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SUMMARY

Background: Orally anticoagulated patients with insufficient knowledge about
their treatment have a higher risk of complications. Standardized patient
education could raise their level of knowledge and improve time spent within
target INR range.

Methods: This cluster randomized trial included 319 anticoagulated patients
drawn from 22 general medical practices. 185 patients received patient
education, conducted by practice nurses, consisting of a video, a brochure, and
a questionnaire; 134 control patients received only the brochure. The primary
endpoint was knowledge about treatment six months after the patient edu-
cation session. The secondary endpoints were time in the INR (international
normalized ratio) target range and complications of anticoagulation.

Results: Patients in the intervention and control groups were of comparable
mean age (73 vs. 72 years). They answered a comparable number of questions
correctly before the intervention (6.8 + 0.2 vs. 6.7 + 0.2) but differed signifi-
cantly on this measure at six months (9.9 = 0.2 vs. 7.6 + 0.2, mean difference
2.3 questions, 95% confidence interval [CI] 1.5-3.1, p<0.001). In the six
months prior to the intervention, the INR was in the target range 65 + 2% vs.
66 + 3% of the time; in the six months afterward, 71 + 1% vs. 64 + 3% of the
time (mean difference 7 percentage points, 95% Cl -2 to —16 percentage
points, p = 0.11). The complication rates were comparable in the two groups
(12% vs. 16%, p = 0.30). Patients in the intervention group approved of patient
education sessions to a greater extent than control patients (87% vs. 56%).

Conclusion: Patient education was found to be practical, to improve knowledge
relating to patient safety in a durable manner, and to meet with the approval of
the patients who received it. There was a statistically non-significant trend
toward an improvement of the time spent in the INR target range. In view of the
major knowledge deficits of orally anticoagulated patients, standardized
patient education ought to be made a part of their routine care.
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I n Germany, about one million persons (roughly 1%
of the population) are now being permanently
treated with vitamin K antagonists (VKA), most com-
monly phenprocoumon (1). The main indications for
oral anticoagulation are the prevention and treatment of
venous thrombosis and arterial embolism in persons
with atrial fibrillation, prior deep vein thrombosis, or a
mechanical heart valve (2-5).

VKA use is prone to interactions. Each year,
0.3%—4% of all anticoagulated patients (depending on
risk factors) sustain serious complications such as gas-
trointestinal or cerebral hemorrhage (6-8). When VKA
are given, patients and their physicians must be com-
mitted to strict adherence to routinely scheduled checks
and safety measures. A lack of patient competence can
cause complications, and patient education is consid-
ered an essential means of holding these to a minimum
(9, 10). The patient education programs that have been
developed to date (11-14) have been found to be
successful only when constructed on the basis of self-
measurement of international normalized ratio (INR).
Yet most anticoagulated patients are elderly, and the
majority do not measure their own INR. There is no
established mode of patient education for patients in
this group.

We developed a standardized type of patient
education for orally anticoagulated patients who do not
measure their own INR that can be used practically and
effectively in the outpatient, primary care setting. The
goal of the present trial was to determine whether this
type of patient education improved treatment-related
knowledge six months later, in comparison to patient
education with a brochure alone. The secondary end-
points were the time spent in the INR target range and
complications of anticoagulation.

Methods

Patients and setting

In 2010-11, we conducted an open, cluster ran-
domized, controlled trial on orally anticoagulated
patients drawn from a group of general medical
practices. The study protocol has been published
elsewhere (15). A cluster design was chosen for
practical reasons. The trial was approved by the
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CONSORT recruit-
ment flowchart
(31);

INR, international
normalized ratio

Inclusion

22 general medical practices randomized

85 general medical practices contacted

58 declined to participate
2 no longer existed
3 were put on a waiting list

\J

11 practices: intervention arm

(mean: 54 [17-143])
80 were excluded (13%)
144 were not contacted (24%)

Allotment

194 participated (33%)
(mean: 18 [11-22])

\

11 practices

(8 moved away, 1 died)

185 patients completed the trial
(mean: 17 [10-22])

\

Follow-up

11 practices
primary endpoint

185 patients completed the trial
(mean: 18 [10-22])

Data analysis

157 patients
(mean: 14 [9-18])

589 orally anticoagulated patients

176 declined to participate (30%)

9 patients did not complete the trial

analysis of time spent in INR target range

v

11 practices: control arm

589 orally anticoagulated patients
(mean: 35 [6-107])

77 were excluded (20%)
106 were not contacted (27%)
56 declined to participate (14%)
151 participated (39%)
(mean: 14 [4-23])
\
11 practices
17 patients did not complete the trial

