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Abstract
Background: Minor and mild-major depression are highly prevalent in primary care. There is
insufficient evidence for the effectiveness of antidepressants in the treatment of minor and mild-
major depression. We compared the effectiveness of usual primary care treatment, with or without
antidepressants, in minor and mild-major depression.

Methods: A pragmatic patient-randomized equivalence trial with 52 weeks follow-up was
conducted in The Netherlands. In total, 59 primary care physicians (PCPs) recruited and treated
181 adult patients with minor or mild-major depression. Patients were randomized to four
consultations within 3 months of usual care plus antidepressants (UCandAD) or usual care alone
(UCnoAD). The Montgomery Åsberg Depression Rating Scale (MADRS) was used to assess
changes in severity of depressive symptoms. The predefined equivalence margin was set at five
points. Multilevel analysis was used to analyze the data. Secondary outcome measures were the
Short-Form 36 (SF-36), and the Client Satisfaction Questionnaire (CSQ-8).

Results: Patients received on average 3.0 (SD 1.4) 15-min consultations within 3 months with (n
= 85) or without paroxetine (n = 96). Equivalence of UCandAD and UCnoAD was demonstrated
in the intention-to-treat analyses as well as the per-protocol analysis after 6 weeks, but not at 13,
26 and 52 weeks follow-up. No statistical differences in effectiveness between treatment groups
were found in the intention-to-treat analysis. No differences in the physical and mental functioning
(SF-36) were found between the treatment groups. Patients allocated to UCandAD were slightly
more satisfied with their treatment at 13 weeks follow-up (but not at 52 weeks follow-up) than
patients allocated to UCnoAD. Preliminary analyses suggested that subgroups such as patients with
mild-major (instead of a minor) depression might benefit from antidepressant treatment. Patients
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who were assigned to their preferred treatment (in particular to UCnoAD) were more often
compliant and had better clinical outcomes.

Conclusion: UCandAD was as effective as UCnoAD over the first 6 weeks, but not at 13, 26, and
52 weeks. However, superiority of either treatment could not be demonstrated either. The
question whether antidepressants add any clinical effect to usual care remains unresolved. We
recommend future studies to look for subgroups of patients who may benefit from antidepressants.

Trial registration: Dutch Trial Registry ISRCN03007807.

Background
In primary care, minor and mild-major depressions are
more common than severe major depressive disorders [1].
The estimated point prevalence of minor depression
among primary care patients varies between 3.4% and
4.7% [1]. There is insufficient evidence for the effective-
ness of antidepressants in the treatment of minor and
mild-major depression in primary care [2-7]. Potential
hazards of antidepressants are stigmatization, medicaliza-
tion, dependence, and undesirable side effects. In general,
antidepressants are only recommended when depressive
symptoms are persistent and patients experience severe
functional impairment [2,7-9]. In minor depression, spe-
cific treatments may not be indicated as there are high
rates of improvement with watchful waiting [10].

It is interesting that, from an international perspective, the
same body of scientific evidence on the treatment of
minor and mild major depression has been interpreted
differently. British guidelines favor some restraint in the
prescription of antidepressants [5,6], while the American
guidelines favor the use of these medications [11]. Dutch
depression guidelines, like the British guidelines, recom-
mend refraining from the prescription of antidepressants
in patients with minor or mild-major depression [12].
However, the prescription rate of antidepressants
increases year by year [13] and it seems that a substantial
portion of the antidepressants is prescribed to this group
[8,9]. In our opinion, prescription of antidepressants in
patients with minor or mild-major depression would only
be justified if antidepressants are shown to have addi-
tional benefits over non-pharmacological care alone.

The primary aim of the present study was to examine
whether antidepressant medication (UCandAD) adds any
clinical effectiveness to non-pharmacological usual care
(UCnoAD) by the primary care physician (PCP) in
patients with minor or mild-major depression. As we
hypothesized that antidepressants would have no addi-
tional effects in comparison with usual care, we designed
an equivalence trial.

Methods
Design
We conducted a randomized controlled trial in which
adult primary care patients with minor or mild-major
depression were randomized to receive either usual care
plus 3 months of antidepressant treatment (UCandAD) or
usual care alone (UCnoAD). Because we were interested
in the treatment effectiveness in everyday practice, we
decided to conduct a pragmatic trial, implying that the
interventions were provided by PCPs to typical primary
care patients under normal practice circumstances. UCan-
dAD was our treatment of interest, the experimental treat-
ment. We did not want to compare antidepressant
medication with placebo medication as such a treatment
is not a feasible alternative to medication in daily practice.
Instead, our control intervention, usual care, was based on
the guideline on depression issued by the Dutch College
of General Practitioners [12]. We hypothesized that
UCandAD was as effective as, i.e. equivalent to, UCnoAD.
Therefore, we designed an equivalence trial. The investiga-
tion was carried out in accordance with the latest version
of the Declaration of Helsinki [14]. The Medical Ethical
Committee of the VU University Medical Center approved
the study design.

