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Abstract

Background: Data about adherence of antidepressants during pregnancy are lacking.
However, it is important to gain insight into adherence in this population to reduce perinatal

risks for relapse of depression.

Objective: The objective of this study was to search for an inexpensive and easy method to
implement daily for assessing medication adherence during pregnancy.

Methods: An observational study was conducted to measure adherence by comparing pill
count, Beliefs about Medicine questionnaire (BMQ) and blood level monitoring against the
standard, the Medication Event Monitoring System (MEMS). We used a logistic regression
model to determine potential predictors for poor adherence (age, marital class, highest
level of education, monthly net income, employment, smoking, alcohol use and type of

antidepressant).

Results: From January 2010 until January 2012, 41 women were included within the first
trimester of pregnancy; data could be evaluated in 29 women. Using MEMS, 86% of the women
took in more than 80% of all prescribed doses on time and could be classified as adherent. Pill
counts showed good agreement with MEMS. We did not find predictors for poor adherence in

our study population.

Conclusion: Adherence of antidepressants during pregnancy using MEMS is 86%. There was a
good agreement between MEMS and pill counts. This method may serve as a good alternative
that can be easily implemented into daily practice.
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Introduction

Major depressive disorder (MDD) during preg-
nancy is relatively common. Up to 12.7% of
women reported a depression or signs of depres-
sion during pregnancy [Grote er al. 2010].
Pregnancy may be a trigger for the recurrence of
depressive symptoms in vulnerable women
[Bennett er al. 2004] and depression during preg-
nancy predicts for more than 50% of post-partum
depression [Milgrom ez al. 2008; Robertson ez al.
2004].

The consequences of depression during preg-
nancy for the mother include difficulties in per-
forming usual activities, failure to seek prenatal

care, inadequate maternal nutrition and weight
loss, the use of tobacco and alcohol, an increased
risk for pre-eclampsia and risk of self-harm or sui-
cide [Bennett ez al. 2004; Stewart, 2011]. In addi-
tion to the negative effects for the mother, the
foetus may also be affected by maternal depres-
sion. This will lead to premature delivery and
lower birth weight [Bennett ez al. 2004; Weinstock,
2005; Eberhard-Gran et al. 2006; Boyd er al.
2006; Howard ez al. 2007], more emotional prob-
lems, hyperactivity and attention deficit hyperac-
tivity disorder (ADHD) at a later age [Weinstock,
2005]. The latter two outcomes are associated
with more morbidity and increased mortality
[Bennett ez al. 2004].
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On average 83.1% of women use some kind of
medication at some stage during pregnancy
[Sawicki er al. 2011]. Approximately 13% world-
wide [Stewart, 2011] and about 2% of women in
the Netherlands use antidepressants during preg-
nancy [Ververs et al. 2006]. Adherence to pre-
scribed medication is of major importance for
successful treatment. The adherence rate of anti-
depressants in a nonpregnant population is
between 20% and 60% within the first 6 weeks of
treatment [WHO, 2012; Muzina ez al. 2011].This
is a risk for relapse of depression [WHO, 2012;
Muzina et al. 2011; Akerblad ez al. 2006; Lee et al.
2010; Cohen er al. 2006; Geddes er al. 2003].
Data about adherence of antidepressants during
pregnancy are lacking. For chronic medication
such as anti-anaemics, medication for chronic air-
way conditions and antidiabetics among pregnant
women, adherence is about 59% [Sawicki er al.
2011].

To reduce perinatal risks for relapse of depression
it is of importance to gain insight into poor adher-
ence in the pregnant population. Therefore, we
conducted this study using the golden standard
[Medication Event Monitoring System (MEMS)]
[Claxton et al. 2001]. We compared this method
with three other methods to test adherence. We
also tested for potential predictors for poor
adherence.

Methods

Setting

This observational study was performed in an
outpatient population of a large teaching 1000-
bed hospital in the middle of the Netherlands, in
the period January 2010 until January 2012. The
study was approved by the Medical Ethics
Committee (NL 27726.075.09).

