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Background: Failing to inform a patient of an abnor-
mal outpatient test result can be a serious error, but little
is known about the frequency of such errors or the pro-
cesses for managing results that may reduce errors.

Methods: We conducted a retrospective medical rec-
ord review of 5434 randomly selected patients aged 50
to 69 years in 19 community-based and 4 academic medi-
cal center primary care practices. Primary care practice
physicians were surveyed about their processes for man-
aging test results, and individual physicians were noti-
fied of apparent failures to inform and asked whether they
had informed the patient. Blinded reviewers calculated
a “process score” ranging from 0 to 5 for each practice
using survey responses.

Results: The rate of apparent failures to inform or to
document informing the patient was 7.1% (135 failures

divided by 1889 abnormal results), with a range of 0%
to 20.2%. The mean process score was 3.8 (range, 0.9-
5.0). In mixed-effects logistic regression, higher pro-
cess scores were associated with lower failure rates (odds
ratio, 0.68; P<<.001). Use of a “partial electronic medi-
cal record” (paper-based progress notes and electronic
test results or vice versa) was associated with higher fail-
ure rates compared with not having an electronic medi-
cal record (odds ratio, 1.92; P=.03) or with having an
electronic medical record that included both progress
notes and test results (odds ratio, 2.37; P=.007).

Conclusions: Failures to inform patients or to docu-
ment informing patients of abnormal outpatient test re-
sults are common; use of simple processes for managing
results is associated with lower failure rates.
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RDERING AND FOLLOW-
ing up on outpatient
laboratory and imaging
tests consumes large
amounts of physician
time and is important in the diagnostic pro-
cess."? Diagnostic errors are the most fre-
quent cause of malpractice claims in the
United States®*; testing-related mistakes
can lead to serious diagnostic errors.” There
are many steps in the testing process,
which extends from ordering a test to pro-
viding appropriate follow-up®; an error in
any one of these steps can have lethal con-
sequences.”® In this article, we focus on
one step in the process: informing the pa-
tient of test results. Failures to inform pa-
tients of abnormal results and failures to
document that patients have been in-
formed are common and legally indefen-
sible factors in malpractice claims.””
Several studies suggest that failures to
inform or document are not rare.'>"” How-
ever, few studies have examined failure
rates, and, to our knowledge, no study has
reported the failure rate for a broad set of

tests or for a large and varied population
of physician practices.'®!® We conducted
a study to explore the following 3 ques-
tions: (1) How commonly do primary care
physicians fail to inform patients of clini-
cally significant abnormal outpatient test
results? (2) Do practices that use certain
“good” processes to manage test results
have lower failure rates? And (3) Do prac-
tices that use an electronic medical rec-
ord (EMR) have lower failure rates?

We hypothesized that failures to in-
form or document would be relatively
common but would be less frequent in
practices that used good processes to man-
age test results. Our hypotheses about
EMRs were more complex. We expected
that the lowest failure rates would be found
in practices that had an EMR and used
good processes, but that the highest rates
would be found in practices that had an
EMR but used poor processes. Adding an
EMR to a poorly organized system may
make things worse.'*** For example, in a
paper-based practice that uses poor pro-
cesses there may nevertheless be a good
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chance that a test result will eventually show up on a phy-
sician’s desk, but in a poorly organized EMR-based prac-
tice, the physician may never realize that the result has
been received.

o EEETEEES

DEVELOPMENT OF THE MEDICAL RECORD
REVIEW PROTOCOL AND STUDY INSTRUMENTS

We selected 11 blood tests and 3 screening tests (mammogra-
phy, Papanicolaou smear, and fecal occult blood) commonly
performed in the outpatient setting (eTable 1; http:/www
.archinternmed.com). After discussion within the team and con-
sultation with physicians in appropriate specialties, we de-
fined a range of “clinically significantly abnormal” values for
each test (eTable 1). These values were mostly well out of the
reference range for each test; our intent was to define results
as clinically significantly abnormal only when our team and con-
sultants believed that nearly any physician would agree that the
patient should be informed of the result, either because it in-
dicated an immediate danger or because it had potential im-
plications for the patient’s health over time (eg, a high total cho-
lesterol level).

