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Executive Summary
Purpose. The study was conducted to evauate medica records documentation in the Adult
Cardiology Clinic (ACC) a Nork Marash Medicd Center (NMMC).
Introduction. Medica records are an important source of patient information used for quality
assurance (QA), medica audit, reimbursement purposes, research, and educetion activitiesin

developed countries. Petient records can serve as a defense againgt medical malpractice as well.

However, before relying on medica records, the rdiability and vaidity of their content should be
evauated. Severd studies were conducted to assess the adequacy of medicd recordsin various
hospitd and outpatient settings. Some indicated incomplete and inaccurate recording of dicited
patient information. Medica records were more inadequate in outpetient heglth care settings.
Theinitid hospita survey identified that NMMC has avariety of medicd records and databases
that can be used to assure quality of care and to monitor health care outcomes over time.
However, the validity of patient records and databases has never been evauated.

M ethods. The study design was cross-sectiond and data was collected prospectively. The
accuracy and completeness of the first-visit structured encounter form (SEF) were assessed
comparing the recorded information with the observetion of the actud patient-cardiologist
encounters, which was consdered as the “gold standard”. Survey participants were 18 and more
years old femaes and males admitted to the ACC for the first time. The instrument was
developed based on the content of the firg-visit SEF and was pre-tested. SEFs were reviewed
goproximately 30 days after the completion of observations, assgning full, partid, and no credit
to each item.

Sample. The sample size of the study was 66 patients. The hypothesized agreement between
observations and records was agreement 85% and the least difference desirable to detect was
10%. There are five adult cardiologists a NMMC, four of whom participated in the study.

The number of patients was represented in the sample proportionaly to the volume of
cadiologists practices.

Ethical considerations. The research proposa was reviewed and gpproved by the Indtitutiona
Review Board (IRB) committee within the College of Hedlth Sciences a the American
University of Armenia (AUA).

Results. The mean observation time was 29 min and the average auditing time was 4 min. The
overal mean agreement between observations of the actua encounters and SEFs was 69.8%.
Data analyss was performed to identify the percent agreement for each domain and varidble.
Study indicated excellent agreement for tests performed and ordered for patient, good agreement
for patient complaints and physica examination results, and poor agreement for medicd history
and patient habits. Recording pattern was examined to indicate inaccurate, under- and over-
recording for each item in the ingrument. Generdly, there was sgnificant under-recording of
positive and/or negative findings for patient complaints, medica higtory, and patient smoking
datus. There was identified aso over- and under-recording of physcd examingtion findings.
The examination of vaidity measurements pointed out that SEFs are valid source of patient
information in terms of tests performed and ordered for patients.

Conclusions. Good overal agreement between obsarvation of the actud cardiologist-patient
encounter and SEF indicates that the firg-visit SEF can be used as a source of patient data after
gppropriate improvements are designed and implemented. The study results emphasized the
necessity of establishing guidedines for patient hedth assessment a the ACC, training on the
completion o the firg-vigt SEF, and the establishment of the interna evaluation processes at
NMMC.



Introduction

Medicd records are an important source of patient information used for quality assurance
(QA), medicd audit, research, and education activitiesin developed countries. Based on the
gandards of Joint Commission on Accreditation of Hedthcare Organizations (JCAHO) clinica
records should contain sufficient information to identify a patient; to support adiagnoss to
judtify treetment, its course, and results; and to promote continuity of care [1]. Nonetheless,
hedth care organizations can determine the specific information documented in the dlinicd
record for each patient assessed and treated on an ambulatory, emergency or inpatient basis[1]
Good medicd records ensure continuity of care and condtitute a reliable means of
communication among various hedth care providers ddivering hedlth care to patients [2].
Comprehengive medica records prove compliance with hedlth care Sandards and judtify
deviation from these guiddines when necessary to assure qudity of hedth care [2]. Patient
records can be used for medicolegd purposes and serve as a defense againgt medicd
malpractice. Accurate, complete, and legible medicd records are the evidence presented in court
to refute professond negligence and medica ma practice [2]. The necessity for carefully
prepared and thoughtful medica records have been heightened since the introduction of Quadity
Management and Improvement (QMI) programs to monitor and assess clinica outcomes[2]. In
developed countries, the documentation in medica records assures rembursement for the hedth
care delivered to patients. Besides, adequate medical records are an irreplaceable source of
patient information mogt frequently used for research purposes[3].

Before relying on medical records the rdiability and vaidity of therr content should be

evauated. A.Donabedian pointed out “...an important weskness in data: the medica record
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does not show dl that has been done for the patient, and certainly does not show dl that should
have been done’ [4]. According to him, “The medica record kept by hedth care practitioners for
each patient under their care is the most frequently used source of informetion about the process
of care and about such outcomes as gppear during care or soon afterward. Good records are
essentid for good care and for credible assessments of quaity aswel” [5].

Clinicians may argue that goending more time for medica records can lead to devoting
lesstime to patients, S0 that the outstanding physician may keep inadequiate records. She may
believe the record review is the evauation of record kegping rather than the evauation of quaity
of care. Despite the possible logic and truth of this argument it has to be admitted that it is
difficult to provide hedith care of high qudity without adequate documentation to support
decison-making and management of a patient [6]. Moreover, Lyons T.F. and Payne B.C.
conducted secondary data andlyses in 1974 using data on the quality of persond medica care
and showed that “On the group leved, on the individud physician level, and on the individud
careleve...1) good recording is related to good practice, and 2) the rdaionship is not perfect,
but it is satigicdly sgnificant” [7].

Severd studies were conducted to assess the adequacy of medical records through
comparison of verbatim transcripts of tape-recordings/direct observations of patient-provider
encounters or computerized medical records with the information appeared in clinical records [7-
11]. Research conducted by The Johns Hopkins Hedlth Services Research and Development
Center sought to determine the extent by which the evidence of coordination of care (recognition
of such information as patient problems, therapies, tedts, etc) was reflected in the medicd record
[9]. Thisstudy reveded that the observation and medica record agreed 70-85% of the time
depending on the type of information [9]. Higher concordance between observations and records
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was found for sdient patient information: 82% agreement for symptoms, sgns, and diagnoss,
81% agreement for prescribed theragpies, while for the specific tests ordered the concordance was
70% [9]. The investigators concluded that medical records contain adequiate patient informetion
and supported the use of medica records to ensure continuity of care [9]. The study implemented
by the Departments of Anesthesology and Biomathematical Sciences of Mount Sinai School of
Medicine, New Y ork, indicated that extreme vaues of blood pressure were less frequently
recorded in the handwritten than in the computerized anesthesia records [10]. The research
suggested that some clinica information in the handwritten patient records could be inaccurate,
which should be consdered when using medical records as a source of information for research,
quality assurance, and medicolegd purposes. It emphasizes the necessity to assessthe rdigbility
and vdidity of data absracted from medical records prior to its use.

A.Donabedian mentioned that the medica record is less deficient for inpatients, more
deficient in outpatient clinics thet function within inditutional heglth care organization, and
much more incomplete in ambulatory settings that practice independently [5]. Zuckerman A E.,
et. d, vaidated the content of pediatric outpatient medica records through comparison of tape-
recordings of patient-provider encounters and the information documented in medica records
[11]. The study findings indicated a good concordance between tape-recordings and medica
records for patient chief complaints, 96%, diagnos's, 70%, non-drug therapies, 96%, and for
fallow-up appointments, 100% [11]. However, the agreement was poor for other type of patient
information, such as 34% for drug name and 58% for drug dosage [11]. The authors speculated
that medica records can serve as the source of patient information for various purposes after the

adequacy assessment and appropriate revisons in records are made [ 11].



Research aimed to vaidate medicd records of generd medicine clinics of the North
CarolinaMemorid Hospita indicated that the actua concordance between medica records and
interview transcripts ranged from 26 to 100%, where the chief complaints had the grestest
agreement (92%), diagnosis or itsimpression, diagnodic tests, and therapy agreed by
agoproximately by 70%, while the agreement of medica history was 29% [12]. The study showed
that medica records are imperfect and documentation of patient information and patient
education should be improved, paticularly the discussion of diagnods, tests, and proposed
thergpies [12]. In addition, the incomplete recording of patient-provider encounter was found in
the study conducted in the teaching family medica centres of the Department of Family
Medicine, Universty of Western Ontario, Canada[13]. A datisticaly sgnificant difference
(p<0.001) was found in the recording pattern between resdents and observers and the under-
recording of 1.03 problems per encounter [13].

