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ABSTRACT 
 
Background Antidepressants are frequently prescribed but results regarding their 
efficacy have been equivocal for different spectra of the severity continuum and 
their side-effects are often burdensome. Non-adherence is a likely consequence. 
The objective was therefore to examine patients’ trade-offs between the 
efficacy, side-effects and other drawbacks of antidepressants and whether these 
trade-offs predicted non-adherence. 
Method Trade-offs from 225 antidepressant users, recruited through community 
pharmacies, were assessed with an Adaptive Conjoint Analysis (ACA) choice 
task that was customized to each individual patient. From the estimated utilities, 
relative importance scores of treatment properties were calculated. Non-
adherence was measured through self-report and pharmacy refill data. 
Results Relapse prevention and symptom relief were on average equally 
important. Side-effects were as important and the side-effect stomach and 
intestine complaints was on average even slightly more important than relapse 
prevention and symptom relief. Additional treatment with psychotherapy was 
preferred by 61% of the patients. A benefit/drawback ratio revealed that 18% of 
the patients did not consider the efficacy to outweigh the drawbacks. A higher 
benefit/drawback ratio was associated with a decreased odds of intentional non-
adherence [odds ratio (OR) 0.2, 95% confidence interval (CI) 0.07–0.7, Wald = 
6.7, p = 0.01). 
Conclusions For nearly one in five patients, the efficacy of antidepressants does 
not outweigh their drawbacks. Knowing patients’ trade-offs is likely to aid both 
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physicians and patients to identify important treatment preferences, to improve 
adherence and to make more deliberate decisions on whether or not to continue 
treatment. 
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INTRODUCTION 
 
The number of people in the industrialized world who are treated with 
antidepressants is remarkably high. In 2005–2008, approximately 10% of citizens in 
the USA (Pratt et al.2011) were treated with antidepressants. In The Netherlands, 
almost 6% of citizens were treated with antidepressants in the years 2008–2012 
(Gipdatabank, 2012). Nevertheless, contradictory findings about the efficacy of 
antidepressants have been obtained for different spectra of the severity continuum. 
Two meta-analyses found antidepressants to effectively reduce symptoms (Gibbons 
et al.2012) and to prevent relapse (Geddes et al.2003), whereas a third refuted the 
efficacy of antidepressants for mild to moderate depression (Kirsch et al.2008). At 
the same time, antidepressants often cause side-effects (Masand, 2003) that may 
impose a burden on patients. Together, these findings may explain the high rates of 
non-adherence, which have been found to range from 13% up to 70% (Pampallona et 
al.2002; ten Doesschate, 2009). 
There is evidence that patients' decisions to continue treatment, antidepressants in 
this case, are likely to be governed by trade-offs between the benefits and drawbacks 
of the drugs. Aikens et al. (2005), for instance, showed that adherence was highest 
when patients' perceived necessity exceeded their perceived concerns and lowest 
when their perceived concerns exceeded their perceived necessity of antidepressants. 
Trade-offs are particularly likely when the benefits and drawbacks are competing, for 
instance when the efficacy is equivocal or when high efficacy is accompanied by the 
burden of side-effects. As mentioned, both instances seem to apply to patients who 
are treated with antidepressants. 
In this study we examined how patients weigh the benefits or efficacy of 
antidepressants versus their drawbacks such as common side-effects and other 
treatment aspects. Specifically, we examined whether patients for whom the benefits 
of antidepressants did not outweigh the drawbacks were at risk for non-adherence. In 
addition, we studied the following treatment aspects. First, with regard to the benefits 
of antidepressants, we studied the value that patients assign to the efficacy in terms 
of symptom relief versus the efficacy in terms of relapse prevention. Patients who 
assign more value to symptom relief might need careful adherence monitoring during 
the maintenance phase when symptoms have mainly disappeared but the aim is to 
prevent relapse of depression or anxiety. Second, we examined to what extent 
patients value psychotherapy in addition to treatment with antidepressants. As 
patients often prefer psychotherapy to antidepressants (van Schaik et al.2004), the 
option of psychotherapy in addition to treatment with antidepressants might also 
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represent an important treatment aspect. Incorporating patients' preferences in such a 
way into the decision process may improve its informed and patient–physician 
shared character (Michie et al.2002; Pieterse et al.2010). Third, we examined 
whether trade-offs differ as a function of patients' demographic and clinical 
characteristics because non-adherence has been reported to be associated with 
educational level (Brook et al.2006), marital status (Masand, 2003), depression 
severity (Sirey et al.2001; Brown et al.2005) and age (Sirey et al.2001; Yen et 
al.2009). 
Conjoint analysis choice tasks provide a superior assessment of patients' preferences 
compared to conventional preference questionnaires. These tasks have previously 
been used to assess patients' trade-offs with regard to various treatments (Fraenkel et 
al.2004; Beusterien et al.2007; Ahmed et al.2008; Pieterse et al.2010). Instead of 
calculating a balance score in which the perceived drawbacks are subtracted from the 
perceived benefits of treatment, conjoint analysis choice tasks ask patients to make 
choices between hypothetical treatment options of which one is more attractive in 
one respect but less attractive in another respect than the other and vice versa (see 
Method). In this way, patients have to make trade-off choices that reflect their 
weighting of the benefits and drawbacks of treatment. Because, in reality, no such 
thing as the perfect treatment exists, such trade-off choosing is likely to mimic actual 
choices that patients make in the real world. Thus, conjoint analysis choice tasks 
assess patient trade-offs in a more direct manner than conventional preference 
questionnaires that assess benefits and drawbacks with independent items. 
Accordingly, using conjoint analysis, the objectives were to examine patients' trade-
offs between the benefits and drawbacks of antidepressants and their preferences 
with regard to relevant treatment aspects. Furthermore, we examined associations 
between patients' trade-offs and demographic and clinical characteristics in addition 
to non-adherence. 