(6 moved away, 3 died, 8 chose to drop out)

134 patients completed the trial
(mean:12 [2-23])
|

\J

11 practices
primary endpoint

134 patients completed the trial
(mean: 12 [4-23])

analysis of time spent in INR target range
91 patients
(mean: 8 [2-17])

Ethics Committee of the Faculty of Medicine at the
University of Gottingen, Germany. In early 2011, we
wrote to 85 general medical practices in the Gottin-
gen and Braunschweig region; the first 22 practices
that agreed to participate were included in the study.
With the aid of SAS 9.1, the Institute for Medical
Statistics randomized these 22 practices into two
equal-sized trial groups (intervention vs. control) by
random permutation. It was possible to identify all
orally anticoagulated patients in each practice, with
the age and sex of each, from computerized records,
as the records of all such patients bore the billing
code 32015, signifying oral anticoagulation. The
inclusion criteria were ability to consent to partici-
pation and adequate German language skills; the ex-
clusion criteria were residence in a nursing home and
patients in cross coverage. 986 candidates were
identified (Figure 1).

Intervention

We developed a standardized patient education session
lasting approximately one hour, with information on 13
topics pertaining to oral anticoagulation with phenprocou-
mon according to the internationally recognized model
and recommendations (13) (7able 1). The sessions were
conducted by practice nurses and consisted of a 20-minute
video presentation followed by a discussion, then an
8-page brochure and a corresponding questionnaire. These
materials were first tried out and optimized in a medical
practice that did not participate in the trial; they are freely
available on the Internet (16, 17). The practice nurses were
trained to conduct these patient education sessions. Pa-
tients in the control group were only given the brochure.

Measuring instruments and trial endpoints

Sociodemographic data, patient’s knowledge about oral
anticoagulation, and their fear of complications were
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Answers to selected questions on the questionnaire*

Start of | 6 months | Start of | 6 months
trial later trial later
0.62

Patient's
eieteNt | Very good 1% 9% 8% 6%
Good 51% 73% 45% 78%
Fair 32% 16% 39% 15%
Inadequate 4% 1% 7% 0%
Individual 1 | Indication for oral anticoagulation known 87% 92% 99% 99% 0.06
situation 2 | Risk lowering 79% 85% 81% 94% 0.03
3 | Treatment duration known 69% 82% 75% 94% 0.01
4 | Frequency of checking known 87% 89% 78% 93% 0.08
5 | INR (or Quick test) target range known 52% 1% 57% 83% 0.04
INR-related 6 | Foods containing vitamin K <0.001
knowledge Types of cabbage 69% % 72% 94%
Lettuce 37% 49% 50% 75%
Spinach 48% 48% 48% 2%
Onions 8% 13% 12% 48%
7 | Dietary recommendation for regular vitamin K intake 34% 43% 30% 70% <0.001
8 | What to do about forgotten doses 13% 16% 14% 57% <0.001
9 | Interactions with oral anticoagulation 0.007
Ginkgo biloba 4% 6% 5% 17%
Non-prescription drugs 22% 25% 18% 38%
Fasting, weight-loss diets 16% 17% 13% 28%
Gastroenteritis 21% 24% 15% 50%
Fever 6% 14% 4% 34%
Practical 10 | Paracetamol is the safest analgesic available without a prescription 22% 21% 19% 64% <0.001
knowledge 11 | Knowing that insufficient anticoagulation cannot be felt
12 | Recognition of emergencies and complications <0.001
Painful bumps under the skin, whether discolored or not 23% 34% 30% 56%
Sudden speach impairment 46% 52% 51% 76%
Black (tarry) stool 34% 54% 40% 79%
Limb weakness 22% 35% 25% 51%
13 | Knowing when it is important to state that one is taking an oral anticoagulant 0.007
At the dentist's 90% 87% 90% 97%
At the pharmacy 26% 21% 28% 52%
Before getting an injection 44% 40% 43% 64%
When a new drug is prescribed 54% 52% 54% 64%
Before undergoing any invasive medical procedure 90% 88% 86% 90%