Provider perfarmance and recording may vary by the format of medical records [8, 14-
15]. It was shown that the use of a structured encounter form increased the provider performance
and recording compared with the use of afree text format [8, 14-15]. A study conducted in the
Harriet Lane Primary Care Program (HLPCP) of the Johns Hopkins Hospita indicated aso that
there were over-recording for the physica examination in the SEF and under-recording of
history of disease in the free text format records [8]. The investigators concluded that the record
format may improve hedth care provider performance and documentation of patient information
and ddivered hedlth care [8]. In addition, aclinical trid conducted in the generd practitioner
clinics of the capitd city of Queendand, Audrdia, indicated that dl dlinica information was
more frequently recorded and was more legible in the SEF compared to each item recorded in the
free text medica records and favored the use of SEFs[15].
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Thereisno available data on amilar sudies conducted in Armenia, o that determining
the suitability of patient records use for quaity assurance and research purposes in the Armenian
hedlth care organizations is atopic worthy of investigation.

A collabordtive project between the Center for Health Services Research and
Development (CHSR) at the American University of Armenia (AUA) and Nork Marash Medica
Center (NMMC) wasjointly proposed in March 2000. NMMC is the leading hospitd in the
Caucasus region that provides cardiology and cardiovascular surgica services for adult and
pediatric populations. It was founded on the base of former Children’s Hospital #2 in 1992.
Since 1994, cardiovascular surgica services have been provided to pediatric patients. In 1996
cardiology and cardiac surgery services became available for the adult population as well.
Currently, NMMC is 60-bed hospital equipped with two 12-bed Intensve Care Units and
performs 500-600 cardiac surgeries per year, dthough it is capable to perform as much as 1200
surgica procedures yearly [16].

AUA/NMMC joint project (ANP) was designed to improve managerid sysems and
quality of carein the hospitd. NMMC isthefird hedth care organization in Armeniathat has
participated in aquality of care assessment based on internaiond gandards. An initid hospitd
survey was carried out a2 NMMC to assess its compliance with the patient-centered and
management-centered standards set by the Joint Commission International Accreditation (JCIA)
[16]. JCIA isthe divison of Joint Commission on Accreditation of Hedthcare Organizations
(JCAHO), which is a non-profit American organization thet provides accreditation to the hedth
care organization in the United States.

The evduation of Management of Information (MOI) and Quality Management and
Improvement (QMI) functions revedled that NMMC has the ability to generate clinicdl, financid,
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and utilization datato meet the needs of those who manage the organization and those outsde of
the hospita [16]. A patient record isinitiated for each surgica patient and various structured
encounter forms (SEFSs) developed by most adminidrative and clinica departments, arefilled in
to collect adequate information about each patient and ensure continuity of care. All dlinica
records are retained due to the availability of the physicd space and are available on atimely
bass. The medica records and existing databases serve as the primary source of patient specific
information used for decison-making, monitoring key dinicd indicators, and improving the
quality of care. However, the process of reviewing patient clinical records/SEFs has not been
edtablished & NMMC. Medicd records are reviewed mainly in cases of referra to another hedth
care organization and SEFs are reviewed in cases of follow-up visits to ensure continuity of care,
the quality of patient records has not been assessed [16].

The next step undertaken was to describe the flow of peatient-specific data and reved
grengths and weeknesses of data collection and analyssat NMMC. NMMC has rich databases
of patient specific information (demographics, comorbidity conditions, pre-operative and post-
operative complications) and a variety of medical records thet can be used to ensure continuity of
patient care and to monitor hedlth care outcomes over time and with Smilar organizations [17].
However, the rdiability and validity of patient records and hospital databases were never been
evaluated.

Invasive cardiology and cardiac surgery hedth care organizations are those clinica
medicine fields that are expected to adopt and implement quality management and improvement
activities a rdatively early sages conddering the invasve nature, the associated risks, and rapid
growth of these interventions [18-20]. Although the philosophy of Continuous Quiity
Improvement (CQI) is not formally established a NMMC, it is recognized that the accuracy and
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completeness of routindy gathered information sgnificantly influence the decison-making
process and eventudly the outcomes of care. Hence, before reliance on medica records for data
collection it isimportant to assess the qudity of information documented in petient records.
Petients 18 and over years old are admitted to the Adult Cardiology Clinic (ACC), the
outpatient dinic, where patient hedth status is assessed and, when necessary, the appropriate
treatment is proposed. At the outpatient dinic, afird-vigt patient record isinitiated for each
patient. The record is presented in the structured form and only disease higtory is recorded in a
free text format (see Appendix 1). Information recorded in the SEFs includes patient
demographics, hedithy lifestyle behavior, disease history, comorbid conditions, previous surgica
operaions, results of physica examination, eectrocardiography (ECG), echocardiography
(EChO), and X-ray examindion, diagnoss, proposed invagve procedure, prescribed trestment,
and the date of follow-up vist. Thefirg-vist SEF capturesthe initid pre-operative information
about patients that can be used to properly adjust for patient case mix enabling afar comparison
of indicators over time and across ingtitutions of smilar type. Conddering the importance of
valid and relidble datain medical records for future quality improvement and research activities
it was proposed to evaduate the firg-vist SEFs of the Adult Cardiology Department &t NMMC.
The research question is as follows:
Arethe firg-visit structured encounter forms (SEFs) of the Adult Cardiology Clinic an adequate
data source for quaity assurance activities and research purposes a Nork Marash Medica
Center?
The specific ams of the sudy were:
1 to invedtigate the completeness of the firg-visit patient SEFsin the ACC at NMMC,
2 to investigate the accuracy of the firg-vigt patient SEFsin the ACC at NMMC
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3 to ducidate the gppropriate recommendations to improve patient specific data collection

a NMMC.

The main objectives of the sudy are the following:

1 to reved the agreement between observations (“gold sandard”) and the fird-vist SEFs
2 to assess the validity of the firg-vist SEFs (sengtivity, specificity, and positive

predictive vdue).

The firg-visit SEF review was part of the officia Nork 2-Record Review (N2-RR)
project congdered as an internd evauation endeavor proposed and undertaken by CHSR and
NMMC. Theam of this project was to identify the possible use of NMMC medica records and
the surgicd summary database for quaity assurance and research activities. After the adequacy
of patient records and database a NMMC is established qudity of care can be evduated through
retrogpective review, which is preferable to the concurrent, as it avoids the cost of primary data
collection. Based on the study results, gppropriate recommendeations for improvement of data
collection can be made that findly may lead to the improvement of quality of hedth care and
patient hedth outcomes. The study is addressed to NMMC clinical and adminidrative leaders for
condderdion in decison-making and implementation of quality assurance and research

activities.

Methods
Study design
The study is descriptive cross-sectiondl and data collection was done prospectively. A

cross-sectiond study design was sdected to have systematically collected data on the topic under



investigation and generate Satistics on the adequacy of the firg-vist SEF at the NMMC
ambulatory dinic, aswell asto provide some recommendations for its further improvementt.

The accuracy and completeness of the first-visit SEF was assessed comparing the
recorded information with the observation of the actual encounter, which was conddered asa
“gold standard” . Completeness has two facets: the number of items recorded in the SEF and the
number of items that should have been recorded in the SEF compared with the clinica guiddines
et by the organization. The first aspect reflects the adminigrative qudity, while the second one
reflects the quaity of care. Due to time limitations, the second definition of completeness was
conddered beyond the scope of this project and was not addressed. Accuracy is defined as the
extent by which the recorded item matches the observed item. For example, norma heart sounds
could be recorded in the SEF, while heart auscultation was not performed during the observed

patient visit

Study protocol

One vist 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 firgt until the
number of observations for a particular cardiologist was fulfilled. Although the patient diagnosis
was excluded from the instrument, it was recorded in order to enable retrieving patient SEFs for
further data anaysis.

Petients are admitted to the ACC on a previoudy assigned date based on the urgency of
their needs. Exceptions are the patients from remote regions or outsde of Armeniaand
emergency cases, who are admitted on the day of the visit. At the ambulatory clinic, there are
three cardiology resdents and five adult cardiologists, each of whom is responsible for the
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primary patient admission one day aweek. The resdents perform patient hedlth assessment and
management independently, though under the supervison of cardiologists. ECG and blood
pressure measurement are performed and patient demographic data and lifestyle habits are
documented in the SEF by nurses, while physicians perform the physica examination, EChO,
and other procedures and record clinica information (history of disease, patient complants,
diagnodtic test reaults, etc).

