complaints

Items
Exertional chest pain, exertional shortness of breath,
arrhythmia, orthopnea

Medical history

Family history, allergy, current treatment, comorbidities,
previous surgical operations

Physical examination

BP* measurement, patient position while measuring BP,
heart auscultation, lungs auscultation, abdominal palpation,
assessment of peripheral pulses, position of peripheral pulses
assessed, carotid artery auscultation

Tests performed
Tests ordered

ECG† and EChO‡
Chest X-ray examination, blood tests, treadmill test, cardiac
catheterization

Patient habits

Patient smoking status

*BP – blood pressure
†ECG – electrocardiography
‡EChO - echocardiography
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APPENDIX 6. Sum of the scores and percent agreement for each variable
Variable name
Exertional chest
pain
Exertional
shortness of breath
Arrhythmia
Orthopnea
Family history
Allergy
Current treatment
Comorbidities
Previous surgical
operations
BP* measurement
Patient position
while measuring
BP
Heart auscultation
Lungs auscultation
Abdominal
palpation
Assessment of
peripheral pulses
Position of
peripheral pulses
assessed
Carotid artery
auscultation
ECG†
EChO‡
Chest X-ray
examination
Blood tests
Treadmill test
Cardiac
catheterization
Patient smoking
status

Sum of
scores
51

Percent
agreement (%)
77.27

Agreement value
(%)
61-80

Strength of
agreement
good

35

53.03

41-60

poor

47
53
19
63
28
32.1
34.5

71.21
80.30
28.79
95.45
42.42
48.64
52.27

61-80
61-80
< 40
81-100
41-60
41-60
41-60

good
good
very poor
excellent
poor
poor
poor

66
0

100
0

81-100
< 40

excellent
very poor

65
50
41

98.48
75.76
62.12

81-100
61-80
61-80

excellent
good
good

42.5

64.39

61-80

good

27

40.91

< 40

very poor

33

50

41-60

poor

66
66
60

100
100
90.91

81-100
81-100
81-100

excellent
excellent
excellent

65
65
66

98.48
98.48
100

81-100
81-100
81-100

excellent
excellent
excellent

30

45.45

41-60

poor

*BP – blood pressure
†ECG – electrocardiography
‡EChO - echocardiography
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APPENDIX 7. Recording pattern for each variable of patient complaints, medical history,
and patient habits*
Patient
complain
Exertional
chest pain
Exertional
shortness of
breath
Arrhythmia
Orthopnea
Allergy
Family history
Current
treatment
Comorbidities
Previous
surgical
operations
Patient
smoking
status

Under-recording of
negative and positive
findings†
24.19

Under-recording of
positive findings‡

Under-recording of
negative findings§

0

24.19

49.21

5

69.77

43.18
81.25
60
97.92
95

37.14
25
60
92.97
96.67

66.67
100
0
0
90

60.34
64.44

40
42

91.30
94.74

68.29

33.33

92.31

*The recording pattern is presented in percentages
†The percentage of responses not recorded in the SEF among all cases when the question was raised
‡The percentage of positive responses not recorded in the SEF among all reported positive responses
§The percentage of negative responses not recorded in the SEF among all reported negative responses
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APPENDIX 8. Recording pattern for each variable of physical examination, tests
performed and assigned to patients*
Item
BP* measurement
Patient position while
measuring BP
Heart auscultation
Lungs auscultation
Abdominal palpation
Assessment of
peripheral pulses
Position of peripheral
pulses assessed
Carotid artery
auscultation
ECG†
EChO‡
Chest X-ray test
Prescription of blood
tests
Assignment of
treadmill
Assignment of
cardiac
catheterization

Under-recording§
0
100

Over-recording¶
0
0

0
0
2.38
3.33

1.51
75.76
36.92
48.21

92.5

40

33.33

88.57

0
0
60
0

0
0
0
0

7.69

0

0

0

*BP – blood pressure
†ECG – electrocardiography
‡EChO - echocardiography
§ The percentage of responses not recorded in the SEF among all performed procedures
¶ The percentage of procedures not performed among all responses recorded in the SEF among
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APPENDIX 9. Sensitivity, specificity, and positive predictive value for each variable
Variable name
Exertional chest pain
Exertional shortness of breath
Arrhythmia
Orthopnea
Family history
Allergy
Current treatment
Comorbidities
Previous surgical operations
BP* measurement
Patient position while measuring
BP
Heart auscultation
Lungs auscultation
Abdominal palpation
Assessment of peripheral pulses
Position of peripheral pulses
assessed
Carotid artery auscultation
ECG†
EChO‡
Chest X-ray examination
Blood tests
Treadmill test
Cardiac catheterization
Patient smoking status
*BP – blood pressure
†ECG – electrocardiography
‡EChO - echocardiography

Sensitivity
75.81
51.61
56.82
18.75
2.08
40
5
39.65
35.56
100
0

Specificity
100
100
100
100
100
100
100
87.50
85.71
100
0

PPV
100
100
100
100
100
100
100
95.83
84.21
100
0

100
100
97.62
96.67
7.5

0
0
0
25
92.31

98.48
75.76
63.08
51.79
60

66.67
100
100
40
100
92.31
100
24.39

48.33
100

11.43
100
100
100
100
100
100
66.67

100
100
100
100
80
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APPENDIX 10. Instructions for auditing the surgical summary database
1 = present in both sources/the same
2 = present in both sources/different
3 = present in the record/not present in the database
4 = not present in the record/present in the database
5 = none

The item is recorded in both the patient record and
entered into surgical summary database and it is the
same
The items is recorded in the patient record and
entered into surgical summary database, but it is
different
The item is recorded in the patient record, but it is
not entered into surgical summary database
The item is not recorded in the patient record, but it
is entered into surgical summary database
The item is neither recorded in the patient record,
nor it is entered into surgical summary database

* Response 2 for this item is not applicable (N/A)
1.

