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Abstract

The placebo effect is well established in the pharmaceutical field for enhancing patient
compliance, persistence, and perceptions of drug efficacy. Effective utilization of the placebo
effect is often researched through color and overall pill shape. The intentional use of tablet
angularity, however, has not yet been evaluated. This study sought to determine a relationship
between angularity and intended use in the most common stimulants and depressants prescribed
in the U.S. through the analysis of databases provided by the National Institutes of Health,
Physicians’ Desk Reference, and Drugs.com. In order to investigate the data, a mean square
contingency test using the phi coefficient and a verifying chi-squared test of independence were
performed. This analysis found that while there was variety in tablet angularity, it did not
correlate with the perceived intended benefit of the sample. Further research is needed in the
deliberate design of pill shape so as to maximize the placebo effect, and consequently; the
efficacy of psychotropic drugs.
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Introduction

Scientific research unlocks many of life’s
mysteries. Its value through the ages cannot

be disputed. Yet, there is much that still needs
to be uncovered. Pharmacology is a popular
area of research, constantly teeming with
academic curiosity and new theories.
Unfortunately, mental illness and its treatment
have long been overlooked until recent years.
Its dark, tragic past can

be enlightened with research. Specifically,
attention must be brought to psychiatric drugs,
as the number of Americans taking these
medicines has been continuously increasing,
and by 2020, “16.5% of adults had taken
prescription medication for their mental
health,”(1). Since this number represents a
significant portion of the American population,
and because it continues to rise, achieving the
maximum benefit of these drugs with minimal
associated risks is more important than ever.
The millions who suffer from mental illness
deserve that all facets that prove the efficacy of
psychotropic drugs be explored.

Literature review

In order to attain this goal, both medication
adherence, as well as perceptions of efficacy,
must be addressed. It has been established that
the placebo effect— features,
ingredients, or beliefs about a pill having an
active role in its perception of efficacy— is a
particularly strong phenomenon in psychiatric
medications (2,3). This effect is pertinent to
maximizing both patient compliance as well as
perceived efficacy.

inactive

Compliance, or persistence, is a critical factor
to drug success (4), if a patient continues to
take a medication for the required length of
time, the active compound has more time to
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work, and therefore, the drug will have a
greater chance of meeting predetermined
clinical end points. The relationship between
compliance and perceived
demonstrated in the work of Kesselheim et al.
(5) where the team evaluated the effect of a
change in shape or color on non-persistence. In
the shape portion of this study, a sample of
11,513 patients were evaluated, 3286 (29%) of
which had a change in pill shape. In addition,
the team conducted a similar portion of the
study with a color change. They discovered
that after a change in pill shape, 66% of
patients  discontinued their medications.
Similarly, after a change in pill color, 34% of
patients discontinued their medications. This
data is significant in demonstrating the need for
thoughtful pill design in the psychiatric field.
In other words, if pharmaceutical companies

efficacy was

are meticulously intentional when designing
pills, it will be less likely such companies will
need to change pill shape in the future. With
less shape change, the risk of non-persistence is
decreased. This represents the importance of
maximizing shape and color placebos in order
to increase patient compliance, and therefore
drug efficacy.

In addition to long-term increases in drug
efficacy due to patient compliance, the placebo
effect also offers short-term increases
perceptions of efficacy. This phenomenon was
observed in the work of Amawi and Murdoch
(6), who concluded that different colors
consistently evoked different benefits to
patients. For example, red proved to be more
stimulating, while blue proved to be more
calming. Likewise, the work of Schapira et al.
(7) was able to conclude that patients who had
pills dyed more “calming” colored felt that
their improved. Both

in

anxiety symptoms
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Schapira et al. as well as Amawi and Murdoch
concured that congruence between a pill's inert
factors, in this case color, and intended benefit,
in this case calming or stimulating, improved a
drug's perceived efficacy. This increase in
perceived efficacy is directly linked to a
reduction in perceived symptoms. Hence, the
placebo effect is extremely relevant to the
pharmacology field, to increased drug efficacy,
not only through compliance as seen by
Kesselheim et al., but also through short-term
perceptions as illustrated in the studies of
Amawi, Murdoch and Schapira et al. The use of
inert factors to maximize active compounds'
performance allows for a risk minimization and
efficacy maximization strategy, as many drugs
present unpleasant side effects when doses are
increased unnecessarily (8-10).

