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Abstract 

 Health dietary supplements compared to prescription drugs are different in deciding to consume and the end user is the 

main decision maker. Packaging plays the most important role in product marketing and branding in the nutritional supplement 

industry. Packaging shape and color can impact a decision to buy as well as identify what type of item it is and whom it is 

made for. Packaging factors such as color and shape are important in clinical and marketing aspects. Many types of research 

on the effect of packaging on psychology or marketing aims have been investigated. This study aimed to evaluate 

consumers' preferences for color and shape in oral solid dosage forms (OSDF) by eye-tracking technique. Eye movements are 

directly correlated to feelings, attention, learning, and reminding of an advertisement or product. This study tried to find 

consumer preferences by considering eye movements. This study includes two parts: evaluating the independent impact of 

color and the independent impact of shape on drowning the participants' attention by tracking the eyes. Thirty participants (15 

men and 15 women, aged 20 to 50) with normal and full-color vision participated in the experiment. Images with a neutral 

(grey) background including 8 colors for each tablet form were made based on previous studies. Images with a neutral (grey) 

background including 8 shapes for each color were made. Shapes were selected based on the most current shapes used in the 

pharmaceutical industry. The images were shown to participants and their eye movements were collected by eye tracking 

device (TobiiT60). The descriptive data analysis indicated that white is the most favored color among the sampling population 

with a mean vision time of 2252 milliseconds. On the other hand, the pink color was selected as the least favored. For shapes, 

descriptive analysis of data indicated that the hard gelatin capsules are the most favored dosage form among the sampling 

population with a mean vision time of 1238 milliseconds. On the other hand, pearl 1 was selected as the least favored compared 

to other shapes with a mean vision time of 992 milliseconds. Based on the results of this research, the preferable form of 

general dietary supplement is small and white totally. The results indicated that white color is the most favored color and pink 

color is the least favored one. In addition, the hard capsule was selected as the most favored dosage form while the pearl was 

selected as the least favored one. No significant difference between men and women groups was observed. This may be 

important for pharmaceuticals to produce medicines with the most preferences for both clinical and marketing aspects. Color is 

the most preferred characteristic with the perception that color is related to the therapeutic indication of supplements. Shape 

and size can affect preferences regarding the compliance of patients. 
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1. Introduction 

Over-the-counter drugs (OTC) including health 

dietary supplements compared to prescription 

drugs are different in deciding to consume. 

Prescribers or physicians are decision-makers in 
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prescription drugs, but for supplements, the main 

decision maker is retail or end consumer [1]. 

Hence previous studies showed that choosing 

an OTC is in the low-risk categories of products, 

consumers don’t need detail of products such as 

adverse effects or active ingredients to decide. In 

these categories factors related to cognitive 

aspects such as graphics (shape, color, and 

texture) have more effect than logic factors such 

as ingredients and price [2]. Therefore, 

marketing activity for consumers can influence 

making decisions in the supplement market. 

Packaging plays the most important role in 

product marketing and branding in the 

nutritional supplement industry. Package shape 

and color can impact a decision to buy as well 

as identify what type of item it is and whom it 

is made for. Packaging factors such as color and 

shape is important in clinical and marketing 

aspects of the manufacturing of supplement [3]. 

There are several Researches had investigated 

the effect of packaging on psychology or 

marketing aims; however, fewer studies have 

tried to understand consumers' preferences in 

oral solid dosage forms (OSDF) [4]. One 

research demonstrated the use of 

white color tablets regarding a preference effect 

[5]. Although, in a survey, it has been revealed 

that more than 50% of the patients select white 

as their preferred color for tablets [6]. 

The pharmaceutical industry is increasingly 

recognizing the needs of individuals who 

experience difficulties taking conventional 

tablets and is responding with products that are 

easier to swallow and more convenient to take. 

Similar to fast-moving consumer goods (FMCG), 

for OTC supplements, it is important to ensure 

that a product’s packaging is easily visible and 

recognizable and that it differentiates the product 

from the competition [7].  

