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Abstract

Background: About 25% of patients experience adverse drug events (ADE) in primary care, but few events are
reported by the patients themselves. One solution to improve the detection and management of ADEs in primary
care is for patients to report them to their general practitioner. The study aimed to assess the effect of a booklet
designed to improve communication and interaction between patients treated with anti-hypertensive drugs and
general practitioners on the reporting of ADEs.

Methods: A cluster randomized controlled cross-sectional stepped wedge open trial (five periods of 3 months) was
conducted. A cluster was a group of general practitioners working in ambulatory offices in France. Adults
consulting their general practitioner to initiate, modify, or renew an antihypertensive prescription were included. A
booklet including information on cardiovascular risks, antihypertensive treatments, and ADE report forms was
delivered by the general practitioner to the patient in the intervention group. The primary outcome was the
reporting of at least one ADE by the patient to his general practitioner during the three-month period after
enrolment. Two clusters were randomised by sequence for a total of 8 to receive the intervention. An intention-to-
treat analysis was conducted. A logistic mixed model with random intercept was used.

Results: Sixty general practitioners included 1095 patients (median: 14 per general practitioner; range: 1–103). More
patients reported at least one ADE to their general practitioner in the intervention condition compared to the
control condition (aOR = 3.5, IC95 [1.2–10.1], p = 0.02). The modification and initiation of an antihypertensive
treatment were also significantly associated with the reporting of ADEs (aOR = 4.4, CI95 [1.9–10.0], p < 0.001 and
aOR = 11.0, CI95 [4.6–26.4], p < 0.001, respectively). The booklet delivery also improved patient satisfaction on
general practitioner communication and high blood pressure management.
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Conclusion: A booklet can improve patient self-reporting of ADEs to their general practitioners. Future research
should assess whether it can improve general practitioner management of ADEs and patient’s health status.

Trial registration: Trial registry identifier NCT01610817 (2012/05/30).

Keywords: Patient safety, Patient-centred care, Family medicine, Adverse drug events, Antihypertensive drugs,
Educational booklet, Stepped wedge cluster trial

Background
About 25% of patients experience adverse drug events
(ADEs) in primary care [1–3] and over a quarter of these
could be prevent if situations at risk were detected earl-
ier [4]. Event severity could also be reduced if patients
were better engaged in self-reporting to their general
practitioner (GP) [4].
Antihypertensive drugs are amongst the main classes

of drugs responsible for ADEs in primary care. Between
11 and 14% of antihypertensive treated patients experi-
ence at least an ADE [1, 2, 4]. Of note, different classes
of antihypertensive drugs are often prescribed together
or in combination with other drugs, increasing the risk
of ADEs [5, 6].
It has been shown that ADEs reported by patients

are complementary to those reported by profes-
sionals [7, 8]. However, patients report ADEs four
times less frequently than healthcare professionals
[8]. Collecting ADEs from a patient’s perspective is
critical in reducing their occurrence, which could re-
sult in warranted and unwarranted healthcare utilisa-
tion, and ultimately rendering care more patient
centred [7]. Hence, it seems important to encourage
patients to report ADEs to their GP, particularly pa-
tients treated with antihypertensive drugs who are at
high risk of ADEs.
It has been shown that information booklets can

improve illness and drug management, reduce the
number of medical encounters, and improve patient
knowledge and drug adherence [9–15]. In these previ-
ous studies however, patients were not encouraged to
actively contribute to ADE reporting. A patient-
centred booklet was therefore developed to improve
communication and interaction between the patient
and his GP on antihypertensive drug management
[16]. The present study aimed at assessing the impact
of this booklet on patient self-reporting of ADEs to
their GPs.

Methods
Trial design
The study was a cross-sectional stepped wedge cluster
randomized trial [17, 18].
Eighty-eight GPs accepted to participate and were

grouped into eight clusters based on geographic

proximity. Five periods of 3 months were defined. Dur-
ing the first period, all clusters belonged to the control
condition. After that, the intervention was rolled out se-
quentially two clusters at a time, and the order in which
the clusters joined the intervention condition was ran-
domized [17]. No major changes were made after the
start of the trial.