Participants
The study was conducted in 2002 and 2003. PCPs in the
west and middle of The Netherlands were invited to par-
ticipate in this trial. During a practice visit the PCPs were
informed about the study's aim and procedures. Partici-
pating PCPs recruited, diagnosed, and treated consecutive
eligible patients themselves. Patients were considered eli-
gible if they had been diagnosed by their PCP as suffering
from a current episode of minor or mild-major depression
(i.e. three to six out of nine DSM-IV symptoms of depres-
sion, including at least one of the core symptoms, 'sad-
ness' or 'loss of pleasure'). In accordance with the Dutch
guideline on depression we defined minor depression as
a depressive disorder with three to four DSM-IV depres-
sive symptoms [12]. Largely in accordance with the Diag-
nostic and Statistical Manual of Mental Disorders, 4th
edition (DSM-IV [15]), we defined mild-major depression
as a depressive disorder with five to six symptoms. The
symptoms had to be present nearly every day for at least 2
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weeks. Also, they had to cause clinically significant dis-
tress or impairment in social, occupational or other
important areas of functioning.

Patients were excluded from the trial for the following rea-
sons: age under 18 years, currently on antidepressant
medication, currently receiving psychological therapy,
experiencing psychotic features, addiction to alcohol or
drugs, loss of a loved one or significant other in the past 6
months, pregnancy or breastfeeding, inability to complete
questionnaires because of language difficulties, illiteracy
or cognitive decline, or not having a telephone.

When the PCP considered a patient to be eligible for the
study, a research assistant made an appointment for a
baseline interview at the patient's home. At the start of the
interview, the patient received a full explanation of the
study and written informed consent was obtained.

Randomization
Patients were randomly assigned to one of the treatment
conditions. Block randomization (block size 4) was used
to ensure equal numbers of patients in the two conditions
per PCP. Allocation schemes were generated by random
number tables before the trial started. After the baseline
interview with the patient, staff not in contact with the
patient opened the appropriate opaque sealed envelope.
PCPs and patients were not informed about the allocated
treatment until the first treatment session. Due to the
nature of the study, blinding of patients, research assist-
ants or PCPs was not possible.

Interventions
Before the start of the trial, PCPs received a 3-h training
session to improve recognition of patients with minor and
mild-major depression, to make a standardized DSM-IV
depression diagnosis, and to refresh their treatment skills.

All patients were scheduled for four 10–20 min consulta-
tions with the PCP at 2, 4, 7, and 11 weeks after inclusion.
During these consultations, patients randomized to the
usual care condition (UCnoAD) received patient educa-
tion, information about depression and its prognosis, and
advice on how to deal with depression (focus on the
present, maintain social activities and daily routines, exer-
cise, putting achievable goals, and restrain alcohol usage).
This treatment may be considered as a standardized form
of usual PCP care. Patients in this condition were not to
receive any antidepressant medication.

Patients randomized to the antidepressant condition
(UCandAD) received the selective serotonin reuptake
inhibitor (SSRI) paroxetine beside the usual care treat-
ment described above. The paroxetine dose was 20 mg/
day for at least 3 months, along with education about the

effects and side-effects of paroxetine. After 4 weeks the
dose could be increased to 40 mg/day in case of poor clin-
ical response. In case of intolerance to paroxetine, sertra-
line was advised. Paroxetine was chosen as first choice
antidepressant because it was the most commonly pre-
scribed antidepressant drug in The Netherlands at the
time the study started [13], and no clinically meaningful
differences between antidepressants are found in primary
care patients [16].

In both conditions, prescription of benzodiazepines was
allowed in patients with severe sleeping disturbances.
After 3 months, treatment could end or continue in the
way PCPs and patients preferred.

In equivalence trials, it is important to optimize the con-
trast between the two treatment conditions to assure a
conservative approach. Therefore, we gave PCPs some
instructions on how to shape both treatments in such a
way that the two interventions would differ mostly with
respect to the use of antidepressants. During the first 3
months, PCPs were asked to give patients in both condi-
tions the same number of consultations and not to deviate
from the medication protocol unless the PCP judged this
to be imperative. To prevent contamination from co-inter-
ventions, PCPs were asked to refrain from referral to spe-
cialized mental health care (e.g. to a psychiatrist,
psychologist, psychotherapist, or a social worker).

Assessments
Sociodemographic and clinical information was collected
at baseline, comprising the List of Threatening Experi-
ences Questionnaire (LTE-Q [17]), neuroticism (a sub-
scale of the NEO-FFI [18]), duration and history of
depressive symptoms, and chronic somatic diseases. As a
check of the diagnoses of the PCP, but without conse-
quences for the inclusion in the study, standardized psy-
chiatric diagnoses according to DSM-IV criteria were
obtained with the Composite International Diagnostic
Interview (CIDI [19]). In addition, we collected both
patients' and PCPs' treatment preferences before rand-
omization.

Primary outcome measure
The Montgomery Åsberg Depression Rating Scale
(MADRS [20], observer rating scale, 10 items, scale range
0–60, higher scores indicating more severe depressive
symptoms) was used to assess changes in severity of
depressive symptoms over 52 weeks of follow-up. The
MADRS was administered face-to-face at baseline, and by
telephone at 6, 13, 26, and 52 weeks follow-up by the
same research assistant. No differences in the mode of
administration of the MADRS (i.e. by telephone versus
face-to-face) were found [21].
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Secondary outcome measure
The Short-Form 36 (SF-36 [22,23]) was completed by
patients during the baseline interview and was sent to the
patients' home at 6, 13, and 52 weeks follow-up. The SF-
36 is a self-report quality of life measure, consisting of
eight scales that are aggregated into two summary meas-
ures: the Physical (PCS) and Mental (MCS) Component
Summary scores. Lower scores indicate worse health,
higher scores indicate better health.

The Client Satisfaction Questionnaire (CSQ-8 [24], self-
report scale, eight items, item range 1–4, higher scores
indicating higher satisfaction with the treatment received)
was sent to the patients' home at 13 and 52 weeks follow-
up.

