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Chronic pain is prevalent among adults in industrialized countries. In 
Canada, it affects nearly one in five adults >18 years of age (1). 

Chronic pain can result in physical and emotional suffering, and a signifi-
cant financial burden to patients, their families and the health care system.

To maximize benefit, medical therapies require that patients 
understand their condition, recall treatment suggestions and comply 
with the treatments. This is particularly true for patients with chronic 
pain, for whom treatment may involve acknowledging psychosocial 
factors (2), addressing inaccurate pain beliefs (3) and overcoming 
avoidant behaviours caused by the fear of pain (4).

Research investigating effective teaching strategies and methods of 
delivery (eg, print, audiotapes and videotapes) for patient education has 
shown that psychoeducational care (education, exercise and psychosocial 

support) improves clinical outcomes in adult patients with a variety of 
diseases (5-7). Verbal teaching and discussions – physicians’ most com-
mon methods of communication – were found to be least effective (8,9). 
However, there is a dearth of high-quality studies exploring psycho-
educational interventions (10), which involve such strategies as use of 
simple communication that defines diagnoses, prognoses and treatment, 
and use of a personalized plan (10). Personalized information that recog-
nizes variations in patient experience is more likely to improve out-
comes (11). Recall may be improved when interventions are tailored to 
the individual patient’s needs and circumstances (12-14).

Patients’ recall of risk factors in the context of informed consent to 
surgery (15-20) or clinical trials (21) is often discouraging. Reported 
recall rates in other contexts have varied from 61% for a plan of action 
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BACKGRoUND: To maximize the benefit of therapies, patients must 
understand their condition, recall treatment suggestions and comply with 
treatments. The Pain Explanation and Treatment Diagram (PETD) is a 
one-page worksheet that identifies risk factors (health-related habits, sleep, 
exercise, ergonomics and psychosocial factors) involved in chronic pain. 
Clinician and patient complete the PETD together, and the clinician notes 
recommended treatments and lifestyle changes.
oBJECTIVES: To examine the effect of use of the PETD on patient recall 
of diagnostic and treatment information on the sheet.
METHoDS: The present study was a cross-sectional analysis. Patients 
with chronic musculoskeletal pain seen by one physiatrist at an outpatient 
pain clinic in a university-affiliated hospital between 2009 and 2012 (all of 
whom received the PETD) were eligible. A structured telephone interview 
lasting approximately 1 h was used to determine recall of PETD diagnostic 
and treatment information.
RESULTS: Of the 84 eligible patients, 46 were contacted and 29 completed 
the telephone interview. Participants recalled an average of 12.2% (95% CI 
7.8% to 17.4%) of items without prompting and 48.5% (95% CI 42.0% to 
53.5%) when prompted. Participants who referred to the PETD at home 
(n=13) recalled significantly more items than those who did not (n=15) 
(17.6% [95% CI 11.1% to 23.9%] versus 5.2% [95% CI 3.0% to 14.5%], 
P=0.004); when prompted, the rates increased to 54.3% (95% CI 48.3% to 
61.2%) and 41.2% (95% CI 34.7% to 50.7%), respectively (P=0.032).
CoNCLUSIoNS: The PETD is a promising, feasible and inexpensive 
tool that can improve patients’ recall of diagnostic- and treatment-related 
information.
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Les patients se souviennent mieux de 
l’information diagnostique et thérapeutique  
grâce au diagramme d’explication et de traitement 
de la douleur dans une clinique ambulatoire de 
douleur chronique