Despite the side effects avoided through
maximizing the placebo effect, the use of color
in the form of Food Drug & Cosmetic (FD&C)
dyes in drugs presents a controversy. There is
abundant evidence establishing that the
proprietary labeled excipients like FD&C dyes
and sweeteners are increasing in both
prevalence and concentration in U.S. products
(11). Not only are these dyes increasingly
common, but they are also found in dangerous
quantities in places where labeling regulations
are more lax. For example, the research of
Kulkarni et al. found that Indian
pharmaceuticals had mislabeled excipients and
concerning levels of additives and dyes (12).
That same year, Kumar et al. (13) proved this
research to be mirrored in the U.S., since the
prevalence of dyes and certain preservatives
was also observed to be higher than reported.
The work of Lehmkuhler et al. (14) confirms
the conclusions of Kulkarni and Kumar in a
more modern context. Lehmkuhler also
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expanded upon the work of these two groups
by extending the research into the field of over-
the-counter (OTC) products where they studied
vitamins, prenatals, and syrups. All of these
OTC products exceeded the daily limits set by
the FDA. This once again exemplifies the
improper labeling seen in the work of Kulkarni.
The significance of the mislabeling and poor
regulation seen in this study was supported by
the findings of researchers like Bateman et al
(15), who concluded through meta-analysis that
excipients like dyes and preservatives can
negatively affect the behavior of children and
cause hyperactivity. This study also concluded
that limiting these dyes was important for
reducing the risk of hyperactive behavior and
negative side effects. Due to the controversy
regarding the significant risks and dishonest
labeling of FD&C dyes (11-19), it is important
to consider alternative avenues
ingredients to maximize a placebo effect while
minimizing unnecessary risks.

to these

Despite the risks associated with dyes,
Sarpatwari et al. (20) found that 72% of
research participants relied on pill color to
determine if they took the correct medication.
Therefore, there is certainly a function to color,
however, the same individuals did not value the
pill color enough to pay a $1 premium on a $5
copay to keep the color. Thus, although
“requiring uniform pill appearance may help
increase adherence,”’(20) this is not of
paramount importance. On the other hand,
research by Kesselheim et al. (21) concluded
that pill color was directly linked with
adherence to medication and was therefore
critical. However, this study was performed
only on patients taking one of three MI drugs
after hospital dispatch. In addition, Kesselheim
et al. (21) found data following the results of
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Khan et al. (22) that compliance was more
negatively influenced by a change in pill shape
than color, (66% vs 34% odds of non-
persistence). This suggested that when dyes
were removed, pill shape offered a way to
identify pills, ultimately reducing the risk of
non-persistence. This finding offers a solution
to the discrepancy presented by Sarpatwari et
al.; patients wish to identify and know they
took the correct medication, but do not
necessarily value that this identification is
through color. Therefore, there is disagreement
between researchers on the value of pill color.

This conundrum may be solved through
thoughtful use of shape.
Although many studies focusing on

maximizing the placebo effect focus on color
perception in dyed pills, both shape and unique
form offer a similar, if not more effective,
effect. However, the work of Khan et al. (22)
found that “pharmaceutical companies [do not]
color and formulate the shape of drugs to
enhance the treatment response”, but rather
shape the drug in capsule form for extended-
release options, or tablet form for a faster
release. This incongruence is significant in
determining that that shape is not an effective
way to maximize drug efficacy, because the
unique benefits of capsule vs. tablet outweigh
the placebo response that may differ from
individual to individual.