Regarding the secondary outcomes we were only inter-
ested in possible differences between treatment groups,
and thus not in demonstrating equivalence.

Equivalence margins
The equivalence margin for improvement in MADRS
score was set at five points. A five-point difference in
MADRS score corresponds to 0.5 standard deviation of
the MADRS change score (mean 12.5; SD 10.0) at 6
months follow-up in a comparable primary care study in
patients allocated to placebo treatment [25]. Half a stand-
ard deviation is considered to represent a clinically rele-
vant effect [26]. Our main hypothesis in this clinical
evaluation was that UCandAD by the PCP was as effective
(i.e. equivalent) in reducing depressive symptoms as
UCnoAD. This hypothesis was accepted if the 95% confi-
dence interval (CI) of the difference in improvement in
MADRS scores between UCandAD and UCnoAD at differ-
ent time points was between -5 and 5.

Statistical analysis
Using the sample size calculation of Jones et al for equiv-
alence trials [27], based on 90% power (1- ) to detect a
clinically relevant difference in improvement of -5 points
on the MADRS (  = 0.05, two-sided), 84 patients were
required in each group.

To estimate the CIs for the mean difference between the
groups, we used parameter estimates of repeated measures
multilevel analysis in MLwiN [28]. This method is charac-
terized by an unrestricted repeated measurements design,
allowing all observations to be used. Multilevel analysis
was used for both the intention-to-treat analyses and the
per-protocol analyses. To study change in MADRS scores,
baseline measurements were used as a covariate as the
improvement in depressive symptoms may be different
for patients with higher versus lower MADRS baseline
scores. In all analyses, all available time points were ana-
lyzed simultaneously.

Additionally, an adjusted model was analyzed. We
adjusted for additional specialized help from mental
health services during the experimental period, which was
considered a co-intervention, to check the robustness of
our outcomes.

In equivalence trials it is recommended to perform a per-
protocol analysis in all cases; intention-to-treat analysis is
no longer considered conservative [27,29]. When equiva-
lence is demonstrated in both the intention-to-treat and
the per-protocol analysis, the evidence is considered to be
strongest. We performed both intention-to-treat and per-
protocol analysis. If equivalence of the two treatments
could not be established, we explored superiority of either
treatment. As intention-to-treat analyses has been recog-
nized as the most conservative strategy for superiority tri-
als to analyse data, we focused at the intention-to-treat
analysis. First statistical significance was explored (95% CI
< 0 or 95% CI > 0), then clinical superiority was explored
(95% CI < -5 or 95% CI > 5).

In the intention-to-treat analyses all patients were ana-
lyzed according to group assignment. Per-protocol analy-
ses were performed for patients who received at least 70
defined daily doses (DDDs) of an antidepressant drug in
the first 3 months when in the UCandAD group, and
patients who received no more than 30 DDDs of an anti-
depressant drug in the first 3 months when in the
UCnoAD group. Thus, protocol violation has a different
meaning in the treatment groups; violators in the UCan-
dAD group received a less extensive treatment (no antide-
pressants), whereas violators in the UCnoAD group
received a more intensified treatment (additional antide-
pressants).

Differences in protocol violation between treatment
groups were analyzed using the chi-square test (SPSS
11.0). To find predictors of protocol violation logistic
regression was used for each treatment group separately.
The influence of gender, age, the presence of life events,
duration and history of depressive symptoms, chronic dis-
eases, neuroticism, severity of depression diagnosis at
baseline (i.e. minor versus mild-major depression, as
assessed by the PCP), and use of mental health services
during the first 3 months were explored.

In addition, some explorative analyses were performed.
Differences in benzodiazepines prescription between
treatment groups and differences in protocol violation in
combination with patient's treatment preferences and
assignment were analyzed using the chi-square test in
SPSS 11.0 (SPSS Inc., Chicago, Il).

The secondary outcomes, the SF-36 and the CSQ-8, were
explored for statistical significant differences in the inten-



BMC Medicine 2007, 5:36 http://www.biomedcentral.com/1741-7015/5/36

Page 5 of 11
(page number not for citation purposes)

Flow chart of patients through trialFigure 1
Flow chart of patients through trial. MADRS, Montgomery Åsberg Depression Rating Scale.
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tion-to-treat analyses. We used multilevel analysis in
MLwiN [28] for the SF-36. For the CSQ-8, total mean item
scores were computed and the t statistic in SPSS 11.0 was
used (two-sided, p < 0.05).

Results
Patients
Patients were recruited from February 2002 to March
2003. Of 117 participating PCPs, 59 assessed 293 contact-
ing patients for eligibility. As a result, 181 patients were
randomly assigned to one of the two treatments (Figure
1). No differences in baseline sociodemographic and clin-
ical characteristics between the patients in the two treat-
ment conditions (Table 1) were found.

For 160 patients, self-report information and/or informa-
tion from the pharmacist on antidepressants during the

first 13 weeks could be used to determine whether
patients had or had not violated the treatment protocol.
For 21 patients the necessary information was incomplete
or missing and we contacted the PCP for information on
antidepressant prescription in order to decide whether
protocol violations had occurred.

At baseline, 43% of the patients had no preference for any
of the two treatments (77/181); 19% preferred UCandAD
(35/181), and 38% preferred UCnoAD (69/181). PCPs
registered their treatment preference at baseline in 79% of
the patients (143/181). In 52% of the cases the PCP did
not have any preference regarding the treatment (75/143);
in 34% of the cases the PCP preferred UCandAD (48/
143), and in 14% the PCP preferred UCnoAD (20/143).