A Pregnancy Consultation Service (PCS) team,
providing collaborative care with medical special-
ists and other healthcare professionals including
gynaecology, psychiatry, paediatrics, specialized
nurses, physiotherapy, mental-health workers,
clinical psychology and clinical pharmacology,
developed a specific psycho—obstetric—paediatric
(POP) protocol for the treatment of pregnant
women with psychiatric diseases. Midwives, gen-
eral practitioners and mental-health care workers,
in and outside the region of our hospital,
refer pregnant women with psychiatric diseases
to the PCS professionals. Furthermore, PCS

professionals refer their patients to each other if
necessary. So treatment of this patient category is
tailor-made.

The POP protocol comprises extended ultra-
sounds, easily accessible telephone consultations
by a psychiatrist, physiotherapy for relaxation and
pelvic exercises. For all women included in the
POP protocol, a detailed specific birth plan is
available as a result of consultations from special-
ized nurses and sometimes clinical psychologists.

The psychiatrist gives extensive information and
explains in an open and honest way in the (pre)
conceptual phase about the advantages and dis-
advantages of (dis)continuing antidepressants
during pregnancy. It has been emphasized that
antidepressants are not contraindicated during
pregnancy, although use of paroxetine is not pref-
erable [Stewart, 2011; Koren and Nordeng,
2012]. To avoid feelings of guilt women, have to
make their own decision to (dis)continue the anti-
depressant, together with their partner.

In consultation with the physician, patients can
consider the possibilities of discontinuing or
decreasing the dose in late pregnancy. This to mit-
igate the risk of persistent pulmonary hyperten-
sion of the newborn infant (PPHN) or withdrawal
syndrome [Koren and Nordeng, 2012].

Women and their newborns included in the POP
protocol were observed for at least the first 48
hours after birth.

Study population

Women >18 years were included during the first
trimester of pregnancy after signing informed
consent if it was to be expected that antidepres-
sant medication would be used throughout all tri-
mesters. Patients who were incapable of following
the study protocol according to the attending spe-
cialist from the POP protocol were excluded.

Adherence assessment

To assess a daily practice method compared to
MEMS, we used three different adherence meth-
ods: pill count, Beliefs about Medicine question-
naire (BMQ) and blood level monitoring.

Medication Event Monitoring System. The bottles
were filled with the antidepressants with a MEMS
6 TrackCap 38 mm (Aardex Group Ltd,
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Switzerland) for 4 periods of 3 months. The
MEMS bottles together with a diary to record
deviations in intake of their antidepressant were
supplied after inclusion. Patients were instructed
to open the MEMS bottle only when they
intended to take their medication.

The patients were made aware of the MEMS cap
function prior to the start of the study.

After the first supply, the patient was responsible
during the rest of the study period for collecting
the antidepressant at the hospital pharmacy.
Primary investigators were not involved in dis-
pensing study medication to avoid triggers for
adherence. MEMS packages were analysed at the
end of the study period with Powerview® (Aardex
Group Ltd, Switzerland). Additional events, such
as opening for refill or by accident, were removed
from the MEMS data prior to analysis, according
to dispensing protocols and notes from diaries.

As an indicator to measure the adherence with
MEMS we used dose-time, defined as the per-
centage of doses taken on schedule within 25% of
the expected time interval (e.g. one-daily dose
should be taken 24 * 6 hours apart) [Claxton
et al. 2001].The cut-off point for MEMS for good
adherence was >80% [Brook ez al. 2006].

Pill count. Pill count was calculated at the end of
the study program and the adherence was mea-
sured as: % Pill count = (number of prescribed
pills — number of pills left in the bottle)/(number
of days between dispensing date and return date
of pill bottle) X 100. The cut-off point for good
adherence was >290% [van Onzenoort et al. 2011].

