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Abstract
The design of experimental studies can have a significant influence on effect size; however, this
influence is rarely given enough consideration during the interpretation and comparison of
research results. This paper examines whether there is a significant difference between the effect
sizes from placebo-controlled versus treatment-controlled trials. This issue was studied by
conducting a meta-analysis of approximately 37 RCTs of mood disorder therapies. The results of
this methodological investigation confirmed that there is a statistically significant difference
between the weighted effect sizes from the two groups of studies that were compared. These
results support the claim that the type of control group is an important factor to consider in the
design and interpretation of experimental studies. This analysis is a methodological contribution
as it addresses how the type of control group in a RCT impacts the outcome of a study, and more
specifically the effect size. The outcome of this research also challenges the effectiveness of
treatments that have been tested against only one type of control in experimental studies.
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Introduction
There has been an ongoing debate in research methodology literature as to whether a

placebo or therapy is a better choice for a control group in experimental studies and a strong case
has been made for the use of both (Castro, 2007). This meta-analysis will investigate whether
there is a significant difference in the effect size between placebo-controlled and treatmentcontrolled randomized trials (RCTs). The issue of control type is especially controversial when
testing the efficacy of treatments for depression and bipolar disorder and, as such, mood disorder
research has been chosen as the context for exploring this methodological issue (Ellenberg &
Temple, 2000). More specifically, experimental studies of mood disorder treatments will be
examined to address this research question. According to the Diagnostic and Statistical Manual
of Mental Disorders, mood disorders are the following: major depressive episode, major
depressive disorder, dysthymic disorder, bipolar episode, bipolar disorder and other psychiatric
conditions (4th ed., text rev.; DSM-IV-TR; American Psychiatric Association, 2000).
It is hypothesized that there will be significant difference in the effect sizes from the two
groups of studies being examined and more specifically, that the effect sizes from trials using a
placebo control will be significantly higher than those with a treatment control.
1.1

Importance of Research
According to Sneed et al., “Randomized controlled trials (RCTs) are the experimental

gold standard for establishing evidence of treatment efficacy” (2008, pg. 65). As clinicians and
researchers synthesize data from RCTs to make conclusions about the effectiveness of
medications and interventions, it is important that resources are spent on ensuring that RCTs are
conducted according to best practices (Rutherford, Sneed & Roose, 2009a). Although various
methodology guides exist, the application of principles is not straightforward and researchers
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still disagree about the situations in which each control group type is acceptable (Ellenberg &
Temple, 2000). The controversy around the use of control type is mostly based on ethical
concerns and the potential impact of inactive treatments on patient health, however, the issue of
how control type may impact research outcomes has not been addressed as a concern. This metaanalysis will investigate this impact and by doing so will shed more light on one of the ways in
which research design influences outcomes in experimental research.
There is a volume of research that examines how research design and methodology can
influence statistical power and effect size in randomized controlled trials (RCTs). It has been
shown that research design aspects such as the dosing schedule, patient gender ratio and number
of treatment arms are associated with treatment response outcomes (Khan, Kolts, Thase,
Krishnan, & Brown, 2004). Researchers have also shown that the type of control used in RCTs
can moderate the treatment effect size. It is common for subjects in treatment-controlled trials to
experience a greater response to anti-depressant treatment than subjects in placebo-controlled
trials (Rutherford et al., 2009b; Sneed et al., 2008).
All treatments include nonspecific factors in addition to the specific effects of drugs; nonspecific factors refer to shared aspects of most psychotherapies that include but are not limited to
the therapeutic alliance, experimental competence and adherence to treatment protocols (Chatoor
& Krupnick, 2001). It is thought that study design may influence patient outcomes via
nonspecific factors (Rutherford et al, 2009b). One of these non-specific factors is patient
expectations; subjects in treatment-controlled trials have a higher expectation of experiencing
improvement and also expect to experience a higher magnitude of improvement than those in
placebo-controlled trials (Rutherford et al., 2009b).
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This analysis will provide valuable methodological insights around the design and use of
control groups in experimental research in the area of mood disorder research. Specifically,
showing that there is a significant difference in the effect size between experimental studies that
use different controls would support the idea that consistency in the control group treatment is
important for the valid comparison of effect sizes among different RCTs of the same drug and
also for the valid comparison of different treatments for mood disorders.
Rutherford et al. conducted a similar meta-analysis looking only at anti-depressant
clinical trials (2009a). This research showed that that anti-depressant trials with active controls
resulted in significantly higher odds of response and remission. One of the goals of this research
is to provide support for the findings of research conducted by Rutherford et al. and to improve
upon the methodology by widening the scope of this meta-analysis to all mood disorders
treatment trials and including non-pharmaceutical trials. By doing this, the results will contend
the notion that the impact of control group type is exaggerated in anti-depressant pharmaceutical
trials. The aforementioned methodological changes and including studies from a more recent
time frame in this analysis will ensure that there is not overlap with the meta-analysis conducted
by Rutherford et al. It should be noted that the trade-off of widening the scope of the research
and improving the generalizability of the results, is that there is higher variability between the
studies included in the meta-analysis.
This research may also provide support for the notion that when there are considerable
differences in the design and methodological characteristics of the research, using the effect size
as the only indicator of treatment strength may be problematic (Fern & Monroe, 1996).
Subsequent research in this area that establishes the connection between research design
and treatment response and that identifies patient recovery expectations as the link between

3

design and outcome may lead to the development of methods and best practices used to control
for subject expectations. Such methods may include the design and use of reliable and valid pretreatment measures of recovery expectations (Krell, Leuchter, Morgan, Cook, & Abrams, 2004;
Mondloch, 2001). If subjects in treatment-controlled trials are found to experience a greater
response to treatment, it will provide support for a revaluation of current informed consent
practices in placebo-controlled studies. More specifically, it will show that there is a need for
subjects in placebo-controlled trials to be made aware of the risk of experiencing a weaker
response to treatment than subjects in treatment-controlled trials.
1.2