HISToRIQUE : Pour maximiser les bienfaits des traitements, les patients 
doivent comprendre leur état, se souvenir des suggestions thérapeutiques et 
respecter les traitements. Le diagramme d’explication et de traitement de la 
douleur (DETD) est une feuille d’une page qui indique les facteurs de risque 
(habitudes liées à la santé, sommeil, exercice, ergonomie et facteurs 
psychosociaux) de douleur chronique. Le clinicien et le patient remplissent 
le DETD ensemble, et le clinicien consigne les traitements et les modifica-
tions au mode de vie recommandés.
oBJECTIFS : Examiner l’effet de l’utilisation du DETD sur le souvenir que 
les patients ont de l’information diagnostique et thérapeutique consignée.
MÉTHoDoLoGIE : Les patients ayant des douleurs musculosquelet-
tiques chroniques vus par un physiatre à la clinique ambulatoire de douleur 
d’un centre hospitalier universitaire entre 2009 et 2012 (qui avaient tous 
reçu un DETD) étaient admissibles à cette étude transversale. Une entre-
vue téléphonique structurée d’environ une heure a permis de déterminer à 
quel point les patients se souvenaient de l’information diagnostique et 
thérapeutique inscrite sur le DETD.
RÉSULTATS : Sur les 84 patients admissibles, 46 ont été joints, et 
29 ont effectué l’entrevue téléphonique. Les participants se souvenaient en 
moyenne de 12,2 % des points (95 % IC 7,8 % à 17,4 %) spontanément et de 
48,5 % des points (95 % IC 42,0 % à 53,5 %) avec de l’aide. Les participants 
qui consultaient le DETD à la maison (n=13) se souvenaient de beaucoup 
plus de points que ceux qui ne le consultaient pas (n=15) (17,6 % [95 % IC 
11,1 % à 23,9 %] par rapport à 5,2 % [95 % IC 3,0 % à 14,5 %], P=0,004). 
Lorsqu’ils avaient de l’aide, le taux passaient à 54,3 % (95 % IC 48,3 % à 
61,2 %) et à 41,2 % (95 % IC 34,7 % à 50,7 %), respectivement (P=0,032).
CoNCLUSIoNS : Le DETD est un outil prometteur, faisable et peu 
coûteux qui peut améliorer le souvenir qu’ont les patients de l’information 
liée au diagnostic et au traitement.
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creativecommons.org/licenses/by-nc/4.0/), which permits reuse, distribution and reproduction of the article, provided that the original work is 
properly cited and the reuse is restricted to noncommercial purposes. For commercial reuse, contact support@pulsus.com
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to 90% for the main problem during face-to-face encounters with 
10 general practitioners (22), 25% recall of information regarding 
reduction mammoplasty (23), 29% recall of four instructions provided 
by general practitioners (24) and 39% of oncology patients who 
recalled information on an audiotape (25).

The experience of pain can be difficult to communicate. The 
European CHANGE PAIN group described a simple graphical tool that 
enables the patient to convey pain severity and how the pain affects 
daily life tasks (26). Building on the principles of this tool and the con-
cept of pain risk factors (2), the principal author developed the Pain 
Explanation and Treatment Diagram (PETD). The purpose of the 
PETD is to educate patients with chronic musculoskeletal pain regarding 
their current diagnoses and pain risk factors, provide an action plan and 
assist recall. A pilot study of the tool resulted in positive findings (27).

We performed a cross-sectional study among patients experiencing 
chronic musculoskeletal pain who received the PETD. Our objective 
was to examine the effect of physician/patient use of the PETD on 
recall of the diagnostic and treatment information on the worksheet.

METHoDS
Pain Explanation and Treatment Diagram
The PETD (Figure 1) is a one-page worksheet that outlines the 
primary risk factors involved in chronic pain: health-related habits, 
sleep, exercise, ergonomics (eg, poor work station, work repetitiveness 
and/or intensity) and psychosocial factors. These pain risk factors may 
predispose to, cause or exacerbate painful musculoskeletal conditions 

including back or neck pain, and fibromyalgia syndrome (2,27,28). 
At the end of the consultation, the clinician completes the form with 
the patient, systematically explaining the role of these factors and 
suggesting treatments and lifestyle changes that correspond to the 
patient’s individual situation. The diagnoses are documented, and the 
clinician’s response to inaccurate pain beliefs (eg, “The x-ray changes 
in the joints of your neck are probably not as important as the pain 
coming from your muscles and ligaments” or “I don’t think you have 
a nerve injury”) are recorded. The PETD takes approximately 10 min 
to review and complete. The form is completed in duplicate (using 
simple carbon paper), and patients are encouraged to consult it in the 
future if they wish to be reminded about what transpired during their 
consultation and the recommended treatments. They can also show it 
to their other involved health care professionals.

Eligibility and recruitment
The present study involved outpatients referred for a consultation 
regarding their chronic musculoskeletal pain in the physical medicine 
and rehabilitation department of a university-affiliated hospital in 
southern Ontario. Eligible patients were seen by the principal author, 
a physiatrist, between July 2009 and June 2012, were ≥18 years of age, 
and could speak and read English. Patients were usually seen two to 
four times over a one-year period. In all cases, a PETD worksheet was 
completed during the first session and a copy given to the patient.