* The p-values relate to the hypothesis of an effect of the intervention in question in the hierarchical model; the dependent variable for the patients’ self-assessment of knowledge was a score on
the 1-to-4 scale; for other questions, the probability of a correct answer was modeled.
INR, international normalized ratio.
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Sociodemograpnic and clinical baseline characteristics in each arm of the trial
Control arm Intervention arm | Declined to participate | Anticoagulated patients
(151 patients) (194 patients) (232 patients) who were not contacted
(250 patients)
Sex
male (42%) 102 (44%) 118 (47%)
female 70 (58%) 99 (56%) 130 (56%) 132 (53%)
Age (years) 72+10% 73+10* 74+11% 74+10%
Schooling
<10 years 98 (65%) 155 (80%)
=10 years 53 (35%) 39 (20%)
Indication for anticoagulation,
according to the patient*?
atrial fibrillation 94 (62%) 149 (77%)
thrombosis 25 (17%) (22%)
pulmonary embolism 13 (9%) (11%)
heart valve replacement 18 (15%) 17 (9%)
unknown 15 (10%) 2 (1%)
History of complications
of anticoagulation 16 (11%) 15 (8%)
Fear of thrombosis 83 (55%) 97 (50%)
Fear of bleeding 88 (58%) 91 (47%)

*! mean  standard deviation
*2 multiple indications possible

documented upon enrollment in the trial and six months
later. The primary endpoint was the patients” knowledge
as assessed by the questionnaire, which encompassed the
13 topics covered by the patient education session and also
included five questions on the patient’s individual
situation (the indication for anticoagulation, the goal and
duration of treatment, and the INR target range), four on
factors affecting blood coagulation, and four on practical
knowledge (warning signs and complication prevention)
(Table 1). Each of the 13 topics was weighted equally in
the summated score. For questions with multiple answers,
a single point was awarded if the number of incorrect
answers was less than twice the number of correct
answers; otherwise, no points were awarded. For each
group of questions, “I don’t know” was an available
response and was scored with 0 points.

The main secondary endpoint of the trial was time
spent in the INR target range, as assessed by the method of
Rosendaal (18). The 248 patients who were evaluated
with respect to this secondary endpoint all had a target
range of 2-3 and had undergone at least three INR
measurements during a period of continuous phenpro-
coumon use for at least three months, both in the six
months before inclusion in the study and in the six months
afterward. Other secondary endpoints were complications
that had occurred up to the end of the observation period,
self-assessed knowledge, and the patient’s opinion about
the need for patient education.

Power calculation and statistical evaluation
It was calculated that 330 patients from 22 randomized
practices would have to be enrolled in the trial and

allotted to its intervention arm or control arm to yield
an 80% chance of identifying a statistically significant
effect of the intervention at a two-tailed significance
level of 5%. This power analysis was based on the
assumptions of a standardized intervention effect
(Cohen’s D) of 0.41 or more, and an intraclass corre-
lation of 0.05.

For statistical analysis of the primary and secondary
endpoints, hierarchical models were developed with
random effects for the practices (clusters) and fixed effects
for the intervention and baseline characteristics. For
binary endpoints, such as individual question groups of
the questionnaire, generalized linear models with a logit
link function were used. Hierarchical models with random
effects were also used for the subgroup analyses. More-
over, a fixed effect of each moderator and his/her interac-
tion with the intervention was incorporated in the model.
For the intervention effects, Wald-type 95% confidence
intervals [CI] and p-values were determined for the null
hypothesis of no difference between groups. The intra-
class correlations were expressed as 95% confidence inter-
vals, which were determined by a nonparametric bootstrap
procedure with 9999 repetitions. Pearson correlation
coefficients were calculated. All statistical evaluations
were performed with SAS Version 9.3.

Results

Of the 979 anticoagulated patients that were identified in
the 22 practices, 319 completed the trial: 185 (86 women,
99 men) in the intervention arm and 134 (64 women, 70
men) in the control arm (Figure 1). The average age of the
participants was 73 + 10 years and 72 + 10 years in the
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The effect of patient education on knowledge, and, in turn, on anticoagulation
Means and standard errors of the following variables before and after patient education are shown: a) 13-point knowledge score; b) time spent in INR target range; c)
partial scores on the patient’s individual situation (up to 5 points), INR-related knowledge (up to 4 points), and practical knowledge (up to 4 points).

INR, international normalized ratio.

two arms, respectively (mean + standard deviation). As
reported by the patients themselves, the most common in-
dication for phenprocoumon was atrial fibrillation (77%
vs. 62%), followed by thrombosis, pulmonary embolism,
and mechanical heart valves. Previous complications were
reported by 8% vs. 11% of patients; fear of thrombosis by
50% vs. 55%; and fear of bleeding by 47% vs. 58% (Table
2). After patient education, the fear of bleeding dropped to
25% in both arms of the trial and the fear of thrombosis to
26% vs. 34%. None of these differences between the two
arms of the trial was statistically significant.
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Before patient education, major safety-related knowl-
edge deficits were evident in both groups of trial partici-
pants, particularly with respect to interactions, recognition
of emergency situations, and dietary restrictions. Six
months afterward, the patients in the intervention arm
knew significantly more (7able 1, Figure 2a). Before pa-
tient education, the patients in the intervention arm and the
control arm answered a comparable number of ques-
tions and question groups correctly (6.8 + 0.2 vs. 6.7 +
0.2 [mean + standard error]); six months afterward,
they differed significantly on this measure (9.9 £ 0.2 vs.
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Sex