Potential Outcomes and Significance of Research
A meta-analysis will be conducted to address how control group types influence the

analysis and comparison of experimental studies in the area of mood disorder treatment research.
If the results show that there is no significant difference in the weighted effect size between
studies that administer a treatment control versus those that administer a placebo control, then it
will provide support for the argument that a consistent control group type is not an important
factor when comparing effect sizes. In this case, this research will help show that control group
type does not significantly skew the results or influence the validity of research in this area.
Alternatively, if the research shows a significant difference in the weighted effect sizes
between those studies with an treatment and placebo control as hypthesized, it will suggest that
the type of control group has a significant influence on the effect size of experimental research
that tests mood disorder treatments. Not only will this outcome provide support for the
recommendation that there should be consistency in the type of control group when comparing
the results from randomized trials, but it will also dispute the validity of trials in which
significant effect sizes have been achieved using only one type of control. The implications of
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additional meta-analyses in this area that support these results could result in a shift in focus
from effect size to alternative and non-traditional qualitative and quantitative research being used
as indicators of treatment strength.
1.3 Background
There are numerous aspects of research design that are important to consider when
interpreting and comparing results. It has become the goal of some researchers to uncover
whether there is an advantage to using a treatment control versus a placebo control and if the use
of one over the other improves the validity of a study (Quitkin, Rabkin, Gerald, Davis, & Klein,
2000). Research in this area shows support for the idea that there is a strong connection between
research design and effect size and suggests that to improve the validity of a study, it may be
advantageous to utilize particular research design and methodological practices (Quitkin et al.,
2000; Thase, 1999).
1.3.1 Treatment-Controlled Trials and Placebo-Controlled Trials
There are many studies that examine the validity of randomized trials and the best
practices for research design and methodology. Unfortunately, some researchers do not make it a
priority to adhere to these best practices particularly during sample selection. According to Thase
(1999, pg 23), “too little attention is given to ensuring the reliability of diagnoses and dependent
measures, [and] sample sizes are seldom large enough to detect modest yet honestly significant
differences [between the treatment and control group]”. When researchers do not make it a
priority to follow best practices and fully understand the dose-response characteristics of the
treatment, it can result in too many trials being pursued (Thase, 1999).
The inclusion of a control group in the research design is outlined as a best practice in the
International ethical guidelines for biomedical research involving human subjects (2002). Castro
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(2007) suggests that there are scientific as well as ethical reasons for including a control group in
experimental trials and provides support for why best available therapy should be administered
to the control group when testing new therapies or when testing interventions against existing
therapies. Some may argue that there are societal benefits that outweigh the risks associated with
delaying treatment, however, there is likelihood that the illness may exacerbate or result in death
when subjects are withheld from receiving treatment (Castro, 2007; Kim, 2003). Even the most
active supporters of placebos recognize that the use of placebos is unethical if they result in an
increased risk of death or worsening of the illness (Kim, 2003). In the case of major mental
illness, a lack of a treatment can have detrimental effects that are not limited to the risk of suicide
(Kim, 2003). The state of being depressed or psychotic itself can cause immeasurable suffering
and as such, the ethical concerns associated with delaying or not providing treatment should not
be considered insignificant (Castro, 2007; Kim 2003; Thase, 1999). As stated by the World
Medical Association, “a placebo controlled trial should only be used if there is an absence of
existing established therapies” (Castro, 2007).
To contend the notion that delaying or withholding treatment from patients with major
depression can increase the risk of suicide or result in long-term toxic effects, several analyses of
suicide rates have been conducted (Kim, 2003). The results show that, even when controlling for
duration of exposure, there are no significant differences between the suicide or suicide attempt
rates for those exposed to investigational drugs, active controls and placebos (Kim, 2003; Khan,
Warner & Brown, 2000). It should be noted that these analyses were specific to depression and
cannot be generalized to all fields of study.
In terms of treating an illness, the purpose of placebo-controlled trials and comparator
trials differ. Placebo controlled trials are designed to determine if a medication is effective in
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treating an illness, however, comparative trials are designed to determine if the medication under
question is superior to the control treatment (Sneed et al., 2008). One of the challenges with
treatment-controlled trials is that using the standard that requires the investigational drug to be
superior than available treatments is too difficult and can result in some benefits not be realized
(Kim, 2003). Such benefits could include higher efficacy in the long-run or fewer toxic effects.
With this ‘better than active control’ standard in place, developing and approving new treatments
becomes more difficult (Kim, 2003). Using a treatment-control instead of a placebo-control also
has advantages as it gives researchers the ability to compare dose-response characteristics of the
treatment under question instead of looking to other studies to make such comparisons. When the
comparison of drug efficacy and dose-response characteristics is made across studies, there is a
risk that there will be significant differences in the non-specific factors or limitations in the
research design and methodology of one of the comparative studies. Such differences and
limitations often have implications for the validity and reliability of the results. A recent study
