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Abstract
Background—In clinical trials and epidemiologic studies, information on medical care
utilization and health outcomes is often obtained from medical records. For multi-center studies,
this information may be gathered by personnel at individual sites or by staff at a central
coordinating center. We describe the process used to develop a HIPAA-compliant centralized
process to collect medical record information for a large multi-center cancer screening trial.

Methods—The framework used to select, request, and track medical records incorporated a
participant questionnaire with unique identifiers for each medical provider. De-identified
information from the questionnaires was sent to the coordinating center indexed by these
identifiers. The central coordinating center selected specific medical providers for abstraction and
notified sites using these identifiers. The site personnel then linked the identifiers with medical
provider information. Staff at the sites collected medical records and provided them for central
abstraction.

Results—Medical records were successfully obtained and abstracted to ascertain information on
outcomes and health care utilization in a study with over 18,000 study participants. Collection of
records required for outcomes related to positive screening examinations and lung cancer
diagnosis exceeded 90%. Collection of records for all aims was 87.32%.
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Conclusions—We designed a successful centralized medical record abstraction process that
may be generalized to other research settings, including observational studies. The coordinating
center received no identifying data. The process satisfied requirements imposed by the Health
Insurance Portability and Accountability Act and concerns of site institutional review boards with
respect to protected health information.
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Introduction
In most multi-center clinical trials, patient management occurs at a single study site.
Information on health outcomes and medical care are collected at that site. In large screening
trials, however, the study site often provides only the screening examination. Any associated
diagnostic follow-up and treatment are obtained from community physicians, often from
more than one provider. Information needed to assess patient outcomes, measure health care
utilization, or estimate costs must, therefore, be obtained from self-report, medical records,
or administrative data. Although self-report [1–5] and administrative data [5–8] have proven
reliable and accurate in certain situations [9,10], medical record review with explicit
assignment of ICD and CPT codes by research personnel avoids problems of recall bias and
possible upcoding for reimbursement purposes [11].

For medical record review to be complete and provide information to reliably estimate costs,
medical records must be obtained from every medical provider seen by each patient. ICD- 9
and CPT codes are assigned based on information in the medical records. When planning
medical records abstraction for the National Lung Screening Trial (NLST), we reviewed the
literature and found few publications with detailed information on the process of identifying
and collecting medical records for centralized abstraction in multi-site studies [3,12,13]. The
proportion of medical records successfully obtained ranged from 50–85% for single [2,13]
and multi-site studies [3]. Our review of the literature did not locate any reports with
detailed information on rates of complete medical records successfully obtained by type of
provider or reason for medical records request.

We were also unable to locate publications describing approaches for stratified sampling of
records, that is, cases in which medical records were requested for only certain indications
or medical providers. In NLST, for the primary aims, medical records specifically related to
the intervention and the outcome of interest were needed, whereas for secondary aims,
information on all medical care obtained during the screening follow-up period was
required. Selecting specific records for abstraction is made more difficult because staff from
the coordinating center are generally blinded to participant identifiers under Health
Insurance Portability and Accountability Act (HIPAA) and other privacy regulations
[14,15].

In this paper, we describe a framework used to identify and obtain medical records for the
American College of Radiology Imaging Network (ACRIN) arm of the National Lung
Screening Trial (NLST) 15–17], and we provide information on the proportion of records
successfully obtained. This process identifies those providers from whom records should be
requested, provides this information to the remote sites, and facilitates the collection of
records from many remote providers.
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Methods
The National Lung Screening Trial (NLST), a joint collaboration between the American
College of Radiology Imaging Network (ACRIN) grant, sponsored by the Cancer Imaging
Program in the Division of Cancer Treatment and Diagnosis at the National Cancer Institute
(NCI), and the Lung Screening Study (LSS) contract, administered by the Division of
Cancer Prevention, NCI, has been described in detail elsewhere.[16–18] In brief, it is a
multiinstitutional trial of 53,452 participants designed to compare the ability of low-dose
spiral CT and chest X-ray imaging to reduce lung cancer mortality conducted through a joint
program of ACRIN which was responsible for 18,840 of the participants at 23 sites (see
Appendix A) and the LSS. Participants were men and women with a history of heavy
smoking (at least 30 pack years), aged 55–74 at the time of recruitment who received three
screening examinations: a baseline (T0) screen and two incidence screens (T1 and T2) at
one year intervals. Information was collected from medical records to better understand
health outcomes and health care utilization associated with lung cancer screening, and to
inform a cost effectiveness analysis.