Marketing specialists use color experts and 

graphic designers to choose the best color and 

shape for their products. It was shown that color 

advertising and packaging attract audiences 15 

times more than black-and-white forms [8]. 

Furthermore, it was found that various colors of 

OSDF may be understood to be related to some 

pharmacological properties like rapidity of 

action, effectiveness, or site of action inside the 

body [9,10]. Based on associative learning 

mechanism theory, factors of shape and color 

can be related to preferences. This theory 

explains how the surrounding environment 

affects the events [11]. Within this mechanism, 

it can be assumed that the shape and color of 

oral solid tablets or capsules can be stimulants 

for consumers to choose a supplement that has 

the best efficacy [9,12]. Regarding the placebo 

effect, if the color of the medicine was not 

correlated to the perceived effects, patients do 

not respond very well [13]. This study was 

conducted to determine what color and shape 

are more acceptable to consumers of 

supplement products. 

Several studies showed that the oral solid 

forms, which they predict to pass the esophagus 

more easily, are considered as easy swallowed 

medications by patients too [6]. On the other 

hand, visual aspects of supplements such as 

shape can be helpful to recognize and 

differentiate supplements; furthermore, 

aesthetic considerations are very important to 

the acceptability of customers (37). Patients’ 

acceptance and compliance depend on the 

visual appearance of the tablet [14]. 
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Attractive colors and shapes are not 

separated from the main goal, the color used in 

packaging causes the recall of products for 

customers, it was called marketing, ‘Recall’ 

[15]. Another study shows that color has more 

effect than shape [16]. 

1.1. Eye tracking method 

The main idea of eye tracking is identifying 

vision and attention [17]. Eye movements are 

directly correlated to feelings, attention, 

learning, and reminding of an advertisement or 

specifications of a product [18,19]. Some 

Studies showed that eye movements are 

comparable with cognition [20]. It’s 

investigated that eye movements are strongly 

dependent on decision tasks, which could be 

related to cognitive behaviors [21]. In 

marketing studies, eye movement evaluations 

are considered indicators in situations where 

someone is stimulated by viewing a product. In 

this way, the data is gathered quickly, 

indirectly, and in a non-invasive way [22]. 

Various measures such as fixation count, time 

to first fixation, and especially fixation duration 

can be used to investigate the gazing behavior. 

These measures can explain and predict choice 

behavior [23]. The eye-tracking technique is 

rarely used in marketing research in the dietary 

supplement industry. In studies with a goal-

oriented attention approach, they have focused 

on specific tasks to evaluate the effectiveness 

and purchase willingness of a product [24]. The 

eye-tracking technique is also used to determine 

food visual stimulating factors including color 

and shape [25], or customer conception of 

quality aspects such as effectiveness [26]. 

Furthermore, eye-tracking powerfully contributed 

to the study of aspects that affect consumer 

behavior [27, 28], decision goals [29], and 

thinking style [30]. 

1.2. Eye movement measures  

The eye fixation pattern reveals how consumers 

distinguish information from an image. In this 

study, fixation duration measurement is used to 

evaluate consumer gazing behavior. Fixation 

duration is the total time of eye fixation on an 

area of interest (AOI) which is the most 

sensitive measure to process cognition [31].  

This study aimed to investigate what colors 

or shapes for solid dosage forms are most 

preferable by consumers. In addition, it 

investigated the preferences of women and men 

in drug choice. 

2. Materials and Methods 

This study includes two parts, the first part was 

done to evaluate the independent impact of 

color on the eye movement of customers and 

decision time. The second part investigates the 

impact of shape on the customers’ attention. 

2.1. Participants  

Thirty persons (15 men and 15 women, aged 

from 20 to 50) with normal and full-color vision 

participated in this research. They were selected 

from customers of three pharmacies in Tehran, 

the capital of Iran.    