SEFs were reviewed approximatey 30 days after the completion of observations. This
delay could minimize the likelihood thet cardiologists and residents would modify their
performance and recording pattern. The SEF and observation were considered concordant if both
contained comparable information regarding a particular item. For each item ascorefromOto 1
was assgned complete, partid or no credit. Coding was generous, giving credit to partid entries
that reflected patient-provider encounter. For example, a patient had reported no chest pain,
shortness of breath, and orthopnea, but complained of an irregular heartbeat and frequent loss of
consciousness. The SEF could note that a patient did not have any complaint, except the
arrhythmia and frequent syncope episodes. In this case the exertiond chest pain, exertiond
shortness of breeth, and orthopnea were consdered concordant and were given full credit (i.e,
1). Further, if apatient reported 3 comorbid conditions and only two of them were recorded,
partid credit (i.e,, 0.67) was given to thisitem. The same rule of scoring was gpplied if the
number of stated and recorded comorbidities was the same, but 1 of the reported was different
from the recorded comorbid condition. Both positive and negative findings observed during a
petient vidt should gppear in the SEF, as the concordance of negative findings was congdered in

another study vaidating medica records [12].
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Study ingtrument

The ingrument was developed based on the content of the firg-vist SEF and was limited
to a 22-item questionnaire to verify the accuracy and completeness of the recording of each item.
Items commonly audited were included in the instrument, such as diagnos's, medications
(current treetment), ordered diagnogtic tests, and dlergies. Items not typicdly induded in the
medica audit were patient complaints and previous surgica operations. The investigator
prepared the questionnaire in consultation with the cardiologist, who was considered a
counterpart of N2-RR project. Selected the items were relevant and essentid to the qudity
assurance and research purposes and the same weight was assigned to each item.

Congdering the nature of the study, the instrument was designed in away that would
facilitate data collection rather than data entry and included both dose-ended and opentended
questions (see Appendix 2). Open-ended questions were family history, comorbid conditions,
previous surgica operations, current trestment, and blood tests prescribed. Responses to the
questions d <o differed depending on the nature of the question. Items regarding the actua
procedures performed by hedth care providers, such as physica examination, ECG, EChO,
prescription of X-ray, blood test, treedmill, and cardiac catheterization had Y es/No responses.
Other items, such as exertiond chest pain, exertiond shortness of bresth, arrhythmia, orthopnes,
family higtory, dlergy, comorbidities, current trestment, previous surgica operations, and
smoking satus had 1/2/3 responses. When a question was raised during the first vigit and patient
had this complaint 1 was assgned to the item. When the question was raised, but the patient did
not have this symptom 2 was assigned to the item, and 3 was given to the item when the question
was not discussed during the firg-vigt. The same assgnment of responses was applied to SEFs
review, which alowed capturing both positive and negative patient responses. The investigator
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developed the ingructions for observation and audit (see Appendix 3 and 4 respectively), S0 that
a person without medica background could collect data after a short-term training. The
ingtructions were prepared in English as the researcher collected dl data

The diagnosis, proposed treatment, and hedlth education are communicated to petients
and family members after the results of ancillary tests are available to cardiologists. The
completion of these tests requires 30-45 minutes. Observation of continuing patient-provider
encounter was conddered infeasible due to time condrains, o only the initia part of the first
vigt was observed.

The instrument was pre-tested on 9 patients who were admitted to the outpatient clinic for
the first time. Severd problems were noticed in * current trestment” and “blood pressure
measurement” items. At the time of admission to the ACC, some patients were dready receiving
antihypertensive and/or anti-angind trestment. Some physicians recorded the medications thet a
patient was receiving in the SEF under the assigned trestment in instances when the cardiologist
would prescribe the same medications. This did not alow differentiating the drugs thet were
newly prescribed by the cardiologist from those thet the patient was recelving before admisson
to the ambulatory clinic. Thus, if question about the current trestment was rased during the
observation and was positive, but it was not recorded separately from the prescribed trestment,
the item was consdered discordant.

The pre-test revealed that nurses may measure ether Sitting or lying blood pressure (BP),
while BP level may differ depending on the patient position, which should be consdered by
physicians while interpreting results. Thus, the instrument was redesigned to capture the
information not only whether this procedure was actudly performed and the results were
recorded, but dso whether the patient position while measuring BP was noted in the SEF. The
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pre-test dso pointed out that comorbid conditions imply both those diseases thet a patient
currently has and those that ’he endured previoudy. Although the latter illnesses represent the
history of disease, data was collected on both groups of diseases.

Pre-test resultsindicated that some patients could be prescribed a treadmill test and
cardiac catheterization for diagnogtic purposes. The treadmill test is performed outside of
NMMC and patients are given referrds to those hedth organizations where thistest 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 ways available. However, the prescription
of these procedures is recorded in the SEF and the investigator evaluated the completeness of
physician recordings in SEFs regarding the prescription of cardiac catheterization and treedmill
test.

Smoking gatusis asked and recorded by nurses a admission. The SEF format is
designed in away that it captures only postive and rarely negative (for example, when patient
quit smoking within the past month) findings are recorded. The vaue 3 (nathing recorded) was
assgned in cases when the item was |ft blank, asit isimpossble to separate negative findings

from missng vaues.

Study population
The digibility criteriafor the participation in the firg-vist SEF evauation project a the
ACC are the fdlowing:
primary patients admitted to the ACC
18 and more yearsold
femadesand males

The excluson criteriaare asfollows:
13



patients admitted to NMMC for the firgt time on an emergency basis
patients admitted to ACC for afollow-up vist.

The sample sze of the study was determined using one-sample proportion formulain the
STATA datigtical software. The standard agreement is 0.95, the hypothes zed agreement
between observations and records is 0.85 (based on expert opinion), and the least difference
desrable to detect is 0.10. With 80% power and dphaerror of 0.05, the sample Szeisequd to
53 patients. The sample Sze was increased up to 66 patients, considering possible problems that
might neturdly rise during the study implementation.

A quota sampling procedure was used in the survey. The patients represented the sample
proportion as the volume of cardiologists practices. There are five adult cardiologists at NMMC,
four of whom participated in the study. The volume of the cardiologist practice was caculated
usng 3-month data on firg-vigt patients from April to May, when none of them had vecations,
S0 that the calculated percentages reflected redlity. The percentage of patients examined by each
cardiologis was cdculated and applied to the sample of 66 patients to find the number of sudy
participants drawn per cardiologist. Thisrequired 17, 22, 12, and 15 pdtients of four cardiologists
participated in the study. The respective number of study participants assessed by cardiology
residents was impossible to calculate due to the aosence of available data on the volume of

resident practices.

Ethical Consderations

The research proposal was reviewed and approved by the Inditutional Review Board
(IRB) committee within the College of Hedlth Sciences at the AUA (see Appendix 5). The
consent form was not provided to patients and cardiologists. The study possessed minima risk
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for patients, as the probability and extent of anticipated harm and discomfort were equa and not
greater than that of routine physica and psychologica examinaions or tests performed in
ordinary dally life. Thefirg-visit SEF review was a part of the official ANP and was considered
asapart of an internd evaluation process. Moreover, the presence of saff members (eg.
resdents or other employees) during the examination is uncommon & NMMC or any other
hedlth care organization in Armenia. In those cases when a 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 were supportive of the ANP. The
cadiologists agreement to participate in the study was obtained prior to itsinitiation.

The study involves the use of patient names, as the SEFs of study participants were later
reviewed. The medica records were reviewed in the hospita that ensured patient confidentidity.
In addition, the patient names were coded and entered into the computer in a separate file, which
was destroyed after data had been analyzed The Consultants of the ANP, the advisors of student

investigator, MPH department, and student researcher had access to the data.

Study limitations

The dudy involves direct observations of petient vigts that can influence provider
performance and recording. However, the reactive effect of the direct observation and consent
statement on provider recording were assessed in the Harriet Lane Primary Care Program of the
Johns Hopkins Hospital and found to be not gatisticaly significant for study participants[8]. In
addition, data collection on Hospital survey a NMMC conducted through interviews with key
informants, observations, and, rarely, through record review, convinced the assessment team that
the report was an objective and accurate portraya of NMMC [16]. Taking into account the
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absence of the reective effect of direct observations on study results [8] and sdlf-assessment
nature of proposed project, additional SEFs review of unobserved vists of participating
cardiologists was considered unnecessary.

The main factor that can jeopardize externd vaidity of the results is the absence of
patient randomisation, which was impossible to apply in the survey. As described earlier, both
primary and surgica patients are admitted to the ambulatory clinic a an assgned time. Although
alig of patients who will be admitted to the outpatient department is available for gpproximately
one-month period aheed, the note about the type of the vigt, i.e. the primary or the follow-up
vist, is not recorded. However, it is beieved that patient primary diagnosesincuded in the study
represents the variety of patients admitted to the ACC, as the proportion of patient diagnosesin
the sample was smilar to that of patients admitted to the clinic during another 3-month period of
time,

The sudy haslimited generdizability as the results may be restricted to the structured
encounter forms of the Adult Cardiology Clinic of NMMC. In addition, smal sample Sze may
not alow detecting the difference in percent agreement within patient diagnoses, gender, and
among cardiologist, aswell as between cardiologists and resdents. Neverthdess, a pilot sudy
reveded preliminary results regarding the adequacy of the firs-vist SEF, so that conclusons ad

recommendations can be vauable for further research activities.