Setting and participants
The patients were included (for 3 months) by GPs suc-
cessively between June 2012 and September 2013, in the
Auvergne-Rhône-Alpes and Ile-de-France regions in
France. Inclusion criteria were: patients over 18 years old
who were consulting to initiate, modify, or renew an an-
tihypertensive prescription. Patients had to agree to an-
swer a telephone survey at home and to understand the
French language [17].

Intervention condition
The intervention consisted in a booklet designed as a
communication tool between the patient and his GP [16,
17]. The aim of this booklet, designed as a support of ex-
change between patient and GPs, is to improve patient
self-reporting of ADE to GPs, patient knowledge on an-
tihypertensive drug management and patient satisfaction
on GP communication about their care. It was devel-
oped following a recommended 10 step-process (Table 1
[16];). It included information on cardiovascular risks
and management of antihypertensive treatments, care
plans, and ADE report forms that could be annotated by
the patient (Table 2). The way to deliver the booklet to
the patient was explained to the GPs during a websemi-
nar. They had to evaluate patient knowledge concerning
their antihypertensive prescription, explain the booklet
to the patient, write the prescriptions and lab tests with
the patient, and finally explain how to use the ADE re-
port forms [17].

Control condition
Patients included in the control condition did not re-
ceive the booklet. Care management was carried out
according to the GP’s usual practice for
antihypertensive-treated patients, but remained hetero-
geneous [19].
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Sample size
Sample size was determined using the Hussey and
Hughes method [20] to detect a 4.5% increase in the
percentage of patients who actively self-report at least
one ADE to his GP i.e. an increase from 3% in the con-
trol condition to 7.5% in the intervention condition. The
inclusion of 30 patients per cluster and period (a total of
1200 patients) would allow to reach a power of at least
80% for inter-cluster coefficient of variation of 0.5 and a
bilateral type I error of 5% (see protocol [17] for the sen-
sitivity analysis).

Randomization
The order in which the clusters of GPs integrated the
intervention condition was randomized using the pro-
cedure PROC PLAN of software SAS, version 9.2 (Copy-
right (c) 2002–2012 by SAS Institute Inc., Cary, NC,
USA). This was performed by a biostatistician, inde-
pendent from the coordinating centre. GPs were in-
formed of their date of allocation to the intervention
condition 1 month prior to the date of intervention im-
plementation to organise their training.

Primary and secondary outcomes
All outcome measures pertain to the patient level.
The primary outcome was the reporting of at least one

ADE by the patient to his GP during the three-month
period after enrolment (patient self-reported ADE).

Table 1 The 10 step-process of booklet development (see reference [16])
N° Steps Participants

1 Literature review - Selection of items on high blood pressure
management and the use of antihypertensive drugs

Work group A: General practitioners (4), public health practitioners (2)

2 First round of Delphi survey (27 experts) -
First validation of selected items for the booklet

Work group B: Patients (2), general practitioners (11), public health practitioners (2),
cardiologist (1), geriatrician (2), psychologist (1), economist (1), pharmacists (2), nurse (1)
ethicist (1), pharmacovigilance practitioners (2) and internist (1)

3 Development of the initial layout of the booklet Work group A

4 Second round of Delphi survey - Reiteration of equivocal items Work group B

5 Third round of Delphi survey - Achieving expert consensus on items
Validation of the 1rst version of the booklet

Work group B

6 Independent review of the booklet -
Certification of the conformity of the given information with current
scientific data and simplification of medical terminology

Anthropologist (1) and independant general practitioner (1)

7 Readability assessment (Rudolf Flesch test)
and Computer graphics work
Validation of the 2nd version of the booklet

Work group A and Computer graphics designer (1)

8 Qualitative study in primary care (Observation of consultations and
semi-directed individual interviews of patients and general practitioners)
– Assessment of understanding and acceptability of the booklet

General practitioners of various populations of patients (7), healthcare assistants (2) and
patients (13).
Patients from 44 to 86 y: employees (6), liberal profession (1), labourers (4), craftsman (1),
intermediate profession (1)

9 Linguistic work - in accordance with the principles of controlled
language and understandable by the target population

Linguist (1) and Work group A

10 Computer graphics work
Validation of the 3rd version of the booklet

Computer graphics designer (1)
and Work group A

Table 2 Extract of the booklet designed to facilitate
communication between patients and General Practitioners on
the reporting of Adverse Drug Events (ADEs)

Title page

Hypertension: control your blood pressure, prevent ADEs.
A guide linking patient and caregiver

Instructions for use of the booklet

1) Your doctor informs you (...). Together you write your care plan.
2) At each consultation: bring your guide (...).
3) In case of an adverse event: fill in the report form (...)