Table 1: Baseline demographic, socioeconomic, and clinical characteristics of participants of each group. Values are numbers 
(percentages) of patients unless stated otherwise.

Baseline characteristic Usual care + paroxetine (n = 85) Usual care (n = 96)

Age (mean (SD)) 46 (16) 46 (16)
Women 62 (73%) 70 (73%)
Minor depression diagnosis PCP* 15 (18%) 16 (17%)
Major Depressive Disorder (CIDI)† 56 (68%) 59 (65%)

Mild 21 (26%) 15 (16%)
Moderate 17 (21%) 25 (27%)
Severe 18 (22%) 19 (21%)

Dysthymia (CIDI)† 14 (17%) 17 (19%)
Baseline MADRS‡ (Mean (SD)) 23.7 (10.4) 24.1 (10.7)
Private insurance 19 (22%) 20 (21%)
Dutch ethnic group 72 (85%) 80 (83%)
Partner 61 (72%) 58 (60%)
Higher education§ 20 (24%) 24 (25%)
Employed 53 (62%) 61 (64%)
Mental health care use 3 (3.1%) 2 (2.4%)
Neurotic (high)¶ 40 (47%) 48 (50%)
Chronic disease (  1) 33 (39%) 31 (32%)
Life events (  1)# 63 (74%) 69 (72%)
Duration depression > 3 months 52 (61%) 61 (64%)
History of depression 64 (75%) 78 (81%)
Treatment history of depression 38 (45%) 45 (47%)
Patient's treatment preference:

Usual care + paroxetine 16 (19%) 19 (20%)
Usual care 30 (35%) 39 (41%)
No preference 39 (46%) 38 (40%)

Physician's treatment preference:
Usual care + paroxetine 26 (31%) 22 (23%)
Usual care 6 (7%) 14 (15%)
No preference 32 (38%) 43 (45%)
No preference registered 21 (25%) 17 (18%)

*Three to four depressive symptoms correspond to minor depression, five to six to mild-major depression.
†Composite International Diagnostic Interview (CIDI) diagnosis of 173 patients were obtained (96%); 82 patients allocated to usual care + 
paroxetine, 91 patients allocated to usual care.
‡Montgomery Åsberg Depression Rating Scale.
§At least 11 years of education.
¶As measured with the Neuroticism Scale of the NEO-FFI. A scale score of  40 was considered high, < 40 as low (range 12–60, median was 40).
#As measured with a translated and, with permission of the author, adapted version of the List of Threatening Experiences Questionnaire (LTE-Q).
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Interventions
The mean number of consultations with the PCP in the
first 3 months, ascribable to our study, was 3.0 (SD 1.4),
and each lasted on average 15.1 min (SD 0.7) with no dif-
ferences between UCandAD (mean 3.1; SD 1.3) and
UCnoAD (mean 2.9; SD 1.4). During these consultations,
the PCP evaluated the depressive symptoms (82%), dis-
cussed the course of the depressive symptoms (76%), and
talked with the patient about their functioning at home or
at work (80%). Slightly less attention was paid to patient
education on depression (58%), emotional support
(71%), giving practical advice (64%), and formulating
achievable goals (55%). In patients receiving UCandAD,
the PCP also paid attention to the effects and side-effects
of antidepressants (62%), the prognosis as a result of anti-
depressant use (54%), and the importance of compliance
with the antidepressant therapy (57%). A total of 41
patients (23% of 181 patients) received additional spe-
cialized help from mental health services during the
experimental period; 15 in the UCandAD group and 26 in
the UCnoAD group (p > 0.05). For 127 patients (70% of

181), information on the prescription of benzodiazepines
was available. A total of 43 patients received additional
benzodiazepines; 19 in the UCandAD group and 24 in the
UCnoAD group (p > 0.05).

Primary outcome: MADRS
Table 2 presents the change in the severity of the depres-
sive symptoms and 95% CIs for both treatment groups
over 52 weeks. The results of Table 2 are visualized in Fig-
ure 2. As randomization had been successful (Table 1) we
did not explore potential effect modifiers or confounders.
Table 3 shows that additional specialized help from men-
tal health services during the first 3 months biased the
results to no difference (e.g. adjusted 95% CI at 6 weeks -
5.5 to 2.1 versus unadjusted 95% CI at 6 weeks -4.5 to 2.4
in the per-protocol analyses).

Findings
Table 2 shows that, in the intention-to-treat (n = 181) as
well as the per-protocol analysis (n = 133), equivalence of
UCandAD and UCnoAD could be demonstrated at 6

Differences between treatment groups in Montgomery Åsberg Depression Rating Scale (MADRS) scores, in relation to equiva-lenceFigure 2
Differences between treatment groups in Montgomery Åsberg Depression Rating Scale (MADRS) scores, in 
relation to equivalence. Schematic presentation. Horizontal bars indicate two-sided 95% confidence intervals (CIs). Blue 
tinted area indicates zone of equivalence. Bars a and b: The 95% CI of the difference in symptom change lies between the 
equivalence margins of -5 and 5 points difference; equivalence of both treatments is demonstrated. Bars f and h: The 95% CI of 
the difference in symptom change lies entirely to the left of zero; a statistical significant difference in favor of usual care + par-
oxetine is demonstrated.
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weeks follow-up (the 95% CI of the difference in improve-
ment in MADRS scores between the treatment groups lies
between the equivalence margins of -5 and 5). However,
at 13, 26, or 52 weeks follow-up equivalence could not be
demonstrated.