Both ACRIN and the LSS abstracted medical records to document the procedures,
diagnoses, and complications experienced by participants following a positive screening
examination, the diagnosis, treatment and progression of lung cancers, and the pathological
diagnosis of other cancers (to ensure that these were not metastatic lung cancers). For
positive screens, lung cancers, and other cancers, ACRIN and the LSS harmonized their
medical records collection. However, for these records, in addition to coding elements in a
manner consistent with the LSS, ACRIN had certified nosologists assign ICD-9 and CPT
codes.

ACRIN also collected medical records for any medical care received for three additional
subsets of participants to meet additional aims: 1) a 5% random sample of participants
screen positive at T0, T1, or T2 to assess whether higher levels of health care utilization for
indications unrelated to the positive screen were associated screening positive and having
contact with the medical system for related follow-up ; 2) a 5% random sample of
participants with a negative screen negative at baseline (T0) to provide information on the
background level of medical care expected in this cohort; 3) a convenience sample of
participants with a screen result of significant findings not related to lung cancer to examine
diagnoses and health care utilization associated with these findings. The classes of
participants for whom ACRIN collected records and the specifics of that record collection
are detailed in Table 1.

For the NLST, the LSS built upon the existing Prostate, Lung, Ovarian and Colon Cancer
Screening infrastructure, in which individual sites performed the chart abstraction with
oversight by a coordinating center [19]. ACRIN did not have the extant infrastructure of the
LSS and chose to develop a new centralized record selection and abstraction process.
Assignment of ICD and CPT codes required expertise, training, and standardization difficult
to coordinate across 23 sites. For these reasons, ACRIN elected to use a centralized
abstraction process in which site staff were responsible for obtaining medical records, and a
central group of coders performed abstraction. To maintain participant confidentiality,
identifying information for participants and medical providers was maintained at the sites
and was not visible to staff at the coordinating center. Medical records abstractors were able
to see identifying information contained in the medical records. Appropriate approvals were
obtained from all ACRIN sites and from the Brown University Institutional Review Boards.
Participant-completed consent forms were constructed to satisfy institutional HIPAA
requirements. The consent form used for the study can be found in the protocol appendix
[http://www.acrin.org/Portals/0/Protocols/6654/Protocol-ACRIN%206654%20Amendment
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%2010,%2011.1.04.pdf]. The medical records release form used is available at: http://
www.acrin.org/Portals/0/Protocols/6654/forms/6654mrra.pdf.

Overview of medical record abstraction process
ACRIN used a multi-stage process to identify medical records that were required for the
study and to notify the site personnel to obtain those records. First, the participants were
asked to complete a standardized questionnaire in which they detailed medical care obtained
during the time period following the screening examination. Second, the central
coordinating center used information from that questionnaire and from the screening results
to determine whether records were needed from each of the medical care providers records
listed on that standardized questionnaire. Third, the coordinating center identified for site
personnel those records that should be obtained. This process is described in detail below.

Interval Questionnaire
During the time period between the first screening examination, and the end of the study (or
a participant’s censor date), ACRIN participants were asked to complete a questionnaire to
collect information on health outcomes and medical care every six months. We refer to this
tool as the “interval questionnaire,” because the questionnaire covered a time “interval” of
interest, usually six months. The time interval was made clear to participants by placing the
“start date” of the interval in a large box on the first page of the questionnaire and asking
participants to recall all medical care which occurred between that start date and the date
that the participant was completing the questionnaire. If the site personnel were unable to
contact the participant at any six month anniversary, the time interval covered by the
questionnaire was extended in order that information on medical care received for the entire
period, from accrual into the study to the date of questionnaire administration, was covered.

To aid participants in recalling their medical encounters, the interval questionnaire
specifically asked participants about outpatient providers, ER visits, and hospitalizations.
Contact information for each medical care provider was also requested so that medical
records could be obtained if needed. Care provided by dentists, eye specialists, podiatrists,
chiropractors, acupuncture specialists, or mental health specialists was explicitly excluded,
as it was considered irrelevant to the study aims. The initial interval questionnaire, the F1
form [http://www.acrin.org/Portals/0/Protocols/6654/forms/6654f1.pdf], focused on
collecting information relating to “lung care,” but this proved to be too general a query for
this population of heavy smokers. In addition, the format, which asked for recall of specific
dates of care, proved difficult for participants. The form was revised, piloted in the NLST
population, and replaced by the F2 form [http://www.acrin.org/Portals/0/Protocols/6654/
forms/6654%20F2.02212006.pdf]. The F2 form specifically asked about medical care
related to the NLST, and the format focused on care received during the time interval
covered by the questionnaire, rather than asking for specific dates of care. To increase the
likelihood that we captured information on NLST-related diagnostic procedures, both the F1
and F2 interval questionnaires queried participants for information on diagnostic tests
related to their lungs, including, X-ray, chest CT, chest MR, FDGPET scan of the body,
nuclear medicine scans of the chest or lungs, surgery to chest or lungs, biopsy of chest or
lung, or bronchoscopy.