Patient record number [1-5]

1

If a number of patient record in the general record and surgical summary database were exactly the
same
If a number of patient record were mentioned in both the general record and surgical summary database,
but were not exactly the same
If a number of patient record was mentioned in the general record, but was not entered into the surgical
summary database
If a number of patient record was not mentioned in the general record, but was entered into the surgical
summary database
If a number of a patient record was neither recorded in the general record nor entered into the surgical
summary database

2
3
4
5

2.

Patient name [1-5]

1

If a patient name was mentioned in both the general record and the surgical summary database and was
phonetically the same
If a patient name mentioned in both sources of patient information, but is phonetically different
If a patient name was mentioned in the general record, but is not entered into the surgical summary
database
If a number of patient record was not mentioned in the general record, but was entered into the surgical
summary database
If a number of a patient record was neither recorded in the general record nor entered into the surgical
summary database

2
3
4
5

3.

Date of birth [1-5]

1

If a patient date of birth (day, month, and year) was mentioned in both the general record and the surgical
summary database and was the same regardless of the cell format
If a patient date of birth (day, month, and year) was mentioned in both sources of patient information, but
the year was different
If a patient date of birth was mentioned in the general record, but was not entered into the surgical summary
database
If a patient date of birth was not mentioned in the general record, but was entered into the surgical summary
database

2
3
4
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5

If a patient date of birth was neither recorded in the general record nor entered into the surgical summary
database

4.

Gender [1-5]

1

If a patient gender was mentioned in both the general record and the surgical summary database and was
the same
If a patient gender was mentioned in both sources of patient information, but was different
If a patient gender was mentioned in the general record, but was not entered into the surgical summary
database
If a patient gender was not mentioned in the general record, but was entered into the surgical summary
database
If a patient gender was neither recorded in the general record nor entered into the surgical summary
database

2
3
4
5

5.

Date of admission [1-5]

1

If a date of patient admission to the clinic (day, month, and year) was mentioned in both the general record
and the surgical summary database and was the same regardless of the cell format
If a date of patient admission to the clinic was mentioned in both sources of patient information, but was
different even for one of the numbers (day, month, and year)
If a date of patient admission to the clinic was mentioned in the general record, but even one of the
numbers was not entered into the surgical summary database
If a date of a patient admission to the clinic, even one of the numbers, was not mentioned in the general
record, but was entered into the surgical summary database
If a date of a patient admission to the clinic was neither recorded in the general record nor entered into the
surgical summary database

2
3
4
5

6.

Date of discharge [1-5]

1

If a date of discharge (day, month, and year) was mentioned in both the general record and the surgical
summary database and was the same regardless of the cell format
If a date of discharge was mentioned in both sources of patient information, but was different even for one
of the numbers (day, month, and year)
If a date of discharge was mentioned in the general record, but even one of the numbers was not entered
into the surgical summary database
If a date of discharge, even one of the numbers, was not mentioned in the general record, but was entered
into the surgical summary database
If a date of discharge was neither recorded in the general record nor entered into the surgical summary
database

2
3
4
5

7.

Date of surgery [1-5]

1

If a date of surgery (day, month, and year) was mentioned in both the general record and the surgical
summary database and was the same regardless of the cell format
If a date of surgery was mentioned in both sources of patient information, but was different even for one of
the numbers (day, month, and year)
If a date of surgery was mentioned in the general record, but even one of the numbers was not entered into
the surgical summary database
If a date of surgery, even one of the numbers, was not mentioned in the general record, but was entered into
the surgical summary database

2
3
4
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5

If a date of surgery was neither recorded in the general record nor entered into the surgical summary
database

8.

Patient Diagnosis [1-5]

1

If a patient diagnosis was mentioned in both the patient record and the surgical summary database and was
the same regardless the recording sequence of primary disease and comorbidities
If a patient diagnosis was mentioned in both sources of patient information, but was different by primary
disease or even one of the comorbidities
If a patient diagnosis was mentioned in the general record, but was not entered into the surgical summary
database
If a patient diagnosis was not mentioned in the general record, but was entered into the surgical summary
database
If a patient diagnosis was neither recorded in the general record nor entered into the surgical summary
database

2
3
4
5

Notes: a) Patient diagnosis is entered into the surgical summary database in the abbreviation format. The data
collector will use the list abbreviations used at NMMC in English and respective diagnosis in English and
Armenian.
b) If the score is 2, the consistency of diagnosis in the surgical summary database and surgical protocol should be
checked.
9.

Heart failure [1-5]

1

5

If heart failure class was mentioned in both the patient record and the surgical summary database and was
the same
If heart failure class was mentioned in both sources of patient information, but was different in two sources
of patient information
If heart failure class was mentioned in the general record, but was not entered into the surgical summary
database
If heart failure class was not mentioned in the general record, but was entered into the surgical summary
database
If heart failure was neither recorded in the general record nor entered into the surgical summary database

10.