Control your blood pressure

- Hypertension and cardiovascular risk
- How can you reduce your cardiovascular risk?
- What are the benefits of antihypertensive drugs?

Prevent ADEs

- Be careful in certain situations
- Beware of drug combinations
- What are the possible side effects of antihypertensive medications?

Your care plan (to be written with the help of your doctor)

- Your objectives for the next visit regarding your habits (tobacco,
alcohol, physical activity, salt, sugars, fats)

- Your treatments
- Stopped or contraindicated antihypertensive drugs
- Examinations to be done prior to the next visit
- Points to discuss with your doctor

Reporting an ADE

Fill in this form and contact your doctor as soon as possible
- manifestations of ADE (date, time, signs)
- suspected drug (antihypertensive or not)
- Following the adverse reaction, what did you do to mitigate the ADE?
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The secondary outcome was the reporting of at least
one ADE by the patient and/or his GP.
An ADE was defined as a deleterious effect associated

with a drug, reported by the patient and/or the GP, and
validated by a study committee. ADEs could involve all
drugs taken by the patients. The study committee com-
posed of a pharmacologist, a GP (KGM), and the project
manager (BPK), validated each ADE, classified its ser-
iousness, the associated symptoms, associated drugs.
Other secondary outcomes were patient knowledge

about cardiovascular risk factors and risk associated with
hypertensive drug, patient satisfaction concerning the
GP’s ability to communicate, and the information pro-
vided by the GP on high blood pressure.

Data collection
Morbidity, drugs, and situations at risk of antihyperten-
sive drug-related ADEs were collected in an online form
filled out by the GP at patient inclusion. At the end of
the 3 months of each patient inclusion, the GP com-
pleted data on ADEs, their associated symptoms and
drugs. Moreover, a research assistant, supervised by a
general practitioner (MKG), called each patient to ex-
plore the onset of ADEs not reported to the GP. Patient
socio-demographic data, patient knowledge about car-
diovascular risk factors and prescribed antihypertensive
drugs, as well as patient satisfaction concerning commu-
nication with his GP were also collected during the call.

Blinding
Patients and GPs were not blinded to the assignment to
sequences. The clinical research assistants, the statisti-
cians, and the ADE study committee were blinded to the
intervention for data collection, randomization and ana-
lysis, and validation of ADEs.

Statistical analysis
Description concerned GP and patient characteristics,
ADEs self-reported by patients to their GP, and all ADEs
reported by patients and/or their GPs. The committee
classified each ADE according to who reported it: ADEs
reported by GPs in the study online form but not re-
ported by patients to the research assistant, ADEs re-
ported by patients to the research assistant but not by
the GPs in the online form and ADEs reported both by
the GPs in the online form and by their patients to the
research assistant.
Patient characteristics were compared between the

control and the intervention condition using Student t-
test for quantitative characteristics and chi-squared test
or Fisher’s exact test for qualitative characteristics.
The effect of the intervention on the primary outcome

was analysed on an intention-to-treat basis. A logistic
mixed model with random intercept was used to

quantify the intervention effect on the probability that a
patient self-reported at least one ADE to his GP. The
model was adjusted on the time period introduced as an
ordinal covariate in order to take into account a time
trend. It was also adjusted on age, gender, educational
level, morbidities, antihypertensive prescription (renewal,
modification, or initiation) and situations presenting a
risk of ADEs associated to antihypertensive drugs. The
random effect on intercept was used to take into ac-
count a GP effect rather than a cluster effect. Indeed a
first analysis showed the absence of outcome variability
between clusters, while a significant variability existed
between GPs. The effect of the intervention was quanti-
fied by an adjusted odds ratio (aOR) with its 95% confi-
dence interval (CI). A similar analysis was carried out on
the probability that at least one ADE was reported by a
patient or his GP.
Analyses were carried out using the software SAS ver-

sion 9.2.
We followed the CONSORT criteria from EQUA-

TOR network to report the study. We have also taken
into account the recommendations for stepped wedge
studies [21].