Information for each medical provider was entered into a separate section of the interval
questionnaire. Each section had a unique identifier that was used to characterize that medical
provider. We referred to these as “Provider Codes” (i.e., A7). The information on medical
care was identified by the “provider codes” that were integral to the database. The provider
name and contact information were not entered. The coordinating center used the “provider
code” to identify those records that were needed to site staff.
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Medical Records Request to Sites
The coordinating center used a medical record selection report to request records from the
sites. The selection report identified records by ACRIN NLST participant ID number,
provider code, and interval questionnaire start and stop dates. Each entry specified the
indication (see Table 1) for which records were being requested. Upon receipt of the
selection report, the site personnel linked the medical provider codes from the report with
those on the original interval questionnaires that were retained at the site to obtain the
provider contact information.

Obtaining requested records
The suggested approach for requesting records was to fax or mail each medical provider a
general medical record request letter, as well as a copy of the participant’s signed HIPAA
authorization form, and to follow-up with medical providers if records were not received in
a timely fashion. However, site personnel were allowed to use their discretion to develop
other approaches to obtaining the records. Some found that contacting doctors’ offices by
telephone was more successful, and many personnel found it useful to search for medical
records in their institutional files, especially if the screening centers had converted to
electronic medical records.

Once the medical records were obtained from the provider, site personnel reviewed the
records for completeness. Site personnel were advised that for interventional procedures
with associated biopsies, procedures, biopsy reports, clinical laboratory, and pathology
reports were expected. For hospitalizations, admission history and physical, discharge
summary, intensive care unit (ICU) nursing flow sheets (if the participant was admitted to
the ICU during the hospitalization), progress notes, imaging reports, death summary, in the
event of a death, and autopsy report, if an autopsy was performed, were expected. If surgical
procedures were performed, we expected operative reports and pathology reports. If a
participant reported a diagnosis of cancer other than lung cancer the site personnel were
asked to request pathology and a clinical note documenting the site of the biopsy. After the
medical records were received, the site personnel were responsible for organizing the
records by provider and by date of service.

If site personnel or the medical records abstractor who was performing the abstraction felt
that the medical record information was incomplete or if the available records made
reference to additional medical care, site personnel made efforts to obtain these records.

Documentation that records were not available or no follow-up care occurred
If the site staff could not obtain any medical records, the site staff completed a form on
which they indicated the reason that records could not be obtained and provided this
information to the medical record abstractors for recording into the abstraction data base.

Records related to follow-up care were expected for participants with a positive screening
examination. If positive screen participants failed to report any associated medical care on
their interval questionnaire, we asked the site personnel to confirm that no records were
available. This determination was based on a review of the participant’s study chart, contact
with the participants’ primary care physician (identified by the participant at the time of
accrual), and/or contact with the participant. If this investigation located medical records,
site personnel obtained these for abstraction. If site personnel confirmed that these
participants had not received followup care, the reason that no care was obtained was
indicated on a worksheet that was provided to the abstractors for entry into the abstraction
database.
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Determination of Medical Record Completeness
Medical records could be complete for one of the indications described in Table 1 (e.g., a
positive screen) and incomplete for another (e.g. 5% sample). In each case for which records
were unavailable, the indication-specific reason that they were unavailable was collected.
For certain indications (positive results, random 5% samples, and significant finding not
related to lung cancer) medical records were needed for explicit periods of time following
the screening examinations for comparison across groups. These follow-up periods could be
comprised of one or more intervals. Determination of whether records were obtained, and
whether those records were complete was indication specific. We considered interval
coverage to be complete if the follow-up period of interest had interval follow-up
questionnaires and corresponding medical records available covering at least 95% of the
time period of interest, and the records were marked as “complete” by the medical record
abstractors. Abstractors considered medical records “complete” if records were provided for
each medical provider requested, and there were no references in the medical records for
which records were unavailable. For example, participants would often report visiting their
primary care physician, when the records for that visit were reviewed, the medical records
might contain a notation referring to a biopsy and a CT scan. Medical record abstractors
considered records “all abstracted” only if we were able to obtain and abstract records
related to that biopsy and CT scan.