Superiority of either treatment could not be demon-
strated; no statistical significant difference in effectiveness
of either treatment could be demonstrated at any time
point in the intention-to-treat analysis.

Protocol violations
Protocol violations more often occurred in UCandAD (30
of 85 patients) than in UCnoAD (18 of 96 patients) (p <
0.02). Specialized help from mental health services at 13
weeks (p < 0.01) predicted protocol violations in UCan-
dAD. Chronic disease (p = 0.04) and specialized help
from mental health services at baseline (p < 0.02) were
predictors of protocol violation in UCnoAD. Explorative
analyses showed that patients who preferred UCnoAD
violated the protocol more often when assigned to UCan-
dAD than when assigned to UCnoAD (number of viola-
tions 11/30 vs 5/39, p = 0.02). Patients who had no
treatment preference had comparable results (number of
violations 16/39 vs 5/38, p < 0.01). Patients who pre-
ferred UCandAD violated the protocol more often when

assigned to UCnoAD than when assigned to UCandAD
(number of violations 8/19 vs 3/16, p value not signifi-
cant).

To get an impression of the effect of protocol adherence
on the MADRS scores, the intention-to-treat analyses were
compared with the per-protocol analyses. The only
patients for whom marked differences were found, were
those with mild-major (instead of a minor) depression, as
diagnosed by the PCP. Patients receiving UCandAD who
were diagnosed with a mild-major depression had overall
lower mean MADRS scores in the per-protocol analysis
(mean difference -2.9 in the per-protocol analysis, versus
1.2 in the intention-to-treat analysis).

Patient's treatment preferences
Explorative analyses showed that patient's treatment pref-
erences were related to MADRS scores at 13 weeks and 26
weeks follow-up in the intention-to-treat analysis. At 13
weeks, patients who preferred UCandAD or UCnoAD and
received their preferred treatment had lower MADRS
scores. When the patient's preference for UCnoAD was in
line with the PCP's preference and with treatment assign-
ment, the positive effect increased (mean UCandAD 15.3;
SD 13.9 and UCnoAD 12.1; SD 7.7 vs overall mean UCan-
dAD 13.7; SD 11.1 and mean UCnoAD 15.7; SD 12.3). At

Table 2: Main outcome table. Baseline Montgomery Åsberg Depression Rating Scale (MADRS) scores and change in the depressive 
symptoms over 52 weeks for patients in the intention-to-treat and per-protocol analysis. Values are means unless stated otherwise. 
Estimated mean differences and 95% Confidence Intervals (CIs) are presented.

Intention-to-treat MADRS (n = 181)

Usual care + paroxetine (n = 85) Usual care (n = 96) Mean difference* SD 95% CI

Baseline score 23.7 24.1
6 weeks – baseline† -7.6 -6.0 -1.6 20.2 -4.7; 1.4‡
13 weeks – baseline † -10.2 -8.7 -1.5 22.5 -5.1; 1.9
26 weeks – baseline † -13.0 -10.0 -3.0 21.3 -6.4; 0.3
52 weeks – baseline † -14.7 -12.6 -2.1 24.1 -6.1; 1.9

Per-protocol MADRS (n = 133)

Usual care + paroxetine (n = 55) Usual care (n = 78) Mean difference* SD 95% CI

Baseline score 25.1 24.1
6 weeks-baseline† -7.8 -6.7 -1.1 20.0 -4.5; 2.4‡
13 weeks-baseline† -12.1 -9.0 -3.1 20.7 -6.8; 0.5
26 weeks-baseline† -13.9 -9.3 -4.6 20.6 -8.4; -0.9§
52 weeks-baseline† -17.6 -12.6 -5.0 21.2 -9.1; -1.0§

*A negative mean difference is a difference in favor of usual care + paroxetine.
†A negative score means a decrease in the severity of symptoms.
‡The 95% CI of the difference in symptom change lies entirely between the equivalence margins of -5 and +5 points, indicating equivalence of usual 
care + paroxetine and usual care.
§The 95% CI of the difference in symptom change lies entirely to the left of zero, indicating statistical significant differences in favor of usual care + 
paroxetine.
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26 weeks, patients who preferred and received UCnoAD
had lower MADRS scores (mean UCandAD 11.0; SD 11.4
and UCnoAD 10.2; SD 9.4 vs overall mean UCandAD
11.3; SD 10.7 and mean UCnoAD 14.0; SD 11.8). No rela-
tion between patients' treatment preferences and MADRS
scores was found in the per-protocol analysis.

Secondary outcomes
SF-36
No significant differences on the PCS scale or the MCS
scale (SF-36) between the treatment groups were found at
any time point. For example, the mean score on the PCS
scale at 13 weeks follow-up was 43.8 (SD = 8.0) in UCan-
dAD and 46.1 (SD = 7.9) in UCnoAD. The mean score on
the MCS scale at 13 weeks follow-up was 40.5 (SD = 11.0)
in UCandAD and 37.8 (SD = 11.6) in UCnoAD.

CSQ-8
At 13 weeks follow-up, but not at 52 weeks, patients allo-
cated to UCandAD were modestly more satisfied with
their treatment than patients allocated to usual care alone
(mean item difference 0.18; p = 0.04).