However, Khan et al. (22) also found that
“55% of psychotropics [in the U.S. market]
were tablets” in 2010. Therefore, if the placebo
effect can be maximized in the unique form of
these tablets, viz. their angularity, a significant
impact can be made on the efficacy of
psychotropic drugs.

Original article

The work of Blazhenkova et al. (23)
demonstrated the placebo effect in terms of
tablet angularity by finding that perceptions of
more angular pills were more stimulating and
that more round pills were more calming. In
addition, Blazhenkova et al. theorized in their
study that “the choice of the shape of pills and
supplements is rather arbitrary, irrelevant to the
claimed benefit of the drug”. However, this
hypothesis was based on the juxtaposition of
tablets with angular edges and calming
intended benefits in the Turkish market, but not
based on an actual evaluation of the overall
market. Additionally, this incongruence is yet
to be evaluated in the literature, and the
correlation between angularity and intended
use in the current population of U.S.
psychotropics is unknown. In other words, no
research to date has evaluated how
pharmaceutical companies take advantage of

the effect that angularity may have on efficacy.

This research attempted to fill this gap in the
literature by evaluating how effective pill
angularity is currently being utilized in US
psychotropics. To do so, the correlation of
angularity with the intended benefit of the most
common prescription stimulant and depressant
tablets in the U.S was explored.

This research will be the first to evaluate if
tablet angularity is currently being used
effectively in U.S. psychotropics. Based on the
findings of previous studies, namely those of
Blazhenkova et al. (23), the hypothesis of this
study was that angularity and intended
stimulating benefit are negatively correlated.
This would mean that psychotropic tablet
manufacturers are not currently employing the
most recent findings, and therefore are not
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maximizing the efficacy of their drugs through
angularity.

It is critical to understand both the direction
and magnitude of the correlation between
angularity and intended use
psychotropics to determine if more attention
must be paid to thoughtful design. Thoughtful
design is key, for changes in design can lead to
non-persistence in the short term (4-5).
Therefore, it is crucial that the areas where
congruency between these variables does not
occur receive more attention, and on the other
hand, the areas that already have a strong
degree of correlation do not need to trade
persistence for an unnecessary change in pill
angularity. Ergo, this study provides context as

in current

to whether or not designing and editing
psychotropic unique forms is necessary.

Similarly, the unveiling of this relationship
between angularity and intended use will offer
insight into the market to pharmaceutical
companies and marketers who wish to sell
more of their drugs. A more congruent
relationship between angularity and intended
benefit suggests a greater placebo effect of the
drug, and thus a drug perceived as being more
effective (2-3,5-7,20,22,23). Generally
speaking, when a drug is perceived as more
effective the consumer will be more likely to
continue taking that brand of medication
(5,21). This continuance of consumption can be
associated with an increased opportunity for
producer which s the
pharmaceutical companies' best interest in
terms of desirable profit from increased drug
sales.

revenue, in

Materials and methods
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A correlational analysis was performed to
evaluate if tablet angularity is currently being
used effectively in U.S. psychotropics. Data
was collected and analyzed for the 15 most
commonly  prescribed
depressants.

stimulants and

Methods

Correlational research analyzes variables in
their natural environments to define a
relationship between them (24). The variables
are not manipulated but rather, data is collected
after they are set.

This method is cost-efficient and has little
demand for additional resources in the context
of this study. However, correlational research
is limited in what it can deduce, being that
correlation does not equate to causation (24).
This method, therefore, provides little room for
inference as to what factors underlie the
correlation. Additionally, the sample must be
representative of the population. In the context
of this study, this indicates the need for clearly
defined variables: angularity and intended
benefit.

Despite its limitations and opportunities for

bias, correlational research avoids bias
presented by other methods when data
collection is done objectively (25). For

example, because correlational research does
not involve data manipulation, it does not
foster the same biases experimental methods
may encounter.