Results
Characteristics of GPs
Out of the 88 GPs, 60 included patients and participated
in the study throughout its duration (Table 3). Six
dropped out the study before the beginning of the inclu-
sion’s period and 22 did not include a patient. Their
mean age was 51.7 (SD 9.2) years and they were 70.0%
male. Among them, 55.0% worked in urban areas, 31.7%
in peri-urban areas, and 13.3% in rural areas. A majority
(76.6%) supervised students as tutors for their
University.

Characteristics of patients
Among the 1102 patients included, 1095 patients
were analysed, representing a median of 14 patients
included per GP (range: 1–103). Reasons for exclusion
were patients included twice and missing data on the
main outcome. Patients from the intervention condi-
tion were significantly younger, more educated, with
more situations presenting a risk of ADE but were
less frequently exposed to at least two antihyperten-
sive treatment classes. The antihypertensive prescrip-
tions were not significantly different between both
conditions (Table 4).

Characteristics of ADEs
A total of 148 ADEs were collected.
In the intervention condition, 83.1% (69/83) of ADEs

were reported by patients compared to 80.0% (52/65) in
the control condition. Considering ADEs reported only
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by patients (not reported by the GP as well), more ADEs
were reported in the intervention condition (68.7%; 57/
83) than in the control condition (52.3%; 34/65). The
three most frequent symptoms reported were dizziness,
fatigue, and leg oedema (Table 5).

Impact of the program on ADE reporting
The proportion of patients self-reporting at least one
ADE to their GP was 2.4% (13/549) in the control condi-
tion and 5.7% (31/546) in the intervention condition.
The proportion of patients with at least one ADE re-
ported either by the patient and/or by his GP was 9.3%
(51/549) in the control condition and 12.3% (67/546) in
the intervention condition.

Impact on patient self-reporting of ADEs to their GP
The results of the analysis adjusted for the period
(N = 1095 patients) showed that the program was sig-
nificantly associated with an increase in the reporting
of at least one ADE by patients to their GP (odds ra-
tio [OR] = 3.9, 95% confidence interval [CI95] [1.4–
11.2], p = 0.01). After adjustment for the period, age,
sex, educational level, morbidity, situations with a risk
of ADEs and antihypertensive prescription (N = 908

patients for which data were available), the effect was
still significant (adjusted odds ratio [aOR] = 3.5, CI95

[1.2–10.1], p = 0.02). The modification and the initi-
ation of antihypertensive treatment were also signifi-
cantly associated with the reporting of ADEs (aOR =
4.4, CI95 [1.9–10.0], p < 0.001 and aOR = 11.0, CI95

[4.6–26.4], p < 0.001, respectively). The proportion of
patients self-reporting at least one ADE tended to de-
crease slightly with the period but this effect was not
statistically significant (aOR = 0.8, CI95 [0.6–1.2], p <
0.31) (Table 6).

Impact on patient and/or GP reporting of ADEs
The program was significantly associated with an in-
crease in the proportion of patients for whom at least
one ADE was reported by patients and/or by GPs
(aOR = 2.5, IC95 [1.3–5.1], p = 0.01). The modification
and the initiation of antihypertensive treatment were
significantly associated with the reporting of ADEs
(aOR = 4.1, IC95 [2.3–7.3], p < 0.001 and aOR = 17.7,
IC95 [8.9–35.4], p < 0.001, respectively). Over the five pe-
riods, the proportion of patients for whom at least one
ADE was reported decreased significantly (aOR = 0.7,
CI95 [0.6–0.9], p < 0.02) (Table 6).