Beliefs about Medicine questionnaire. The self-
reported questionnaire BMQ was evaluated at the
end of the study period and was used to measure
the perception of the use of antidepressant. The
BMQ comprises two scales: (1) assessing patient’s
belief about the necessity of using medication for
maintaining present and future health (necessity
scale); (2) assessing patient’s concerns about the
potential adverse consequences of using antide-
pressants (concerns scale). The necessity and
concerns framework was used according to Horne
and Weinman [Horne and Weinman, 1999] to
define four subgroups representing different atti-
tudes towards medication; sceptical (low neces-
sity, high concerns), indifferent (low necessity,
low concerns), ambivalent (high necessity, high
concerns) and accepting (high necessity, low

concerns). Each woman was categorized into one
of four groups.

To calculate the adherence we dichotomized the
results. The women in the accepting and ambiva-
lent groups were classified to be adherent and the
sceptical and indifferent group as poor adherent
[Menckeberg ez al. 2008; Clatworthy ez al. 2009].

Blood level monitoring. Every trimester (3, 6 and
9 months) and 2-3 months post-partum, the blood
concentration of the antidepressant was measured
for possible relationships with adherence.

The therapeutic ranges of the AGNP guidelines for
Therapeutic Drug monitoring in Psychiatry were
used [Hiemke ez al. 2011]. A plasma concentration
level outside the 75-125% range of the therapeutic
window was defined as poor adherence.

Plasma concentrations of fluoxetine, fluvoxamine
paroxetine, sertraline and venlafaxine were ana-
lysed using a modified straight phase high-perfor-
mance liquid chromatography with ultraviolet
detection (HPLC-UYV). Plasma concentrations of
citalopram, escitalopram and clomipramine were
analysed using liquid chromatography—tandem
mass spectrometry (LC-MS/MS). The overall
intra- and inter-assay coefficients of variation were
<10% with a recovery of at least 85%. The calibra-
tion for (nor)fluoxetine was linear over the range
of 62.5-812.5 pg/l, fluvoxamine over the range
10-300 pg/l, paroxetine over the range 10-200 ug/l,
(desm)venlafaxine over the range 50-1000 pg/l,
(es)citalopram over the range 10-300 pg/l, des-
methylcitalopram over the range 10-160 pg/l and
clomipramine over the range 20—400 pg/l.

Data analyses

All analyses were performed with assistant PASW
statistics 18 (release 18.0.1 SPSS, Inc., Chicago,
IL, USA). For continuous variables the mean and
standard deviation were calculated and for cate-
gorical variables the frequencies and percentages
were calculated. To measure the agreement
between MEMS and the other adherence meth-
ods, pill count, blood level monitoring and BMQ,
we used the Cohen’s kappa coefficient with five
classes of agreement: poor (less than 0.20), fair
(0.21-0.40), moderate (0.41-0.60), good (0.61-
0.80) and very good (0.81-1.00).

To evaluate potential predictors which contribute
to poor adherence between MEMS and the other
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Table 1. Sociodemographic characteristics.

methods a logistic regression model was used.
The following sociodemographic characteristics
were classified as potential predictors: age, mari-
tal class, highest level of education, monthly net
income, employment, smoking, alcohol use. Odds
ratios and 95% confidence intervals were calcu-
lated for the relevant factors. The significance
level was set at oo of 0.05.

Results

A total of 41 women were screened and established
to be eligible for inclusion, of which 29 women
completed the study program. Within the first tri-
mester of pregnancy 4 women had an abortion, 1
woman delivered a child with trisomie 13 (which
passed away after childbirth), 4 women lost their
bottles and 3 women refused participation.

The main patient characteristics of the 29 women
who completed the study program are summa-
rized in Table 1.

More than 80% of all pregnancies were planned
and most women (70%) were pregnant with their
second or third child. Paroxetine was the most
frequently used antidepressant in this population
(32%) followed by venlafaxine (26%).