Correlational research was suitable for this
study, as it was pertinent to the research goal of
evaluating the U.S. prescription
psychotropic market for efficacy in the
utilization of pill angularity as a placebo effect.

current
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To evaluate this, a relationship between pill
angularity and intended benefit in the current
market was determined. The nature of a
correlational study allowed the description of a
relationship between angularity and intended
use while maintaining their independence from
each other. Determining this relationship may
help to fill the gap in the literature by
uncovering the current state of the US
psychotropic market and how pharmaceutical
companies are utilizing new research to begin
the process of evaluating if there is any
thoughtful intention regarding pill angularity.

Data sample

A sample of stimulant (n=47) and depressant
(n=29) doses was included in the study. This
sample consisted of different active compounds
and brand names including 4 stimulant drugs
and 9 depressant drugs. Employing a larger
sample representative of the most
frequently prescribed psychotropics succored
to limit the potential of a skewed and
inaccurate correlation, often referred to as an
illusory correlation (26).

size

of
system

Although there are other categories
psychotropics, the central nervous
(CNS) stimulants and depressants were deemed
to be the only psychotropic categories with
naturally (discrete) dichotomous intended
benefits. In other words, stimulants and
depressants have a clearly defined use, which is
naturally divided into two groups rather than
lying on a spectrum (27). Other psychotropics
include antidepressants, antipsychotics, and
mood stabilizers (28); albeit stimulating and
calming in thief chemical nature, these drugs
do not always offer an explicitly stimulating or
calming intended benefit (29),

therefore excluded from the

and were
study. This
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distinction is  important to  assessing
congruence, as previous research has only
established parallels between stimulating and
calming intended benefits, while no research
has examined the potential effects of the gray

area in between.

In order to select the sample, The National
Institute on Drug Abuse (NIDA) pages on
(CNS) stimulants (30) and CNS depressants
(31) was consulted. While a search for the most
commonly  prescribed  stimulants  and
depressants yielded numerous results, NIDA
was selected as the most accurate data source.
The data provided by NIDA was optimal for
this study because it was credible, objective,
and accessible. NIDA is a branch of a reputable
government agency, the National Institutes of
Health (NIH). In addition, this branch has
access to all government-protected data on
prescription rates and is therefore most capable
of providing an objective sample of the most
common drugs in a category. The publications
were able to be used without permission, for
they explicitly note that they are “available for
your use and may be reproduced in its entirety
without permission from NIDA,”(30,31).

Data collection

For each of the sampled drugs, the Prescribers
Digital Reference (PDR) (32) was consulted to
collect data. The PDR is a subdivision of the
Physicians' Desk Reference suite of services.
While the credibility of PDR is the subject of a
debate in the medical field (33-35), the
opposition argues that since its data is sourced
directly from FDA-approved drug package
inserts, “the PDR is thus a negotiated effort of
commercial enterprises and governmental
regulators,”(33). However, both those opposed
to as well as those in favor of PDR’s use in a
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clinical setting agree that the PDR provides
researchers with objective data on dosing and
indications for use (32-35). According to the
PDR webpage, it is “the most recognized drug
information reference available the
U.S.,”(32). This claim is particularly
significant, as the use of the PDR offers
objective data on the drugs sampled. The
intended benefit, stimulating or calming, of
each dose of each drug was able to be
determined. Using the PDR for this purpose
removed the opportunity for biased data, which
concern for alternate

in

would propose a
databases (36).

After charting the dosages and form, the
intended benefit for each drug sampled was
recorded. In this study, all stimulants were
found to have a stimulating intended benefit
while all depressants were found to promote a
calm state (37-40).