Eligible patients were initially telephoned by a summer research 
student (who was not otherwise involved in the study). The names of 

Figure 1) Pain Explanation and Treatment Diagram
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those who indicated a willingness to hear more about the study were 
passed on to a research assistant (RA). The RA telephoned these 
patients and explained the study research objectives, provided infor-
mation regarding participation and asked whether the patient would 
be willing to participate in a structured interview lasting approxi-
mately 1 h. If the patient provided consent, a date was set for the 
telephone interview, to take place at his or her convenience. The 
interviews were conducted during the summer of 2012. All interviews 
were conducted by the RA.

The hospital research ethics board approved the study.

Interview
The participants were first asked whether they had any recollection of 
the PETD (Appendix 1). If they remembered it, they were asked 
where they kept it and how often they referred to it.

Consulting a copy of the participant’s PETD, the RA then system-
atically asked participants what the doctor believed their problems 
were, what other conditions in their life could affect their pain and 
what treatments were recommended (if any). Recall of specific infor-
mation was divided into unprompted and prompted recall. Unprompted 
recall was assessed by asking patients to list as much information as 
they could remember from the PETD without prompting them about 
each subheading. Prompted recall was assessed by asking the patients 
to list as much information they could remember from each category 
as it was mentioned by the interviewer (eg, “What did Dr X say about 
your level of exercise?,” “What did Dr X recommend for your sleep 
problems?”). The RA recorded the number of correct responses in 
each category compared with the information documented on the 
participant’s PETD. Participants’ responses were considered to be cor-
rect if they restated what was written on the PETD or expressed what 
was written in their own words. For example, if it was noted on the 
PETD that sleep was poor and the participant stated “The doctor said 
I was not sleeping well”, this was considered to be a correct answer.

Patient age, level of education, date of the interview and the date 
of the initial appointment with the physiatrist were noted.

Statistical analysis
The primary outcome of the study was recall of items on the PETD. 
Summary statistics of recall were calculated for the total number of 
items on the worksheet and for each diagnostic category. Recall was 
tested against time elapsed (in days) between the initial consultation 
and the interview.

The test of the effect of PETD use on recall used a beta-binomial 
random effects model with patient as random effect and individual 
treatment item as response (29,30). The analysis was performed using 
R software (31) with a package written by Bolker et al (32). The P val-
ues in the present article for the effect of PETD use were derived from 
this model; in the present case, n=585 (number of items), with 
28 clusters (number of patients).

Overall CIs were calculated on the basis of recall rate per person 
using a bootstrap CI. Given the small number of items in each cat-
egory, CIs for individual categories on the PETD were calculated by 
aggregating across patients and using the total number of recalled 

items divided by the number of diagnostic and treatment items. No 
meaningful cluster effect was found at this level of analysis.

RESULTS
A total of 150 patients were evaluated between July 2009 and June 
2012. The PETD was administered to 84 patients with chronic painful 
conditions. The 66 remaining patients had more defined musculo-
skeletal pain diagnoses, such as lateral epicondylitis or lumbosacral 
radiculopathy, and administration of the PETD was not believed to be 
appropriate in these cases.

Of the 84 patients who were eligible for the study, 27 did not return 
the initial telephone call, and contact information was invalid for 
11 (Figure 2). Forty-six patients were successfully contacted, nine of 
whom believed the 1 h interview would be too long. Of the remaining 
37 patients who agreed to learn more about the study, 35 consented to 
be interviewed: 29 completed the interview, five could not be reached 
(repeated calls were unanswered), and one ended the call after the first 
few questions.

The 29 participants ranged in age from 22 to 75 years (median 
54 years). Most (n=22) had some postsecondary education. There 
were 21 women and seven men; in one case, sex was not recorded.

The participants had, on average, 20 informational items (range 
nine to 29) on their PETD worksheet. All of the participants had 
items in at least two of the five risk factor areas of the PETD (ie, hab-
its, sleep, exercise, ergonomics and psychosocial factors), with a mean 
of 4.3 areas per patient. Table 1 shows the average number of diagnos-
tic and treatment items per patient for each area of the PETD and 
overall. The area with the highest average number of items was diag-
nosed psychosocial factors. Exercise as a treatment modality was rec-
ommended for all participants.