conducted by Jan and Shieh (2011) focused on uncovering the optimal sample sizes required for
adequate statistical power. Their results confirmed that comparing means from studies with
inadequate sample size is problematic which supports the notion that treatment outcomes should
only be compared when the treatments have been tested using similar research design under the
same conditions (Jan & Shieh, 2011).
Despite these and many other similar findings, best practices for research may not be
adhered to for various reasons. It is often the case that ideal research design is not attainable as
budgetary constraints must be taken into account during the research design process (Jan and
Shieh, 2011). These types of cost concerns can complicate study design and often trade-offs must
be made between aspects of study design such as study length, type of control and sample size
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(Jan and Shieh, 2011). For example, under budgetary constraints, researchers that aim to study
the effect of a particular pharmacotherapy may have to choose between selecting a smaller
sample size or administering a less costly therapy to the control group. One of the benefits of
placebo-controlled trials is that they have a higher statistical power and can therefore be
conducted with fewer patients than active control trials (Castro, 2007). This can be explained by
the high level of treatment separation in placebo-controlled studies, which results in an increased
likelihood of detecting the effects of the treatment (Castro, 2007). According to Castro (2007, p.
571) the ethical implications of using a smaller sample size is that “fewer subjects are exposed to
toxic or ineffective treatments” (Castro, 2007).
1.3.2 Relationship Between Design and Response
The study of the relationship between design and response has largely been in the area of
mental illness and more specifically depression. Studies that examine the design of late-life (over
50 years of age) depression RCTs provide evidence of a relationship between study design and
response rates. Results show that the antidepressant response rates in comparator trials were
between 20% and 30% higher than antidepressant response rates in placebo-controlled trials
(Roose & Schatzberg, 2005; Sneed et al., 2008). The results of one meta-analysis revealed
significant variability in response rates of outpatients with late-life depression and 27% of this
variability was attributed to the study type (placebo-controlled vs. treatment-controlled) (Sneed
et al., 2008).
The differences in antidepressant response rates are not limited to the results of late-life
depression RCTs. Rutherford et al. have conducted extensive research on the relationship
between research design and treatment response in adult patients between 18 and 65 years of age
(2009a). Their literature review examined randomized controlled trials of antidepressants and
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was aimed at uncovering whether design aspects influence the response to the treatment being
tested (Rutherford et al., 2009a). Using mixed effect logistic regression models, their aim was to
determine whether the non-specific factors, such as the type of control and study duration,
affected the response and remission rates in patients with major depression. All trials compared
an antidepressant to a placebo or another antidepressant. Ninety trials were analyzed and it was
determined that comparative studies, in which a drug was administered to the control group,
resulted in significantly higher odds of response and remission. Although this literature review
was very extensive in terms of the number of studies examined, some may argue that the impact
of control group type is exaggerated in antidepressant trials.
One possible explanation for the difference in response rates between treatmentcontrolled trials and placebo-controlled trials are expectations (Sneed et al., 2008). The
association between the type of control group and treatment outcome can be explained by subject
expectations. In experimental trials, a subject’s knowledge about the research design can
influence their expectations about the response they will have to the treatment (Rutherford,
2009b; Krell et al., 2004). Subjects participating in a comparative study know that they will
receive a treatment regardless of whether they are placed in the treatment group or control group
(Sneed et al., 2008). However, subjects in placebo-controlled trials know that it is possible they
will be administered a placebo. Sneed et al. point out that, although patients in placebocontrolled trials may experience hope for improvement, they will also experience doubt (2005).
Doubt regarding whether one will receive an active medication can lead to lower treatment
response expectations and in turn a decreased response to treatment (Sneed et al., 2008). The
expectations about treatment outcome can also be attributable to one’s personal attitudes
regarding the condition being treated, personal experiences with alternate treatments and type of
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treatment being tested (Krell et al., 2004). According to Krell et al., the condition or illness itself
can result in changes to one’s mood, personality and psyche that may shape expectations of
treatment outcome (2004). Together, design and unique patient characteristics play a role in
recovery expectations and may even interact with one another causing the influence of one to be
more or less pronounced. For example, subjects who have had positive experiences with
treatments in the past when participating in placebo-controlled trials may attend less to research
design aspects. In other words, positive expectations resulting from previous treatment success
may offset the doubt experienced by those in placebo-controlled trials.
Research conducted by Rutherford et al. on the relationship between study design and
participant expectations provides an explanation for the results of their literature review; why the
type of control group affects the response and remission rates in patients. Rutherford et al.
administered a questionnaire to thirty-seven undergraduate students in an introductory
psychology course (2009b). The questionnaire described two hypothetical clinical trials that were
testing the same drug for the treatment of a skin rash, but one of the trials was placebo-controlled
and the other was treatment-controlled. Participants were asked to rate their expectations of the
improvement they would experience if they participated in each trial without knowing what
treatment group they would be assigned to. The results showed that participants in clinical trials
have higher expectations of improvement when they know they could receive an active treatment