Schooling (years)

Age (years)

Fear of bleeding

Differences in mean values between intervention arms
with respect to the primary endpoint of the study*

female 2.4 (12-3) 0.433
no 2.45 (1.5-3.4)

<10 2.31(1.5-3.1) 0.88
210 2.38 (1.3-3.4)

275 2.80 (1.8-3.8) 0.03
<75 1.80 (0.8-2.8)

ves 2.75 (1.9-3.6) 0.03
no 1.84 (1.2-2.5)

* Covariate-adjusted difference of mean values and associated 95% confidence interval (Cl) for each
subgroup. The p-values are for the hypothesis of no interaction

7.6 £ 0.2, mean difference 2.3 questions, 95% confi-
dence interval [CI] 1.5-3.1, p<0.001) (Figure 2c). The
intraclass correlation (an index of the similarity of effect
among patients in the same practice) was 0.18 (95% CI
0.08-0.28).

Patients in both groups were asked to assess their own
knowledge just before the intervention and six months
afterward on a four-point Likert scale (1 = inadequate,
2 = fair, 3 = good, 4 = very good). Those in the interven-
tion arm registered a larger improvement between the two
timepoints (0.38 +£0.06 vs. 0.20+0.07 points, adjusted
mean difference —0.03, 95% CI 0.15-0.09, p=0.62).
Within each arm of the trial, subjective improvement in
knowledge was only poorly correlated with the improve-
ment that was objectively measured with the questionnaire
(intervention arm: r=0.10 [p=0.17], control arm: r =
0.07 [p = 0.44]). Patient education tended to increase the
amount of time spent in the INR target range. In the six
months prior to the intervention, the INR was in the tar-
get range 67 + 2% vs. 66 = 3% of the time; in the six
months afterward, 72 +£2% vs. 64 £ 3% of the time
(mean + standard error; mean difference 7.1 percentage
points, 95% CI —2 to 16 percentage points, p = 0.11)
(Figure 2b). The intraclass correlation was 0.07 (95% CI
0.02-0.17). The complication rates were comparable in
the two groups (12% vs. 16%, p = 0.30). More specifi-
cally, the rates of hematoma formation, epistaxis, and
thrombosis were 7.6%, 5%, and 1.1% in the intervention
arm, vs. 10.5%, 4.5%, and 0.0% in the control arm; other
complications affected only single patients.

The acceptance of patient education was high. Six
months afterward, a higher percentage of patients in the
intervention arm than in the control arm said they
thought patient education was necessary (87% vs. 56%,
p=0.001). The patients in the intervention arm were
particularly appreciative of personal counseling by the
practice nurses (84%), and of the informational video
(62.7%). Differences between the two arms were highest

with respect to approval of video as a format for patient
education (63% vs. 13%, p<0.001) and lower with respect
to personal counseling (84% vs, 69%, p =0.002) and the
brochure (68% vs. 43%, p =0.03). Most patients in both
arms agreed that the general practitioner’s office was a
better place for patient education than the hospital (96%
vs. 82%, p=10.001).

The effect of patient education did not differ signifi-
cantly between men and women (p =0.433) or among
persons with different levels of schooling (p = 0.88). More
information on related topics can be found in 7able 3.

Patients who were more than 75 years old benefited
more from the intervention than younger patients did (ad-
justed difference of mean values for older patients, 2.8,
95% CI 1.8-3.8, vs. 1.8, 95% CI 0.8-2.8 for patients <75
years of age, p=0.03).

An interaction was seen between the fear of bleeding
and the effect of the intervention: patients who said they
were afraid of bleeding manifested a greater effect of pa-
tient education (adjusted difference of mean values 2.75,
95% CI 1.9-3.6) than those who said they were not (1.83,
95% CI 1.2-2.5, p=0.03). The effects of patient edu-
cation broken down by subgroup are shown in Figure 3.

Discussion

Main findings

These findings document a marked, lasting improvement
of safety-related knowledge among patients in general
medical practices as a result of patient education that was
provided by practice nurses on the basis of a video presen-
tation, a brochure, and a questionnaire. Patient education
also tended to prolong the time spent in the INR target
range and did not raise the frequency of complications.
The participating patients said afterward that they
recommended patient education.

