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SUMMARY

Objective Community pharmacists may function as intermediaries in the recruitment of a population-based cohort of
patients using specific drugs. In this study, baseline characteristics and the retention rate of patients that gave informed con-
sent, refused and did not answer were compared.
Methods A total of 1819 patients using the new antiepileptic drug (AED) lamotrigine were asked to provide informed
consent for a retrospective chart study via their individual pharmacist. Four possible reactions resulted from the consent
question: active consent, active refusal, passive refusal and non-informed. Patient characteristics and lamotrigine retention
rate of the different groups were compared.
Results Pharmacists did not inform a total of 183 patients (10%). Of the remaining patients, a total of 968 (59%) gave
consent; 101 (6%) actively refused and 567 (35%) did not respond. Age, burden of illness, psychotropic co-medication and
continuation of lamotrigine therapy were related to active consent. Lamotrigine retention rate in patients that gave consent
was higher than in other patients.
Conclusions Patient recruitment with community pharmacists as intermediaries for observational studies on the effects of
(new) drugs is feasible, and allows access to a broad population of patients. The recruitment procedure, however, may lead to
selection bias. Copyright # 2004 John Wiley & Sons, Ltd.
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INTRODUCTION

Electronic records of dispensed prescription drugs
obtained from pharmacies are a valuable source to
evaluate drug effects while used in clinical practice.1,2

Strong points of pharmacy data in the Netherlands are:

(1) a large catchment area (90% of the population); (2)
a high patient–pharmacy allegiance; (3) the use of
sophisticated and standardised pharmacy software.
However, a drawback of pharmacy data in general is
the absence of clinical information on indications for
use and on outcomes. Person-specific data on diagno-
sis and course of disease can only be obtained from
medical records after consent by the individual
patient, as it is a basic right of the patient to be assured
that all medical and personal data are confidential. It
has been shown that the informed consent procedure
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as generally applied in randomised controlled clinical
trials results in a selected group of patients, that may
differ with respect to relevant prognostic characteris-
tics from the patients who refuse participation (i.e.
selection bias).3,4 Whether this phenomena also
occurs in observational studies is less well studied.
The goal of this study is to evaluate whether the con-
sent procedure in an observational study into the
effectiveness of the new, costly drug lamotrigine
induces selection bias.

METHODS

Study setting and design

The present study is part of a larger research project
addressing the effectiveness of lamotrigine in daily
clinical practice. The methods of data collection and
the analysis of prescription data have been described
elsewhere.5 In brief, community pharmacists
(n¼ 1428, 90% of all Dutch community pharmacies
in 2001) were asked to participate in the formation
of a cohort of lamotrigine users. They provided com-
plete dispensing histories of all patients who had at
least one lamotrigine prescription filled between 1
January 1996 and 31 December 2000. The collected
data included patient characteristics (age, date of
birth, postal code) and details (drug name, dispensing
date, number of units dispensed, dosage regimen, type
of prescriber) of all filled prescriptions of lamotrigine
as well as all other drugs. Over 70% of the pharmacies
responded to our request, resulting in a research data-
base consisting of 6544 patients. For a retrospective
chart review study into the effectiveness of lamotri-
gine, all patients were identified from this cohort
who met all of the following criteria:

� date of first lamotrigine prescription (index date)
after 1 August 1997;

� a minimum age of 18 at the index date;

� availability of pharmacy data for at least 1 year
before the index date;

� prior use of at least one other antiepileptic drug
(AED) before the index date.

From a total of 3335 patients who met these
inclusion criteria, 1819 patients were randomly
selected to participate in the retrospective chart study
on the effectiveness of lamotrigine. Awritten informed
consent from patients was required to acquire access to
the medical charts, and we asked for this consent via a
recruitment letter. The community pharmacists
(n¼ 466) were asked to forward this recruitment letter
to the patients, whowere identifiable for the pharmacist

through the patient identification code. In case a
pharmacist decided not to forward the information to a
patient, he was asked to provide the reason. Patients
were asked to provide their written informed consent
and the indication for lamotrigine use. Patients who
refused to participate were asked to state the reason for
their refusal on the informed consent sheet and return
it. In total, this procedure resulted in four possible
reactions to the consent question: (1) active consent,
(2) active refusal, (3) passive refusal (no answer from
informed patients) and (4) non-informed (pharmacist
did not forward the recruitment letter).