One patient had a very high recall rate although he declared no 
further use of the PETD after the initial consultation. Because the 
results did not change substantially and more stable parameter esti-
mates were obtained with omission of the outlier, the results are 
reported without the data for this patient.

Recall of information
The participants recalled an average of 12.2% (95% CI 7.8% to 
17.4%) of the items on their PETD without prompting and 48.5% 
(95% CI 42.0% to 53.5%) when prompted. Table 2 shows the percent-
age of diagnostic and treatment items recalled with prompting. Recall 

Figure 2) Patient flow chart. PETD Pain Explanation and Treatment Diagram

TABLE 1
Number of diagnostic and treatment items on the Pain 
Explanation and Treatment Diagram per patient, according 
to area
Area Mean number of items Range
Habits
   Diagnosis 1.1 0–3
   Treatment 0.8 0–3
Sleep
   Diagnosis 1.1 0–3
   Treatment 1.1 0–2
Exercise
   Diagnosis 0.9 0–2
   Treatment 1.7 1–4
Ergonomics
   Diagnosis 1.1 0–2
   Treatment 1.0 0–2
Psychosocial 
   Diagnosis 2.6 0–7
   Treatment 1.2 0–4
Overall
   Diagnosis 6.8 2–11
   Treatment 5.8 2–9
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of the ergonomics diagnosis section was substantially lower than that 
of the other diagnosis sections.

Recall regarding inaccurate information and inaccurate pain 
beliefs was poor. Twenty-three participants (79.3%) had at least one 
incorrect idea about their chronic pain, and 18 participants (62.1%) 
had three. However, only three participants remembered any aspect of 
this discussion.
Recall as a function of PETD use: Because categories of PETD use 
at home were numerous and difficult to rank (eg, a couple of times 
after the office visit, monthly for a period of time, weekly), use was 
recoded as a binary variable: Referred to/Did not refer to. Participants 
who could not remember viewing the PETD or who reported not 
specifically looking at it after the consultation were assigned ‘Did not 
refer to’ (n=15 [55%]). The remaining participants (n=13), who 
referred to the PETD at least once after their initial consultation, 
were classified as having referred to the PETD.

When not prompted, participants who referred to the PETD 
recalled significantly more items on their PETD than those who did 
not refer to the worksheet (17.6% [95% CI 11.1% to 23.9%] versus 
5.2% [95% CI 3.0% to 14.5%]; P=0.004). When prompted, rates 
increased to 54.3% (95% CI 48.3% to 61.2%) and 41.2% (95% CI 
34.7% to 50.7%), respectively (P=0.032). Table 3 shows percentage 
recall with and without prompting, as well as for diagnostic and 
treatment items in the five PETD areas. The straight difference in 
proportions is presented, as well as an estimated effect size 
(Appendix 2) (33).

The proportion of items recalled without prompting did not differ 
statistically with the number of items (P=0.56 in a linear 
regression).
Time elapsed: There was no evidence that the recall rate depended 
on the time elapsed since the initial consultation with the physiatrist 
(linear regression using unprompted recall, P=0.357; using prompted 
recall, P=0.19). Participants who referred to the PETD at home and 
those who did not had the same pattern of elapsed time between the 
date that the PETD was completed and the study interview (Mann-
Whitney test, P=0.464). Figure 3 shows the unprompted recall rate 

by time since the initial consultation according to PETD use. Those 
who referred to the PETD at home recalled more items than those 
who did not.

DISCUSSIoN
Pain management education has been shown to ameliorate patients’ 
pain symptoms (14) and to enhance their pain beliefs (34) and self-
efficacy (14,34,35). Brief tools that can be administered in-office are 
required to meet this need. A search of the English-language literature 
using the keywords “pain management,” “tools,” “patient education” 
and “chronic pain therapy/patient education” did not identify any 
articles describing a tool similar to our one-page PETD. Watson and 
McKinstry (10) noted the “dearth of high-quality studies exploring 
interventions incorporating psychological theory.” Our results demon-
strate how the PETD incorporates some of these educational initia-
tives, in a comprehensive manner.