Surgical procedure [1-5]

1

If a surgical procedure was mentioned in both the general record and the surgical summary database and
was the same regardless the recording sequence of procedures
If a surgical procedure was mentioned in both sources of patient information, but was different by even one
of the procedures
If a surgical procedure was mentioned in the general record, but was not entered into the surgical summary
database
If a surgical procedure was not mentioned in the general record, but was entered into the surgical summary
database
If a surgical procedure was neither recorded in the general record nor entered into the surgical summary
database

2
3
4

2
3
4
5

Note: Surgical procedure is entered into the surgical summary database in the abbreviation format. The data
collector will use the list abbreviations used at NMMC in English and respective procedures in English and
Armenian.
b) If the score is 2, the consistency of procedure in the surgical summary database and surgical protocol should be
checked.
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11.

Cardiologist Name

1

If cardiologist name was mentioned in both the patient record and the surgical summary database and was
phonetically the same
If cardiologist name was mentioned in both sources of patient information, but was phonetically different
If cardiologist name was mentioned in the patient record, but was not entered into the surgical summary
database
If cardiologist name was not mentioned in the patient record, but was entered into the surgical summary
database
If cardiologist name was neither recorded in the general record nor entered into the surgical summary
database

2
3
4
5

12.

Surgeon Name

1

5

If surgeon name was mentioned in both the patient record and the surgical summary database and was
phonetically the same
If surgeon name was mentioned in both sources of patient information, but was phonetically different
If surgeon name was mentioned in the patient record, but was not entered into the surgical summary
database
If surgeon name was not mentioned in the patient record, but was entered into the surgical summary
database
If surgeon name was neither recorded in the general record nor entered into the surgical summary database

13.

Patient weight [1-5]

1

If a patient weight was mentioned in kg or g in both the general record and the surgical summary database
and was the same by kg
If a patient weight was mentioned in both sources of patient information, but was different by > 1kg
If a patient weight was mentioned in the general record, but was not entered into the surgical summary
database
If a patient weight was not mentioned in the general record, but was entered into the surgical summary
database
If a patient weight neither was recorded in the general record nor entered into the surgical summary
database

2
3
4

2
3
4
5

14.

Patient height [1-5]

1

If a patient height was mentioned in sm or m in both the general record and the surgical summary database
and was the same by sm
If a patient height was mentioned in both sources of patient information, but was different by 1sm
If a patient height was mentioned in the general record, but was not entered into the surgical summary
database
If a patient height was not mentioned in the general record, but was entered into the surgical summary
database
If a patient height neither was recorded in the general record nor entered into the surgical summary
database

2
3
4
5

15.

Other post-surgical complications [1-5]
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If post-surgical complication (other than mediathenitis and wound infection) was mentioned in both the
surgical protocol and the surgical summary database and was the same regardless their recorded sequence
If post-surgical complication (other than mediathenitis and wound infection) was mentioned in both sources
of patient information, but was different by even one of the procedures
If post-surgical complication (other than mediathenitis and wound infection) was mentioned in the general
record, but was not entered into the surgical summary database
If post-surgical complication (other than mediathenitis and wound infection) was not mentioned in the
general record, but was entered into the surgical summary database
If post-surgical complication (other than mediathenitis and wound infection) was neither recorded in the
general record nor entered into the surgical summary database

16.

Recurrent surgery (ReDo) [1-5]

1
2
3
4
5

If a both the surgical protocol and the surgical summary database mentioned that a patient underwent
recurrent cardiac surgery (ReDo)
N/A
If ReDo was mentioned in the surgical protocol, but was not entered into the surgical summary database
If ReDo was not mentioned in the surgical protocol, but was entered into the surgical summary database
If ReDo was neither recorded in the surgical protocol nor entered into the surgical summary database

17.

In hospital death [1/3-4]

1
2
3
4
5

If both the patient record and the surgical summary database mentioned that a patient underwent recurrent
cardiac surgery (ReDo)
N/A
If ReDo was mentioned in the patient record, but was not entered into the surgical summary database
If ReDo was not mentioned in the patient record, but was entered into the surgical summary database
If ReDo was neither recorded in the patient record nor entered into the surgical summary database

18.

Mediasthenitis [1/3-4]

1

5

If both the patient record and the surgical summary database mentioned that a patient had developed
mediastthenitis
N/A
If mediasthenitis was mentioned in the patient record, but was not entered into the surgical summary
database
If mediasthenitis was not mentioned in the patient record, but was entered into the surgical summary
database
If mediasthenitis was neither recorded in the patient record nor entered into the surgical summary database

19.

Wound infection [1/3-4]

1

If a both the patient record and the surgical summary database mentioned that a patient had developed a
wound infection
N/A
If having a wound infection was mentioned in the patient record, but was not entered into the surgical
summary database
If a wound infection was not mentioned in the patient record, but was entered into the surgical summary
database
If a wound infection was neither recorded in the patient record nor entered into the surgical summary
database

2
3
4

2
3
4
5
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Intensive Care Unit (ICU) Stay [1-5]

1

If a patient ICU stay could be calculated in hours from the data in the ICU chart and was the same, as it was
entered into the surgical summary database
2
If a patient ICU stay could be calculated in hours from the data in the ICU chart and was different from that
entered into the surgical summary database
3
If a patient ICU stay could be calculated in hours from the data in the ICU chart, but was not entered into
the surgical summary database
4
If a patient ICU stay could not be calculated in hours from the data in the ICU chart, but was entered into
the surgical summary database
5
If a patient ICU stay could not be calculated in hours from the data in the ICU chart and it was not entered
into the surgical summary database
Note: the difference of 1 hour is considered acceptable and the item is evaluated as the same.
21.