Data analysis
Datawas entered into SPSS 10.0 Satistical software and data andysis was performed in
SPSS 10.0, STATA 7.0, and MS Excel datistica software. As noted earlier, the instrument was

desgned in away to facilitate data collection rather than data entry, so that the physica structure
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of the instrument and data entry format for some items, particularly for blood pressure,

peripherd hemodynamics, and open-ended questions were modified. To diminate the possibility

of additiond errors deta cleaning and double entry with error checking were performed.

Sixty-six patients participated in the study: 17 (25.8%), 22 (33.3%), 12 (18.2%), and 15

(22.7%) of 2, 3, 4, and 5 cardiologigts respectively. The firg-vist SEFs of al patients were

avalable. Cardiologigs performed 57.6% of patient assessments, while cardiac resdents

admitted 43.4% of patients. Maes condtitute 56.1% of the study participants and femaes

compose 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).

Per cent agreement

The overal mean score was 16.7 (s0=1.83, min=13, max=20) (table #1), which

corresponds to 69.8% agreement considering 24 as a perfect score.

Table#1. Mean scoreand percent agreement per case

Minimum

Maximum

Mean

Std. Deviation

% Agreement

13

20

16.74

1.83

69.8

The hypothesis that the percent agreement between observations and SEFsis 85% was tested

usng one-sample t-test. The investigator rejected the hypothesis that the true average agreement

between the observation and the first-visit SEF is 85% (p<0.000) (table #2).

Table#2. Theactual and hypothesized per cent agreement and their mean difference with the 95% CI*

# of Hypothesized Mean 95% confidence interval
patients | Actual mean mean difference | Std. Sig. level Lower bound | Upper bound
X) ) (X-Y) deviation (2-tailed)
66 69.78% 85% -15.23% 7.62 .000 -17.11% -13.36%

* Cl- confidence interval
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The actud mean agreement between observations and SEFs was 15.23 (95% Cl: 13.36, 17.11)

lower than the hypothesized value of the average agreement. The study has 85.97% power to

detect 10% difference between perfect agreement and the hypothesized percent agreement

between observations and the firg-visit SEFs.

The items were collgpsed to reved the percent agreement for patient complaints, medical

higtory, phydcd examination, tests performed, tests assigned, and patient smoking status (see

Appendix 6). It was found that patient complaints had 70.83% agreement, medica 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 scoresand per cent agreement for domain

Variablename Sum of Per cent agr eement Agreement value Strength of
SCor es (%) (%) agr eement
Patient complaints 186 70.83 61-80 good
Medical history 176.6 52.73 41-60 poor
Physical examination 3245 60.61 61-80 good
Tests performed* 132 100 81-100 excellent
Tests orderedt 202 97.35 81-100 excellent
Patient smoking status 30 4545 41-60 poor

*Tests performed are el ectrocardiography and echocardiography examinations
tTests ordered are X-ray examination, blood tests, treadmill test, and cardiac catheterization

The percent agreement per variable was aso caculated considering 66 as a perfect score

and is presented in Appendix 7. Concern was indicated for exertiona shortness of bresth,

comorbidities, previous surgica operations, carotid artery auscultation, patient smoking status,

family history, current trestment, patient position while measuring blood pressure, and podtion

of peripherd pulses assessed. Low percent agreement for these variables can be dueto

sgnificant under-recorded findings. They are important patient information that should be
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adequatdy recorded to consder in plamning of patient management and fair comparison of hedth
care outcomes over time,

Recording pattern

Recording pattern was analysed to revea under- and over-recording of postive and
negetive findings and improper recording for patient complaints, medica history, and patient
habits. Recording pattern was examined for physica examination and tests performed and
assigned for patients.

Under-recoding of both positive and negative findings for patient complaints, medica
history, and patient habits was caculated as the percentage of responses not recorded in the SEF
among al reported responses. Under-recording of postive findings was defined as the
percentage of positive responses recorded in the SEF among dl reported positive responses.
Smilarly, under-recording of negetive findings was considered as the percentage of negative
responses recorded in the SEF among al reported negative responses. Over-recording for these
domains was cd culated as the percentage of responses not obtained during the first vist among
al recorded.

For physica examination, tests performed, and tests ordered under-recording was
calculated as the percentage of results not recorded in the SEF among al performed procedures.
Smilarly, over-recording was computed as the percentage of procedures not performed among
al results recorded in the SEF.

Generdly, it was reveded that patient complaints and medica history were accurately
recorded, but patient smoking status was improperly recorded in 7.32%. Under-recorded
findings, both pogitive and negative, were found for patient complaints by 42.16%, medica
history by 77.56%, and patient smoking status by 68.29% (table #4).
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Table#4. Recording pattern for patient complaints, medical history, and patient smoking status>

Domain Under- Under- Under- I naccurate Over-
recor ding of recor ding of recor ding of recording recording
negativeand positivefindings | negative
positive findings findings

Patient 42.16 1875 60 0 0

complaints

Medical 7756 7222 92.31 0 8.33

history

Patient habits | 68.29 26.67 92.31 7.32 27.78

*Recording pattern is presented in percentages

Detailed examination of each variable collgpsed into these domains reveded that the mgor
problems in under-recording of positive findings were indicated for arrhythmia, orthopnes,
dlergy, and, especidly, family history and current treetment. Under-recording of negative
findings was found for exertiond chest pain, arrhythmia, orthopnea, current treetment, comorbid
conditions, previous surgica operations, and patient sSmoking status (see Appendix 8).

X7 test of independence was carried out to reved the association between raising the
guestion about smoking status and gender. This revealed that discussion of smoking status with
patientsis relaed to gender and the odds of raisng thisissue for men is 3.8 times higher than for

women (table #6).

Table#6. Rasing the question on patient smoking status by gender

Raised Not Raised # of patients Percentage™
Males 28 9 37 75.68
Females 13 16 29 44.83
Total 41 25
Oddsratio=3. 82906 95% confidence interval
L ower bound Upper bound
Pr>chi 2 = 0.0103 1.194321 12. 55209

*The percentage of cases when the question was raised by gender
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Anayss of recording pattern of physicd examination and tests performed and ordered to
patients indicated under-recording for tests ordered (29.32%) and over-recording for physicd
examination (28.13%) (table #5). Tedts carried out and assgned to patients were never over-

recorded.

Table#5. Recording pattern for physical examination, tests performed, and tests assigned to patients™

Domain Under-recording Over-recording
Physical examination 29.32 28.13

Tests performed 0 0

Tests ordered 9.72 0

*Recording pattern is presented in percentages

Andysis of each variable separately indicated thet the results of blood pressure
measurement and the assgnment of blood tests and cardiac catheterization were perfectly
recorded (0% of under- and over-recording). Significant under-recording was revedled for patient
position (either lying or Sitting) while measuring blood pressure, for assessment of peripherd
pulses, carotid artery auscultation, and the prescription of chest X-ray examination. Over-
recording problems were indicated for lungs auscultation, abdomind pa pation, assessment of
peripherd pulses, position of periphera pulses assessed, and carotid artery auscultation (see
Appendix 9).

Difference of the mean concor dance score among patient primary diagnoses, car diologists,
and cardiology resdents

A =t of independent variables was examined to reved possible difference in the mean
concordance score. The hypothess that the mean concordance score per caseisidentical within
patient diagnoses and among cardiologists was tested by one—way analyss of variance
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(ANOVA). F-test was performed to test whether the mean scores are identica among
cadiologigs. At the ACC, patient diagnoses are divided into Six categories, one of which
(Acquired heart disease/Non-rheumétic) happened to be in the sample only once. To be ableto
detect possible difference in the mean percent agreement, this case was excluded from data
andyss.

The ANOVA reveded that there was indgnificant satistical difference in the mean
concordance score in the sample depending on patient diagnosis (p=0.373) and cardiologigt
(p=0.156). One-way andysis of variance was performed to test the hypothesis that the mean
concordance score of cardiologist isidenticd to that of resdent performing under the supervison
of this cardiologist. Due to the presence of a single petient assessment by the resdent 1 under the
supervison of the cardiologist 5, the ANOV A was carried out after the excluson of this case
from the data. Data andlysis showed that there was a satistically sgnificant difference in the
mean overdl score between the cardiologist 2 and resdent 2 together and the cardiologist 3 and

4 done (table #7).