Discussion
We conducted a large, pragmatic randomized equivalence
trial with 52 weeks follow-up in primary care patients
with minor and mild-major depression. We compared
usual care with antidepressants (UCandAD) to usual care
without antidepressants (UCnoAD) and hypothesized

that they were equally effective, i.e. equivalent. The results
showed that equivalence of UCandAD and UCnoAD was
demonstrated after 6 weeks of treatment in both the
intention-to-treat analysis and the per-protocol analysis.
Equivalence could not be demonstrated from 13 weeks
on. Therefore, one of the two treatments could be more
effective from 13 weeks on. We took the next step and
explored whether UCandAD was more effective than
UCnoAD. No statistical significant differences were found
between the treatments in the intention-to-treat analysis.
In summary, from 13 weeks on, there is no hard evidence
that both treatments are equally effective, but neither that
antidepressant medication adds substantial effectiveness
to usual care alone.

No differences between treatment groups in the physical
and mental functioning were found. Patients allocated to
UCandAD were more satisfied with their treatment in the
short run (at 13 weeks follow-up) than patients allocated
to UCnoAD. However, differences were small.

Are there no indications that antidepressants might have
some additional effectiveness over usual care alone? Fig-
ure 2, which visualizes the results of Table 2, suggests that
there are on average small differences between the treat-
ments in favour of UCandAD. In the per-protocol analysis
statistical significant differences between the treatment
groups were found at 26 and 52 weeks follow-up. Despite
the initial lack of benefit of antidepressant medication,

Table 3: Baseline Montgomery Åsberg Depression Rating Scale (MADRS) scores and change in the depressive symptoms over 52 
weeks for patients in the intention-to-treat and per-protocol analysis. Results are adjusted for additional specialized help from mental 
health services during the first 3 months. Values are means unless stated otherwise. Estimated mean differences and 95% CIs are 
presented.

Intention-to-treat MADRS (n = 181)

Usual care + paroxetine (n = 85) Usual care (n = 96) Mean difference* SD 95% CI

Baseline score 23.8 24.2
6 weeks – baseline† -7.7 -5.8 -1.9 20.7 -5.0; 1.2
13 weeks – baseline † -10.9 -8.4 -2.5 23.4 -6.1; 1.1
26 weeks – baseline † -13.1 -10.1 -3.0 21.4 -6.4; 0.3
52 weeks – baseline † -14.8 -12.7 -2.1 24.2 -6.2; 1.9

Per-protocol MADRS (n = 133)

Usual care + paroxetine (n = 55) Usual care (n = 78) Mean difference* SD 95% CI

Baseline score 25.2 24.1
6 weeks-baseline† -8.2 -6.5 -1.7 22.1 -5.5; 2.1
13 weeks-baseline† -13.3 -8.7 -4.6 24.3 -8.9; -0.3‡
26 weeks-baseline† -14.0 -9.3 -4.8 20.6 -8.5; -1.0‡
52 weeks-baseline† -17.7 -12.5 -5.2 21.2 -9.2; -1.2‡

*A negative mean difference is a difference in favor of usual care + paroxetine.
†A negative score means a decrease in the severity of symptoms.
‡The 95% CI of the difference in symptom change lies entirely to the left of zero, indicating statistical significant differences in favor of usual care + 
paroxetine.
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the differences increased over time and were maintained
until the last follow-up assessments at 52 weeks, long after
the treatment had ended. Therefore, it is not very likely
that this effect was purely due to a placebo effect. These
outcomes should be weighted carefully, as they differ
from the results of the intention-to-treat analysis and pro-
tocol violation more often occurred in UCandAD. How-
ever, given the heterogeneity of depressive disorders,
some subgroups of patients may actually benefit from
antidepressants. We found an indication that in particular
patients with mild-major (instead of minor) depression
may benefit from additional antidepressant medication.

A recent review on the treatment of depression in primary
care concluded that patients with strong preferences, in
particular when psychotherapy is preferred, are likely not
to enter randomized clinical trials if their preferences are
not supported [30]. We also found some support for this
phenomenon. Because of the randomization procedure,
42 patients choose not to enter our trial. Furthermore, we
found that protocol violation more often occurred in
UCandAD. Patients who were not assigned to the treat-
ment of their preference were less compliant. This was
found in particular for patients who preferred UCnoAD or
had no treatment preference, but were assigned to UCan-
dAD. The review also concluded, based on results of par-
tially randomized patient-preference trials, that there is no
evidence that patient's treatment preference predicts clin-
ical outcome. However, our results indicate that patient's
treatment preferences were positively related to clinical
outcome, again in particular for patients who preferred
and were assigned to UCnoAD.

Our study had some limitations. The combination of a
pragmatic and an equivalence trial turned out to be diffi-
cult. Comparison of the unadjusted results in Table 2 and
the adjusted results in Table 3 show that co-interventions
have diluted differences between treatment groups. More-
over, more than 25% of the patients were not treated
according to the protocol (Figure 1). Protocol violations
reduce the contrast between the treatments. This is consid-
ered a problem in equivalence trials, because it increases
the risk of erroneously concluding equivalence (type I
error) [29,31]. However, in pragmatic trials, as in everyday
practice, protocol violations are common practice. Proto-
col violations therefore determine the effectiveness of an
intervention under normal circumstances.

There are very few controlled trials in primary care exam-
ining the effectiveness of antidepressant treatments for
minor and major depression, and these were designed to
prove superiority of antidepressants over placebo or prob-
lem solving treatment [32-36]. None of these studies
could prove superiority of antidepressant medication.
These results raise questions how liberal physicians

should be in prescribing antidepressants to patients in pri-
mary care [37]. Our study is the first equivalence trial on
the treatment of depression in primary care, while at the
same time the follow-up in our trial was much longer than
in most antidepressant studies in primary care. Added to
the fact that it was a pragmatic trial, mirroring normal
clinical practice, the generalizability is high.