The study was done based on the ethical 

guidelines of academic research. Candidates 

participated in the study voluntarily and without 

any incentive. They were informed about the 

test before starting and they were allowed to 

exit the study at any time. 
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2.2. Stimuli  

To achieve eight similar stimuli for each part of 

the experiment, a scientific method was used. 

Similar images with the same brightness and 

size are generated by Adobe Photoshop. 

2.2.1. Part 1: investigating colors 

Images with a neutral (grey) background 

included 8 colors for each tablet were designed. 

Selected colors were blue, purple, yellow, red, 

white, green, brown, and pink by earlier studies 

[32]. 

2.2.2. Part 2: investigating Shapes  

Images with a neutral (grey) background 

included 8 shapes for each color were made. 

Shapes were including a caplet, round tablet, 

triangle tablet, oval tablet, soft capsule, hard 

capsule, and two kinds of pearl the most current 

shape used in the pharmaceutical industry. 

2.3. Test design  

Since the objective of this study was to define 

which color and shape design affect customer 

gazing behavior, two separate parts were 

created. 

Before starting the experiment, a nine-point 

calibration technique was used to be ensured 

about healthy eyes of participants/subjects. 

Calibration points were dispersed throughout 

the viewing field for maximum accuracy. 

Subjects were instructed to sit as still as 

possible and avoid large head movements. The 

participants were told to choose an appropriate 

supplement. After completing the calibration 

procedure, the stimuli were shown. In part 1, 

choosing the best color, 8 images were 

displayed in the shape of the drug that was 

invariable and the colors were variable in the 

image (for example in one image 8 capsules 

with different colors were shown). Each image 

was shown 3 times, while the location of drugs 

in the image changed randomly. Based on the 

high-pressure theory each image was shown for 

3 seconds [33]. In part 2, for choosing the 

shape, 9 images were displayed in which the 

color of the drug that was invariable, and the 

shapes were variable (for example in one image 

8 grey shapes were shown). Other details are 

similar to the first part. 

The instrument of the study is an Eye 

Tracker called Tobii T60. It was used to collect 

participants’ eye movements as well as 

preferences. It is a binocular system with a 

sampling rate of 60Hz and a processing latency 

of <17ms. A high-resolution 15-inch 

widescreen monitor, with 1920 x 1080 pixels 

was used to display images. Participants were 

asked to sit at a distance of approximately 65 

cm from the sensor of the Tobii T60 device. For 

getting better results a solitary location was 

prepared for participants. The data were 

analyzed using IBM SPSS 23 software. 

3. Results and Discussion 

3.1. Color 

A descriptive analysis of data (Table 1) for 

the time of vision for each color indicated that 

white color is the most favored color among the 

population with a mean vision time of 6758 

milliseconds. On the other hand, the pink color 

has been selected as the least favored color 

compared to other colors with a mean vision time 
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of 1283 milliseconds. The other colors were 

placed at the same rank (Figure 1). 

 

 
Figure 1: Mean of vision time for each color. 

 

Utilizing ANOVA statistical test, it has been 

clarified that there was a statistically significant 

difference among different color groups in terms 

of mean vision time (Table 2). 

Although there were significant differences 

between white and pink compared to other 

groups, no significant difference has been 

demonstrated among the other colors (Figure 2). 

In addition, no significant difference between 

men and women groups was observed. 

 

 
Figure 2: 95% confidence interval of mean vision 

times for each color. 

 

Table 1: Descriptive analysis of vision time for each color. 

Color N Mean SD 
95% Confidence 

Interval 
Min Max 

Blue 29 4123 2662 3110 - 5136 98 9687 

Purple 28 4524 2355 3610 - 5437 473 8795 

Yellow 29 4182 2542 3215 - 5149 191 7734 

Red 30 4074 2666 3078 - 5070 67 9420 

White 28 6758 4084 5174 - 8342 232 14658 

Green 29 4150 2626 3151 - 5148 198 8519 

Brown 29 3673 2204 2834 - 4511 133 6893 

Pink 1 1283 -- -- 1283 1283 

Total 203 4468 2904 4066 - 4870 67 14658 

 

 

Table 2: ANOVA test for the difference in vision time among different color groups. 