Table#7. Thedifferencein the mean concor dance scor e between cardiologist and resident performing under
the supervision of cardiologist

95% Confidence Interval
Cardiologist + Cardiologist + | Mean difference Std. Error Sig. Upper Lower
resident id (X) resident id (Y) (X-Y) Level bound bound
30 22 3.2813 8821 032 1280 6.4345
40 22 3.9786 9890 012 4431 75141

The mean differenceis significant at the .05 level.

One-way andysis of variance was gpplied to test the difference in the mean score for
eech variable among cardiologists. When gatisticaly a significant difference was found in the

concordance score per varigble among cardiologists, a post-hoc test with Bonferroni correction
2




was gpplied to indicate the mean difference between each pair of cardiologists. The Bonferroni

correction was used to set the overdl probability of typel error at the 0.05 levd, as the combined

probability o type | error for multiple testsis much greater than 0.05.

The ANOVA and the post hoc test reveded that there isa datistically significant

difference between cardiologists in the mean concordance score for arrhythmia, lungs

auscultation, abdomina palpation, and assessment of peripherd pulses (table # 8).

Table#8. Thedifferencein the mean concordance scoresfor arrhythmia, lungs auscultation, abdominal
palpation, and peripheral pulses assessment by cardiologists

95% Confidence
Item Cardiologist id | Cardiologist id Mean Std. Error Sig. Interval

X) ) difference Level Upper Lower

(X-Y) bound | bound

Arrhythmia 3 4 5379 1512 004 1259 9499

Lungs 2 5 5412 1374 001 .1668 9156

auscultation 3 5 3727 1298 034 .0189 7266

4 5 5167 1502 .006 1074 .9260

Abdominal 3 2 4198 1512 044 0763 8319
palpation

Assessment of 3 5 4902 1348 .003 1226 8577

peripheral 4 5 5583 1560 004 1333 9834

pulses

The mean differenceissignificant at the .05 level.

Validity measuremerts
Vdidity measurements, important indicators of medical record adequacy, were cdculated
to test the potential use of the first-visit SEFs as source of retrospective data collection at
NMMC. Sengtivity and specificity were caculated to have the percentage of true postives and
true negatives respectively in the SEFs carrying a certain variable. Postive predictive vaue

(PPV) was computed to indicate the percentage of true positives among al recorded positive.
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Equd to or higher than 70% sengtivity, specificity, and PPV were found for tests
performed and tests ordered to patients. Patient complaints, medica history, and patient habits
hed less then 70% sengtivity, but 2 70% specificity and PPV, except for patient smoking status
that had < 70% PPV. On the contrary, physicd examination had 3 70% sensitivity and PPV, but
< 70% specificity (table #9). Vdidity of SEFswas examined for each variable separatdy as well,

and detalls are presented in Appendix 10.

Table#9. Sensitivity, specificity, and positive predictive value for each domain

Variablename Sensitivity Specificity PPV*
Patient complaints 58.15 100 100
Medical history 2245 97.01 91.67
Physical examination 70.68 3804 7187
Tests performedt 100 100 100
Tests orderedt 89.39 100 100
Patient smoking status 24.39 80 66.67

*PPVisthe positive predictive value
tTests performed are electrocardiography and echocardiography examinations

FTestsordered are X-ray examination, blood tests, treadmill test, and cardiac catheterization

Discussion
Per cent agreement

Prior to implementing this study it was hypothesized that the mean percent agreement
between obsarvations and the firg-vist SEFs is 85%, while the actua agreement was found to be
69.8%. Actua agreement was on average 15.23% (95% Cl: 13.36, 17.11) lower than the
hypothesized agreement. Further, andysis of the percent agreement for each domain revedled
that tests performed and tests assigned to patients had perfect agreement, while patient
complaints and physica examination had good agreement. The weskest area of data collection at

ACC ismedica higory and patient habits.
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This study’ s results are smilar to that of another sudy aimed at vaidating medicd
records, which reveded poor agreement for patient habits, dlerges, current medications, family
history, and socid history (29%) [12]. The survey conducted at the ACC reveded excdllent
agreement for ordered tests and lower agreement for chief complaints, while other studies
indicated the opposite results [9, 11]. This can be explained by tendency to under-record postive
and negative findings for patient complaints by cardiologids

Anayss of each variable revedled excdlent agreement of dlergy. This can be dueto the
fact the question regarding alergy was rased only during 5 observations (8.2%) thet may
atificidly increase the gpparent percent agreement. Obtaining careful history of previous
dlergies induding drug dlergies, is an important prerequisite to reduce the probability of
hypersensitive reactions before adminidrating any medication to patients [21].

The analyss of percent agreement was carried out including those cases when a question
was not raised during the first vigit or a procedure was not performed, which may leed to the
atificd increase of the overal percent agreement, as well as the percent agreement per variable.
Thus, it can be expected that the concordance between observations and SEFs could be lower if

andysisis performed without these cases.

Recording pattern

One of the dsrengths of data collection 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 X-ray prescription can be explained by cardiologists' reliance on the avallahility of exising

X-ray films. However, these films are not attached to ambulatory folder, where patient SEFs are
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kept, and stored separatdly. Thus, the auditor or investigator would be unable to detect from the
SEF whether chest X-ray test was prescribed to patient or not if it is not recorded in the SEF.

The results showed that there was proper recording of patient complaints and medical
history. However, there was significant under-recording of both positive and negative findings
regarding patient complaints, patient habits, and, especidly, medicd higory. Family higtory of
myocardid infarction, hypertenson, sudden deeth, and stroke was generdly raised during the
firg vigt, but it was dmost never recorded. Family history is one of the risk factors for heart
diseese, dthough unmodifiable, and should be carefully addressed by physicians [22-23, 26]. It
should be noted that the sample indluded patients who had afamily history of cardiovascular
diseases. If thisissue was not discussed it was impossible to find out under-recording of negetive
findings regarding patient family history. Over-recording of medicd history can be explained by
the fact that in some cases comorbidities and previous surgica operations were noted in the SEF
as negatives, but these issues were not discussed during the firgt vigt.

Current trestment is another area of data collection at ACC that is wesk and needs
improvements. Medications that were prescribed to a patient in another heglth care organization
were rarely recorded in the SEF, which may pose some difficulties for assessng continuity and
quality of care[26].

It was mentioned previoudy thet the detail given to record comorbidities and previous
aurgica operationsitems varies among cardiologists and resdents. Therefore, some cardiologists
may record only those diseases that a patient currently has and/or are important for planning of
patient management, which can be consdered as a subjective judgement. Furthermore, the
absence of comorbid conditions and previous surgicd operations should be marked in the SEF.

In most such cases the items were | eft blank, which does not dlow differentiating negetive

26



responses from missing ones. Some comorbid conditions and previous surgica operations are
those preoperative variables that should be consdered for risk adjusment of hedth outcomes
after cardiac surgery [24-25]. They areindicators of disease severity and should be teken into
account when planning dterndive treatments [24-25].

The same problem was found in patient habits, as only postive findings were recorded;
negatives, eg. when patient quitted smoking in arecent past, were rarely recorded. Moreover,
there was improper recording of patient smoking status, though only in small percent of cases.
Examining the difference in proportion of cases when the question about smoking status was
raised showed that the odds of being asked about smoking satusis 3.8 times higher for males
than for femdes. This can be explained by the culturd image of non-smoking Armenian woman.
Patient habits are risk factors for cardiovascular diseases [22-23]. Under-recording and improper
recording of these findings 1) may impose difficulties on conducting petient education stressing
aparticular patient lifestyle behavior and 2) can create obstacles for retrogpective data collection
for further QA and research activities.

It can be concluded that the under-recording of positive and negetive findings indicates
the absence of the established policy and procedures for taking medicad history and risk factors
for cardiovascular diseases and problems with training in documenting medica records. It may
underestimate cardiologist performance, as without recording of negetive findingsit is
impossible to prove that a question wasraised [2, 12].

Data analyss revealed that there were notable under-recording and over-recording of
physicad examination results. Examination of each item separately indicated thet the mgor

problems were found for patient position while measuring BP, position of pulses assessed, and
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carotid artery auscultation. Patient BP was measured in either Stting or lying postion, but it was
never recorded in the SEF.