Data collection

Data on demographic and socio-economic back-
ground were available from the prescription records.
The background characteristics we analysed were
age, gender, urbanisation level and affluence of the
neighbourhood. Neighbourhoods with over 40% inha-
bitants with a yearly income after taxes below
s12 000 were classified as low-income using postal
code information.
Pharmacoepidemiological characteristics such pre-

vious use of other AEDs, concomitantly used medica-
tion and patterns of lamotrigine use were determined
from prescription records. Analysis of co-medication
included prescriptions of psychotropic drugs and
migraine abortive drugs in the year before the index
date.
Each patient was classified in one of three mutually

exclusive usage patterns of lamotrigine: continuation,
discontinuation or addition (Fig. 1). Discontinuation of
lamotriginewas defined as a period of at least 6months
between the last refill date and the end of follow-up.
Add-on was defined as addition of another AED to
lamotrigine, without discontinuation of lamotrigine
therapy. In addition, loss to follow-up was assumed if a
patient did not have prescriptions filled after 30 June
2000.
In order to analyse whether burden of illness was

associated with non-response, a chronic disease score
(CDS) was calculated based upon prescriptions filled
in the last year of the observation window for each
patient.6

Data analysis

Patient characteristics were described and compared
between the different response groups. Chi-square test
was used to compare categorical variables. The
strength of the association between various determi-
nants and giving non-consent was assessed with Cox

108 p. d. knoester ET AL.

Copyright # 2004 John Wiley & Sons, Ltd. Pharmacoepidemiology and Drug Safety, 2005; 14: 107–112



proportional hazard analysis and expressed as hazard
ratios (HR) with 95%CI. Finally, differences in lamo-
trigine retention rate between the active consent group
and the non-consent group were assessed with
Kaplan–Meier and Cox regression analysis. The
retention time was analysed from the index date to
the first occurrence of one of the following events

(Figure 1), discontinuation of lamotrigine therapy;
add-on of another AED or end of study (censored).

RESULTS

Baseline characteristics

Between August 2001 and August 2002, 1819 patients
were asked to provide informed consent through com-
munity pharmacists. The breakdown of response is
shown in Figure 2. In 183 cases (10.1%) the pharma-
cist decided not to forward the research letter. Of the
remaining 1635 patients, 1069 (65%) responded. Of
the responders, 101 (6%) actively refused participa-
tion, the main reasons, if given, being ‘invasion of
privacy’ or ‘discontinuation of lamotrigine’ (16%).
All in all, 968 (59%) provided informed consent.
Lamotrigine was predominantly used for the treat-
ment of epilepsy in the active consent group of
patients (94%).
Table 1 shows the baseline characteristics of the four

different response groups and the total study popula-
tion. In comparison to the active consent group,
patientswhowere not informed through the pharmacist
were older, used antidepressants or antipsychotics
more often and had higher CDS scores. Loss to follow-
up was more prevalent in the non-informed group

Figure 1. Patterns of lamotrigine use. Prescription data were
collected in the time frame between 1996 and 2000. The informed
consent procedure started in August 2001. Information from all
prescriptions (observation window, dash line) and lamotrigine
prescriptions (solid line) was used to measure lamotrigine retention
and to define patterns of use. A: Continuation of lamotrigine; (B)
add-on of another AED (dotted line) after the start of lamotrigine;
(C) discontinuation of lamotrigine (more than 180 days between end
date of lamotrigine and end of observation window). Probable loss
to follow-up (D) was defined if no prescription was filled after 30
June 2000. *Hypothetical starting date

Figure 2. Flow diagram of recruitment procedure
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compared to the active consent group. Those who did
not respond (passive refusal) more often used anti-
depressants, lived in poor neighbourhoods and in more
highly urbanised regions than those who did. Cox
regression data is shown in Table 2. Higher age (HR
1.49, 95%CI: 1.22–1.81), highly urbanised regions
(HR 1.23, 95%CI: 1.05–1.43), CDS scores above 6
(HR 1.42, 95%CI: 1.20–1.96) and use of two or more
AEDs are significantly related to non-consent. Further
the use of antidepressants (HR 2.16, 95%CI: 1.77–
2.64), lithium (HR 2.14, 95%CI: 1.24–3.70) and
antimigraine drugs (HR 1.49, 95%CI: 1.00–2.23)
were significantly associated with non-consent. The
analysis was repeated after excluding the non-
informed group. It revealed the same set of significant
associations, except that higher age, and use of lithium
lost significance.

Retention rate analysis

Addition of another AED and discontinuation of LTG
were significantly related to non-consent (Tables 1
and 2). The lamotrigine discontinuation rate was sig-
nificantly higher in the active refusal group (HR 1.58,
95%CI: 1.15–2.15), the non-informed group (95%
HR 2.06, CI: 1.61–2.62) and the passive refusal group
(HR 1.43, 95%CI 1.20–2.70) than in the group who
gave active informed consent (Fig. 3).