Conclusion
Usual care combined with paroxetine (UCandAD) was as
effective as (equivalent to) usual care alone (UCnoAD)
over the first 6 weeks, but not thereafter. We found small
differences in effectiveness in favor of UCandAD, but
superiority was not demonstrated. We cannot but con-
clude that the question 'Do antidepressants add any effec-
tiveness to usual care?' remains open. We recommend
future studies to distinguish between subgroups of
patients who might benefit from antidepressant medica-
tion. Until then, the potential benefits of adding an anti-
depressant to usual care alone must be balanced
judiciously against possible harms such as side effects and
dependence. Moreover, patients should be properly
informed about the advantages and disadvantages of
interventions in order to enable them to make a balanced
choice.

Competing interests
The author(s) declare that they have no competing inter-
ests.

Authors' contributions
MH, HvH, BT, RvD, and MdH contributed to the design of
the study and coordinated the conduct of the trial and the
data collection. All authors made substantial contribu-
tions to the design of the manuscript. MH and HA per-
formed the statistical analyses; HvH and BT contributed to
the interpretation of the data. MH drafted the manuscript
and the other authors revised it critically. All authors read
and approved the final version of the manuscript.

Acknowledgements
The work was performed at the EMGO Institute, Department of general 
Practice, VU University Medical Center, Amsterdam, The Netherlands. The 
study was funded by the Dutch Health Care Insurance Board (CvZ), grant 
number OG 00-020. The funding source had no involvement; the views 
expressed in this paper are those of the authors only and are not attribut-
able to the CVZ.

References
1. Katon W, Schulberg H: Epidemiology of depression in primary

care.  Gen Hosp Psychiatry 1992, 14:237-247.
2. Ackermann RT, Williams JW: Rational treatment choices for

non-major depressions in primary care: an evidence-based
review.  J Gen Intern Med 2002, 17:293-301.

3. Doogan DP, Langdon CJ: A double-blind, placebo-controlled
comparison of sertraline and dothiepin in the treatment of
major depression in general practice.  Int Clin Psychopharmacol
1994, 9:95-100.



Publish with BioMed Central   and  every 
scientist can read your work free of charge

"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."

Sir Paul Nurse, Cancer Research UK

Your research papers will be:

available free of charge to the entire biomedical community

peer reviewed and published immediately upon acceptance

cited in PubMed and archived on PubMed Central 

yours — you keep the copyright

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

BioMedcentral

BMC Medicine 2007, 5:36 http://www.biomedcentral.com/1741-7015/5/36

Page 11 of 11
(page number not for citation purposes)

4. Elkin I, Shea MT, Watkins JT, Imber SD, Sotsky SM, Collins JF, Glass
DR, Pilkonis PA, Leber WR, Docherty JP: National Institute of
Mental Health Treatment of Depression Collaborative
Research Program. General effectiveness of treatments.
Arch Gen Psychiatry 1989, 46:971-982.

5. Middleton H, Shaw I, Hull S, Feder G: NICE guidelines for the
management of depression.  BMJ 2005, 330:267-268.

6. National Institute for Health and Clinical Excellence: CG23 Depres-
sion – NICE guideline 2004: Management of depression in
primary and secondary care.   [http://www.nice.org.uk/guidance/
index.jsp?action=byID&o=10958].

7. Oxman TE, Sengupta A: Treatment of minor depression.  Am J
Geriatr Psychiatry 2002, 10:256-264.

8. De Waal MW, Stolk J, van Marwijk HW, Springer MP: Prescription
of antidepressants in family practice. [in Dutch].  Ned Tijdschr
Geneeskd 1996, 140:2131-2134.

9. Spies T, Mokkink H, De Vries Robbé P, Grol R: General practi-
tioner often prefers antidepressants, independently of
depression severity.  Huisarts Wet 2004, 47:364-367. [Article in
Dutch]

10. University of Michigan Health System (UMHS): Depression guide-
line (revised, 2005).   [http://cme.med.umich.edu/pdf/guideline/
depression04.pdf].

11. Practice guideline for the treatment of patients with major
depressive disorder (revision). American Psychiatric Associ-
ation.  Am J Psychiatry 2000, 157(4 Suppl):1-45.

12. Van Marwijk HWJ, Grundmeijer HGLM, Brueren MM, Sigling HOHJ,
Stolk J, Van Gelderen MG, Vintges M, Eizenga WH, Burgers JS:
Guidelines on Depression of the Dutch College of General
Practitioners.  Huisarts Wet 1994, 37:482-490. [Article in Dutch]

13. Van Marwijk HW, Bijl D, Ader HJ, De Haan M: Antidepressant pre-
scription for depression in general practice in The Nether-
lands.  Pharm World Sci 2001, 23:46-49.

14. World Medical Association: Declaration of Helsinki: ethical
principles for medical research involving human subjects.  J
Postgrad Med 2002, 48:206-208.

15. APA: Diagnostic and Statistical Manual of Mental Disorders Washington,
DC: American Psychiatric Association; 1994. 

16. MacGillivray S, Arroll B, Hatcher S, Ogston S, Reid I, Sullivan F, Wil-
liams B, Crombie I: Efficacy and tolerability of selective serot-
onin reuptake inhibitors compared with tricyclic
antidepressants in depression treated in primary care: sys-
tematic review and meta-analysis.  BMJ 2003, 326:1014.