In addition to accessing the PDR, data was also
collected on the angularity of each drug. As no
study to date has attempted to measure
angularity in this context, extra consideration
was put into the best method of doing so.
Finally, Drugs.com (41) was chosen as the data
source for this task. Drugs.com acknowledges
itself as “the largest, most widely visited,
independent medicine information website
available on the Internet,”’(42). This claim is
solidified by a cross-sectional study of 1875
pharmacists, which found that the most
commonly used database amongst the sample
was drugs.com (43). In addition to its
popularity, Drugs.com aims “to be the
Internet’s most trusted resource for drug and
related health information[...] by presenting
independent, objective, comprehensive and up-
to-date information in a clear and concise
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format,”(42). Evidently, the credibility of
drugs.com is established and government
organizations such as FDA and NIH

recommend its use to both consumers and
healthcare professionals as “a reliable website”
to stay “better informed” about drugs (44,45).
Therefore, Drugs.com was found to be the most
appropriate  database to determine the
angularity of the sampled tablets.

In order to collect this data, the Drugs.com Pill
Identifier (46) page for each dose in this study
was consulted. On this page, an image of the
tablet, as well as a physical description, was
provided. The image served as a verification,
confirming the physical description as being
accurate. The description included the shape of
the tablet. According to Drugs.com, the shapes
of pills in the US market include the following:
Round, Capsule-Shaped, Oval, Egg, Barrel,
Rectangle, 3 Sided, 4 Sided, 5 Sided, 6 Sided, 7
Sided, 8 Sided, U Shaped, Figure 8, Heart,
Kidney, Gear, Character (46). Those in this
sample include the following: Round, Capsule-
Shaped, Oval, Rectangle, 3 Sided, 4 Sided, 5
Sided, 6 Sided.

Shapes were coded into either angular or curvy.
Tablets are generally produced with rounded
edges, as sharp edges pose a danger when
swallowed (47,48). Therefore, a clear
parameter was defined for angularity, without
requiring true angles to be present: shapes that
contained one or more straight edges were
classified as being angular. On the contrary,
curvy pills were defined as those which did not
contain a straight edge. From these definitions,
angular shapes included the following:
Rectangle, 3 Sided, 4 Sided, 5 Sided, 6 Sided;
while curvy shapes included: Round, Capsule-
Shaped, Oval. Both the shape and the
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determined angularity of each drug sampled
were recorded.

Data filtration

Following data collection, the sample was then
refined by excluding all doses of drugs that
were not in the tablet form. Although generic
versions of drugs are often consumed, these
were omitted in order to align with the research
question. By using only brand name drugs,
only the companies that held trademarks on
drug formulas, and therefore those who strived
to be maximally efficient and invest in making
their product more preferable than generic
versions were evaluated. Drugs and/or doses no
longer prescribed in the USA, either because of
being discontinued or banned, were not
considered in this study.

Analysis

Within the field of correlational research, there
of analysis with
applicability to this study. When describing
which method is most effective at answering
the research question, it is important to
acknowledge the assumptions of various
approaches. In order to do so, only those
correlational methods that met the parameters
of this study were considered.

are numerous methods

The research question involved two variables:
intended benefit and angularity. By only using
drugs with a clearly defined intended benefit,
this variable could be described as a discrete
dichotomy. Similarly, the subjectivity of

® =(AD-BC)/[(A+B)(C+D)(A+C)(B+D)]

In this equation, letters A-D represent the
numerical values found in each data box in the
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angularity presented the need to define this as a
discrete dichotomy as well. For example, a
scale of angularity is immeasurable and leaves
room for significant researcher bias. In order to
reduce this bias, defining angularity by the
presence of straight lines established angularity
as a natural dichotomy. Since both intended
benefit, as well as angularity, are discrete
dichotomies, the phi coefficient (¢), or mean
square contingency, selected as the
appropriate analytical test.

was

Phi correlation was the most pertinent test to
answer the research question, as similar
correlational tests were found to not operate
under assumptions aligned with the research
question of this study. For instance, Cramer’s
V operates under the same assumptions as phi
but includes more than 2 variables (49).
Similarly, Tetrachoric correlation also employs
two dichotomous variables, but they must be
artificial dichotomies (49,50). Ultimately, phi
the
appropriate method because it measured a
relationship two naturally
dichotomous variables, therefore, aligning with
the research goal (49,50).

correlation was selected as most

between

In performing the analysis the bivariate data
classified into stimulating vs. calming and
angular vs. Curvy was used. The data was
entered into a 2x2 contingency table, thereby
translating the data from qualitative to
quantitative (Table 1). Lastly, the mean square
contingency was calculated per equation 1.