The meaning of these findings in the context of the literature

The participants in this trial, as in other trials, knew little
about their treatment at the start of the trial (18-20), even
though most had been taking phenprocoumon for years.
Patient education markedly improved knowledge in all
areas, both in a before-and-after comparison and in a com-
parison of the two study arms (7able 1, Figure 2). The
strongest learning effects were seen in the following areas:
nutrition, what to do about forgotten doses, and the fact
that in anticoagulated patients, paracetamol (acetamin-
ophen) is the safest analgesic available without a prescrip-
tion.

The control patients also knew more at the end of the
trial than at the beginning, but the difference was
markedly smaller. The effects of brochures are generally
small and inconsistent; they have been evaluated to date
only with respect to knowledge, not outcomes (20, 21).
The use of multimedia presentations for patient education
has not been adequately studied to date (22). Their main
advantage is that they save time when the necessary
patient education cannot be provided by practice staff on
short notice—as is often the case for patients who are
newly anticoagulated on discharge from the hospital. Most
trials of patient education that have been carried out till
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now can be faulted for having no endpoint other than pa-
tient knowledge. Clinical endpoints are held to be impor-
tant as well, along with behavior modification and
changes in emotions such as anxiety. Many hospitals
provide patient education, but experience shows that pa-
tients are less capable of absorbing new information while
they are acutely hospitalized.

Patients in the intervention arm tended to spend more
time in the INR target range than those in the control arm,
but this difference was statistically non-significant. Pa-
tients in both arms had better-controlled INR values at the
start of this trial than did patients in other trials (11,
23-26). As a result, there was little room for improvement
and, given the low event rate, the trial therefore lacked suf-
ficient power to detect small improvements in this second-
ary endpoint with statistical significance. The observed
7% improvement in the time spent in the target range lies
near the maximum improvement achievable with pharma-
cogenetic dose adjustment (23-27). The fact that such a
simple measure could bring about so much improvement
starting from such a high baseline indicates that patient
education ought to be promoted.

Many aspects of the type of patient education that we
present here are equally relevant to the new oral antico-
agulants (NOACs) that are used when stable anticoagu-
lation cannot be achieved with phenprocoumon (28-30),
e.g., the recognition of warning symptoms or the knowl-
edge of what to do about forgotten doses. An analogous
type of patient education would seem appropriate for oral
anticoagulation with NOACs as well.

The strengths and weaknesses of this trial

This is the largest trial that has been performed to date on
the use of patient education to improve the safety of oral
anticoagulation (12). A comparison of the sex and age dis-
tributions of the intervention and control groups (and of
the patients who were not invited to participate) does not
reveal any bias in patient selection. Most patients had al-
ready been anticoagulated for years, but the duration of
anticoagulation was not recorded. Possible bias may have
arisen from participation of more highly motivated and
better educated individuals than average, who knew they
were being tested. The video-based intervention does not
depend on reading ability and thus could be used in
routine patient care even for patients who might have de-
clined to participate in the study because there would be a
written test.

This trial is the first to measure the durability of
improved knowledge six months after the intervention. It
was not powered to reveal significant effects on the
secondary endpoints, i.e., time spent in the INR target
range and complications of anticoagulation. The relatively
high intraclass correlation (0.18) for the effect on knowl-
edge reveals a marked dependence of this effect on the
particular practice in which patient education is provided.
This is most likely attributable to an, as yet, insufficient
standardization of the personal discussion with the
practice nurse after the video presentation. More intensive
training of the practice nurses may be needed to achieve
improvement in this area.
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subgroups. The p-values corresponded to the hypothesis that no interaction was present

Overview

This trial shows that standardized, personal patient edu-
cation, provided by practice nurses on the basis of a video
presentation, a brochure, and a questionnaire, is practically
achievable and durably improves orally anticoagulated pa-
tients” knowledge of the safety-related aspects of their
treatment. Even though the observed trend toward a
longer time spent in the INR target range was statistically
non-significant, the observed major deficit of safety-
related knowledge at the start of the trial implies that
standardized education for orally anticoagulated patients
ought to be introduced in routine practice.
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® Patients’ knowledge is a key factor in the safety of oral
anticoagulation.

® Patients know little about the safety-related aspects of
oral anticoagulation.

® Brochures are a relatively ineffective means of patient
education.

® Avideo presentation followed by a discussion with a
practice nurse led to a durable improvement in patients’
knowledge.

® The patients assessed this type of patient education
favorably.
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