All women were consulted by the psychiatrist
with a mean of six visits per pregnancy. More than
90% of all women were consulted by the gynae-
cologist with a mean of nine consultations. Almost
half of the women had physiotherapy for relaxa-
tion or pelvic exercises (Table 2).

Adherence: MEMS

According to the MEMS reports 86% of all
women took more than 80% of all doses on
schedule (Figure 1). According to our definitions,
four women were poorly adherent and took the
antidepressant on schedule less than 80% of the
time. The median percentage of doses taken on
schedule was 96% with a range of 48.0-100.0%
(data not shown).

MEMS, Medication Event Monitoring System;
Therapeutic Drug Monitoring (TDM), BMQ,
Beliefs about Medicine questionnaire.

Adherence: pill count
According to the pill count more than 90% of all
women can be classified as adherent.

The median percentage of pills taken was 99%
with a range of 72.2%—-103.9% (data not shown).
Six women are regarded as over-adherent.

Adherence: blood level monitoring

The number of evaluable samples was 110. Overall,
for blood level monitoring, 75% of all samples were
within the therapeutic range and can be classified
as adherent. At 3 months of pregnancy approxi-
mately 69% of all blood samples were within the
therapeutic range. At 6 months of pregnancy the
percentage was increased to 75%: seven women
had raised their doses in concordance with the psy-
chiatrist. At 9 months of pregnancy the percentage
of samples within the therapeutic range decreased
to 64%. At 2-3 months after childbirth, more than
82% of the blood samples were within the range.

Adherence: BMQ
According to the concern and necessity frame-
work of all 29 women, 48.3% can be classified as

b4
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Table 2. Consultations by PCS professionals during the pregnancy.

100

90

93%

8 86%

70

75%

60

65%

50

40

% Adherence

30

20

10

MEMS Pill count

BMQ TDM*

Different methods

Figure 1. Adherence to antidepressants measured by MEMS data, pill count, TDM and BMQ.
*TDM, there are no statistical differences between trimesters of pregnancy, therefore mean is chosen.

acceptors, 17.2% as ambivalent, 31.0% as indif-
ferent and 3.4% as sceptical. The framework is
shown in Figure 2.

Table 3 shows the agreement, calculated with
Cohen’s kappa coefficient between MEMS and
the other adherence methods. Only pill count can
be established to have good agreement with
MEMS. For the BMQ and the blood level moni-
toring there is poor agreement between the
method and MEMS, ¥« = 0.110 and 0.129,
respectively.

After logistic regression analyses, there were no
potential predictors found for poor adherence for
none of the applied methods.

Discussion

In this study we found that adherence in our PCS
guided population, defined as >80% of doses
taken on schedule, was 86% with MEMS.

Compared with MEMS, only pill count had good
agreement for adherence. TDM and BMQ were
not associated with MEMS. It seems that in daily
practice, pill counts can be used instead of
MEMS.

The results of our study compared with previous
research show that adherence of antidepressants
during pregnancy is relatively high, compared
with data from nonpregnant women with chronic
medication use or the general population with
antidepressants [Sawicki ez al. 2011; WHO, 2012;
Mugzina ez al. 2011].

Although pill count is a direct and relatively inex-
pensive way to measure adherence, data may be
unreliable because patients can discard pills
before visits in order to appear to be following the
regime [Osterberg and Blaschke, 2005].
Compared with MEMS, we found that with using
pill counts 93% of our patients were adherent.
The value of pill counts in pregnant women in

http://tpp.sagepub.com
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Accepting HIGH & Ambivalent
48.3% (n = 14) 17.2% (n = 5)
(o]
<) o) [
<) o
o ¢ o
o o
LOW ° o HIGH
(o] o Concerns
o o o
[e) [e) o
o
Indifferent Sceptical
31.0% (n=9) Low 3.4% (n=1)
Necessity

Figure 2. Beliefs about Medicine questionnaire defined in a necessity and concerns framework.

Table 3. The agreement between MEMS and other adherence methods.