In cases for which participants did not report receiving medical care, we classified medical
record completeness based on the availability of the interval questionnaire. If interval
questionnaires were available for the entire interval of interest, and the participant reported
receiving no medical care, we considered the interval to be completely resolved.

Records were considered partially available if records were abstracted for the entire period
with incomplete information or completely abstracted for part of the interval or a
combination of the two. If participants indicated on the interval questionnaire that they had
received medical care, but no records could be obtained, we labeled that interval as having
records unavailable.

For cataloguing completeness of medical records, records were classified by the study aims
(Table 1). For clarity, in tables assessing completeness, the two positive samples (the 5%
random sample of all records and the 95% sample of screen and lung cancer related records)
were separated.

Results
Data are presented by intervals requested (Table 2) as well as at the participant level (Table
3) because for many indications (e.g., lung cancer diagnosis), a single interval was adequate
to resolve the question of interest; but for other indications, multiple intervals were required.
Records may be included in tables in more than one column as completeness was assessed
for each indication. Table 2 lists requests by indication, whether all, some, or none of the
records were available, and if unavailable, the reason. Nearly 88% of all requests were
resolved by receiving complete records or discovering that records were not needed after
investigation by site personnel (29.02% of all requests were resolved by site personnel). As
noted in Table 2in 2007, sites were told that they no longer needed to obtain records for
significant findings not related to lung cancer. All records received were credited, but
outstanding requests are not included in this table.

Although records were missing or incomplete for 12.68% of requests, for 56.39% of those
(7.15% of all requests), some records were available. For certain indications, e.g., lung
cancer diagnosis, the available records were sufficient to meet the primary aims of the study.
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That is, abstractors were able to reliably assign a lung cancer diagnosis using the records.
For 43.61% of those (5.53% percent of all requests), no records could be obtained. For
slightly more than 13% of these requests, records were unavailable due to participant
withdrawal of consent. Most records, however, could not be obtained because the request
was refused or ignored by the medical facility.

For indications requiring specific follow-up time periods, information available at the
participant level to meet the study goals is presented in Table 3. For participants for whom
medical records were needed to ascertain medical care and diagnoses subsequent to a
positive screen, the proportion of complete records recovered varied with coverage period
(60 days to 1 year post-screen), and ranged from 92% to 96%. For other indications, medical
records describing all medical care, not just care sought subsequent to an abnormal
screening test, was requested (see Table 1). The proportion of records successfully
recovered for these more global requests was somewhat lower. The proportion of records
that were complete for the baseline 5% random sample of positive cases ranged from 92%
for a 60 day time period to 87% for one year post screen, whereas for cases who screened
negative, it ranged from 80% for a 60 day period to 75% for a 1 year period. The proportion
of complete records was higher for the T1 and T2 incidence screens. In these tables, in
several rows, the proportion with partial coverage increases with extended follow-up (from
60 days to 1 year), rather than decreases, due to the way in which records were considered.
Because we considered records complete if there was 95% coverage of the follow-up
interval, full coverage was more likely to occur for longer intervals. For example, for a one
year period, a gap of 18 days was allowed, whereas for a 60 day period, a gap of 3 days was
allowed. Thus if there was a gap of 18 days directly following the screen, the gap would be
too large to consider the 60 day period complete, but the 1 year period would be considered
complete.

Medical records were complete for fewer participants diagnosed with a significant finding
not related to lung cancer. For the baseline (T0) examination completeness ranged from 63%
at 60 days to 53% at 1 year post-screen. Fewer were complete for the two incidence screens
(T1, T2).

Discussion
Few publications have provided detailed information on the medical record selection and
acquisition process for participants receiving community care in multi-center studies. We
based our medical records selection on participant-reports and used a central infrastructure
to identify those reports for which records should be obtained. Using this approach, we
successfully collected complete information needed to meet our primary aims for over 90%
of our participants requiring medical record abstraction, and we collected complete medical
records for nearly 88% of the requested time intervals.