Providing information that is simple, tangible, portable and indi-
vidualized to the patient/situation is the most effective method of 
communicating medical information and ensuring retention 
(5,12,15,20). The PETD helped educate patients with chronic muscu-
loskeletal pain about their diagnoses and pain risk factors, and its use 
at home improved recall. The prompted recall rates were 54.3% for 
participants who referred to the PETD at home and 42.7% for those 
who did not. This compares favourably with previously reported rates 
among general practice, plastic surgery and oncology patients (22-25). 
Recall rates for the specific areas of the PETD were similar to those 
found in other studies of recall of diagnostic and treatment informa-
tion (11,36-39).

All of the participants completed a PETD worksheet during their first 
consultation with the physiatrist. This process – an organized, formal 
conceptualization of the patient’s problem areas, diagnoses, treatments 
and pain beliefs – provided depth to the consultation and improved 
patients’ recall. It also provided the patient with an action plan for self-
managing pain risk factors. To maximize the effect of the PETD, the 

Figure 3) Unprompted recall according to time since initial consultation. 
∆ Pain Explanation and Treatment Diagram referred to at home, ○ Pain 
Explanation and Treatment Diagram not referred to at home

TABLE 2
Recall of diagnostic and treatment items with prompting, 
according to Pain Explanation and Treatment Diagram area
Area Mean % of items recalled (95% CI*)
Habits
   Diagnosis 68.8 (52.7–84.8)
   Treatment 77.3 (59.8–94.8)
Sleep
   Diagnosis 74.2 (58.8–90.0)
   Treatment 52.3 (35.1–69.5)
Exercise
   Diagnosis 69.2 (51.5–87.0)
   Treatment 60.0 (46.4–73.6)
Ergonomics
   Diagnosis 25.8 (10.4–41.2)
   Treatment 43.3 (25.6–61.1)
Psychosocial factors
   Diagnosis 64.5 (53.7–75.2)
   Treatment 55.9 (39.2–72.8)
Overall
   Diagnosis 61.2 (53.0–69.4)
   Treatment 58.2 (49.7–66.7)

*CIs for total items were calculated taking cluster effects into account. For indi-
vidual categories, the CI was calculated in the usual way for a binomial propor-
tion because no cluster effects were apparent with the small numbers involved
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patient was asked to contemplate the connections between his or her pain 
and the pain risk factors discussed to develop strategies to cope with the 
pain or control the factors that exacerbate it. The patient’s ability to refer 
to the PETD repeatedly over time is, therefore, an important feature that 
we believe contributes to the positive effect of the tool.

Despite the small sample size, the results show that the PETD aug-
mented recall for all participants, with a prompted recall rate of 
48.5%. This means that patients administered the PETD after a phys-
iatry consultation remembered almost one-half of the diagnostic and 
treatment information on the worksheet. Almost one-half (45%) 
indicated that they referred to the PETD at least once after the consul-
tation. Those who referred to the PETD recalled three times as many 
items as those who did not refer to it. Asking the patients about par-
ticular categories on the worksheet (prompting) had the effect of jog-
ging their memories. When the participants were prompted, recall 
remained higher for those who referred to it at home, by 15 percentage 
points for diagnostic items and >20 percentage points for treatment 
items (13% all items).

One participant had a very high recall rate although he declared 
no further use of the PETD after the initial consultation. This demon-
strates the usefulness of administering the PETD at the time of consul-
tation. Subsequently referring to the worksheet, however, appears to 
further enhance recall. Owing to different learning styles and poten-
tials of different patients, some clients will be highly influenced by the 
immediate PETD-related discussion that follows the history and 
physical examination, while others may need time to reflect on the 
new information provided. The PETD accommodates for both these 
learning styles. The analyses in which PETD use was an independent 
variable were performed twice, with the data for this participant and 
without. Findings of significance or otherwise did not depend on the 
presence of this participant.

Apart from assisting the patient, the PETD helps the clinician to 
remember which pain risk factors should/could be queried. It helps to 
guide the physician through often emotionally laden territories in a meth-
odical, matter-of-fact manner. Physical, medical, ergonomic and psycho-
social factors are given equal weight, and physicians do not need to 
initially emphasize one category over the other even though they may 
perceive there is a need to do so. The patient is told, “You tell me which 
of these factors are relevant to your case and I will do the same, and I will 
try to find you the particular help you need.” The PETD can also be used 
as a communication tool among health care professionals engaged in car-
ing for patients with chronic pain because it is a tangible, portable instru-
ment that the patient can share. Future plans include uploading the 
PETD to an electronic tablet so that the clinician can ‘write’ directly on 
the screen and immediately e-mail the worksheet to the patient/client.