METHOD 

Participants 
 
Between January and August 2012, primary-care patients were recruited randomly 
from community pharmacies by H.W. and an intern. Patients were invited to 
participate if they had been treated in the past year with tricyclic antidepressants 
(TCAs), selective serotonin reuptake inhibitors (SSRIs) or other antidepressants 
including serotonin-norepinephrine reuptake inhibitors and tetracyclic 
antidepressants. For ethical reasons, we excluded all patients who were likely to 
suffer from severe or terminal illness, psychotic disorders or dementia as inferred 
from their medicine prescriptions. Patients were also excluded in cases of 
psychosocial and socio-economic problems on the discretion of the pharmacist. 
Patients participated by filling out an online questionnaire. Interviews were 
conducted in the pharmacy with older and non-adherent patients to reduce selection 
bias of participation by only patients with access to the internet. For all participants, 
refill data were extracted from the automated dispensing records of the pharmacy. 
The medical ethical committee of Leiden University Medical Centre approved the 
study. After a complete description of the study, informed consent was obtained from 
all participants. 
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Preferences for different antidepressant characteristics 
 
Patients' preferences were elicited by an Adaptive Conjoint Analysis (ACA) task 
(www.sawtooth.com), showing patients 15 pairs of hypothetical treatment options, 
with one option presented on the right and the other on the left. Each option 
consisted of two treatment characteristics, so-called attributes, that reflected the 
benefits and drawbacks of antidepressants and that were described on favourable and 
less favourable levels. Each presented pair of treatment options required a patient to 
make a trade-off choice as the left treatment option had a more attractive level of one 
of the attributes (e.g. efficacy) but a less attractive level of the other attribute (e.g. 
weight gain as a side-effect) compared to the right treatment option. Fig. 1 shows an 
example of one of the presented pairs. Patients had to rate their preference on a nine-
point scale (from 1 = strong preference for the left treatment option to 9 = strong 
preference for the right treatment option). ACA is adaptive because it customizes the 
hypothetical treatment options to an individual's previous choices. Thus, ACA 
presents trade-offs that are increasingly relevant to patients (Sawtooth, 2007). 