While collecting the data it was reveded that the detailed given to record peripherd
hemodynamics and mgor arteries varies among cardiologists and cardiac residents. The number
of pulses assessed was identified from the item peripherd hemodynamic/mgjor arteries
(depending on the implication of cardiologists and resdents), while the pulse item of SEF
showed which artery pulse had been assessed. The results of carotid artery auscultation were
recorded under the item mgjor arteries or as a separate item in the remarks. The assessment of
peripherd pulses (Ieft and right radid and left and right peda pulses) and carotid artery
auscultation should be routindy performed in each patient admitted to the clinic. Data andys's
indicated sgnificant under-recording of these procedures, which in turn identifies a problem with
the lack of standards on physica examination and documenting its results.

An over-recording pettern was indicated for lungs auscultation, abbdomind palpation,
assessment of peripherd pulses, and carotid artery auscultation. Physica examination was found
to be most prone to over-recording in another study aimed to evauate the impact of SEFson
provider performance and recording pattern in comparison with free text format patient records.
The format of SEF for physica examination predisposed providers unintentiondly to check off
al physca examination results even if it was partidly performed. This identifies a problem with
training on documentation of medica records and the absence of established guiddines on
conducting patient physical examinations. Partid performance of physica examination may leed
to overlooking of patient health problems and inappropriate patient management, possibly

causing qudity of careto suffer.
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Difference of the mean concor dance score among patient primary diagnoses, car diologists,
and cardiology residents

The study reveaed that there was no satigticdly sgnificant difference in the mean
concordance score within patient primary diagnoses and among cardiologidts, but therewas a
datigicaly sgnificant difference between cardiologists done and residents performing under the
supervison of cardiologigts. Further, andyzing the difference in the average concordance score
per eech varigble among cardiologists detected satisticaly sgnificant differencesin the mean
concordance score for arrhythmia, lungs auscultation, bdomind palpation, and peripherd
pulses. Although alarger sample Size was needed to deduce conclusions and appropriate

recommendations, the study may present pilot results that can be used for further research.

Validity measurements

Before reliance on medicd records as a source of patient data for research or other
purposes, it is necessary to examine their vdidity. Data andyss was carried out to detect how
sengtive, specific and predictive the firg-visit SEFs are to various types of patient information.
When both sensitivity and specificity were equal or exceeded 70%, the medical records were
consdered appropriate for use as a valid source of patient information for retrogpective data
collection.

Data analysis indicated thet the firg-vist SEFs are senditive to performance or
prescription of ancillary tests and are pecific enough to properly identify when these tests
actualy were not performed or assigned. These medical records are dso able to correctly predict
true performance/prescription of these tests by 100%. More detailed andyss indicated that the
SEF reflected true positive findings on exertiona chest and BP measurement by 76-100% and

true negative findings by 100%. The other items had high senstivity, but low specificity or low
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sengtivity, but high specificity (see Appendix 14) that should be conddered when collecting

patient information for research purposes.

Condusions and recommendations

A comprehensve dinicd record is akey source of specific patient information used for
various purposes. Considering the importance of accurate and complete patient records, the study
was conducted to eva uate the medica records documentation at the ACC at NMMC. Study
indicated the following strengths and weaknesses of data collection at ACC:

Good agreement between observations of the actud patient-provider encounter and

medica records

Sgnificant under-recording of postive findings regarding family history and current

treatment

Sgnificant under-recording of negative findings regarding patient complaints, medica

history, and patient habits

Congderable under-recording of patient position while measuring BP and results of

particular peripherd artery assessments

Subgtantid over-recording of lungs auscultation, abdomina pa petion, assessment of

peripherd pulses, and carotid artery auscultation

Vdid 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 medica records



Good agreement between direct observations of patient-cardiologist encounters and the
fird-vigt SEFs supports the use of the first-vist SEFs as a source of patient information for
further QA activities and research purposes only after some improvements are designed and
implemented. The firg-vist SEF was found to be vaid 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, sengtivity, pecificity, and PPV.

Under-recording of patient complaints, medica history, and patient smoking setus
resulted in decreased percent agreement and lowered the adequacy of patient records. It is
necessary to emphasize the need for recording not only postive, but dso negative findings,
differentiating them from the missing ones. It is quite important to record patient family history
and dlergy and the SEF should be redesigned to include this information. Comorbid conditions
and previous surgica operations had poor agreement that highlights the need to establish the
gsandards on history taking regarding these items and to separate comorbidities from the
previoudy endured diseases. Besides, to fairly compare indicators of hedth care qudity at
NMMC over time and with Smilar hedlth care organizations in developed countries, it is
necessary to Sandardize coding of patient diagnoss and comorbid conditions according to
internationd standards (e.g. ICD).

Patient position while messuring BP was either gtting or lying. Thisidentifies the
necessity to its sandardization and BP measurement in asingle postion or its notation in the
SEF. Further, under-recording of physical examination results and the prescription of chest X-ray
examination may undervaue provider performance and lessens the adequacy of medica records,

o thet it is essentid to improve recording of dl patient information trough medica staff training.
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Over-recording of lungs auscultation, abdomind papation, assessment of peripherd
pulses, postion of peripherd pulses assessed, and caratid artery auscultation possesses problem
with training on documentation of medica records. In addition, incomplete petient hedth
assessment may lead to disregarding of disease symptoms and signs, which in its turn may result
in under-diagnoss, incomplete treatment and worsening of patient health outcomes. Thus it is
extremdy important for NMMC to develop dinicd guiddines on higtory taking, physicd
examination, and data collection on patient lifestyle behavior, train the medica staff memberson
accurate and complete documentation of patient information, and to establish internal evaluation
processes at NMM C ensuring compliance with these sandards and continuous quaity
improvement.

Patient weight and height are excluded from the firgt-vist SEF, while overweight is one
of the modifiable risk factors for heart disease [22-23]. The equipment to measure patient weight
and height is available a& NMMC and can be performed by nurses while patient are waiting for
cadiologist admission. In addition, it is recommended to note the type of patient vist, i.e.
primary or follow-up, in the nurses notebook when assigning a date and time for patient vist to
fecilitate further data collection and patient randomization, if necessary.

It is recommended to conduct further research with alarger sample size to investigate the
variaion of the mean score by patient primary diagnos's, cardiologidts, and resdents. Although
preliminary results showed identical mean concordance score within patient diagnosis, this can
be due to smdl number of patients with acquired rheumétic heart disease and congenita heart
disease in the sample. Therefore, alarger sample size could be needed to detect adatisticaly
sgnificant difference in the mean concordance score by patient diagnoses. In addition, while
initid findings reveaed identical mean concordance score among cardiologigts, study detected
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daidicdly sgnificant difference among cardiologists regarding arrhythmia, lungs auscultation,
abdomina palpation, and peripherd pulses assessment, as wel as between cardiologist assessng
patients done and cardiologists supervising resdent performance. However, a study with larger
sample szeis desirable to conduct to confirm the Satisticaly sgnificant difference with high
power. Prdiminary difference in recording pattern among cardiologists for certain variables
defines the necessity of stressing these issues when training the ACC staff members on medical
records documentation.

It is proposed to investigate on the completeness and accuracy of the firg-vigt SEFsin
comparison with dinica guiddines used by smilar hedth care organizations and to evauate
cardiologist performance according to these standards. Besides, intrusive nature of the study that
involved the direct observation of patient-cardiologist encounters may lead to modifying therr
behavior and recording pattern. Although it is believed that the study results reflect the red
picture of NMMC, it is desrable to assess the adequacy of media records when using less
intrusive methods,

In conclusion, the study confirmed that the accuracy and completeness of medicd records should
be evaluated prior to their use as a source of patient data for QA and research activities. This
study can serve as abasis for designing and implementing improvements in other aspects of
patient data collection at NMMC. This may result in the improvement of hedlth care qudity and,
consequently, patient hedlth outcomes. Moreover, in abroader view, the NMMC may serveasa
model of successful introduction and implementation of QA activitiesin the Armenian hedth
care system. NMMC experiencein this sphere can be usad by other hospitasin Armeniato
accept the “philosophy” of QA as an indigpensable function of any hedth care organization to

provide high qudity hedth care.
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Appendix 1

Thefirst-vist structured encounter form of the Adult Cardiology Clinic
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Appendix 2
AMERICAN UNIVERSITY OF ARMENIA /NORK MARASH MEDICAL CENTER

INSTRUMENT FOR THE EVALUATION OF MEDICAL RECORDSDOCUMENTATION AT THE ACC

1 = raised/positive 1 = recorded/positive
2 = raised/negative 2= recorded/negative
3=none 3=none
1-3 responses for A and D sections
Y es=test performed/ordered Y es = results recorded/prescription recorded
No = test not performed/not ordered No = results not recorded/prescription not recorded

Y es/No responses for B and C sections

Date: / /2001 Observation Start time:

Obsarvation End time: :

Petient ID:
Resident ID: Auditing Start time: X
Auditing End time: :

Observation 1% vist SEF Score

Item Response Response 0-1

AnamnesisMorbi: 1/2/3 1/2/3

Exertiona chest pain

Exertiona shortness of breath

Arrhythmia

Orthopnea

g |wWINF>

Family history
(e.g. for myocardial infarction

hypertension

stroke

diabetes




rend failure

others)

o

Allergy

~

Current treatment

Comorbidities
(e.g. myocardial infarction,

stroke

diabetes

gastric ulcer

rheumatic fever

others)

Previous surgical
oper ation(s)
(e.g. cardiac surgery,

gastric ulcer resection,

others)

Physical examination

Yes

No

Yes

No

10a

Blood pressure measurement

10b.