(1)

contingency table created (51, Table 1). This
equation yielded a value between -1 and +1. A
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value of 0 indicated no relationship, while
negative values indicated a negative correlation
and positive values a positive correlation (52).

Results

All data was collected and filtered to include
only tablets prescribed in the U.S.. During
filtration, twenty-five doses across four
stimulant drugs, as well as five depressant

Table 1. Distribution of Angularity
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drugs and their corresponding doses, were
omitted from this study for various reasons.
The filtered sample consisted of 45 doses of 13
psychotropics.

In Tables 1 and 2, the distribution of angularity
across drug classes is represented by the exact
data (Table 1) as well as frequencies as a
percentage of the total sample (Table 2).

Stimulant Depressant total
Angular 10 6 16
Curvy 12 17 29
total 22 23 45
Table 2. Relative Frequencies as Percentages
Stimulant Depressant total
Angular 22.22% 13.33% 35.56%
Curvy 26.67% 37.78% 64.44%
total 48.89% 51.11% 100.0%

Table 1 is the 2x2 contingency table used to
calculate the mean square contingency and chi-
squared (X°) value for the data. Table 2 used
this same data, but presented the values as
percentages of the sample. As depicted in
Table 2, nearly half of the sample was
stimulants. However, only 35.56% of the
sample  was  classified as
Correspondingly, there were more curvy

angular.

stimulants than there were angular (12 vs 10).
Similarly, there curvy
depressants than there were angular depressants
(17 vs 6). Such conclusions can be visualized
in Figure 1. While there are more angular
tablets than curvy in both classes, it was clear
that the distributions of angularity between
stimulants and depressants were not identical,
thus differences needed to be evaluated.

were also more
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Depressant

total
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Curvy
20 25 30 35 A0 45
Tablets

Figure 1. Visualization of the distribution of angularity

Analysis
In order to assess the strength of this

relationship well its  statistical
significance, the data from Table 1 was used to
calculate the following wvariables: r ¢
0.20225, X* = 1.84, p-value = 0.05, degree of

freedom = 1, critical value = 3.841

as as

The calculated phi coefficient (0.20225)
indicates a weak positive relationship between
intended benefit and angularity. This suggests
that there is a relationship between stimulant
pills and angular form as well as depressant
pills and curvy form. However, the lack of
strength in this relationship further indicates
the necessity of a chi-squared test to evaluate
its independence.

A p-value of 0.05 was selected, since a 95%
interval is the standard for
determining statistical significance in the
pharmaceutical field (53). The equation df = (r
- I)(c - 1) was used, where r is rows, c is
columns, and df is degrees of freedom for a

confidence

given contingency table to calculate the degree
of freedom to be 1. From these values, the
critical value for a chi-squared test was
calculated to be 3.841. The chi-squared value
for this data (1.84) was less than the critical
value for 1 degree of freedom and a 95%
confidence interval (3.841). Therefore, the
weak positive relationship between intended
benefit and angularity was not statistically
significant and may have been due to chance.
Thus, no significant statistical association
between intended benefit and angularity was
found. This conclusion signified that the
aforementioned discrepancies between the
distributions of angularity in stimulants and
depressants may be due to chance and are,
consequently, not statistically significant.