[FIGURE 1] 
 
Selection of treatment attributes and their levels was based on literature with regard 
to antidepressants and focus groups conducted with primary-care patients who were 
being treated with antidepressants. As benefits, ‘prevention of relapse of depression 
or anxiety’ (ten Doesschate et al.2009) and ‘symptom relief’ (Masand, 2003) were 
selected. As side-effects, ‘decreased libido’ (Brill, 2004; van Geffen et al.2007; Uher 
et al.2009), ‘sweating’ (van Geffen et al.2007; Uher et al.2009), ‘weight gain’ 
(Masand, 2003; van Geffen et al.2007) and ‘stomach and intestine complaints’ 
(Masand, 2003; Uher et al.2009) were selected. ‘Regimen duration’ (van Geffen et 
al.2007, 2009), ‘limitations in alcohol use’ (Kalichman et al.2005) and ‘additional 
treatment with psychotherapy’ (van Schaik et al.2004) were selected as other 
treatment aspects. To facilitate understanding of the attributes, side-effects were 
described in layman's language and numerical attributes were described in words, for 
example 20% as ‘2 out of 10’. 
Subsequently, the ACA program (Sawtooth, 2007) estimated, for each patient, a 
utility for each level of every treatment attribute. Utilities were estimated on a scale 
ranging from approximately –4 to +4. The higher the utility of an attribute level, the 
higher the attractiveness of that attribute level for a patient. Based on the utility 
estimates, a relative importance percentage for each treatment characteristic or 
attribute was calculated (see online Appendix A). This relative importance 
percentage reflected patients’ trade-off preferences with regard to the benefits and 
drawbacks of antidepressants in terms of the above attributes. Appendix A provides 
further explanation and an examination of the validity of the estimated utilities. 

Therapy non-adherence 
 
Non-adherence was assessed by self-report and calculated from pharmacy refill data. 
The items from the new eight-item Morisky Medication Adherence Scale (MMAS-8; 
Morisky et al.2008), the five-item Medication Adherence Rating Scale (MARS-5; 
Horne & Weinman, 1999) and additional questions about forgetting to take 
antidepressants and persistence were used as self-reported measures of non-
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adherence. Factor analysis (varimax rotation) and Cronbach's α revealed two scales 
with good internal consistency: ‘unintentional non-adherence’ due to forgetfulness 
and ‘intentional non-adherence’ of a more conscious nature (see online Appendix B). 
A Medication Possession Ratio (MPR) was calculated using information on 
antidepressant dispensing prior to patients' recruitment date. Treatment episodes 
were constructed that allowed for a 90-day gap between the theoretical end date of an 
antidepressant prescription and a subsequent antidepressant prescription. In case a 
dispensing date preceded the theoretical end date of the prior prescription, this 
overlap was accounted for. For each patient, the MPR was calculated for the last 
treatment episode prior to recruitment. 

Statistical analysis 
 
Means and standard deviations were calculated for the relative importance score of 
each attribute. We calculated for how many patients symptom relief was more 
important than relapse prevention. Furthermore, we calculated a benefit/drawback 
ratio by dividing the relative importance scores of efficacy (relapse prevention and 
symptom relief) by the relative importance scores of the other attributes, except for 
‘additional treatment with psychotherapy’. Associations between this 
benefit/drawback ratio and patients’ demographic and clinical characteristics were 
examined with linear regression analysis. Associations between the benefit/drawback 
ratio and non-adherence were examined in three logistic regression models. For that 
purpose, the total scores of self-reported non-adherence were dichotomized at < 80% 
versus ≥80% of the score distribution: unintentional non-adherence (adherent: score 
of ≤2 versus non-adherent: score ≥3) and intentional non-adherence (adherent: score 
of ≤3 versus non-adherent: score ≥4). The MPR was dichotomized at the 80% cut-off 
(adherent ≥80% versus non-adherent < 80%). Demographic and clinical 
characteristics were entered as covariates in the regression models when they had 
univariate associations with non-adherence at a p value ≤10%. In the final models, p 
values ≤5% were considered statistically significant. 