in the control group as opposed to a placebo. Unlike much of the research on this topic which has
been in the area of depression, this study provides support for the link between research design
and patient expectations in a more general context.
In the attempts to directly test the link between study design and patient expectancy,
Rutherford, Sneed, Eisenstadt, and Roose conducted an eight week RCT in which out-patients
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with major depressive disorder (MDD) were randomized and placed in a placebo-controlled or
comparator group (2010). Subjects were informed of their group assignment but were blinded to
their specific treatment assignment. Those in the placebo-controlled group were told that they
have a 50% chance of being administered an anti-depressant medication and a 50% of being
administered a placebo. Subjects in the comparator group were told that they would be receiving
an antidepressant drug whether they were assigned to the treatment or control group. Before and
after randomization, subjects in each group reported on their expectations of the likelihood that
they would experience improvements and their expectations of the magnitude of these
improvements. A regression model was fit to the data in order to determine whether subjects in
the comparator group reported greater expectations of improvement. Results from the regression
analysis showed that the effect of group assignment on the magnitude of improvement were
significant, however, there were no group differences in the expected likelihood of improvement.
In other words, the expectation of how likely one was to experience an improvement in
depression was the same among both groups, however, subjects in the comparator group
expected a significantly higher magnitude of improvement. These results support the hypothesis
that trial design influences participant expectations of improvement.
The predictive relationship between recovery expectations and health outcomes has been
supported by many research findings and is exhibited by the placebo-effect (Mondloch, 2001). In
other words, expectations have a central role in mediating this effect. Geers and Rose defined the
placebo effect as “changes resulting from an individual’s interpretations and expectations
produced by therapeutic activities” (2011, p. 735). Expectations are future-oriented beliefs that
facilitate one’s response and adjustment to the environment (Geers & Rose, 2011). In patients,
they can result in psychological responses that in turn influence health outcomes (Mondloch,
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2001). These responses can vary from having motivation to experience improvement and gaining
knowledge about the condition/illness (Mondloch, 2001). According to Flood, Lorence, Ding,
McPherson and Black, there are five mechanisms by which expectations can affect health
outcomes; “triggering of a physiologic response, acting to help motivate patients to achieve
better outcomes, conditioning the patient psychologically to observe certain types of symptoms
and ignore others, changing the understanding of the disease or acting in concert with anxiety to
heighten or reduce symptoms” (1993, p. 1044). Expectations have the power to cause individuals
to attend to or overlook particular sensations or symptoms, interpret sensations that may have
been ambiguous in the past as being negative or positive and attribute these sensations to the
treatment they are receiving (Barsky, Saintford, Rogers & Borus, 2001; Mondloch, 2001).
The role of expectations has been shown to be important to the experience and recovery
of individuals with various illnesses and even disabilities (Cole et al., 2002). Positive
expectations are associated with better treatment outcome and this association is strongest in
subjects that are suffering from pain (Krell et al., 2004; Mondloch, 2001. In patients who suffer
from chronic pain, expectations about pain severity can moderate pain tolerance for future
episodes of pain and expectations regarding recovery can influence the duration of pain (Cipher,
1997; Cole, Mondloch & Hogg-Johnson, 2002). Research shows that higher recovery
expectations explain why patients in treatment-controlled trials have significantly higher odds of
response and remission (Rutherford et al., 2009b). There is also evidence of negative patient
expectations having an influence on treatment outcome. In their study on non-specific
medication side effects, Barsky et al. found that patients who expected negative side effects
before taking a medication were more likely to develop these side-effects (2001).
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Patient expectations have not only been shown to correlate with clinical outcomes, but
have also been shown to be a predictive factor of these outcomes (Vaz-Leal, 1989; Krell et al.,
2004). In the case of major depressive disorder, Krell et al. describes the expectations of patients
as “modulating the rate of response to antidepressant medication” (Krell et al., 2004, page 1174).
To establish the association between expectation and response, Krell et al. conducted a singleblind experimental antidepressant treatment study; it was found that subject expectations were
the only variable that accounted for a significant proportion of the variance in depression scores
(according to the HAM-D scale) (2004). Analysis of the results also revealed a significantly
higher level of response and lower depression scores among subjects who reported an
expectation of treatment effectiveness versus those who reported an expectation that the
treatment would be somewhat effective (Krell et al., 2004). The influence of recovery
expectation on outcome and the strength of this association has been repeatedly been shown to
be independent from the effects of psychological, physiological or social variables (Mondloch,
2001).
The response that subjects have to a drug is thought to be the result of three types of
effects; pharmacological, conditioning and expectation (Volkow et al., 2006). According to
Volkow et al., the response to drugs is affected by the pharmacological treatment itself as well as
“expectation which is in turn sensitive to prior drug experiences” (2006, p. 1782). Their research
shows that expectations not only affect responses to treatment but also to placebos. In their
study, when subjects expected to receive a drug (for the treatment of Attention Deficit Disorder
(ADD)) but instead received a placebo it was found that they experienced increased activity in
the brain regions involved with emotional reactivity and reward. This effect was especially
evident in subjects who had no prior experience with the drug they were expecting to be