For each abnormal result, we searched the patient’s medi-
cal record for 13 types of events (eBox 1) suggesting that the
patient had been informed and scored the patient as having been
informed if any one of the events had occurred within a pre-
defined time interval. For example, we considered the patient
informed if there was a note stating that the patient had been
informed, if the abnormal test was repeated, or if a relevant con-
sultation or procedure (eg, referral to a urologist and/or re-
sults of a prostate biopsy) was performed. In most cases, we
defined 90 days as the interval within which the patient should
be informed; in a few cases (eg, exceptionally high or low se-
rum sodium or potassium level) we defined the interval as 21
days. We used these relatively long time intervals to ensure that
there was time, for example, for a procedure to have been sched-
uled and performed and the results to have appeared in the rec-
ord.

To our knowledge, no guidelines exist to delineate the pro-
cesses that practices should use to manage test results. Based
on our review of the literature** and a pilot study that we con-
ducted, we defined “good processes” for managing test results
as the following: (1) all results are routed to the responsible
physician; (2) the physician signs off on all results; (3) the prac-
tice informs patients of all results, normal and abnormal, at least
in general terms; (4) the practice documents that the patient
has been informed; and (5) patients are told to call after a cer-
tain time interval if they have not been notified of their re-
sults.

We developed a written 6-question survey for distribution
to physicians at each study site (available at http://www
.archinternmed.com). The first 5 questions asked about the pro-
cesses used by the physician to manage test results. The sixth
question asked how satisfied the physician was with these meth-
ods. We also developed a short semistructured protocol for in-
terviews with a physician leader of the practice (eBox). The pro-
tocol included questions similar to the survey questions, as well
as questions about the extent, if any, to which the practice used
an EMR.

We developed a “physician notification form” (PNF) to mail
when we found an apparent failure to inform. The PNF in-
cluded the patient’s name, date of birth, medical record num-
ber, test result, and date of the test so that the physician could
take corrective action if he or she believed it appropriate to do

so. We asked the physician to return the form to us after check-
ing a response indicating whether he or she believed that (1)
the patient had been informed but that this had not been docu-
mented, (2) the patient had not been informed and that they
planned to notify the patient, (3) the patient had not been in-
formed because the physician did not consider the result clini-
cally significant, or (4) the record contained information show-
ing that the patient had been informed.

The medical record review protocol, survey instrument, PNF,
and interview protocol were tested during a review of 1066 pa-
tient records in a general internal medicine practice at an aca-
demic medical center; revisions were made based on this pilot
testing. This study was approved by the institutional review
board at each participating academic medical center and by
Chesapeake Research Review, which served as the institu-
tional review board for private practice sites.

STUDY PARTICIPANTS

No census of physician practices exists in the United States.
We selected community-based practices randomly using pre-
ferred provider organization directories of physicians avail-
able online from large health insurance plans in the Midwest
and on the West Coast. Only primary care practices or multi-
specialty groups with at least 20% primary care physicians were
eligible. The principal investigator called practices to invite par-
ticipation; of the 98 practices that were approached, 19 agreed.
General internal medicine clinics at 4 academic medical cen-
ters (2 in the Midwest and 2 on the West Coast) were selected
on a convenience basis and agreed to participate.

At each practice, research assistants randomly selected pa-
tients aged between 50 and 69 years, who had been seen by a
primary care physician during the 90 to 360 days prior to the
date of the review. Patients of residents and fellows were ex-
cluded. We selected this age range to include patients likely to
have had more tests and more abnormal test results than younger
patients. To exclude patients likely to have a short life expec-
tancy (ie, patients for whom it could be argued that a high total
cholesterol or hemoglobin A, for example, might not be a sig-
nificant finding), we excluded patients older than 70 years and
patients with diseases likely to be fatal in the short term (eg,
metastatic cancer). We also excluded patients with medical con-
ditions (eg, chronic renal failure) likely to make it difficult to
define clinically significant results. We excluded individual tests
in patients with a condition likely to complicate interpreta-
tion of that test (eg, we excluded prostate specific antigen tests
in patients with benign prostatic hypertrophy). Reviews were
performed between June 2005 and February 2006.