Sitting/lying position while
measuring BP

11.

Heart auscultation
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12. Lungs auscultation
13. Abdomina papation
14a. Peripheral hemodynamics
(left radial pulse,
right radial pulse
|eft pedal pulse
right pedal pulse)
14b. Position of pulse assessed
15. Carotid artery auscultation
C. Other tests
16. Electrocardiography (ECG)
17. Echocardiography (EchO)
18. Chest X-ray examination
19. Blood tests
(prothrombin index,
electrolytes[Na, Ca, K],
creatinine,
glucose,
cholesteral,
triglycerides,
HDL,
LDL,
bun,
others)
20. Treadmill
21. Cardiac catheterization
D. Risk factor 1/2/3 1/2/3
22. Smoking status
Patient name:
Petient primary diagnoss
Petient secondary diagnosis.
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Appendix 3

AMERICAN UNIVERSITY OF ARMENIA /NORK MARASH MEDICAL CENTER

INSTRUCTIONSFOR OBSERVATIONS
OF PATIENT-PROVIDER ENCOUNTERSAT
THE ADULT CARDIOLOGY CLINIC



1=raised/positive* The question was raised during thefirst visit and a
patient answer was positive

2=raised/negative The question was raised during the first visit and a
patient answer was negative
3=none The question was not raised during the first visit

* 1-3 responses for sections A and D
Y es/No responses for B and C sections

Section A / Anamnesis M or bi

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

1 If gquestion about having exertional chest pain was raised and a patient had the exertional chest

2 ﬂalanquestion about having exertional chest pain was raised and a patient had not the exertional chest
3 Ipfa'an question about having exertional chest pain was not raised

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. Didacardiologist ask apatient 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

2 If aquestion about having exertional shortness of breath was raised and a patient had not the exertional
chest pain

3 If a question about exertional chest pain was not raised during the first visit

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

3. Didacardiologist ask apatient whether s’he hasarrhythmia? [1-3]

1 If aquestion about having arrhythmiawas raised and a patient had the arrhythmia
2 If aquestion about having arrhythmia was raised and a patient had not the arrhythmia
3 If a question about having arrhythmia was not raised during the first visit

" noou

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

4. Didacardiologist ask a patient about having orthopnea? [1-3]

1 If aquestion about having orthopnea was rai sed and a patient had the orthopnea
2 If aquestion about having orthopnea was raised and a patient had not the orthopnea
3 If a question about having orthopnea was not observed during the first visit

Note: Orthopneais defined as having difficulties with breathing that occur in lying position and isrelieved
promptly by sitting or standing position.
5. Didacardiologist ask a patient about having family history of any disease? [1-3]

1 If aquestion about having family history of any disease was raised and a patient mentioned one/some

disease(s)



2 If a question about having family history of any disease was raised and a patient had not family history
of any disease
3 If a question about having family history of any disease was not raised during the first visit

Note: If apatient had afamily history of any disease, write down the diseases that the patient had reported.

6. Didacardiologist ask a patient about having an allergy/ [1-3]

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

7. Didacardiologist ask a patient whether sheisreceiving treatment for a heart disease? [1-3]

1 If aquestion about being currently treated for a heart disease was raised and a patient responded
positively

2 If aquestion about being currently treated for a heart disease was raised and a patient responded
negatively

3 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. Didacardiologist ask a patient about having comor bidities (illnesses other than heart disease)? [1-3]

1 If aquestion about having comorbidities was rai sed and a patient responded positively
2 If aquestion about having comorbiditieswas raised and a patient responded negatively
3 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. Didacardiologist ask a patient about having surgeriesin the past?[1-3]

1 If aquestion about having surgical operationsin the past was raised and a patient answered positively
2 If aquestion about having surgical operationsin the past was raised and a patient responded negatively
3 If aquestion about having surgical operationsin the past was not raised during thefirst visit

Note: If a patient response was positive write down those operations that the patient listed.

Section B / Physical examination

10a. Did acardiologist 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

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 wasa 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 acardiologist perform heart auscultation? [Y es/NO]

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

No If acardiologist did not apply the disk of the stethoscope on a patient chest in the area of the heart
projection

12. Did acardiologist perform lung auscultation? [YesNO]

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

No If acardiologist did not apply the disk of the stethoscope on a patient anterior and posterior sides of
chest

13. Did acardiologist perform abdominal palpation? [Yes/No]
Yes If acardiologist pal pated a patient abdomen

No If acardiologist did not pal pated a patient abdomen

14a/b. Did acardiologist assessed a patient peripheral pulses? [Yes/No]

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

No If acardiologist did not check radial and pedal pulses of a patient

Note: If acardiologist 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 acardiologist applied the disk of the stethoscope face down on the right and left lateral sides of a
patient neck

No If acardiologist did not apply thedisk of the stethoscope face down on the right and | eft lateral sides of
apatient neck

Section C / Other tests

16. Did a cardiologist/nurse perform electrocar diography? [Yes/No]
Yes If apatient wasasked to lie on abed 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
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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 aheart at work did not appeared on the paper

17. Did acardiologist perform echocar diography? [Yes/No]

Yes  If apatient was asked to lie on the table or the examination table, special jelly was applied to a patient
chest, and as a cardiol ogi stmaneuvered the transducer on a patient chest, the reflection image of heart
appeared on the screen

No If acardiologist did not maneuvered the transducer on a patient chest and the reflection image of heart
did not appear on the screen

18. Wasa patient prescribed the chest X-ray examination? [Yes/NO]

Yes If apatient was prescribed chest X-ray examination

No If a patient was not prescribed chest xray examination

19. Wasa patient prescribed blood tests?[Y es/No]
Yes  If apatient was prescribed blood tests
No If apatient was not prescribed blood tests

Note: If a patient was prescribed blood tests mark those tests that a cardiol ogist reported.

20. Wasa patient prescribed treadmill examination? [Yes/No]

Yes If apatient was prescribed treadmill examination and was referred to the appropriate health care
organization

No If apatient was not prescribed treadmill examination

21. Wasthe cardiaccatheterization proposed to a patient? [Yes/No]
Yes If apatient was proposed the cardiaccatheterization

No If nothing was mentioned about the cardiac catheterization

Section F / Risk factor

22. Did acardiologist ask a patient about smoking habit?[1-3]

1 If a question about being a smoker was raised and a patient responded positively
2 If aquestion about being smoker was raised and a patient responded negatively
3 If aquestion about being smoker was not raised during thefirst visit
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Appendix 4

AMERICAN UNIVERSITY OF ARMENIA /NORK MARASH MEDICAL CENTER

INSTRUCTIONSFOR AUDITING THE
MEDICAL RECORDSDOCUMENTATION IN
THE ADULT CARDIOLOGY CLINIC



1= recorded/positive A patient respond was recorded and the findings
werepositive

2=recorded/negative A patient respond was recorded and the findings
werenegative
3=none Theitem on the SEF is|eft blank

Responses 1-3 for the sections A and D
Responses Y es/No for the sections B and C

Section A / Anamnesis M or bi

1. Wasa 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”

2 If apatient note about not having the exertional chest pain was recorded in the SEF

3 If nothing was recorded in the SEF regarding the exertional chest pain

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

2. Wasa patient complaint about having exertional shortness of breath recorded in the SEF? [1-3]

1 If apatient complaint about having exertional shortness of breath was recorded in the SEF under the

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

3. Wasa patient complaint about having arrhythmia recorded in the SEF? [1-3]

1 If a patient complaint about having arrhythmia was recorded in the SEF under the item “Anamnesis
Morbi”

2 If a patient note about not having arrhythmia was recorded in the SEF

3 If nothing was recorded in the SEF regarding arrhythmia

4. Wasa patient complaint about having shortness of orthopnea recorded in the SEF? [Yes/No]

1 If apatient complaint about having orthopneawas recorded in the SEF under the item “ Anamnesis
Morbi”

2 If a patient note about not having orthopnea was recorded in the SEF

3 If nothing was recorded in the SEF regarding orthopnea

5. Wasafamily history of any diseaserecorded in the SEF?[1-3]

1 If afamily history of any disease(i.e. mother or father or both parents had/have a particular disease)

was recorded in the SEF
2 If a patient note about not having family history of any disease was recorded in the SEF
3 If nothing was recorded in the SEF regarding family predisposition