Duration of intubation [1-5]

1

If the intubation time (in minutes or hours) was recorded in the ICU chart and surgical summary database
and was the same by hours
If the intubation time was recorded the ICU chart and surgical summary database, but it was different by
hours
If the intubation time was recorded in the ICU chart, but was not entered into the surgical summary
database
If was not recorded the ICU chart, but was entered into the surgical summary database
If the intubation time was neither recorded in the ICU chart and not it was entered into the surgical
summary database

2
3
4
5

22.

Blood use [1/3-4]

1
2
3
4
5

If a both the patient record and the surgical summary database mentioned about the blood use (the amount
of used blood)
N/A
If blood use was mentioned in the patient record, but was not entered into the surgical summary database
If blood use was not mentioned in the patient record, but was entered into the surgical summary database
If blood use was neither recorded in the patient record nor entered into the surgical summary database

23.

Insulin Administration [1/3-4]

1
2
3

If a both the patient record and the surgical summary database mentioned about the insulin administration
N/A
If insulin administration was mentioned in the patient record, but was not entered into the surgical summary
database
If insulin administration was not mentioned in the patient record (the amount of insulin), but was entered
into the surgical summary database
If insulin administration was neither recorded in the patient record nor entered into the surgical summary
database

4
5

8a.

Patient Diagnosis [1-5]

1

If a patient diagnosis was mentioned in both the surgical prtocol and the surgical summary database and
was the same regardless the recording sequence of primary disease and comorbidities
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If a patient diagnosis was mentioned in both sources of patient information, but was different by primary
disease or even one of the comorbidities
If a patient diagnosis was mentioned in the surgical protocol, but was not entered into the surgical summary
database
If a patient diagnosis was not mentioned in the surgical protocol, but was entered into the surgical summary
database
If a patient diagnosis was neither recorded in the surgical protocol nor entered into the surgical summary
database

Note: Patient diagnosis is entered into the surgical summary database in the abbreviation format. The data collector
will use the list abbreviations used at NMMC in English and respective diagnosis in English and Armenian.
10a.

Surgical procedure [1-5]

1

If a surgical procedure was mentioned in both the surgical protocol and the surgical summary database and
was the same regardless the recording sequence of procedures
If a surgical procedure was mentioned in both sources of patient information, but was different by even one
of the procedures
If a surgical procedure was mentioned in the surgical protocol, but was not entered into the surgical
summary database
If a surgical procedure was not mentioned in the surgical protocol, but was entered into the surgical
summary database
If a surgical procedure was neither recorded in the surgical protocol nor entered into the surgical summary
database

2
3
4
5

Note: Surgical procedure is entered into the surgical summary database in the abbreviation format. The data
collector will use the list abbreviations used at NMMC in English and respective procedures in English and
Armenian.
15a.

Other post-surgical complications [1-5]

1

If post-surgical complication (other than mediathenitis and wound infection) was mentioned in both the
surgical protocol and the surgical summary database and was the same regardless their recorded sequence
If post-surgical complication (other than mediathenitis and wound infection) was mentioned in both sources
of patient information, but was different by even one of the procedures
If post-surgical complication (other than mediathenitis and wound infection) was mentioned in the surgical
protocol, but was not entered into the surgical summary database
If post-surgical complication (other than mediathenitis and wound infection) was not mentioned in the
surgical protocol, but was entered into the surgical summary database
If post-surgical complication (other than mediathenitis and wound infection) was neither recorded in the
surgical protocol nor entered into the surgical summary database

2
3
4
5
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APPENDIX 11. Heart Chart
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APPENDIX 12. INSTRUMENT for evaluation of surgical summary database
1 = present in both sources/the same
2 = present in both sources/different
3 = present in the record/not in the
database
4 = not present in the record/ present in the
database
5 = none

The item exists in both sources of patient information and it is the same
The items exists in both sources of patient information, but it is different
The item is recorded in the patient record, but it is not entered into
surgical summary database
The item is not recorded in the patient record, but it is entered into the
surgical summary database
The item is neither recorded in the patient record, nor it is entered into
surgical summary database
* Response 2 for this item is not applicable (N/A)
Patient ID

#
8a.
10a.
15a.

chart #

Item
Patient record #
Patient name
Date of birth
Gender
Date of admission
Date of discharge
Date of surgery
Diagnosis**
Heart failure class
Procedure**
Cardiologist
Surgeon
Patient weight (kg)
Patient height (sm)
Other post-surgical complications
ReDo (re-operation)*
In-hospital death*
Mediasthenitis*
Wound infection*
ICU stay
Duration of intubation
Blood*
Insulin*

Information source
Patient record
Patient record
Patient record
Patient record
Patient record
Patient record
Patient record
Patient record
Patient record
Patient record
Patient record
Patient record
Patient record
Patient record
Patient record
Patient record
Patient record
Patient record
Patient record
ICU chart
ICU chart
ICU chart
ICU chart

Response [1-5]

Item

Information source
Surgical protocol

Score [1-5]

Diagnosis
Procedure
Other complications

Surgical protocol

Surgical protocol

** If item is inconsistent between patient record and surgical summary database
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APPENDIX 13/1. List of abbreviations for diagnoses
Abbreviation
Anomalous
Origin of L.C.A.
Ao Aneurism
Ao Coarctation
Ao Insuf.
Ao-LV Tunnel
Ao-Pulmonary
Window
AS
ASD

Definition (English)
Anomalous Origin of Left
Coronary Artery
Aortic Aneurysm
Aortic Coarctation
Aortic Insufficiency
Aortic-Left Ventricle Tunnel
Aortic-Pulmonary Window