Groups Sum of Squares df Mean Square F Sig. 

Between 188785003 7 26969286 3.471 0.002* 

Within 1515183365 195 7770171 -- -- 

Total 1703968369 202 -- -- -- 

* Indicated significant differences 
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3.2. Shape 

Descriptive analysis of data for the time of vision 

for each shape (Table 3) indicated that the hard 

capsule is the most favored dosage form among 

the population with a mean vision time of 3716 

milliseconds. On the other hand, the pearl 1 has 

been selected as the least favored in comparison 

with other shapes with a mean vision time of 2976 

milliseconds. The other shapes were placed at the 

same rank (Figure 3). 

 

Figure 3: Mean of vision time for each shape. 

ANOVA clarified that there was no 

statistically significant difference between 

different shape groups in terms of mean vision 

time (Table 4). 

Although there was a difference in the mean 

vision time, no significant difference has been 

demonstrated among different shape groups 

(Figure 4). In addition, no significant difference 

between men and women groups was observed. 

 

 

Figure 4: 95% confidence interval of mean vision 

times for each shape. 

 

Table 3: Descriptive analysis of vision time for each shape. 

Shape N Mean SD 
95% Confidence 

Interval 
Min Max 

Caplet 26 3612 2373 2653 - 4570 464 7603 

Triangle Tab 29 3645 2531 2682 - 4607 68 9390 

Pearl 1 29 2976 1938 2239 - 3713 134 6920 

Oval Tab 28 3693 2323 2792 - 4593 67 8702 

Soft Capsule 30 3404 2710 2392 - 4416 67 10287 

Pearl 2 28 3418 2322 2517 - 4319 66 8059 

Hard Capsule 29 3716 2452 2783 - 4649 66 7849 

Total 199 3492 2367 3161 - 3823 66 10287 

 

Table 4: ANOVA test for the difference in vision time among different shape groups. 

Groups Sum of Squares df Mean Square F Sig. 

Between 11735225 6 1955871 .342 .914 

Within 1097956661 192 5718524 -- -- 

Total 1109691886 198 -- -- -- 
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3.3. Colors 

Previous studies addressed the subject of which 

design attributes (e.g. proto typicality, unity) 

influence consumers’ cognitive and affective 

responses [34]. Specific studies on color and 

shape are rare, especially practical research. The 

purpose of this study was to provide a way to find 

the right color and shape for dietary supplements 

in the pharmaceutical industry. 

The results indicated that color affects 

preferences. Moreover, differences in preferences 

for colored products by both genders were noted 

previously [35]. Some earlier investigations 

showed that consumers have certain preferences 

for color in or all solid forms [5, 36]. If 

the color of the drug was not by its perceived 

effect, consumers may not comply successfully 

with their prescribed treatment [6]. Therefore, 

color preference is more important for both 

clinical and marketing aspects. 

A gender effect also appears in our results. 

Women appear to distrust medicines more than 

men. Previous studies showed that gender has a 

meaningful relationship with preferences 

regarding color and shape [37].  

In this study, it was shown that consumers of 

general health supplements prefer to use white 

color. Earlier studies demonstrated that in the 

adult age group, white color is the preferable color 

for oral solid forms such as tablets.  

The results also demonstrated that the most 

undesirable color was pink [5]. It is proven that 

flavor perceptions can be induced by the color of 

tablets [38]. The color of oral solid forms has been 

correlated to taste, yellow color is related/belongs 

to salty, and pink is correlated to the sweet taste of 

the tablet regardless of its actual components [39]. 

Several studies have been conducted to 

investigate the effect of color on perceptions of 

efficacy [36]. Studies showed that blue is usually 

considered relaxing or tranquilizing while yellow 

and red are characterized as stimulating or 

exciting [40]. For capsule dosage forms, it was 

shown that red and black capsules referred to 

more potent than blue ones [6]. The color of a 

tablet has also been associated with specific 

diseases and can affect patient adherence. A 

change in tablet color can reduce adherence in 

patients who take medication for seizures [41].  