Table 3 Presentation of the stepped wedge design and cluster sizes (N = 1095)

Grey cells are intervention condition periods
aCluster: GPs were grouped according to geographic proximity or practice in the same medical centre
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Impact of the program on patient’s knowledge and
satisfaction
Knowledge about antihypertensive prescription did not
differ significantly between the intervention condition
(3.5/15 points, SD 1.4) and the control condition (3.3/15
points, SD 1.3) and neither did patient knowledge about
cardiovascular risk factors (1.6/9 points, SD 1.5 vs. 1.7/9
points, SD 1.4 respectively).
In the intervention conditions, the overall patient satis-

faction concerning their GP was significantly higher
(21.9/27 points, SD 3.1 vs. 20.1/27 points, SD 3.6 in the
control condition; p < 0.001), patient satisfaction about
communication with their GP was higher (10.8/12
points, SD 1.6 vs. 10.5/12 points, SD 1.5 in the control
condition; p = 0.003) as well as satisfaction concerning
the information given by their GP on cardiovascular
risks and management of antihypertensive treatments
(11.1/15 points, SD 2.0 vs 9.6/15 points, SD 1.5 in the
control condition; p < 0.001).

Discussion
The present study aimed at assessing a booklet for pa-
tients on antihypertensive drug management in order to
encourage antihypertensive-treated patients to report
ADEs to their GPs. Results showed that, by improving
patient information and communication with GP, more
patients self-reported ADEs to their GPs. The identifica-
tion of ADEs by both patients and/or GPs was also im-
proved. Initiation and modification of the prescription
were shown to be most at risks for ADEs and should re-
ceive special attention. The intervention also improved
patient satisfaction on GP communication and informa-
tion given on high blood pressure management.
This study has several strengths. It is a large-scale

study including 60 GPs and more than 1000 patients in
two large French regions where the tested intervention
was simple, hence a priori transferable to other clinical
situations and sustainable. The interest of the stepped
wedge design was previously discussed [18]. Finally, this

Table 4 Characteristics of patients at inclusion (N = 1095)

Control
(N = 549)

Intervention
(N = 546)

p-value

Age, mean (SD) 64.7 (11.8) 63.2 (11.3) 0.03

Male, % (n) 51.7 (284) 54.6 (298) 0.35

Educational levela, % (n) 0.03

Secondary school or no diploma 40.7 (208) 33.4 (164)

Vocational/High-school degree 38.8 (198) 40.3 (198)

University degree 20.6 (105) 26.3 (129)

Socio-professional categorya, % (n) 0.09

Farmers, artisans, shopkeepers, CEOs 11.0 (56) 11.8 (58)

Executives, intellectuals, and intermediate professions 30.3 (155) 35.6 (175)

Employees and workers 53.2 (272) 49.5 (243)

Unemployed, retired, students 5.5 (28) 3.1 (15)

Morbidity ≥3 chronic pathologies a, % (n) 8.6 (44) 6.8 (34) 0.28

Situations with a risk of ADEs a, % (n) 8.5 (46) 15.4 (82) < 0.001

Medications ≥4a, % (n) 54.8 (301) 49.6 (271) 0.09

mean (± SD) 4.3 (2.8) 4.2 (3.0)

Antihypertensive classes ≥2a, % (n) 63.8 (350) 55.5 (303) 0.01

mean (± SD) 2.0 (0.9) 1.8 (0.9)

Antihypertensive prescriptiona, % (n) 0.16

Renewal 89.2 (487) 85.4 (462)

Modification 7.0 (38) 9.8 (53)

Initiation 3.9 (21) 4.8 (26)

SD standard deviation, ADE adverse drug event
Chronic pathologies: heart failure, heart rhythm disorder, anchor, myocardial infarction, obliterating arteriopathy of the lower limbs, renal artery stenosis, diabetes,
cerebrovascular accident, COPD or chronic respiratory failure, asthma, cirrhosis or liver failure, renal failure (creatinine clearance < 60 ml/min), gout, cancer,
depression, Parkinson
Situations presenting a risk of antihypertensive drug-related ADEs: hypotension, fever, nutritional depletion, diarrhoea, nausea, vomiting, abdominal pain, heat
wave, reduced mobility, recent faint or fall (within the month before inclusion)
aCharacteristics are described on available data. Missing data concerned less than 8.5% of patients
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Table 5 Characteristics of adverse drug events (N = 148)