DISCUSSION

In pharmacoepidemiology, it is important to link per-
son-specific drug use data to clinical outcome data.7

The present study shows that it is feasible to use a
pharmacy-based recruitment system for this goal, as

Table 1. Comparisons of characteristics between different consent groups

Characteristics
Active consent

n¼ 968
Active refusal

n¼ 101
Passive refusal

n¼ 567
Non-informed

n¼ 183
Total population

n¼ 1819

Sociodemographic
Male gender 440 (45.5) 42 (41.6) 258 (45.5) 91 (49.7) 831 (45.7)
Age category
18–44 years 447 (46.2) 47 (46.5) 297 (52.4) 79 (43.2) 870 (47.8)
45–65 years 374 (38.6) 42 (41.6) 189 (33.3) 55 (30.1) 660 (36.3)
�65 years

z
147 (15.2) 12 (11.9) 81 (14.3) 49 (26.8) 289 (15.9)

Low socio-economic status{ 438 (45.2) 40 (39.6) 297 (52.4) 92 (50.3) 867 (47.7)
Urbanisation level
<1000 addresses/km2 373 (38.5) 39 (38.6) 190 (33.5) 65 (35.5) 667 (36.7)
1000–1499 addresses/km2 238 (24.6) 32 (31.7) 119 (21.0) 43 (23.5) 432 (23.7)
�1500 addresses/km2z 357 (36.9) 30 (29.7) 258 (45.5) 75 (41.0) 720 (39.6)

Pharmacoepidemiologic
Number of previous AEDs
1 251 (25.9) 33 (32.7) 161 (28.4) 56 (30.6) 501 (27.6)
2 361 (37.3) 32 (31.7) 215 (37.9) 58 (31.7) 666 (36.6)
�3 356 (36.8) 36 (35.6) 191 (33.7) 69 (37.7) 652 (35.8)

CDS
0–2 565 (58.4) 55 (54.4) 339 (59.8) 84 (45.9) 1043 (57.3)
3–5 250 (25.8) 25 (24.8) 138 (24.3) 42 (23.0) 455 (25.0)
�6

z
153 (15.8) 21 (20.8) 90 (15.9) 57 (31.1) 321 (17.7)

Concomitant use of other medication
Antidepressants

z
74 (7.6) 11 (10.9) 69 (12.2){ 30 (16.4) 184 (10.1)

Antipsychotics
z

40 (6.0) 5 (4.9) 34 (6.0) 21 (34.4) 100 (5.5)
Lithium salts 8 (0.8) 1 (0.9) 7 (1.2) 5 (2.73) 21 (1.2)
Migraine abortive drugs 21 (2.1) 8 (7.9)

z
16 (2.8) 1 (0.05) 46 (2.5)

Patterns of use
Continuation 667 (68.9) 57 (43.6) 361 (63.7) 104 (56.8) 1189 (65.4)
Add-on{ 134 (13.8) 12 (11.9) 53 (9.4) 19 (10.4) 218 (12.0)
Discontinuation

z
167 (17.3) 32 (32.0)

z
153 (27.0) 60 (32.8) 412 (22.6)

Loss to follow-up{ 35 (3.6) 7 (6.9) 50 (8.8) 69 (37.7) 161 (8.9)
Observation window, days
(mean�SD)

z
1681� 288 1667� 336 1643� 315 1505� 376 1650� 313

Lamotrigine retention time, days
(mean�SD)

z
579� 403 467� 359 475� 392 344� 335 516� 398

Values are number of patients with percentages in parentheses unless otherwise noted. CDS, chronic disease score; SD, standard deviation.
{p value< 0.05, using Chi-square test.
z
p value< 0.01, using Chi-square test.
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it facilitates access to a broad population of patients
and drug-usage patterns without violating the patient’s
privacy. Pharmacy-based recruitment, however, is not
without selection bias. First, community pharmacists

unintentionally applied selection criteria before
approaching their patients. They approached fewer
patients who were elderly or had other (chronic) dis-
eases. These results are probably closely related, as
elderly patients are more often chronically ill than
patients in other age categories. Further, in correspon-
dence with previous studies, consent was less often
obtained among older people, among patients with a
higher burden of disease or among people living in

highly urbanised neighbourhoods.8,9 Consent rates
were also lower among patients that used antidepres-
sants, lithium and migraine abortive drugs. These
drugs can be considered as markers for off-label use
of lamotrigine. Patients using lamotrigine for other
indications are possibly less likely to give consent
for a study that evaluates the effectiveness of the drug
as an AED. Failure of lamotrigine was a reason for
pharmacists to refrain from approaching patients,
and also for patients to either actively deny consent
or refrain from responding. Some well-known reasons
for non-response like no personal benefit, no interest
in the topic or fear of intrusion of privacy were possi-
bly more prevalent among patients who had stopped
or failed lamotrigine treatment.10 As a consequence