Definition (Armenian)
Ò³Ë ÏáñáÝ³ñ ½³ñÏ»ñ³ÏÇ ³ÝáÙ³É
Í³·áõÙ
²áñï³É ³Ý¨ñÇ½Ù³
²áñï³ÛÇÝ Ïá³ñÏï³óÇ³
²áñï³É ³Ýµ³í³ñ³ñáõÃÛáõÝ
²áñï³-Ãáù³ÛÇÝ ÃáõÝÝ»É
²áñï³-Ãáù³ÛÇÝ å³ïáõÑ³Ý

Aortic Stenosis
Atrial Septum Defect

Cardiac Myxoma
Common Atrium
Common AV
Valve
Complete AVC

Cardiac Myxoma
Common Atrium
Common Atrio-Ventricular
Valve
Complete Atrio-Ventricular
Canal
Core Triatriatum
Corrected Transposition of
Great Arteries

²áñï³É ëï»Ýá½ (Ý»Õ³óáõÙ)
Ü³Ë³ëñï³ÛÇÝ ÙÇçÝ³å³ïÇ
¹»ý»Ïï
êñïÇ ÙÇùëáÙ³
ÀÝ¹Ñ³Ýáõñ Ý³Ë³ëÇñï
ÀÝ¹Ñ³Ýáõñ Ý³Ë³ëÇñï-÷áñáù³ÛÇÝ
÷³Ï³Ý
Ü³Ë³ëÇñï-÷áñ³ù³ÛÇÝ
³ÙµáÕç³Ï³Ý Ï³Ý³É
ºéÝ³Ë³ëñï³ÛÇÝ ëÇñï
Êáßáñ ³ÝáÃÝ»ñÇ
í»ñ³Ï³Ý·Ý³Í/áõÕÕ³Í
ïñ³Ýëåá½ÇóÇ³
ºñÏÙáõïù Ó³Ë ÷áñáù
ºñÏÙáõïù ³ç ÷áñáù
²áñï³É ³Ý¨ñÇ½Ù³

Core Triatriatum
Corrected TGA
DILV
DIRV
Dissecting Ao
Aneurysm
DOLV
DORV
Ebstain Anomaly

Double Outlet Left Ventricle
Double Inlet Right Ventricle
Dissecting Aortic Aneurysm

HLHS

Hypoplastic Left Heart
Syndrome
Hypoplastic Aorta
Hypoplastic Aortic Arch

Hypoplastic Ao
Hypoplastic Ao
Arch
Hypoplastic PA
Hypoplastic RV
IHD
III Degree AV
Block
LVOT
Obstruction
MA

Double Inlet Left Ventricle
Double Outlet Right Ventricle
Ebstain Anomaly

Hypoplastic Pulmonary Artery
Hypoplastic Right Ventricle
Ischemic Heart Disease
III Degree Atrio-Ventricular
Block
Left Ventricle Outflow Tract
Obstruction
Mitral Atresia

ºñÏ»Éù Ó³Ë ÷áñáù
ºñÏ»Éù ³ç ÷áñáù
¾µßï»ÛÝÇ ³ÝáÙ³ÉÇ³
(³ÝÏ³ÝáÝáõÃÛáõÝ)
ÐÇåáåÉ³ëïÇÏ Ó³Ë ëñïÇ
Ð³Ù³Ëï³ÝÇß
ÐÇåáåÉ³ëïÇÏ ³áñï³
²áñï³Ç ÑÇåáåÉ³ëïÇÏ ²Õ»Õ
ÐÇåáåÉ³ëïÇÏ Ãáù³ÛÇÝ ½³ñÏ»ñ³Ï
ÐÇåáåÉ³ëïÇÏ ³ç ÷áñáù
êñïÇ Çß»ÙÇÏ ÑÇí³Ý¹áõÃÛáõÝ
III ³ëïÇ×³ÝÇ Ý³Ë³ëÇñï÷áñáù³ÛÇÝ å³ß³ñáõÙ
Ò³Ë ÷áñáùÇ ³ñï³Ñ³ÝáÕ ïñ³ÏïÇ
ûµëïñáõÏóÇ³
ØÇïñ³É ³Ãñ»½Ç³
(µ³ó³Ï³ÛáõÃÛáõÝ)
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Marfan`s
Syndrome
MI
MR
MS
PA Atresia
PAPVR
Partial AVC
PDA
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Marfan`s Syndrome

Ø³ñý³ÝÇ Ñ³Ù³Ëï³ÝÇß

Myocardial Infarction
Mitral Regurgitation
Mitral Stenosis
Pulmonary Artery Atresia
Partial Anomalous Pulmonary
Vein Return
Partial Atrio-Ventricular
Canal
Patent Ductus Arteriosus

êñï³ÙÏ³ÝÇ ÇÝý³ñÏï
ØÇïñ³É é»·áõñ·Çï³óÇ³
ØÇïñ³É ëï»Ýá½
Âáù³ÛÇÝ ½³ñÏ»ñ³ÏÇ ³Ãñ»½Ç³
Âáù³ÛÇÝ »ñ³ÏÝ»ñÇ Ù³ëÝ³ÏÇ
³ÝáÙ³É ¹ñ»Ý³Å
²ïñÇáí»ÝïÇÏáõÉÛ³ñ Ù³ëÝ³ÏÇ
Ñ³Õáñ¹³ÏóáõÃÛáõÝ
´áï³ÉÛ³Ý Íáñ³Ý (µ³ó
½³ñÏ»ñ³Ï³ÛÇÝ Íáñ³Ý)
ä»ñÇÏ³ñ¹Çï (ÏáÝëïñÇÏïÇí)