Control
(N = 65)

Intervention
(N = 83)

ADEs reported by the patient and/or his GPa

ADE reported by GPs only, % (n) 20.0 (13) 16.8 (14)

ADE reported by patients only, % (n) 52.3 (34) 68.7 (57)

ADE reported by GPs and patients, % (n) 27.7 (18) 14.5 (12)

ADE total, % (n) 100.0 (65) 100.0 (83)

Symptomsb

Dizziness or light-headedness or Syncope (fainting) or vertigo, % (n) 30.8 (20) 12.1 (10)

Fatigue or asthenia or drowsiness, % (n) 23.1 (15) 15.7 (13)

Leg oedema, % (n) 15.4 (10) 12.1 (10)

Abdominal discomfort or diarrhoea or gastric irritation (upset stomach) or abdominal pain or nausea or vomiting or
dyspepsia, % (n)

15.4 (10) 9.7 (8)

Restlessness or nervousness or anxiety or depression, % (n) 13.9 (9) 9.6 (8)

Respiratory disorder, % (n) 9.2 (6) 14.5 (12)

Myalgia (muscle pain) or muscle spasm, % (n) 7.7 (5) 7.2 (6)

Skin rashes, % (n) 3.1 (2) 9.6 (8)

Other symptoms, % (n) 44.7 (29) 38.6 (32)

Symptoms total, % (n) 100.0
(100)

100.0 (107)

a ADEs reported by GPs in the study online form but not reported by patients to the research assistant (GPs only), ADEs reported by patients to the research
assistant but not by the GPs in the online form (Patients only) and ADEs reported both by the GPs and by their patients
b One or more symptoms could be described for one AD. ADE adverse drug event

Table 6 Impact of the program on the reporting of at least one adverse drug event by patients, and by patients and/or General
Practitioners (N = 908 patients)

Patient self-reporting of ADE Patient and/or GP reporting of ADE

aOR 95% CI p-value aOR 95% CI p-value

Program 3.5 1.2–10.1 0.02 2.5 1.3–5.1 0.01

Perioda 0.8 0.6–1.2 0.31 0.7 0.6–0.9 0.02

Ageb 1.0 1.0–1.1 0.06 1.0 1.0–1.0 0.21

Sex M 0.9 0.5–1.8 0.86 0.8 0.5–1.2 0.22

Educational level – –

Secondary school or no diploma 1.0 – – 1.0

Vocational/High-school degree 0.8 0.4–1.9 0.67 1.1 0.7–1.9 0.69

University degree 1.5 0.6–3.4 0.38 1.1 0.6–1.9 0.85

Morbidity ≥3 chronic pathologies 0.8 0.2–3.6 0.78 1.4 0.6–3.1 0.45

Situations with a risk of ADEs 0.5 0.2–1.7 0.28 0.6 0.3–1.3 0.18

Antihypertensive prescription:

Renewal 1.0 – – 1.0 – –

Modification 4.4 1.9–10.0 < 0.001 4.1 2.3–7.3 < 0.001

Initiation 11.0 4.6–26.4 < 0.001 17.7 8.9–35.4 < 0.001

ADE adverse drug event
Chronic pathologies: heart failure, heart rhythm disorder, anchor, myocardial infarction, obliterating arteriopathy of the lower limbs, renal artery stenosis, diabetes,
cerebrovascular accident, COPD or chronic respiratory failure, asthma, cirrhosis or liver failure, renal failure (creatinine clearance < 60 ml/min), gout, cancer,
depression, Parkinson
Situations presenting a risk of antihypertensive drug-related ADEs: hypotension, fever, nutritional depletion, diarrhoea, nausea, vomiting, abdominal pain, heat
period, reduced mobility, recent malaise, recent fall
afrom one period to another
bfor a one year increase
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design allowed us to show that the effect of the interven-
tion was maintained whatever the period of the year (no
effect of seasonality).
The study also has several limitations. First, the pri-