A total of 176 surveys were distributed to all primary care
physicians in smaller practices and to as many as 15 randomly
selected primary care physicians in larger practices.

MEASURES

We defined results as abnormal if they fell outside our pre-
defined “normal” range. We defined “apparent failures to in-
form” as abnormal results for which the reviewer could not find
evidence within the medical record that the patient had been
informed within the defined time interval. We defined “fail-
ures to document” as apparent failures to inform for which the
physician stated in the PNF that the patient had been in-
formed but that this had not been documented. We defined “fail-
ures to inform” as apparent failures to inform for which the
physician did not return a PNF or stated on the form that the
patient had not been informed.

Two physician members of the team who were blinded to
the identities of the practices and failure rates used survey re-
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5434 Records screened ‘

129 Records ineligible

5305 Records included

1889 Abnormal results among
228 physicians

i

‘ 182 Apparent failures to inform ‘

Review of diagnosis and notes: l

i

10 Ineligible

‘ 162 Apparent failures to inform ‘

10 Ambiguous

Additional review using PNFs: i l i i
‘ 11 Ineligible ‘ ‘ 17 Informed ‘ ‘ 18 Failures to document ‘ ‘ 117 Failures to inform ‘ ‘ 19 Ambiguous ‘
135 Failures to inform or document
among 82 physicians
Figure. Flowchart of medical records reviewed. PNFs indicates physician notification forms.
sponses and notes from research assistants’ interviews with prac- STATISTICAL ANALYSES

tice leaders to independently give each practice a score of zero
to 1 for each of the 5 processes. Zero indicated that the prac-
tice did not use the process; 1, that it appeared to use the pro-
cess routinely; and intermediate scores indicated that the prac-
tice appeared to use the process to some extent but not routinely.
The reviewers’ scores were generally very close; when they dif-
fered, they discussed their reasoning and then rescored (weighted
k=0.56-0.72 for the final total scores and individual items). In
the few cases when the reviewers’ scores differed after rescor-
ing, the practice was assigned the average of the 2 scores. The
“process score” for each practice was then calculated as the sum
of the scores for the 5 processes.

We categorized practices as having a “full EMR” if both test
results and progress notes were available to physicians in elec-
tronic form; as having a “partial EMR” if results or notes, but
not both, were available electronically; and as not having an
EMR if neither was available electronically.

MEDICAL RECORD REVIEW

A review of 5434 medical records was conducted using laptop
computers with the protocol automatically displayed, by 3
fourth-year and 4 second-year medical students. Each re-
viewer was trained by the lead author. At 18 of the 23 sites,
reviews were conducted by pairs of reviewers, with each re-
viewing approximately half the records. Randomly selected rec-
ords were reviewed by both reviewers; for 97% of these rec-
ords the reviewers’ findings were in agreement.

The lead author (L.P.C.) reviewed all 182 apparent failures
to inform using diagnoses and notes recorded by the review-
ers and information from the physician notification forms. Re-
viewers were judged to have erred in 14 of the 182 cases (7.7%).
In 8 of these cases, the patient should have been excluded from
the study; in 4, the physician’s response to the PNF stated that
the medical record indicated the way in which the patient had
been informed (eg, by a telephone call); in 2 cases, the test re-
sult was not clinically significantly abnormal.

We conducted 4 linear regression analyses using (1) the failure
to inform or document rate of each practice as the outcome vari-
able and the practice’s process score as the predictor variable, with
each practice weighted by its number of abnormal results; (2)
weighted linear regression with practices’ failure rate as the out-
come variable and average physician satisfaction with its pro-
cesses for managing test results as the predictor variable; (3) each
practice’s average physician satisfaction as the outcome variable
and the practice’s process score as the predictor; and (4) multi-
variate mixed-effects logistic regression analysis with failure to
inform or document as the dichotomous outcome and process
score and EMR type as the predictor variables. Statistical analy-
ses were performed with SAS version 9.1 software (SAS Institute
Inc, Cary, North Carolina).