Study limitations
An obvious limitation to the present study was the small sample size. 
Almost one-half of the 84 patients who were eligible for the study 

could not be contacted (eg, did not reply to message left by the RA, 
telephone number no longer in service), and nine of the 46 who were 
contacted believed that the 1 h interview would be too long for 
them. Thirty-five patients consented to be interviewed, giving a 
recruitment rate of 41.7%, and 29 patients completed the interview, 
for an overall response rate of 34.5%. The difficulties in recruiting 
participants with a variety of disorders, including chronic diseases, 
owing to problems making initial contact with prospective partici-
pants are well documented (40-44). In a large study investigating 
oral health in adults ≥45 years of age, Matthews et al (45) obtained 
a telephone interview response rate of 21%. In 2007, Galea and 
Tracy (46) reported that participation rates for epidemiological stud-
ies had been declining during the previous 30 years, with even 
steeper declines in recent years. Our recruitment rate is, thus, con-
sistent with many in the literature.

A further limitation was that all patients with chronic musculo-
skeletal pain in the principal author’s practice received the PETD. 
Without a control group, it was not possible to compare the effective-
ness of this approach to consultations in which the PETD was not 
used. The present study could be described as exploratory prospective 
research based on clinical practice experience.

In the present study, women were over-represented. The 
female:male ratio of 3:1 reflected the demographics of the physiatrist’s 
practice and is consistent with the literature: Hayes et al (47) indi-
cated that the female:male ratio among patients with fibromyalgia  
is 3.8:1.

CoNCLUSIoNS
The PETD is a promising, feasible and inexpensive tool that can be 
used by multiple health care professionals to deliver interactive diag-
nostic- and treatment-related information to their patients/clients 
experiencing persisting musculoskeletal pain. It emphasizes the con-
cept of the involvement of pain risk factors in chronic musculoskel-
etal pain and can prompt clinicians to further discuss them as part of 
their therapeutic approach. Referring to the PETD after the initial 
consultation improves patients’ recall of medical information, which 
is further enhanced by continued referral to the worksheet over the 
ensuing months.
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TablE 3
Effect of Pain Explanation and Treatment Diagram (PETD) use after the initial consultation, as estimated from fitting a 
beta-binomial model (n=28)*

% Recall
Observed difference

Effect size from beta-
binomial model (95% CI) PPETD not referred to at home PETD referred to at home

Unprompted recall (all items) 5.2 (8.0 with outlier) 17.6 12.4 12.5 (4.2–21.5) 0.004
Prompted recall (all items) 41.2 (42.7 with outlier) 54.3 13.1 11.6 (1.0–22.2) 0.032
Diagnostic items 56.0 71.1 15.1 15.5 (−1.5–31.8) 0.074
Treatment items 45.5 67.9 22.4 18.4† 0.062

*The beta-binomial model is a generalized linear model suitable for modelling clustered binary outcomes. The effect size is the estimated difference in the probabil-
ity of recall under the beta-binomial model. This value is close to the observed difference in percentage use between the participants who referred to the PETD at 
home and those who did not. The CIs are derived from the likelihood function. The P value comes from the Wald statistic (approximate t test for the estimated dif-
ference, using a SE from the likelihood function). The table was constructed from the reduced data set (after removal of the outlier’s data). Significant results were 
also obtained with the full data set. †Fitting a beta-binomial model did not converge well for this case; thus, the CI is not available
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APPENDIx 2
Statistical details
Several approaches can be used for dichotomous data that occur in 
clusters. In the present study, each participant had a collection of 
informational items of various types (eg, diagnostic items, treatment 
suggestions). The number of items and the number recalled were 
recorded for analysis. There is no reason to believe that all partici-
pants’ recall was the same, regardless of PETD use. This suggests that 
patient recall should be modelled using a beta-binomial model, 
where patient I has probability pi of remembering an item. The num-
ber of items recalled from a group of ni items is distributed as a 
binomial distribution with parameters (pi,ni). Patient recall prob-
abilities are assumed to follow a beta distribution, and the parameters 
are estimated from the data. Testing for the effect of PETD use 
amounts to testing whether the parameters of the underlying beta 
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