mary endpoint was the ADE self-reporting by patients to
their GP, which represents an opportunity for the GP to
improve antihypertensive drug management. However,
we do not directly assess the effect of the intervention
on the patient’s health status (fewer complications, bet-
ter adherence, better control of hypertension,...). Yet, pa-
tient safety studies often choose a primary endpoint
related to a frequency of ADEs. Second, due to a cluster
design with randomization of GPs (and not patients),
differences in the characteristics of the included patients
were observed. In particular, there were more patients in
the intervention condition with at least one medical situ-
ation presenting a risk of ADE. Although adjusted
analyses showed more patient self-reports in the inter-
vention condition, it cannot be excluded that other fac-
tors than the booklet participated in this improvement.
Third, even if several patients of various socio-
demographic origins and one linguist have been involved
in the process of booklet development (see Table 1; 16),
the booklet might be not adapted to all levels of health
literacy which is known to influence patient ability to
identify and report ADEs [22, 23]. The level of health lit-
eracy might have influenced patients’ capacity to report
ADEs in both groups. Fourth, no data was collected on
how the way the GPs delivered the booklet. This would
have required conducting audio and/or video recordings
of the handover of the booklet. Only the distribution of
the booklet to the patient was checked. Finally, the re-
sults might be affected by an unbalanced Hawthorne ef-
fect (a change in behavior as a motivational response to
the attention received through the research) between the
intervention and the control groups, even if data collec-
tion was identical in both groups. Such bias, if present,
would limits the generalizability of the results from re-
search to clinical practice [24]. Future research should
combine quantitative and qualitative approaches to im-
prove the understanding of how such phenomena influ-
ences the results.
In the intervention group, the rate of patients ex-

periencing at least one ADE was consistent with rates
previously reported in primary care for antihyperten-
sive treated patients [1, 2, 4]. The present finding
suggests that the frequency of ADEs in patients
treated with antihypertensive drugs may be underesti-
mated without patient self-reports. Indeed, in the
course of the research study, over half of ADEs were
reported only by patients and not by their GPs. This
discrepancy may reflect signs or symptoms which are
not, according to GPs, related to the drug [25]. How-
ever, each reported ADE was validated by a study

committee, limiting the risk of error. It is also pos-
sible that GPs do not systematically interview patients
concerning ADEs or that patients did not systematic-
ally inform their GP of their symptoms.
A positive effect of the intervention was also observed

on satisfaction concerning the information given by the
GP on antihypertensive management and on GP
communication [26]. The booklet had no effect, how-
ever, on patient knowledge about cardiovascular and
antihypertensive-associated risks, which remained low.
Of note, patient level of knowledge may have limited
their use of the booklet and thus limited its effect on pa-
tient participation in ADE reporting [27]. Furthermore,
it is well established that specific physician and patient
communication behaviours are associated with improved
patient health status, recall, treatment adherence, and
satisfaction [28]. Although patient–physician communi-
cation is considered as a mediator of health care quality
and patient safety [28], and the extensive research in this
field, there seems to be no consensus on the best prac-
tice to improve it. This simple patient-centred informa-
tion booklet on antihypertensive drug management may
be sufficient to improve physician-patient interaction in
clinical encounters.
Patients are able to identify ADEs. Hence, improving

patient self-report of ADEs is a first step in improving
drug management. This is all the more true when pa-
tients can self-medicate themselves. The fear of inducing
nocebo effects is not, in our opinion, a sufficient argu-
ment to justify not informing patients about ADEs.
Moreover, GPs should systematically look for ADEs
when initiating or modifying an anti-hypertensive
treatment.

Conclusion
By improving patient information and communication
with GP, a patient centred-information booklet on high
blood pressure management can improve patient self-
reporting of ADEs to their GPs. Initiation and modifica-
tion of anti-hypertensive treatments were at higher risks
for ADEs and should receive special attention. The
booklet delivery also improved patient satisfaction on
GP communication and high blood pressure manage-
ment. Future research should assess if the use of a such
patient centred-information tool can improve GP man-
agement of ADEs and patient’s health status [29, 30]. It
could be measured through the rate of antihypertensive
prescriptions of the GPs in accordance with the last clin-
ical recommendations and the rate of high blood
pressure-associated medical complications concerning
the patients. Patients should be followed over a long
period of time to explore the impact of the booklet on
patient morbidity-mortality.
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