Success rates for obtaining complete records in the NLST compare favorably with those
from other multi-center studies. Using an approach similar to that used in the NLST, Chen et
al. reported that in the Women’s Health Initiative, radiologic records were obtained for only
44% to 69% of requests, success differed based on body part being imaged [1]. The
Cardiovascular Health Study did not provide detailed information on the proportion of
medical record requests that were successful, but Ives et al. noted that physician
questionnaires to ascertain outpatient care were often not returned (15–18% ) [3]. Higher
success rates are common for hospital records requests, Bergmann et al. reported that they
were able to obtain hospital records for 89% of requested stays in the First National Health
and Nutrition Examination Survey [4]. The information provided in these reports, however,
was limited. We could not identify any large multi-center studies that reported medical
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record acquisition success rates for communitydelivered outpatient and inpatient care similar
to those reported here for the NLST. Although patient self-report provides important
information to guide the acquisition of medical records, the specifics of these reports were
often in error, reported for the incorrect time interval, or incomplete. These issues were
identified by site personnel, when they made medical records requests based on patient self-
reports. This is reflected in Table 2, row 3, with a large number of requests for which there
were no records to obtain after investigation by site personnel (29.25%). Abstraction served
to validate self-reported care as well as to detect unreported diagnoses and procedures.
Unfortunately, in this trial we did not track the number of additional medical encounters,
diagnoses, and procedures that were ascertained through medical record review.

In Table 2, reports of non-melanoma lung cancers that were resolved at the sites are
included in the “available” category, because these were not required to be provided to the
abstractors. If site personnel were able to unequivocally determine that the cancer was a
nonmelanoma skin cancer, they completed a form indicating that records abstraction was not
needed. If there was any doubt as to the pathology diagnosis, the records were reviewed by
the central certified tumor registrars. Reports of other cancers were often made in more than
one time interval. These duplicate reports were also resolved by site personnel. Both these
categories are included in the “resolved requests.”

To ensure that abstractor time was used most efficiently, we asked site personnel to review
the medical records prior to provision to abstractors. Site personnel were able to determine
whether participants had correctly reported care for the intervals of interest. They were also
able to review the records and obtain any needed additional materials prior to providing the
file to the abstractors. The efficiency with which site personnel assessed the records varied
by site, with some site staff being very efficient and proactive, and other site staff being less
so. As expected, it was easier to obtain more limited records for information directly related
to the screening examination and lung cancer diagnosis than it was to obtain records relating
to all medical care for the cost-effectiveness analysis or long-term treatment and cancer
progression goals. These latter two types of records generally involved records from more
providers and covered a greater span of time than were the more limited records needed for
the trial’s primary aim.

Completeness was substantially lower among participants diagnosed with a significant
finding not related to lung cancer (Table 3). During the planning of the trial, we anticipated
collecting all of these records. However, many more participants were diagnosed with these
significant abnormalities than anticipated. For budgetary reasons, we ceased collecting these
records in 2007. At that time, a number of requests had been made to the sites. Site
personnel were told that they were no longer responsible for procuring these records.
Because the decision to cease abstracting these records was programmatic, and the decision
as to which records were abstracted was made based on availability rather than on factors
related to participant health, we feel that these records are missing at random, and that we
will be able to use this convenience sample to obtain unbiased estimates of morbidities and
procedures associated with this screen result.

Although some providers requested a fee for providing copies of medical records, many
reduced or waived fees, because these records were being requested for research purposes.
Unfortunately, we did not track the proportion of providers who requested payment nor the
payments requested.

Cataloguing records by time interval allowed us to explicitly document whether information
was available for specific follow-up periods. By choosing to index by specific dates for
which information was available, as opposed to a specific time period, we were able to
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explicitly indicate that period of time for which medical records were complete. This will
prevent analysts from incorrectly assuming that information for the entire follow-up period
is complete. For example, if we had indexed patient follow-up in one-year periods, but we
were only able to contact a participant at 6 months post-screen, and the participant was lost
to follow-up after that time, the data available would pertain only to the first six month
period; however, analysts might assume that data were complete for that entire one-year
time period. This approach also facilitated stratification of records by the follow-up period
for which records were complete. Thus, records might be complete and usable for 60 days
post-screen, but not for 6 months postscreen, and for analyses where a shorter follow-up
interval was of interest, we will be able to utilize all available data, rather than discarding
records as incomplete because they are incomplete for a long interval post-screen.

Although a number of the institutions from whom we collected records were using
electronic medical records, in most cases, these records were printed, and the printed copies
were made available to abstractors. Although electronic medical records hold promise of
more efficient data capture, the systems at this time are quite diverse, and, in this study, did
not lend themselves to direct abstraction. Geiger et al. [20] reported a similar experience.

Abstraction of information from medical records is needed in many studies to validate
participant-reported outcomes. Coordinating the abstraction centrally ensures that the
criteria used to select medical records for abstraction and to code medical records are
consistent across sites. This can be accomplished even when the central coordinating center
does not have access to identifying information.
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