Table 2. Determinants for not giving consent

Characteristics

Non-consent
group1 (n¼ 851)

Refusal group2

(n¼ 668)

HR (95%CI) HR (95%CI)

Gender (male vs. female) 1.01 (0.89–1.17) 1.01 (0.89–1.21)
Age category

18–44 years Reference Reference
45–65 years 0.93 (0.80–1.09) 0.92 (0.78–1.09)
�65 years 1.49 (1.22–1.81) 1.26 (0.99–1.60)

Income (�s12 000 vs. <s12 000) 1.10 (0.96–1.25) 1.10 (0.95–1.28)
Urbanisation level

<1000 addresses/km2 Reference Reference
1000–1499 addresses/km2 1.02 (0.85–1.23) 1.03 (0.84–1.27)
�1500 addresses/km2 1.23 (1.05–1.43) 1.27 (1.01–1.51)

CDS (1-point increments)
0–2 Reference Reference
3–5 1.12 (0.92–1.36) 1.05 (0.85–1.31)
�6 1.42 (1.20–1.69) 1.24 (1.01–1.53)

Number of previous AEDs (�2 vs. 1) 1.34 (1.16–1.55) 1.33 (1.12–1.57)
Co-medication (presence vs. absence)

Antidepressants 2.16 (1.77–2.64) 2.01 (1.64–2.63)
Antipsychotics 1.36 (0.96–1.76) 1.21 (0.88–1.67)
Lithium salts 2.14 (1.24–3.70) 1.79 (0.89–3.59)
Migraine abortive drugs 1.49 (1.00–2.23) 1.74 (1.16–2.61)

Patterns of use (presence vs. absence)
Add-on 1.88 (1.58–2.15) 1.96 (1.64–2.33)
Discontinuation 3.98 (3.41–4.66) 4.13 (3.46–4.94)
Loss to follow-up 2.98 (2.50–3.61) 2.46 (1.87– 3.23)

1Non-consent group consisted of active refusal, passive refusal and non-informed groups.
2Refusal group consisted of active refusal and passive refusal groups.

Figure 3. Kaplan–Meier estimates of lamotrigine retention rate.
Kaplan–Meier estimates of cumulative lamotrigine retention rate in
the active consent group (black, solid curve), the active refusal
group (black, dotted curve), the passive refusal group (grey, solid
curve) and the non-informed group (grey, dashed curve)
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of the response bias, the retention rate of lamotrigine
was significantly higher in the active consent group
compared to the non-consent group. In observational
studies retention time is a crude measure of effective-
ness, an outcome measure that encompasses efficacy
and tolerability. One could argue that the strength of
the association between determinant and outcome is
not changed by the fact that some subjects are overre-
presented in the sample.11 However, the goal of the
study project is to estimate the effectiveness of lamo-
trigine on a population-based scale, and in this case
accurate representation remains essential. A higher
response rate would have enhanced representation,
and probably have minimised the occurrence of bias.
Response success depends to a great extent on the way
suitable subjects are approached.11 Perhaps either the
pharmacy-based approach (instead of recruitment by
the treating physician) or the retrospective setting of
this study resulted in a response rate that was too
low to avoid bias occurrence. Sturkenboom et al.12

recruited women who were exposed to the drug acitre-
tin for a retrospective cohort study in the Netherlands.
Recruitment was done by dermatologists, pharmacists
and dispensing general practitioners. Dermatologists
recruited only 24% of the suitable patients, whereas
the others attained 42% response. Also, the majority
of women (60%) recruited by dermatologists men-
tioned that they were just as likely to have given con-
sent if their pharmacist had recruited them. The
response rate in the present study was similar to the
one reported by Sturkenboom et al., 60% if the non-
informed group was excluded.
Our conclusion is that the creation of unbiased

personal histories (including both data on various
exposures and outcomes) is a crucial requirement in
pharmacoepidemiology.7 Patient-based recruitment
has the potential to reach a broad population. Selection
bias, however, may lead to misrepresentation of
outcome data.
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