BMQ, Beliefs about Medicine questionnaire; MEMS, Medication Event Monitoring System

relation to good compliance needs further evalua-
tion in larger studies.

The BMQ has only been validated in studies with
antidepressants and chronic medications and not
during pregnancy [Horne and Weinman, 1999;
Menckeberg er al. 2008; Phatak and Thomas,
2006]. Using the BMQ we defined poor adherence
for women categorized in the sceptical and indiffer-
ent group, according to Menckeberg and colleagues
and Clatworthy and coworkers [Menckeberg ez al.
2008; Clatworthy ez al. 2009]. We found that 65%
of pregnant women are classified as adherent. It
may be that using a dichotomized value, as we did
for our study population, does not reflect the
method as developed by Horne and Weinman
[Horne and Weinman, 1999]. For practical reasons
we used an easy method in our population for
measuring the adherence with BMQ.

The results for the adherence using BMQ com-
pared with MEMS, however showed that the

agreement between these methods was poor. This
might be because of the dichotomized distribu-
tion of the BMQ results. In a general population
the BMQ can be an appropriate method to meas-
ure the adherence, but unfortunately this was not
the case in our population. For healthcare profes-
sionals, it may be important to know the beliefs
about the antidepressant use, so that they can
adjust therapy if necessary.

We found poor agreement between blood level
concentration and MEMS. The reasons for this
are possibly the large inter-individual blood con-
centration levels of antidepressants in general
[Hiemke ez al. 2011]. During pregnancy, there are
changes in pharmacokinetic parameters such as
increased plasma volume, decreased concentra-
tion of plasma albumin, changes in hepatic
metabolism of some drugs (induction of CYP2D6
and CYP3A4) and gastrointestinal changes in
absorbance [Ververs er al. 2009; Freeman ez al.
2008; Altshuler and Hendrick, 1996; Sit ez al.
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2008]. Another problem is the interpretation of
blood levels against clinical efficacy, because clear
relationships are lacking, especially for selective
serotonin reuptake inhibitors (SSRIs) [Rasmussen
and Brosen, 2000]. Therefore, in this population,
blood level concentration as a method to measure
adherence does not seem to be a good alternative
for MEMS.

Despite the possibility of predictors for poor
adherence in our data with logistic regression
analyses, our results are in line with ten
Doesschate and colleagues [ten Doesschate
et al. 2009].

The strength of our study is that we compared
different methods in a specific population. We
found that pill count was a good alternative to
measure the adherence in our population and that
this method can be easily implemented into daily
practice by the community pharmacist or special-
ized pharmacists in our situation.

Our study has some limitations. First, women
were aware of the MEMS cap function and
needed to be instructed, which may have influ-
enced the adherence rate in a positive way; how-
ever, from other studies we know that this
method has no impact on adherence over a
longer period [Hugen er al. 2002; Kastrissios
et al. 1998].

Second, our study population was small. Despite
the high number of patients visiting our clinic, we
could not include most women because the time
of inclusion was set at less than 3 months of preg-
nancy. They had their first visit at the PCS profes-
sional within the second or third trimester of
pregnancy.

Third, in our setting the PCS team delivers high
standards of care, which may not be representa-
tive of other clinics. It is possible that high stand-
ard of care and the frequent visits (see Table 2)
leads to higher adherence in general. In a pilot
experiment, using Medication Possession Ratio
we found a lower number of adherent women,
where adherence decreased from 62% to 46%
during pregnancy [home-PW, 2012]. These
results are in contrast to the findings presented
here. In our earlier retrospective study, women
were not aware of participation at time of inclu-
sion. It could be that participating in a trial leads
to higher adherence [van Onzenoort ez al. 2011].
This has to be further evaluated in larger studies.

Conclusion

Adherence to antidepressant use during preg-
nancy using MEMS is 86%. Compared with
MEMS, pill counts show good agreement.
Therefore, this method may serve as a good
alternative that can be easily implemented into
daily practice. Owing to the small number of
patients in our study, further investigation is
mandatory.
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