13

administered. This research provides evidence that expectation modulates the reinforcing and
therapeutic effects of drugs in subjects that may or may not have been administered the drug in
the past (Volkow et al., 2006).
Although the research findings provide a strong case for the key role that patient
expectations have in moderating response rates in placebo-controlled and treatment-controlled
trials, there are several other possibilities that exist as well. There may also be differences in the
design of placebo-controlled trials and treatment-controlled trials that contribute to a higher
response rate among patients. Some of the design features that have been found to significantly
differ between successful and unsuccessful trials are the dosing regimen, the number of treatment
arms and patient gender (Khan et al., 2004). It may also be the case that in pharmaceutical
clinical trials, the impact of design is stronger than it is in trials that test non-pharmaceutical
treatments. Further research must be done to determine whether there are differences in these
specific design features in studies with a placebo-control and a treatment-control and whether the
type of treatment being tested or the illness being treated moderates this impact. Much of the
research that has investigated the relationship between patient expectations and outcome has
been in the context of depression.
Systematic reviews of trials provide evidence that many controlled trials are
methodologically weak and that these weaknesses result in biased findings (Juni, Altman &
Egger, 2001). The conscious and sub-conscious attitudes and expectations of patients, doctors
and raters concerning patient improvement can also result in biases that contribute to differences
between these trials that, in turn, affect response rates (Sneed et al., 2005).
There are four types of biases in experimental trials that result in the distortion of statistical
analysis: selection bias, performance bias, detection bias, and attrition bias (Juni, Altman &
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Egger, 2001). It may be the case that trial design aspects like the type of control group or the
severity of the participant illness in a study may indirectly pronounce any one of these biases.
The method used to collect samples and allocate participants to treatment and control groups can
result in a selection bias; this bias occurs when there are differences in the groups that are
compared that result from errors in choosing the individuals or groups to take part in a study
(Juni, Altman & Egger, 2001). This bias may account for some of the difference in response
rates between placebo controlled trials and treatment controlled trials. When there is inadequate
or unclear concealment of treatment allocation and researchers’ conscious and subconscious
attitudes can play a part in patient recruitment and in the allocation of participants to each group,
the treatment effects can be exaggerated (Juni, Altman & Egger, 2001, Quitkin et al, 2000). Odds
ratios from trials with inadequate or unclear concealment were on average 30% lower (more
beneficial) than those from trials with adequate methodology (Juni, Altman & Egger, 2001). In
the context of anti-depressant trials, the differences in the type and severity of depression among
subjects in each type of study may also cause subjects to have different expectations about their
response to treatment and in-turn affect actual response rates. It has also been shown that the
severity of depressive symptoms can be significantly associated with a difference in response to
antidepressants and placebos (Khan et al., 2004). For example, it is possible that the type of
depression among subjects that sign up for and are chosen for comparator trials is on average
more severe and recurrent than those who enter placebo-controlled trials (Sneed et al., 2005).
Randomization protects against the selection bias; it is important that the sample for the study is
randomly chosen and that participants are randomly assigned to the treatment and control groups.
Blinding of treatment recipients and providers is used to protect against the performance
bias; this bias occurs when there are differences in the care received by patients (Juni, Altman &
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Egger, 2001). The conclusions that are drawn from the results of a study may be incorrect if the
performance bias is not taken into account. Some patients may experience improvements or
symptoms that are a result of other treatments or therapies they are receiving outside of the trial
(Juni, Altman & Egger, 2001; Vaz-leal, 1989)). It may be the case that the performance bias is
more pronounced in placebo-controlled trials versus treatment-controlled trials, or vice versa and
this may account for some of the difference in effect size between both types of studies. For
example, patients who are participating in a placebo-controlled trial may be more apt to seek
treatment outside of the study because they know they may be assigned to the placebo group and
therefore, may not be receiving any treatment in the study.
The detection bias results when there are differences in the observed and reported
incidences of the illness being treated among a certain group of subjects (Juni, Altman & Egger,
2001). Depending on the illness or condition, a particular gender or age group may be more
inclined or have a higher tendency to report their symptoms (Cole et al., 2002). There could be
differences in reporting of symptoms among participants in placebo-controlled and treatmentcontrolled trials. For example, participants who know they may have received a placebo may be
less likely to report an improvement in their symptoms because they may be under the
impression that any improvements they have experienced are a result of a placebo effect (Flood
et al., 1993; Juni, Altman & Egger, 2001). Further research needs to be done to determine if the
detection bias plays a role in this difference between the response rates among placebo and
treatment controlled trials.
When patients are excluded from treatment after they have been allocated to treatment
groups, an attrition bias may be introduced to the trial (Juni, Altman & Egger, 2001; Weissman
et al., 2012)). There are several possible reasons that patients may be excluded from the trial,
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these include deviations from protocol such as not adhering to treatment or treatment schedule
and a loss to follow up after treatment because patients are not available after treatment (Heo,
Papademetriou, & Meyers, 2009; Juni, Altman & Egger, 2001). An attrition bias occurs when the
patient excluded from the trial is not representative of patients that followed study protocol and
remained in the trial (Juni, Altman & Egger, 2001). It is often the case that those patients
excluded from the study did not adhere to the study protocol due to their prognosis (Juni, Altman
& Egger, 2001). Their prognosis can include severe side effects or increased severity of the
illness. In clinical trials of patients with depression, high rates of attrition have been reported
(Weissman et al., 2012). In a review of antidepressant randomized trials with elderly depressed
patients, there were a total of 8, 385 subjects and 27.3% of these subjects were terminated early
(Heo et al., 2009).
Research shows that various study-level and group-level design factors such as the
severity of symptoms, use of a placebo arm, number of arms, unbalanced treatment allocation
and study duration can account for significant differences in attrition rates (Heo at el., 2009;
Weissman et al., 2012). Heo et al. have found that higher attrition rates are significantly
associated with groups receiving an active antidepressant treatment as opposed to a placebo
(2009). In order to correct for the attrition bias, patients should be included in the analysis of the
study results despite not adhering to the study protocol (Juni, Altman & Egger, 2001).
Sneed et al. suggest that further research is required to determine if there may also be
differences in key factors such as research design and prognosis of patients between studies
conducted in North America and Europe (2008). Currently there is some literature that shows
that there are key differences in the prognosis of study participants and outcomes of crosscultural research (Strauss, 2007). Various factors such as genetics, environment and culture are
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thought to be responsible for these differences (Struass, 2007. Not much research has been done
to study these specific cross-cultural and social differences as researchers have made it a priority
to first understand whether there are cross-cultural differences in the prognosis of disorders. The
very fact that prognosis and measurement is often difficult when doing cross-cultural studies is
evidence that there are indeed differences (Strauss, 2007).
The goal of the International Pilot Study of Schizophrenia was to determine whether a
disorder like schizophrenia actually existed in other cultures or if there were cultural variations at
the syndrome level (Strauss, 2007). Researchers encountered issues with sampling, epidemiology
and patient functioning when trying to reach cross-cultural conclusions, indicating that future
research in this area will not be straightforward. It was concluded that there are definite crosscultural differences in the availability and efficacy of treatment and rehabilitation, recovery
programs, employment options and housing possibilities for patients with schizophrenia (Strauss,
2007).
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2

Methods
A meta-analysis was done to compare the effect sizes from randomized controlled trials

of treatments for mood disorders in which there was either a placebo or a comparative treatment
administered to the control group. The dependent variable for the investigation was the group
effect size which is a measure of treatment strength and an indicator of how important the results
of the study are. An exhaustive search of UBC’s online databases (specifically BioMed Central,
Biomedical Reference Collection, CogNet, MEDLINE, PsychARTICLES, PyschINFO,
PsychEXTRA, Public Library of Science and PubMed) was conducted using the search terms
‘depression – therapy’, ‘depression – RCTs’, ‘mood disorder – therapy’, ‘mood disorder –
RCTs’, ‘anti-depressant trials’ and ‘mood disorder – trials’. This search returned approximately
16,000 results which were reduced to 37 peer-reviewed journal articles using the following
inclusion criteria: 1) English language articles, 2) published between year 2000 and 2013, 3) a
comparison of a mood disorder treatment to a placebo or another treatment, 4) enrolment of adult
outpatients (over 18 years of age), 5) patients diagnosed with a mood disorder according to
DSM-III-R, DSM-IV, DSM-IV-TR, ICD-9, or ICD-10, 3, 6) an assessment of cognitive
functioning, 7) reporting of essential statistics so that an effect size (Cohen’s d) could be
obtained (see Figure 1) . To reduce variation, studies were excluded if there were inpatients,
subjects with psychosis or mania or pregnant women were enrolled. Several of these studies
compared more than two independent sample groups resulting in multiple effect sizes.
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Figure 2.1. Flow chart of included trials
Results from initial searches
(n=16,000)