SR RESULTS

Reviewers recorded 1889 abnormal results and 182 ap-
parent failures to inform (Figure). A review of the ap-
parent failures by the lead author indicated that 10 should
be excluded as ineligible and that an additional 10 were
ambiguous, given the protocol; ambiguous cases were
counted as notified. Physician notification forms were sent
to 105 physicians for the remaining 162 apparent fail-
ures to inform. Fifty-one physicians (49%) returned 74
forms (45%). For 17 apparent failures, the physician stated
that the patient had been informed; in 18 cases the phy-
sician stated that the patient had been informed but that
this was not documented; in 18, the physician did not
consider the result clinically significant; in 14, the phy-
sician was not responsible for the test; and in 6, the phy-
sician stated that the patient had not been informed and
that the physician planned to do so. We counted the cases
in which the physician stated that he or she was not re-
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Table 1. Results by Practice Site

Medical Process MD
No. of Records Score Satisfaction
Primary Care Type/Size Primary Reviewed/ Abnormal  Failures  Failures to Failure (Range, Score
Practice No. of Practice Care MDs  Excluded? Results  tolnform  Document  Rate, %" 0-5)¢ EMRY  (Range, 1-4)®
1 Small site of 6 198/6 59 0 0 0 45 No 3.6
large practice
2 Small 2 151/3 38 0 0 0 45 No 3.0
3 Small 8 205/4 26 0 0 0 44 Yes 34
4 Small 5 150/3 73 1 0 14 41 No 3.0
5 Small 6 186/7 56 1 0 1.8 3.0 No 3.0
6 Large 28 169/8 2471 7 0 2.8 3.8 Yes 3.2
7 Small 2 149/2 61 0 2 33 44 No 3.0
8 Small 3 151/0 29 0 1 34 5.0 No 3.8
9 Small 1 131/3 42 2 0 48 34 0 2.0
10 AMC 47 40219 98 5 0 5.1 44 Yes 3.6
11 Small 5 149/3 57 3 0 53 4.1 No 2.8
12 Large 44 346/1 74 4 0 54 46 Partial 3.2
13 Small 7 198/3 54 3 0 5.6 &3 No 36
14 Large 17 489/18 234 11 2 5.6 315 Yes &3
15 Small site of 13 320/5 126 6 2 6.3 45 Yes 4.0
large practice
16 Small 4 150/6 35 3 0 8.6 44 No 4.0
17 Large 13 346/2 103 8 1 8.7 45 Partial 3.7
18 Small 3 151/0 34 3 0 8.8 39 No 4.0
19 AMC 23 369/9 158 13 2 9.5 3.1 No 3.1
20 Small 6 1501 64 5 2 10.9 43 No 37
21 Small 4 196/1 39 5 1 15.4 3.1 No 3.3
22 AMC 47 349/14 121 24 2 215 0.9 Partial 17
23 AMC 88 329/11 61 13 3 26.2 2.0 Partial 2.2
Total or mean 5434/129 1889 117 18 71 3.8 3.2

Abbreviations: AMC, academic medical center; EMR, electronic medical record; MD, doctor of medicine.
2\We reviewed more records at larger practices; the number of records reviewed varied by practice and also by the amount of time reviewers were able to spend at the

practice.
bFailure rate = (failures to inform + failures to document)/abnormal results.

CThe process score was calculated based on 2 blinded reviewers’ ratings of physician survey and interview responses from each group.

d“Yes” indicates that the group used an EMR for both outpatient progress notes and test results; “partial” indicates that the group had electronic progress notes or
test results, but not both; “no” indicates that the group used paper records for both progress notes and test results.

€The physician satisfaction score was based on physicians’ responses to the survey question “Which phrase best describes how satisfied you are, overall, with the
system used to notify physicians and patients of test results and to document notification?”; there were 4 response choices, from “very dissatisfied” (scored as a 1) to

“very satisfied” (scored as a 4).
fThis site insisted on using its EMR to pull only records with abnormal results.

sponsible as failures to inform, since there was no evi-
dence in the record that the patients had been informed
by anyone. All 18 cases not considered clinically signifi-
cant by responding physicians were clinically signifi-
cant according to our protocol; however, the lead au-
thor rereviewed these cases using the comments on the
PNF forms and diagnoses and notes recorded by the re-
viewers and classified 9 as ambiguous. The ambiguous
cases were counted as informed; the others were classi-
fied as failures to inform.