RESULTS 
 
A total of 225 patients participated in this study, with 208 filling out an online 
questionnaire and 17 taking part in a face-to-face interview. Table 1 presents the 
demographic and clinical characteristics of the participants. 

[TABLE 1] 

Preferences for different antidepressants attributes 
 
Seven participants did not complete the ACA task and were excluded from further 
analysis. The average and spread of utilities of the attribute levels and relative 
importance scores of the attributes are shown in Table 2. Symptom relief was on 
average of high importance and was considered the most important attribute by 13% 
(n = 29) of the patients. Although the efficacy of antidepressants with regard to 
relapse prevention was on average almost as important as the efficacy in terms of 
symptom relief, more people (19%, n = 41) considered it the most important 
attribute. Furthermore, when comparing the attributes symptom relief and relapse 
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prevention, 122 patients (54%) considered symptom relief as important as, or more 
important than, relapse prevention. 

[TABLE 2]  
 
The side-effect with the highest average importance was that of stomach and 
intestine complaints. It was even slightly more important than the efficacy attributes 
and 27% (n = 59) of the patients considered it most important. Weight gain and 
decreased libido were also important, with 23% (n = 51) and 7% (n = 16) 
respectively of the patients considering these attributes most important. Sweating as 
a side-effect was on average of lower importance and only one patient considered it 
most important. 
Additional psychotherapy was shown to be of intermediate importance, with 10% (n 
= 21) of the patients considering it most important. Yet it had large individual 
variation. A total of 137 patients (61%) preferred additional psychotherapy to no 
additional psychotherapy. The additional treatment aspects of restrictions in alcohol 
consumption and regimen duration were on average the least important of all 
attributes and none of the patients considered these most important. 

Benefit/drawback ratio score and different demographic and clinical 
characteristics 
 
The benefit/drawback ratio showed that 39 patients (18%) considered the efficacy to 
be less than or equally important compared with the other attributes (ratio of ≤1). A 
higher benefit/drawback ratio was associated with being treated with psychotherapy 
(β = 0.14, t = 2.03, p = 0.04) and treatment with an SSRI (β = 0.27, t = 3.07, p < 
0.01), whereas a lower benefit/drawback ratio was observed with increasing age (β = 
−0.17, t = −2.58, p = 0.01). 

Benefit/drawback ratio score and non-adherence 
 
Moderate agreement was observed between the MPR and self-reported unintentional 
non-adherence (77%) and intentional non-adherence (76%). Age, marital status and 
receiving psychotherapy were associated with unintentional non-adherence at the 
univariate level (p < 0.10). No significant association was observed between the 
benefit/drawback ratio and unintentional non-adherence either before [odds ratio 
(OR) 1.8, 95% confidence interval (CI) 0.6–5.6, Wald = 1.0, p = 0.31] or after 
adjustment for the above-mentioned factors (OR 1.2, 95% CI 0.3–4.3, Wald = 0.08, p 
= 0.77). None of the demographic and clinical characteristics were associated with 
intentional non-adherence at the univariate level (p < 0.10). A higher 
benefit/drawback ratio was significantly associated with decreased odds of 
intentional non-adherence (OR 0.2, 95% CI 0.07–0.7, Wald = 6.7, p = 0.01). 
Treatment duration had an association with the MPR at the univariate level (p < 
0.10). No significant association was observed between the benefit/drawback ratio 
and the MPR, either before (OR 1.4, 95% CI 0.5–4.1, Wald = 0.31, p = 0.58) or after 
adjusting for treatment duration (OR 1.2, 95% CI 0.4–3.8, Wald = 0.15, p = 0.70). 
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DISCUSSION 
 