Pericarditis
(constrictive)
PS

Pericarditis (constrictive)

SA
Shone’s
Syndrome
Sinus of
Valsalva
Aneurysm
Sinus Valsalva
Aneurysm and
Fistulas
SubAo Ring
SV
TA
TAPVR

Single Atrium
Shone’s Syndrome

Âáù³ÛÇÝ ½³ñÏ»ñ³ÏÇ ëï»Ýá½
(Ý»Õ³óáõÙ)
ØÇ³Ï Ý³Ë³ëÇñï
ÞáÝÇ Ñ³Ù³Ëï³ÝÇß

Sinus of Valsalva Aneurysm

ì³Éë³Éí³ ÍáóÇ ³Ý¨ñÇ½Ù³

Sinus Valsalva Aneurysm and
Fistulas

ì³Éë³Éí³ ÍáóÇ ýÇëïáõÉ³

Subaortic Ring
Single Ventricle
Tricuspid Atresia
Total Anomalous Pulmonary
Vein Return
Transposition of Great
Arteries
Tetralogy of Fallot
Tricuspid Regurgitation

ºÝÃ³³áñï³É ûÕ³Ï
ØÇ³Ï ÷áñáù
îñÇÏáõëåÇ¹ ³ïñ»½Ç³
Âáù³ÛÇÝ »ñ³ÏÝ»ñÇ ïáï³É ³ÝáÙ³É
¹ñ»Ý³Å
Ø³·Çëïñ³É ³ÝáÃÝ»ñÇ
ïñ³Ýëåá½ÇóÇ³
ü³ÉáÛÇ ï»ïñ³¹³
îñÇÏáõëåÇ¹ è»·áõñ·Çï³óÇ³

Truncus Arteriosus

¼³ñÏ»ñ³Ï³ÛÇÝ óáÕáõÝ

Tricuspid Stenosis
Vascular Ring
Ventricular Septum Defect
Wolf Parkinson White
Syndrome

îñÇÏáõëåÇ¹ Ý»Õ³óáõÙ
²ÝáÃ³ÛÇÝ úÕ
öáñáù³ÛÇÝ ÙÇçÝ³å³ïÇ ¹»ý»Ïï
ìáÉý-ä³ñÏÇÝëáÝ-ì³ÛÃÇ
Ñ³Ù³Ëï³ÝÇß

TGA
ToF
TR
Truncus
Arteriosus
TS
Vascular Ring
VSD
WPW Syndrome

Pulmonary Stenosis
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APPENDIX 13/2. List of abbreviations of surgical procedures
Abbreviation
Ao arch
angioplasty
Ao
commissurotomy
Ao valvuloplasty
Ao-coronary and
mammarycoronary bypass
Ao-coronary
bypass
Arterial switch
Artificial chord
making
Atrial septotomy

Definition (English)
Aortic arch angioplasty
Aortic commissurotomy

Definition (Armenian)
²áñï³É ³Õ»ÕÇ
³Ý·ÇáåÉ³ëïÇÏ³
²áñï³ÛÇ ÏáÙÙÇëáõñáïáÙÇ³

Aortic valvuloplasty
Aortic-coronary and mammarycoronary bypass

²áñï³É ÷³Ï³ÝÇ åÉ³ëïÇÏ³
²áñïá-ÏáñáÝ³ñ ¨ Ù³ÙÙ³ñáÏáñáÝ³ñ ßáõÝï³íáñáõÙ

Aortic-coronary bypass

²áñïá-ÏáñáÝ³ñ ßáõÝï³íáñáõÙ

Arterial switch
Artificial chord making

¼³ñÏ»ñ³Ï³ÛÇÝ ï»Õ³÷áËáõÙ
²ñÑ»ëï³Ï³Ý Ëáñ¹³ÛÇ
ëï»ÕÍáõÙ
Ü³Ë³ëñï³ÛÇÝ ÙÇçÝ³å³ïÇ
Ñ³ïáõÙ
²áñï³É ÷³Ï³ÝÇ ÷áË³¹ñáõÙ
ºñÏÏáÕÙÝ³ÛÇÝ Ù³ÙÙ³ñáÏáñáÝ³ñ ßáõÝï³íáñáõÙ

AVR
Bilateral
mammarycoronary bypass
B-T shunt
Central shunt
Closure of PFO
Closure of VSD

Aortic Valve Replacement
Bilateral mammary-coronary
bypass

Implantation of
Pacemaker
LA-isolation
Ligation of PDA

Implantation of Pacemaker

Atrial septotomy

Blellok-Tausig shunt
Central shunt
Closure of Patent Foramen Ovale
Closure of Ventricular Septum
Defect
Direct closure of Direct closure of Atrial Septum
ASD
Defect
Fontan procedure Fontan procedure
Glenn shunt
Glenn shunt
HemiFontan
HemiFontan

Mammarycoronary bypass
Mod.B-T shunt
Mod.Ross
procedure

Left Atrium isolation/denervation
Ligation of PDA
Mammary-coronary bypass
Modified Blellok-Tausig shunt
Modified Ross procedure