The rate of failures to inform or document was
7.1% (135 failures divided by 1889 abnormal results).
Failure rates ranged from 0% in 3 practices to 26.2%
(Table 1). Patients were not informed of results of a
total cholesterol level as high as 318 mg/dL (to convert
to millimoles per liter, multiply by 0.0259) or a hemo-
globin A,. level as high as 18.9% (to convert to pro-
portion, multiply by 0.01) or a potassium level as
low as 2.6 mEq/L (to convert to millimoles per liter,
multiply by 1) or a hematocrit level as low as 28.6%
(eTable 2). The mean process score was 3.8 ona 0 to 5
scale, with 5 indicating that the practice routinely used

all 5 processes that we hypothesized would be associ-
ated with a lower failure rate. Process scores ranged from
0.9 t0 5.0.

We performed linear regression analysis with prac-
tices’ failure to inform or document rates as the out-
come variable and their process scores as the predictor
variable, with each of the 23 practices weighted by its num-
ber of abnormal results. Process scores were signifi-
cantly associated with failure to inform rates (3 [SE], -0.05
[0.01]; P<.001). Table 2 displays descriptive data on
this association, showing how failure rates varied by low,
medium, and high process scores.

Of 176 physician surveys, 99 were returned (56.2%
response rate). On average, physicians were moderately
satistied with their system for managing test results: on
a 4-point scale, ranging from “very satisfied” to “mod-
erately satisfied” to “very dissatisfied,” the mean re-
sponse was 3.2 (“very satisfied” was scored as a 4). Prac-
tices that had higher process scores had higher physician
satisfaction (B [SE], 0.45 [0.10]; P<<.001) and practices
that had higher satisfaction had lower failure rates (8 [SE],
-0.06 [0.02]; P=.009).
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Table 2. Failures to Inform or Document by Process Scores

No. of
Physicians With =1
Failure to No. of Failures No. of Abnormal No. of Patient Record With
Process Score Inform or Document, % to Inform or Document Results Practices an Abnormal Test Result
0-3.0 18.1 43 238 3 81
3.1-3.9 6.1 49 808 7 80
4.0-5.0 5.1 43 843 13 147
Table 3. Percentage of Failures to Inform or Document Table 4. Multivariate Mixed-Effects Logistic Regression
by Process Score and Type of EMR? Analysis of Rates of Failure to Inform or Document?
Process Score Complete EMR Partial EMR No EMR Odds Ratio [¥
0-35 56 (1/17) 231 (2/75) 7.7 (5/40) Variable B Coefficient (SE) (95% CI) Value
3.6-5.0 4.0 (4/84) 7.3 (2/56) 4.4 (9/36) Complete EMR -0.21 (0.28) 0.81(0.47-1.39) 45
Partial EMR 0.65 (0.30) 1.92 (1.08-3.43) .03
Abbreviation: EMR, electronic medical record. Process score -0.39 (0.11) 0.68 (0.55-0.83)  <.001

2Data are given as percentage (number of practices/number of
physicians).

Survey responses indicated that very few practices had
explicit rules for managing test results; in most cases, each
physician devised his or her own method. In 8 prac-
tices, patients were told that “no news is good news”
(ie, that if they did not hear from the practice about their
test results, they should assume that the results were
normal).

Table 3 gives the failure rates grouped by process
score and by type of EMR. Five of the practices had full
EMRSs, 4 had partial EMRs, and 14 had no EMR. Failure
rates were relatively low in practices with good pro-
cesses, regardless of whether they had a full EMR; they
were higher in practices with a partial EMR (Table 3).
In mixed-effects logistic regression including EMR cat-
egory and process scores as predictor variables (Table 4),
higher process scores were associated with lower failure
rates (odds ratio, 0.68 per unit increase in the process
score; P<<.001) and having a partial EMR was associ-
ated with higher failure rates, compared with not hav-
ing an EMR (odds ratio, 1.92 vs no EMR; P=.03) or with
having a full EMR (odds ratio, 2.37; P=.007 [data not
shown]).

We repeated the regression analyses using failures to
inform, rather than the sum of failures to inform or docu-
ment, as the outcome variable. The results were very simi-
lar: the same variables were statistically significant, with
nearly identical odds ratios.