Discussion

The data collected and analyzed using the
corresponding statistical tests confirm the null
hypothesis by establishing that, while there is
variety in angularity, it does not correlate with
the intended benefit of the current most
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frequently prescribed stimulant and depressant
tablets in the U.S. The data also provided
credibility to Blazhenkova’s prediction that pill
and supplement shapes are chosen arbitrarily
(23). While similar studies have been
performed within the body of pharmaceutics
research, for example, that conducted by Khan
et al. (22) which found that pharmaceutical
companies “do [not] color or formulate the
shape of drugs to enhance the treatment
response”, no prior studies have investigated
congruity between angularity and intended
benefit. This study attempted to fill this gap.

Despite consistent findings on the placebo
effect of wvarious inert factors and their
congruence with intended use, it must be noted
that the placebo effect observed is dependent
upon many factors and will therefore differ
from patient to patient (54-57). As a rule, the
maximization of a placebo effect will increase
a drug's perceived efficacy, however, this may

not be true for all patients.

The results of this study are limited and future
research is needed to determine whether
manufacturers take drug shape into account as
a factor to increase drug efficacy. Furthermore,
this study was limited to stimulant and
depressant tablets; therefore, the results of this
study can not be generalized to the entire drug
market. Existing literature reports on this trend
of incongruence in pill characteristics across
more categories than sole angularity or solely
psychotropics (2-3,5-7,21-23). This suggests
that generalization of these results may be
possible in the coming years with further
investigation. Such investigation is important,
as the field contains numerous stakeholders.
For example, this study pertains to consumers,
producers, and external stakeholders.
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The consumers of stimulants and depressant
tablets are those who wuse such for
psychological benefit; often long-term patients,
for example, those taking drugs to manage a
chronic complaint like Attention Deficit
Hyperactivity Disorder (ADHD), but also those
looking for acute relief, for instance, those
taking a depressant to manage fear on a plane
ride. Tablets with angularity congruent to their
intended use may provide a greater placebo
effect (23), ergo offering an increased
perceived efficacy to patients, both long term
as well as short term. This perception may also
increase patient compliance, which
consequently increases the likelihood of drug
in long-term patients (4-5,20-21).
Therefore, the finding that this congruence is

SucCCeEsS

not intentionally present in all psychotropics is
significant to patients, as they may not perceive
that they are receiving the most effective
medication.

Much research is being performed to reduce the
negative consequences of other placebo factors.
Take excipient FD&C dyes as an example,
which are associated with various symptom
presentations, including, but not limited to,
ADHD, cancers, and liver toxicity (11-19).
While the inclusion of these dyes may increase
the placebo effect, thoughtful angularity
provides an avenue to do such with minimal
adverse effects. Therefore, the finding that
producers are not employing thoughtful
intention to tablet angularity represents an area
in which improvement can be made and
research can be focused on to enhance patient
response to psychotropics without the risks
associated with other added ingredient
associated factors.
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Similarly, this research  affects the
manufacturers of psychotropics. The new
understanding that tablet angularity within this
field is not being used efficiently may be used
to promote product differentiation and
competition with substitutes. By determining
that manufacturers may not be using thoughtful
design the placebo effect,
motivation to change design may be offered to
competitors producing the same product. This
is because product differentiation, “an attempt
to shift or to change the slope of the demand
curve for the market offering of an individual
supplier” (58), offers the manufacturer an
opportunity to shift the market away from
perfect substitutes and toward a more
competitive market. With an increased demand

to maximize

for a specific product, the manufacturer has the
opportunity to increase their profit (59), thus
congruence in angularity and intended benefit
is in the seller's favor, and this research
presents an opportunity for manufacturers.

Additionally, it is important to further
investigate other classes of drugs besides

References
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stimulants and depressants. The question must
be posed: is the incongruence found in this
study seen across other classes? If so, the need
for manufacturer education on efficient placebo
use may be needed. Regardless, additional
research is also indicated to determine if drugs
with more congruent inert factors command a
larger market share and are perceived to be
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