Note: If aresponse was positive, copy those diseases that were recorded in the SEF

6. Wasa patient complaint about having allergy wasrecorded in the SEF? [1-3]

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

1 If anote that a patient is receiving treatment for a heart disease was recorded in the SEF
2 If anote that apatient is not receiving treatment for a heart disease was recorded in the SEF
3 If SEF mentioned nothing about a patient receiving treatment for a heart disease

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 comor bidities (illnesses other than heart diseases) recorded in the SEF? [1-3]
1 If the SEF mentioned about comorbidities that a patient has under the item “ Other diseases’
2 If SEF mentioned that a patient does not have comorbidities

2 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. Wereprevioussurgical operationsthat a patient underwent in the past recorded in the SEF? [1-3]

1 If previous surgical operations were recorded in the SEF under the item “ Other diseases’
2 If a patient statement about not having previous surgical operations was recorded i nthe SEF
3 If nothing was recorded in the SEF regarding previous surgical operations

Note: If apatient response was positive, copy those surgeries that were recorded in the SEF.

Section B / Physical examination

10a. Wasa patient blood pressurerecorded 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. Wasa patient position while measuring blood pressurerecorded 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 apatient position while measuring blood pressure was not recorded inthe SEF

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

11. Weretheresultsof 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”
No If nothing was recorded in the SEF under the item “Heart sounds and murmurs’

12. Weretheresults of lung auscultation recorded in the SEF? [Yes/NO]

Yes  If vesicular respiration was marked or abnormal findings were recorded in the SEF under theitem
“Lungs’



No If theitem “Lungs’ isleft blank
13. Weretheresults of abdominal palpation recorded in the SEF?[Y es/No]
Yes  If amark (+ 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
1l4a  Weretheresultsof peripheral pulsesassessment 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 “Magjor arteries’
No If the item “Peripheral hemodynamics’ or “Major arteries’” was left blank
14b. Wasthe 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 theitem “ Pulse”
No If item “Pulse” isleft blank
15. Weretheresultsof carotid artery auscultation recorded in the SEF? [Yes/No]
Yes If amark (+ or N) was made or negative findings were recorded in the SEF under the items “ Great
arteries’ in the SEF
No If theitem “ Great arteries’ in the SEF isleft blank
Section C / Other tests
16. Weretheresultsof electrocardiography (ECG) recorded in the SEF?[Yes/NQ]
Yes If ECG results were recorded in the SEF or the ECG list was attached to a patient ambul atory record
No If ECG results were not recorded in the SEF or the ECG list was not available in the ambulatory folder
17. Weretheresults of echocar diography recorded in the SEF? [Yes/No]
Yes If EChO results were recorded in the SEF under the item “ Echocardiography”
No If the item “Echocardiography” isleft blank
18. Weretheresults of chest X-ray examination recorded in the SEF? [Yes/NQ|
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
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19. Weretheblood test resultsrecorded 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. Wastreadmill 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 inthe SEF?[1-3]

1 If anote that a patient is a smoker was recorded in the SEF
2 If anotethat a patient is not asmoker was recorded in the SEF
3 If theitem “ Smoking” on the ACD SEF isleft blank
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Appendix 5

Study approval by the Ingtitutional Review Board committee within the College of
Health Sciences



Appendix 6

Outline of itemsincluded in each main domain

Domain Items
Petient complaints Exertiond chest pain, exertiond shortness of breeth,
arhythmia, orthopnea
Medicd history Family history, dlergy, current treetment, comorbidities,

previous surgica operations

Physica examination

BP* measurement, patient position while measuring BP,
heart auscultation, lungs auscultation, abdomind pdpation,
assessment of peripherd pulses, postion of peripherd pulses
assesd, carotid artery auscultation

Tests performed ECGt and EChO#

Tests ordered Chest X -ray examination, blood tests, treedmill test, cardiac
catheterization

Patient habits Patient smoking status

*BP—blood pressure
TECG- electrocardiography
FEChO - echocardiography




Sum of the scores and per cent agreement for each variable

Appendix 7

Variable Sum of Per cent Agreement Strength of
name Scor es agreement (%) value (%) agreement
exetiond chest 51 71.27 61-80 good
pen
exetiond 35 5303 41-60 poor
shortness of bregth
arhythmia 47 7121 61-80 good
orthopnea 53 80.30 61-80 good
family hisory 19 28.79 <40 veary poor
dlergy 63 9545 81-100 excdlent
current trestment 28 242 41-60 poor
comorbidities 321 4864 41-60 poor
previoussurgica 345 52.27 41-60 poor
operdions
BP* measurement 66 100 81-100 excdlent
petient pogtion 0 0 <40 vay poor
whilemeasuring
BP
heart auscultation 65 98.48 81-100 excdlent
lungs auscultetion 50 75.76 61-80 good
abdomind 41 6212 61-80 good
pelpation
assessment of 425 64.39 61-80 good
peripherd pulses
pogtion of 27 4091 <40 vay poor
peripherd pulses
assessed
carotid artery 3 50 41-60 poor
auscultation
ECGt 66 100 81-100 excdlent
EChO% 66 100 81-100 excdlent
chest X ray 60 9091 81-100 excdlent
examination
blood tests 65 9848 81-100 excdlent
treadmill test 65 9348 81-100 excdlent
cardiac 66 100 81-100 excdllent
catheterizetion
patient smoking 30 4545 41-60 poor
gatus

*BP—blood pressure

TECG- electrocardiography
$EChO - echocardiography




Appendix 8

Recording pattern for each variable of patient complaints, medical history, and patient

habits*

Patient Under-recording of Under-recor ding of Under-recor ding of
complain negative and positive | positive findings#+ negative findings§

findingst
exertiona 24.19 0 2419
chest pain
exetiond 4921 5 69.77
shortness of
breath
arhythmia 4318 37.14 66.67
orthopnea 81.25 25 100
dlergy 60 60 0
family 97.92 92.97 0
history
current 95 96.67 D
treatment
comorbidities | 60.34 40 91.30
previous 64.44 42 N.74
surgica
operdions
petient 68.29 33.33 R31
smoking
datus

*the recording pattern is presented in percentages

tthe percentage of responses not recorded in the SEF among all cases when the question was raised
tthe percentage of positive responses not recorded in the SEF among all reported positive responses
8the percentage of negative responses not recorded in the SEF among all reported negative responses
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Appendix 9

Recording pattern for each variable of physical examination, tests performed and
assigned to patients™>

ltem Under-recordings Over-recordingq
BP* measurement 0 0
petient position while 100 0
measuring BP

heart auscultation 0 151
lungsauscultation 0 75.76
abdomind papation 2.38 PR
assessment of 333 4821
peripherd pulses

position of peripherd 925 40
pul ses assessed

carotid artery B33 8357
auscultation

ECGt 0 0
EChO# 0 0
chest X -ray test 60 0
prescription of blood 0 0
tests

assgnment of 7.69 0
treadmill

assgnment of cardiac | O 0
catheterization

*BP—blood pressure

TECG- electrocardiography

FEChO - echocardiography

§ the percentage of responses not recorded in the SEF among all performed procedures

11 the percentage of procedures not performed among all responses recorded in the SEF among
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Appendix 10

Sensitivity, specificity, and positive predictive value for each variable

Variable name Sensitivity Specificity PPV*
exertiond chest pan 75.81 100 100
exertiona shortness of bresth 5161 100 100
arhythmia 56.82 100 100
orthopnea 18.75 100 100
family hisory 208 100 100
dlergy 40 100 100
current trestment 5 100 100
comorhidities 39.65 87.50 95.83
previous surgical operations 35.56 85.71 84.21
BPt+ measurement 100 100 100
petient pogition while measuring 0 0 0
BP
heart auscultation 100 0 98.48
lungsauscultation 100 0 75.76
abdomina palpation 97.62 0 63.08
assessment of peripherd pulses 96.67 25 51.79
pogition of peripherd pulses 7.5 92.31 60
assessed
carotid artery auscultation 66.67 48.33 1143
ECGt 100 100 100
EChOs 100 100
chest X -ray examination 40 100 100
blood tests 100 100 100
treadmill test 92.31 100 100
cardiac catheterization 100 100 100
patient smoking Saus 24.39 80 66.67

* PPV — posttive predictive value
t BP—blood pressure

T ECG - electrocardiography

§ EChO - echocardiography
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