´É»ÉáÏ-î³áõëÇ·Ç ßáõÝï
Î»ÝïñáÝ³Ï³Ý ßáõÝï
´³ó ûí³É ³ÝóùÇ ÷³ÏáõÙ
öáñáù³ÛÇÝ ÙÇçÝ³å³ïÇ
¹»ý»ÏïÇ ÷³ÏáõÙ
Ü³Ë³ëñï³ÛÇÝ ÙÇçÝ³å³ïÇ
¹»ý»ÏïÇ áõÕÕ³ÏÇ ÷³ÏáõÙ
üáÝï»ÝÇ íÇñ³Ñ³ïáõÃÛáõÝ
¶É»ÝÝÇ ßáõÝï
Ð»ÙÇ-üáÝï»ÝÇ
íÇñ³Ñ³ïáõÃÛáõÝ
ä»ÛëÙ»ÛÏ»ñÇ ÇÙåÉ³Ýï³óÇ³
Ò³Ë Ý³Ë³ëñïÇ Ù»Ïáõë³óáõÙ
´áï³ÉÛ³Ý Íáñ³ÝÇ (µ³ó
½³ñÏ»ñ³Ï³ÛÇÝ Íáñ³ÝÇ)
Ï³åáõÙ
Ø³ÙÙ³ñá-ÏáñáÝ³ñ
ßáõÝï³íáñáõÙ
´É»ÉáÏ-î³áõëÇ·Ç
Ùá¹ÇýÇÏ³óí³Í ßáõÝï
èáëëÇ Ùá¹ÇýÇÏ³óí³Í
íÇñ³Ñ³ïáõÃÛáõÝ
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Mustard
procedure
MV anuloplasty
MV
commissurotomy
MV
valvuloplasty
MVR
PA banding
PA
commissurotomy
PA patch
angioplasty
PA valvotomy
Patch closure of
ASD
Pericardiectomy
Peripheral
arteriovenous
shunt
Potts shunt
RA denervation
RA isolation
Rastelli
procedure
Repair of AoPulmonary
window
Repair of
complete AVC
Repair of core
triatriatum
Repair of DORV
Repair of
PAPVR
Repair of partial
AVC
Repair of subpulmonary
stenosis
Repair of
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Mustard procedure

Ø³ëï³ñ¹Ç íÇñ³Ñ³ïáõÃÛáõÝ

Mitral Valve anuloplasty

ØÇïñ³É ÷³Ï³ÝÇ
³ÝáõÉáåÉ³ëïÇÏ³
ØÇïñ³É ÷³Ï³ÝÇ
ÏáÙÇëëáõñáïáÙÇ³
ØÇïñ³É ÷³Ï³ÝÇ åÉ³ëïÇÏ³

Mitral Valve commissurotomy
Mitral Valve valvuloplasty
Mitral Valve Repair
Pulmonary Artery banding

ØÇïñ³É ÷³Ï³ÝÇ ßïÏáõÙ
Âáù³ÛÇÝ ½³ñÏ»ñ³ÏÇ
Ý»Õ³óáõÙ
Pulmonary Artery commissurotomy Âáù³ÛÇÝ ½³ñÏ»ñ³ÏÇ
ÏáÙÇëëáõñáïáÙÇ³
Pulmonary Artery patch
Âáù³ÛÇÝ ½³ñÏ»ñ³ÏÇ
angioplasty
³Ý·ÇáåÉ³ëïÇÏ³
Pulmonary Artery valvotomy
Âáù³ÛÇÝ ½³ñÏ»ñ³ÏÇ ÷³Ï³ÝÇ
Ñ³ïáõÙ
Patch closure of Atrial Septum
Ü³Ë³ëñï³ÛÇÝ ÙÇçÝ³å³ïÇ
Defect
åÉ³ëïÇÏ³ É³Ãáí
Pericardiectomy
ä»ñÇÏ³ñ¹Ç Ñ³ïáõÙ
Peripheral arteriovenous shunt
ä»ñÇý»ñ³É ½³ñÏ»ñ³Ï»ñ³Ï³ÛÇÝ ßáõÝï
Potts shunt
Right Atrium denervation/isolation
Right Atrium isolation/denervation
Rastelli procedure

äáïïëÇ ßáõÝï
²ç Ý³Ë³ëñïÇ
¹»Ý»ñí³óÇ³/Ù»Ïáõë³óáõÙ
²ç Ý³Ë³ëñïÇ Ù»Ïáõë³óáõÙ
è³ëï»ÉÉÇÇ íÇñ³Ñ³ïáõÃÛáõÝ

Repair of Aortic-Pulmonary
window

²áñï³-Âáù³ÛÇÝ ½³ñÏ»ñ³ÏÇ
³ÝóùÇ ßïÏáõÙ

Repair of complete AtrioVentricular Canal
Repair of core triatriatum

Ü³Ë³ëÇñï-÷áñáù³ÛÇÝ
³ÙµáÕç³Ï³Ý Ï³Ý³ÉÇ ßïÏáõÙ
ºéÝ³Ë³ëñï³ÛÇÝ ëñïÇ
ßïÏáõÙ
ºñÏ»Éù ³ç ÷áñáùÇ ßïÏáõÙ

Repair of Double Outlet Left
Ventricle
Repair of Partial Anomalous
Pulmonary Vein Return
Repair of partial Atrio-Ventricular
Canal
Repair of sub-pulmonary stenosis
Repair of Total Anomalous

Âáù³ÛÇÝ »ñ³ÏÝ»ñÇ Ù³ëÝ³ÏÇ
³ÝáÙ³É ¹ñ»Ý³ÅÇ ßïÏáõÙ
Ü³Ë³ëÇñï-÷áñáù³ÛÇÝ
Ù³ëÝ³ÏÇ Ï³Ý³ÉÇ ßïÏáõÙ
Âáù³ÛÇÝ ½³ñÏ»ñ³ÏÇ
»ÝÃ³÷³Ï³Ý³ÛÇÝ Ý»Õ³óÙ³Ý
ßïÏáõÙ
Âáù³ÛÇÝ »ñ³ÏÝ»ñÇ ³ÙµáÕç
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TAPVR
Repair of ToF
Resection end to
end anastomosis
of Ao
Coarctation
Resection of
cardiac myxomas
Resection of subAo ring
Ross procedure
Senning
procedure
Subclavian
angioplasty