Results from refined searches
(n=621)
Excluded because not experimental trial for mood
disorder (n=489)
Abstracts reviewed (n=132)
Excluded because no placebo or therapy comparison
group, study of in-patients, subjects with psychosis or
mania, subjects who were pregnant (n=64)
Papers reviewed (n=53)
Excluded because essential statistics not reported and
above reasons after further review (n=16)
Trials included in meta-analysis
(n=37)

Placebo-controlled trials (n=18)

Comparator trials (n=19)

A coding manual was developed to outline the various descriptors that were used to code
each research study (the detailed coding manual can be found in Appendix A). The articles were
coded based on sample descriptors (sample size, age, gender, clinical characteristics), source
descriptors (year of publication, funding source, type of study, number of groups), and most
importantly design descriptors (treatment name, measurement tool), outcome data (test mean,
control mean, standard deviations, group effect size) and quality (concealment of treatment
allocation, blinding of outcome assessment). The most important code, in terms of the purposes
of this meta-analysis, indicated whether or not the research design included a placebo or
comparative control. A sample of the coding table has been provided in Appendix B.
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All of the articles were coded by the author. For the purpose of calculating inter-coder
reliability of the coding, a random 30% of the articles analyzed were selected using a formula in
excel and coded by a second coder. The second coder was a fourth year undergraduate student
from Simon Fraser University who was provided training prior to coding. The average of
Cohen’s Kappa (measure of the agreement between two judges which takes into account the
agreement that is due to chance) for these 30% of the articles was 0.88, which indicates that
inter-rater reliability was relatively high. Any discrepancies in coding were resolved by the
author who reviewed and recoded the articles that were miscoded.
The weighted effect size average from those studies that used placebos were compared to
that of those studies that administered treatments to the control group. The group effects of the
treatments were coded, however, coding of the effects of time or group-by-time interactions were
not. This is because the effects of time cannot be influenced by the presence or lack of a control
group in the research design. Also, analyzing only the group effect size meant that the impact of
dependent variable, could be isolated. However, the decision to code only group effects
presented a challenge because many authors did not report this effect size (or the data required
for calculation of effect size) if they were not statistically significant and as such many articles
did not meet the criteria for coding. The group effect sizes from each study were averaged so that
there was only one effect size per study (unless the study had more than two independent
samples).
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3

Results

The dependent variable for the investigation was the group effect size. This variable was
calculated by taking an average of the group effect sizes from each study. The effect size was, in
some cases converted to and expressed as Cohen’s d. The mean effect size (d=0.3153), standard
error (0.0228), and 95% confidence interval (0.2705-0.3600) was also calculated. Based on these
statistics and inspection of a funnel plot (Figure 3.1) it was decided that one of the outliers, from
the placebo group of trials, be removed from the analysis (d=4.40). The statistics for the studies
included in the analysis have been summarized in Table 1. As shown in Table 3.1, the 37 placebo
and comparator-controlled studies analyzed included 66 active treatment conditions and enrolled
a total of 6940 participants.
Figure 3.1 Funnel plot of effect size by study size
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Table 3.1 Selected characteristics of included studies
Placebo-controlled Trials

Comparator Trials

All Trials

Studies

19

18

37

Active Treatment Groups

22

44

66

Patients

4549

2391

6940

Mean ES

0.296

0.344

0.313

Standard Error

0.029

0.038

0.023

0.240-0.352

0.270-0.419

0.269-0.358

95% Confidence Interval

Note. Mean ES= Weighted Effect Size expressed as Cohen’s D.

It was expected that the effect sizes from those studies that included a placebo control
group in their research design would be significantly different than the effect sizes from those
studies that include active controls. In order to determine this, the mean effect size for each
group of studies was calculated and expressed as Cohen’s d (Table 3.1).
Next, the homogeneity analysis of the data was conducted; homogeneity was rejected
(QT=188.22, df=51, p<0.05) and it was concluded that the variability across the data exceeded
the sampling error. A fixed effects model was then used to analyze the heterogeneous
distribution of effect sizes in which no assumption is required. The justification for using a fixed
effects model was that that the random effects assumption could not be met; this is the
assumption that the unobserved characteristics that may influence effect size, such as patient
expectations or concealment of treatment group, are not correlated with the moderator of interest
which is the type of control group (Clarke, Crawford, Steele & Vignoles, 2010). The results of
this analysis showed that grouping variable, which is the type of control used (active control or
placebo-control) in the research design, was responsible for significant variability between effect
sizes (QB=12.85, df=1, p<0.05). Although the results from the analog to the one-way ANOVA
showed that the grouping variable of interest has significant moderating effects, there was still a
23

significant amount of variability in the data that was unaccounted for (QW=175.36, df=50,
p<0.05).
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4