The three main findings of this study are that patients considered side-effects on 
average as important as the efficacy of antidepressants, that almost one in five 
patients had a benefit/drawback ratio indicating that they considered side-effects and 
other drawbacks of antidepressants equally or more important than the efficacy of 
antidepressants, and that a higher benefit/drawback ratio was associated with a 
decreased odds of intentional non-adherence. Together, these findings from the 
perspective of patients concord with the equivocal findings from three meta-analyses 
regarding the efficacy of antidepressants (Geddes et al.2003; Kirsch et al.2008; 
Gibbons et al.2012), the knowledge that antidepressants frequently cause various 
side-effects (Masand, 2003), and the high rates of non-adherence that have been 
reported (Pampallona et al.2002; ten Doesschate et al.2009). The rate of one in five 
patients who considered the side-effects and other drawbacks of antidepressants 
equally or more important than the efficacy of antidepressants was lower than the 
rate of about one in four patients found by Aikens et al. (2005) who adopted the 
Beliefs about Medicines Questionnaire (BMQ) necessity–concerns differential 
(Horne & Weinman, 1999) to estimate for how many patients the perceived concerns 
exceeded the perceived need. 
At the same time, it makes sense that the benefit/drawback ratio was not predictive of 
unintentional non-adherence as this kind of non-adherence often reflects mere 
forgetting to take tablets. That the benefit/drawback ratio was not predictive of 
adherence as assessed with the MPR calculated from the pharmacy refill data was an 
unexpected finding. A possible explanation for this finding could be that the MPR 
measure reflects both unintentional and intentional non-adherence whereas the 
benefit/drawback ratio was found to be associated with only intentional non-
adherence. Another important finding of this study is that, with regard to the benefit 
of antidepressants, more than half of the patients considered symptom relief as 
important as or more important than relapse prevention. Furthermore, the majority of 
patients preferred additional psychotherapy to no additional psychotherapy. This 
latter finding is consistent with other studies that suggest that, although prescription 
of antidepressants fits better into physicians' treatment routines, most patients in fact 
prefer psychotherapy (van Schaik et al.2004). Finally, a higher benefit/drawback 
ratio was found for patients being treated with additional psychotherapy whereas a 
lower benefit/drawback ratio was associated with increasing age. The latter result is 
consistent with a previous finding showing age to be positively associated with non-
adherence (Yen et al.2009) but inconsistent with another finding showing the 
opposite (Sirey et al.2001). 
Knowledge of patients' trade-off preferences has several implications for clinicians. 
First, it is likely to enhance the shared (Pieterse et al.2010) and informed (Michie et 
al.2002) character of decision making about treatment. Prescribing antidepressants to 
a patient who does not consider the benefits of antidepressants to outweigh the 
drawbacks might reflect inappropriate prescribing from a patient's perspective. 
Perhaps, for such a patient, treatment with antidepressants is not or no longer needed. 
Alternatively, psychotherapy instead of, or in addition to, antidepressants could be 
considered for these patients, particularly for those who favoured additional 
psychotherapy over no additional psychotherapy. A caveat here that should of course 
be verified by the physician is that, when a patient does not consider the benefits of 
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antidepressants to outweigh the drawbacks, this could also indicate that a patient has 
incorrect information or false beliefs about the drawbacks of antidepressants (van 
Schaik et al.2004). In fact, a formal examination of the presence of false beliefs 
about antidepressants would require inclusion of such false beliefs as antidepressant 
treatment attributes in the ACA choice task. Devising such an ACA choice task with 
some of the treatment attributes reflecting false beliefs about antidepressants would 
be a valuable avenue for future research. 
Instead of deciding that antidepressants are inappropriately prescribed from a 
patient's perspective, trade-off preferences could also be used for guiding choices or 
switches between different antidepressants in conjunction with knowledge of the 
treatment indication and the severity of complaints. Particularly so, when a physician 
considers a patient's relative importance assigned to individual side-effects because 
different antidepressants are likely to have different side-effect profiles. However, 
this too warrants follow-up studies. 
Second, knowledge of patients trade-offs might also contribute to a better 
understanding of non-adherence as a higher benefit/drawback ratio was found to be 