BN COMMENT Sy

In this study, failures to inform patients of clinically sig-
nificant abnormal test results or to document that they
have been informed appear to be relatively common, oc-
curring in 1 of every 14 tests. Failure rates varied widely
among practices, from 0% to 26%; practices that used bet-
ter processes to manage results had lower failure rates
and had physicians who were more satisfied with the pro-
cesses used. Practices that used a combination of paper
and electronic records, that is, that had a “partial EMR,”

Abbreviations: Cl, confidence interval; EMR, electronic medical record.
2Mixed-effects variables included process score (as a continuous variable)
and whether the practice had a complete EMR, a partial EMR, or no EMR.
A random effect for each physician was included in the model.

had the highest failure rates. We did not find a signifi-
cant difference between practices that had a “complete”
EMR and those that used paper records; this may be be-
cause there is no difference or because the number of prac-
tices included was not large enough to detect a differ-
ence.

Most practices did not use all 5 of the relatively simple
processes suggested in the literature as basic to managing
test results. Most did not have explicit rules for notifying
patients of results, and many used the dangerous practice
of telling patients that “no news is good news”—an as-
sumption that the Agency for Healthcare Research and Qual-
ity counsels patients not to make.*

To our knowledge, this is the first study to estimate
the failure to inform rate across a variety of tests and types
of medical practice. Other studies have suggested that fail-
ures to inform are common. In a national survey, 11%
of patients stated that they had experienced delays
during the previous year in receiving abnormal test re-
sults.”” In a study of 126 patients with abnormal mam-
mograms in 10 academically affiliated practices in 1996-
1997, the physician documented having discussed the
result with the patient in 71% of cases.”® Of 48 patients
at a single academic center with an abnormal dual-
energy x-ray absorptiometry scan, it appeared that 33%
had not been informed. Single-site studies suggest that
physicians frequently fail to follow up on abnormal thy-
rotropin,?®?® potassium,’! and blood glucose levels,*
though these studies were not designed specifically to es-
timate failure to inform rates.

Our study has several limitations. First, it is possible
that in some of the cases counted as failures to inform,
the patient actually had been informed. It is likely that
such cases were few, if they existed at all, since we counted
the patient as informed if any one of 13 types of evi-
dence that the patient had been informed appeared in the
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medical record or if the physician responded to the PNF
by stating that the patient had been informed. Second,
because practices were included only if they agreed to
participate, the failure rates we found may differ from what
would be found in a random sample of practices; unfor-
tunately, such random sampling is likely to be impos-
sible. Third, medical chart reviews were performed by
medical students, which may have led to some errors; use
of a detailed computer protocol, review by the lead au-
thor, and use of the PNFs were intended to minimize this
possibility. Fourth, we studied only primary care physi-
cians, and in a limited number of practices (n=23) on
the West Coast and in the Midwest.

Limited research suggests that most patients and phy-
sicians believe that patients should be informed of both
abnormal and normal test results.!”***33* Failures to in-
form patients of abnormal test results or to document that
they have been informed can harm patients and expose
physicians to indefensible malpractice liability.

One approach to reducing failure rates would be to
rely on the efforts of individual physicians and to ex-
hort them to try harder to notify patients. Alternatively,
failures to inform could be approached as a systems prob-
lem—a problem of organization and incentives—rather
than as a failing of individual physicians. We observed
practices that use EMRs in which the only way to see test
results is by searching the record of each patient for whom
a physician has ordered a test; in these practices we found
individual physicians devising their own methods, such
as Excel spreadsheets, to help them remember to check
for results. At the opposite extreme, some practices used
EMRs in which all results are routed to the electronic mail-
box of the responsible physician. Abnormal results are
highlighted and the system records the fact that the phy-
sician has clicked on the results.

Some elements of medical care (eg, diagnosis) are an
art as well as a science, depend heavily on the cognitive
skills and effort of individual physicians, involve much
uncertainty, and will probably always have relatively high
error rates. However, notifying patients of test results does
not appear to be such a process; with appropriate within-
practice systems, low rates of failure to inform should
be possible.*” For practices that want to improve, sug-
gestions are available'®**3%; individual practices* and at
least 1 regional collaborative* are experimenting with
ways to improve the management of test results.
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