Conclusion

4.1 Purpose and Potential Applications of Research
The purpose of this meta-analysis was to investigate whether there is a significant
difference in the effect size between placebo-controlled and treatment-controlled randomized
trials, and mood disorder trials was used as the context for this investigation. The results of this
analysis were consistent with the initial hypotheses which stated that effect sizes were
significantly different in comparator trials versus placebo-controlled trials. It can be concluded
that control group type was a significant moderator of the variability observed in the effect sizes
in the mood disorder treatment trials of this meta-analysis. As stated previously, much of the
research examining the relationship between control group type and effect size has been in the
context of depression and has been limited to trials that test moderating effect of control group
type on effect size is restricted to randomized controlled trials for depression. By expanding this
meta-analysis to include non-pharmaceutical mood disorder trials, these results not only support
previous research but also build on it, which serves as the major strength of this analysis.
This analysis also provides important practical insights around the design, use of control
groups in experimental research and comparison of interventions. It supports the notion that
consistency in research design should be a key consideration for the valid comparison of
treatments and effect sizes from randomized controlled trials and that the effectiveness of a
treatment cannot be determined by comparing against only one type of control or under one type
of research design. When there are considerable differences in the design and methods utilized in
randomized controlled trials, using effect size as the sole indicator of treatment strength in the
comparison of treatments, could be an issue. This research may lead to potential changes in
standards for experimental research design and a potential shift in focus from effect size to
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alternative indicators of treatment strength. It also suggests that the very definition of RCTs and
our consideration of them as the gold standard for experimental research may need to be
reassessed as RCTs can vary significantly in design.
Previous research has shown that the impact of research design on effect size is
moderated by patient expectations and although the results of this analysis cannot be said to
provide direct evidence of this role, it is important to note that these results do not contradict it.
Higher expectations of recovery have been shown to explain why patients in treatment-controlled
trials have significantly higher odds of response and remission (Rutherford et al., 2009a). The
weighted effect size from the treatment-controlled group of trials in this meta-analysis was
significantly higher than that of the placebo-controlled trials and therefore supports the
hypothesis of Rutherford et al. about the role of expectations in recovery. These results support
the need for the development of methods and best practices to control for subject expectations,
which could include pre-treatment measures of recovery expectations (Krell et al., 2004). The
difficulty in controlling for patient expectation may in part explain why such methods have not
yet been developed.
The implications of this research may also extend to the procedures for informed consent
in mood disorder trials. The results of this meta-analysis support numerous studies which have
shown that subjects in treatment-controlled trials experience a greater response to treatment. This
suggests that an assessment of and potential modifications to current informed consent
procedures is required. In addition to being made aware of the risks associated with not receiving
treatment in placebo-controlled trial, there may be a need for patients to be informed of the risk
of experiencing a weaker response to treatment when enrolled in a placebo-controlled trial versus
a treatment-controlled trial.
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Although the results of this meta-analysis showed to be significant, it should be
mentioned that there was a small difference between the mean effect sizes of the studies being
compared. This closeness in effect sizes speaks to the strength of subject expectations in
placebo-controlled trials and as such warrants an alternative interpretation of the results; the
expectation of improvement alone can essentially have a similar impact as treatment controls
have on patient response.
4.2 Future Research
Additional research is required to further understand the mechanism by which control
group type impacts effect size. As discussed previously, it may be found that comparator trials
and placebo-controlled trials differ in various unidentified design aspects that have an impact on
the effectiveness of treatments for mood disorders. Rutherford et al. has gone as far to suggest
that “medication accounts for a minority of the change observed in clinical trials” (2009a, p.
177). Further research is also required to build on the current understanding of how patient
expectations play a role in this relationship. When subjects are made aware, before participation,
that they are entering a placebo-controlled or treatment-controlled study, research shows that
there is an impact on expectations of recovery (Rutherford et al., 2010). Improving patient
expectations may show to be an important method for improving the response to treatments,
however, as mentioned before, requirements will need to be introduced for monitoring and
controlling for patient expectations when testing and comparing treatments.
Future research may show that the moderating effect of research design on effect size
differs by the type of treatment being tested. For example, it may be found that in pharmaceutical
trials, the impact of research design, and more specifically, patient expectations on treatment
response could be different than in the testing of behavioral interventions. There is also a need
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for additional research to understand the link between research design and effect size outside the
context of depression and to determine whether and to what extent patient expectations play a
role in modulating this in other contexts. Research has yet to confirm whether the type of illness
being treated is a factor in the relationship between research design and response. It is
understood that perceptions of recovery differ by illness, so it is not implausible that the type of
illness impacts patient expectations of treatment efficacy and in turn, the response to treatment.
Until now, much of the research in this area has suggested that patient expectations have
a crucial role in the relationship between research design and response, however, further research
is needed to uncover the presence and influence of other moderating factors. There may be
disparities in the design of placebo-controlled trials and treatment-controlled trials that contribute
to differences in patient response or that make one design more vulnerable to biases or crosscontamination which in turn have an impact on effect size. Cross-contamination in the context of
a RCT can result in the diffusion of treatments which occurs when there is an exchange of
information between the treatment group and control group (Campbell, 1963). This results in
similarity in dependent variable between both groups. Further investigation is required to
determine whether the diffusion of treatments varies by research design.
Although it was not the focus of this research, subsequent research should consider the
impact of medical ghost writers on treatment response. Medical ghostwriting involves
professional writers and other parties who are paid, most commonly by pharmaceutical and
medical device companies, to produce or assist in the writing of scientific publications,
educational materials and other communication materials (Langdon-Neuner, 2008). What makes
an author a ghost writer is the absence of their name on pieces of work that they have contributed
to. When a writer’s name is omitted from an article, so is the name of the funding source for the
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assistance that is provided by the writer. It is believed by some that the when writers who are
paid by the pharmaceutical industry, it results in bias (Langdon-Neuner, 2008). This strength and
effect of this bias is still to be determined. Assessing the impact of using ghost writers on
clinical trial outcomes is problematic due to the challenge of accurately identifying them.
4.3 Limitations
There are several limitations that should be considered when interpreting the results of
this meta-analysis. First, this research synthesis was limited to clinical trial of mood disorders.
Further research is required if generalizations are to be made about the relationship between
control group type and effect size in other contexts outside of psychology. As mentioned before,
it may be found that the impact of control group type on effect size is moderated by the type of
disorder or symptoms being treated.
Second, the number of studies examined in this meta-analysis was a limitation. The small
sample size was a result of many authors only reporting significant effect sizes or main effects of
time which leads to the third limitation; the reporting of significant results only. Many studies
only reported significant results so it follows that effect size for the sample of trials included in
this meta-analysis may not be representative of the all mood disorder clinical trials in the
specified time frame.
Another limitation of this meta-analysis is that the studies included may be affected by
the publication bias, however, this influence is unclear. Many studies are not published as a
result of not having significant results. It could be found that there are more unpublished studies
with placebo controls than treatment controls or vice a versa, and if so this would impact the
inclusion of studies and in turn the results of this meta-analysis.
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Although the results of this analysis confirmed that there was indeed a statistically
significant variability between the placebo-controlled and treatment-controlled studies, it should
be noted that there was a large amount of variability within groups that was unaccounted for by
the grouping variable. This leads to the question of whether the between group variability
(QB=12.85), although statistically significant, is large enough to be meaningful given the large
amount of variability that is unaccounted for (QW=175.36). According to Huedo-Medina,
Sanchez-Meca, Marin-Martinez and Botella, the weakness of the Q statistic is that it has poor
power to detect heterogeneity when sample sizes are small, however, the definition of what
constitutes a small sample size in the context of a meta-analysis is not discussed (2006). Until
more attention has been given to this subject, the amount of variability between groups can only
be considered a potential limitation of this meta-analysis.
Lastly, the results of this meta-analysis may be influenced by the variation among
subjects who participated in the included trials, the different study types and study durations. An
analysis of participant demographic and clinical characteristics would have to be done in order to
assess this potential limitation.
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Appendices
Appendix A: Coding Manual
1)
2)
3)
4)
5)