Pulmonary Vein Return
Repair of Tetralogy of Fallot
Resection end to end anastomosis
of Aortic Coarctation

³ÝáÙ³É ¹ñ»Ý³ÅÇ ßïÏáõÙ
ü³ÉáÛÇ ï»ïñ³¹³ÛÇ ßïÏáõÙ
²áñï³É Ïá³ñÏï³ó³ÛÇ
Ñ³ïáõÙ ¨ Í³ÛñÁ Í³ÛñÇÝ
µ»ñ³Ý³ÏóáõÙ

Resection of cardiac myxomas

êñïÇ ÙÇùëáÙ³ÛÇ Ñ»é³óáõÙ

Resection of subaortic ring

ºÝÃ³³áñï³É ûÕÇ Ñ³ïáõÙ

Ross procedure
Senning procedure

èáëëÇ ÙÇç³ÙïáõÃÛáõÝ
ê»ÝÝÇÝ·Ç íÇñ³Ñ³ïáõÃÛáõÝ

Subclavian angioplasty

Total heart
isolation
Transanular PA
patch angioplasty
TV anuloplasty

Total heart isolation

²áñï³ÛÇ Ïá³ñÏï³óÇ³ÛÇ
ßïÏáõÙ »ÝÃ³³Ýñ³Ï³ÛÇÝ
½³ñÏ»ñ³ÏÇ ÙÇçáóáí
êñïÇ ³ÙµáÕç³Ï³Ý
Ù»Ïáõë³óáõÙ
îñ³Ýë³ÝáõÉÇ³ñ Ãáù³ÛÇÝ
½³ñÏ»ñ³ÏÇ ³Ý·ÇáåÉ³ëÇÏ³
îñÇÏáõëåÇ¹ ÷³Ï³ÝÇ ûÕÇ
åÉ³ëïÇÏ³
îñÇÏáõëåÇ¹ ÷³Ï³ÝÇ
ÏáÙÇëëáõñáïáÙÇ³
îñÇÏáõëåÇ¹ ÷³Ï³ÝÇ
åÉ³ëïÇÏ³
îñÇÏáõëåÇ¹ ÷³Ï³ÝÇ
÷áË³ñÇÝáõÙ/
åñáÃ»Õ³íáñáõÙ
÷áñáù³ÛÇÝ ÙÇçÝ³å³ïÇ
ÙÏ³Ý³Ñ³ïáõÙ
àÆáï»ñëáÝ-øáõÉ»Ç ßáõÝï

Transanular Pulmonary Artery
patch angioplasty
Tricuspid Valve anuloplasty

TV
Tricuspid Valve commissurotomy
comissurotomy
TV valvuloplasty Tricuspid Valve valvuloplasty
TVR

Tricuspid Valve Replacement

Ventricular
Ventricular septum myotomy
septum myotomy
WaterstonWaterston-Cooley shunt
Cooley shunt
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APPENDIX 14. The agreement between medical records and database for each variable
Variable name

Percent agreement (%)

Agreement value (%)

Patient record #
Patient name
Date of birth
Gender
Date of admission
Date of discharge
Date of surgery
Diagnosis
Heart failure class
Surgical procedure
Cardiologist
Surgeon
Patient weight
Patient height
Re-operation
In-hospital death
Mediathenitis
Wound infection
Other post-surgical
complications
ICU stay
Intubation time
Blood used for
treatment
Insulin administered
to patients

81.97
98.36
95.08
78.69
98.36
93.44
96.72
47.54
77.05
93.44
98.36
93.44
100
95.08
98.36
100
100
100
85.25

81-100
81-100
81-100
81-100
81-100
81-100
81-100
41-60
61-80
81-100
81-100
81-100
81-100
81-100
81-100
81-100
81-100
81-100
81-100

Strength of
agreement
excellent
excellent
excellent
excellent
excellent
excellent
excellent
poor
good
excellent
excellent
excellent
excellent
excellent
excellent
excellent
excellent
excellent
excellent

77.05
85.25
47.54

61-80
81-100
41-60

good
excellent
poor

100

81-100

excellent
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APPENDIX 15. Sensitivity, specificity, and positive predictive value (PPV) for each
variable
Variable name
Patient record #
Patient name
Date of birth
Gender
Date of admission
Date of discharge
Date of surgery
Diagnosis*
Heart failure class
Surgical procedure
Cardiologist
Surgeon
Patient weight
Patient height
Re-operation
In-hospital death
Mediathenitis
Wound infection
Other post-surgical complications
ICU stay
Intubation time
Blood used for treatment
Insulin administered to patients

Sensitivity
81.97
98.36
95.08
100
98.36
93.44
96.72
47.54
41.18
93.44
98.36
93.44
100
95.08
80
100
100
100
100
77.05
85.25
3.03
100

* Patient diagnosis documented in patient record

Specificity
100
100
100
0
100
100
100
100
90.91
100
100
100
100
100
100
100
100
100
84.75
100
100
100
100

PPV
100
100
100
78.69
100
100
100
100
63.64
100
100
100
100
100
100
100
100
100
18.18
100
100
100
100