17. Brugha TS, Cragg D: The list of threatening experiences: the
reliability and validity of a brief life events questionnaire.
Acta Psychiatr Scand 1990, 82:77-81.

18. Costa PP Jr, McCrae RR: Revised NEO Personality Inventory (NEO-PI-R)
and the Five Factor Inventory (NEO FFI): Professional Manual Odessa, FL,
USA: Psychological Assessment Resources Inc; 1992. 

19. Andrews G, Peters L: The CIDI-Auto: a Computerised Diagnostic Inter-
view for Psychiatry New York: World Health Organization Collaborat-
ing Centre for Mental Health and Substance Abuse; 2001. 

20. Montgomery SA, Asberg M: A new depression scale designed to
be sensitive to change.  Br J Psychiatry 1979, 134:382-389.

21. Hermens ML, Adèr HJ, van Hout HP, Terluin B, van Dyck R, de Haan
M: Administering the MADRS by telephone or face-to-face: a
validity study.  Ann Gen Psychiatry 2006, 5:3.

22. Ware JE Jr, Sherbourne CD: The MOS 36-item short-form
health survey (SF-36). I. Conceptual framework and item
selection.  Med Care 1992, 30:473-483.

23. Ware JE, Koshinski M, Keller SD: SF-36 Physical and Mental Health
Summary Scales: A User's Manual Boston, MA, USA: The Health Insti-
tute; 1994. 

24. Larsen DL, Attkisson CC, Hargreaves WA, Nguyen TD: Assess-
ment of client/patient satisfaction: development of a general
scale.  Eval Program Plann 1979, 2:197-207.

25. Malt UF, Robak OH, Madsbu HP, Bakke O, Loeb M: The Norwegian
naturalistic treatment study of depression in general prac-
tice (NORDEP)-I: randomised double blind study.  BMJ 1999,
318:1180-1184.

26. Cohen J: Statistical Power Analyses for the Behavioral Sciences 2nd edi-
tion. Hillsdale, NJ, USA: Lawrence Erlbaum; 1988. 

27. Jones B, Jarvis P, Lewis JA, Ebbutt AF: Trials to assess equivalence:
the importance of rigorous methods.  BMJ 1996, 313:36-39.

28. Rasbash J, Browne W, Goldstein H, Yang M, Woodhouse G, Healy M:
A User's Guide to MLwiN Second edition. London: Institute of Edu-
cation; 2000. 

29. Hauck W, Anderson S: Some issues in the design and analysis of
equivalence trials.  Drug Inf J 1999, 33:109-118.

30. van Schaik DJ, Klijn AF, van Hout HP, van Marwijk HW, Beekman AT,
De Haan M, van Dyck R: Patients' preferences in the treatment
of depressive disorder in primary care.  Gen Hosp Psychiatry
2004, 26:184-189.

31. Piaggio G, Elbourne DR, Altman DG, Pocock SJ, Evans SJ: Reporting
of noninferiority and equivalence randomized trials: an
extension of the CONSORT statement.  JAMA 2006,
295:1152-1160.

32. Barrett JE, Williams JW Jr, Oxman TE, Frank E, Katon W, Sullivan M,
Hegel MT, Cornell JF, Sengupta AS: Treatment of dysthymia and
minor depression in primary care: a randomized trial in
patients aged 18 to 59 years.  J Fam Pract 2001, 50:405-412.

33. Paykel ES, Hollyman JA, Freeling P, Sedgwick P: Predictors of ther-
apeutic benefit from amitriptyline in mild depression: a gen-
eral practice placebo-controlled trial.  J Affect Disord 1988,
14:83-95.

34. Bedi N, Chilvers C, Churchill R, Dewey M, Duggan C, Fielding K,
Gretton V, Miller P, Harrison G, Lee A, Williams I: Assessing effec-
tiveness of treatment of depression in primary care. Partially
randomised preference trial.  Br J Psychiatry 2000, 177:312-318.

35. Chilvers C, Dewey M, Fielding K, Gretton V, Miller P, Palmer B,
Weller D, Churchill R, Williams I, Bedi N, Duggan C, Lee A, Harrison
G: Antidepressant drugs and generic counselling for treat-
ment of major depression in primary care: randomised trial
with patient preference arms.  BMJ 2001, 322:772-775.

36. Mynors-Wallis LM, Gath DH, Day A, Baker F: Randomised con-
trolled trial of problem solving treatment, antidepressant
medication, and combined treatment for major depression
in primary care.  BMJ 2000, 320:26-30.

37. van Marwijk H: "A catalogue of biases": the need for a Euro-
pean perspective on antidepressants' evidence in general
practice.  Eur J Gen Pract 2006, 12:98-99.

Pre-publication history
The pre-publication history for this paper can be accessed
here:

http://www.biomedcentral.com/1741-7015/5/36/prepub


	Abstract
	Background
	Methods
	Results
	Conclusion
	Trial registration

	Background
	Methods
	Design
	Participants
	Randomization
	Interventions
	Assessments
	Primary outcome measure
	Secondary outcome measure
	Equivalence margins
	Statistical analysis

	Results
	Patients
	Interventions
	Primary outcome: MADRS
	Findings
	Protocol violations
	Patient's treatment preferences
	Secondary outcomes
	SF-36
	CSQ-8


	Discussion
	Conclusion
	Competing interests
	Authors' contributions
	Acknowledgements
	References
	Pre-publication history