Author Name
Study Name
Year of Publication
Funding Source
Type of Study
a. Dissertation
b. Investigator Initiated
c. Other
d. Not stated
6) Number of Treatment Groups
7) Sample Size
8) Mean Age
9) Gender Split
10) Clinical Characteristics
a. Major Depression/Depressive Disorder
b. Unipolar Depression or Major Depressive Disorder
c. Depressed Phase
d. Bipolar Disorder (includes Bipolar I, Bipolar II and Bipolar NOS Disorders)
e. Acute Bipolar Mania
f. Mania
g. Hypomania
h. Mixed Affective Disorder
i. Dysthymia (all types)
11) Test Treatment
12) Measurement Tool (primary and secondary)
a. Beck Depression Inventory (BDI)
b. Hamilton Depression Rating Scale (HDRS/HAM-D)
c. Montgomery-Asberg Depression Rating Scale (MADRS)
d. Brief Psychiatric Rating Scale (BPRS)
e. Young Mania Rating Scale (YMRS)
f. Mania Rating Scale (MRS)
g. Hospital Anxiety and Depression Scale (HADS-A)
h. Global Assessment of Functioning (GAF)
i. Depressive Syndrome Scale (DDS)
j. Global Assessment Scale (GAS)
k. Hopkins Symptom Checklist Depression Scale (HSCL-D-20)
l. DSM-IV-TR
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m. Clinical Global Impressions (CGI)
n. Clinical Severity Score for Glabellar Frown Lines (CSS-GFL)
13) Control Group Type
a. Comparator
b. Placebo
14) Test Mean(s)
15) Test Standard Deviation(s)
16) Control Mean(s)
17) Control Standard Deviation(s)
18) Group Effect Size(s)
19) Standard Deviation
20) Concealment of Treatment Allocation
a. Yes
b. No
c. Not Stated
21) Blinding of Outcome Assessment
a. Yes
b. No
c. Not Stated
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Appendix B: Sample of Coding Table
Author Name(s)
Wollmer, M.A. et al.

Zarate, C. A. et al.

Keitner, G. I. et al.

Erkilla, J. et al.

Facing depression with
botulinum toxin: A
randomized controlled trial

A Randomized Trial of anNmethyl-D-aspartate Antagonist
in Treatment-Resistant Major
Depression

A randomized, placebocontrolled trial of risperidone
augmentation for patients with
difficult-to-treat unipolar, nonpsychotic major depression

Individual music therapy for
depression: randomised
controlled trial

2012

2006

2013

2011

Study Name

Year of Publication
Funding Source

A private foundation that
supports medical research.

National Institute of Mental
Health

Janssen Pharmaceutical

New and Emerging Science
and Technology programme of
the European Commission and
the programme for Centres of
Excellence in research,
Academe of Finland

Not stated

Not stated

Investigator Initiated Study

Not stated

2

2

2

2

30

18

97

79

50.57

46.7

45

35.5

Not stated

12 female, 6 male

58.5% female, 41.5% male

78% female, 22% male

Major depressive disorder

Major depressive disorder

Major depressive disorder

Unipolar depression

Vistabel Botox Cosmetic,
Allergen

NMDA antagonist ketamine
hydrochloride

Risperidone Augmentation

Music

Primary Outcome: HDRS.
Secondary Outcomes: BDI,
CGI, CSS-GFL

Primary Outcomes: HDRS.
Secondary Outcomes: BDI.
BPRS, YMRS

Primary Outcomes: MADRS.
Secondary Outcomes: HDRS,
CGI

Primary Outcomes: MADRS.
Secondary Outcomes: HADSA, GAF

Placebo

Placebo

Placebo

Comparator

-10.07

24.9

230.3

3 month: 16.43 , 6 month:
14.74

Not stated

6.9

346.9

3 month: 9.33, 6 month: 10.65

-1.73

24.4

111.4

3 month: 14.10 , 6 month:
14.48

159.3

3 month: 8.77, 6 month: 9.60

Type of Study
Number of Groups
Sample Size
Mean Age
Gender Split
Clinical
Characteristics
Test Treatment
Measurement Tool

Control Group Type
Test Mean
Test Mean SD
Control Mean
Control Mean SD
Not stated
Group Effect Size
F(1,28)=12.30

F(1,16)=10.44

F=3.25

3 month t-test=2.29, 6 month
t-test=1.53

Yes

Yes

Yes

No

Not stated

Not stated

Not stated

Not stated

Concealment of
Treatment Allocation
Blinding of Outcome
Assessment
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