associated with decreased intentional non-adherence. Furthermore, the half of the 
patients who assigned equal or more value to efficacy in terms of symptom relief 
than in terms of relapse prevention might need careful adherence monitoring during 
the maintenance phase when most symptoms have resolved but the aim is to prevent 
relapse. 
Third, the associations found between the benefit/drawback ratio and treatment with 
additional psychotherapy and age might also be clinically relevant. The higher 
benefit/drawback ratio found in this study among patients who were being treated 
with additional psychotherapy could imply that these patients suffered from more 
severe complaints. For patients with more severe complaints, the trade-offs would 
obviously be in favour of the efficacy. Alternatively, this finding might reflect a 
positive influence of psychotherapy on perceptions of antidepressants. The lower 
benefit/drawback ratio found among older patients could suggest that the drawbacks 
of antidepressants have more repercussions for older patients than for younger 
patients. Alternatively, older patients might appraise symptoms of depression as less 
dysfunctional and more as part of normal life. 
This study has several strengths. A particular strength is the use of ACA. Currently, 
an often-used approach for assessing trade-offs is a decisional balance score or a 
subtraction of independently rated drawbacks from benefits (Aikens et al.2005). The 
ACA choice task, instead, requires immediate trade-off comparisons between 
alternative treatment options described at more and less favourable attributes. 
Thereby, ACA choice tasks better reflect the trade-offs that patients make in the real 
world between the benefits and drawbacks of treatment. Various other researchers 
have used ACA choice tasks to study, for instance, juvenile patients’ trade-off 
preferences regarding growth hormone injection devices (Ahmed et al.2008), HIV 
patients’ preferences with regard to different antiretroviral therapy options 
(Beusterien et al.2007), patients’ valuing of different types of disease-modifying 
anti-rheumatic drugs (DMARDs) for treatment of rheumatoid arthritis (Fraenkel et 
al.2004) and rectal cancer treatment outcomes (Pieterse et al.2010). A strength with 
regard to the assessment of adherence is that it was assessed through both self-report 
and pharmacy refill data. 
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There are also limitations to consider. Clinical characteristics were assessed by self-
report and some important clinical characteristics could not be assessed, such as 
somatic co-morbidity, DSM-IV-TR Axis II disorders and detailed information about 
treatment history with regard to specific types of antidepressants and different forms 
of psychotherapy. Furthermore, depression severity was only measured indirectly 
through the clinical characteristics ‘duration of antidepressant treatment’, ‘admission 
to a psychiatric ward’ and ‘treatment with psychotherapy’ rather than through a 
validated depression severity scale. Thus, replication of our study, correlating 
benefit/drawback ratios with validated depression severity scores, is important. In 
addition, our examination of patients’ preferences was restricted in three aspects. 
First, as drawbacks, only common side-effects and two other barriers were examined. 
Hence, other side-effects and practical problems deserve to be included in trade-off 
choice tasks of future studies. Second, because our study was cross-sectional, it is 
possible that our findings admix patient's antecedent beliefs and experiences with 
their current experiences and current levels of depression. For the same reason, we 
could not study whether preferences changed over time and whether these changes 
were associated with incident non-adherence. Longitudinal studies in which patients 
are enrolled at the start of the regimen are therefore recommended. Third, a caveat 
that should be kept in mind with regard to interpreting the relative importance scores 
of the treatment attributes is that importance scores depend on the range of the levels 
of the attributes. It may well be that, although patients may consider the efficacy of 
antidepressants as extremely important, if the levels of this attribute are not that 
different and the levels of another attribute in fact are, they may well assign a higher 
importance to the latter attribute. For that reason we specified the attribute levels as 
much as possible according to evidence from the literature. 
Overall, we conclude that, for approximately one in five patients, the benefits of 
antidepressants do not outweigh their drawbacks. By knowing patients’ trade-offs, 
shared and informed decision making is likely to be enhanced. This in turn is likely 
to increase appropriate prescribing of antidepressants and to reduce non-adherence. 
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Fig. 1. Example of an Adaptive Conjoint Analysis (ACA) item. 
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