3.4. Shapes 

Acceptability is the general ability of the patient 

to practice a pharmaceutical product as intended 

[42]. The swallowing process can affect the 

acceptability of oral solid dosage forms of 

medications such as tablets or capsules [43].  

On the other hand, visual aspects of 

supplements such as color or shape can be helpful 

to recognize and differentiate supplements, 

furthermore, from aesthetic considerations, it’s 

important to accept each product consumer [37]. 

Acceptability of patients for tablets and their 

compliance is beside the factors described by 

other studies, related to the visual appearance of 

the tablet [14]. Hence, the status of size has been 

investigated and big capsules were thought to be 

more potent than small capsules. however, for 

tablets, the perfect size would be small, circular, 

and coated [5].  

 Other studies showed that gelatin capsules 

were easier to swallow than tablets and coated 

tablets were easier than uncoated tablets [11]. The 

probable color was white for both tablets and 

capsules. The preferred shape for small tablets 

was arched circular, and oval for medium and big 
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size tablets. The difficulty to swallow of the 

tablets is increasing with bigger sizes [11]. 

However, we could not find any meaningful 

results to show any difference between various 

shapes, it is obvious that consumers prefer to use 

smaller sizes. 

4. Conclusion 

This study aimed to investigate what colors or 

shapes for solid dosage forms are most preferable 

by consumers. The results indicated that white 

color is the most favored color and pink color was 

the least favored one. In addition, the hard capsule 

was selected as the most favored dosage form 

while the pearl 1 was selected as the least favored 

one. No significant difference between men and 

women groups was observed.  

The results of this study were demonstrated 

considering the association between gazing 

behavior, cognitive aims, and defined tasks. This 

study showed the status of understanding factors 

influencing eye movements in an eye-tracking 

test for a better achievement of this method. 

This may be important for pharmaceuticals to 

produce medicines with the most preferences for 

both clinical and marketing aspects. Color is the 

most preferred characteristic for solid dosage 

forms by consumers with the perception 

that color is related to the therapeutic indication 

of supplements. Shape and size can affect 

preferences regarding the compliance of patients. 

The pharmaceutical industry is increasingly 

recognizing the needs of individuals who 

experience difficulties taking conventional tablets 

and is responding with products that are easier to 

swallow and more convenient to take. Based on 

The results of this research, in brief, the perfect 

form of general supplements is small and white in 

color. 

Acknowledgments  

None. 

Conflict of interest  

The authors declare to have no conflict of 

interest. 

Funding 

None. 

References 

[1].  Alsobrook Jr HB. An overview of liability for 

OTC drugs. Drug Inf J. 1992;26(3):317–28.  

[2].  Munafò MR, Roberts N, Bauld L, Leonards U. 

Plain packaging increases visual attention to health 

warnings on cigarette packs in non-smokers and 

weekly smokers but not daily smokers. Addiction. 

2011;106(8):1505–10.  

[3].  Brieger WR, Salami KK, Oshiname FO. 

Perceptions of drug color among drug sellers and 

consumers in rural southwestern Nigeria. Res Soc Adm 

Pharm. 2007;3(3):303–19.  

[4].  Ahuja S, Scypinski S. Modern pharmaceutical 

analysis: An overview. Handb Mod Pharm Anal. 

2001;3:1.  

[5].  Overgaard ABA, Møller‐ Sonnergaard J, 

Christrup LL, Højsted J, Hansen R. Patients’ 

evaluation of shape, size, and colour of solid dosage 

forms. Pharm World Sci. 2001;23(5):185–8.  

[6].  Buckalew LW, Coffield KE. An investigation of 

drug expectancy as a function of capsule color and size 

and preparation form. J Clin Psychopharmacol. 

1982;2(4):245–8.  

[7].  PHARMACEUTICAL PACKAGING - How 

Advances in Pharmaceutical Packaging Are Better 

Meeting Patients’ Needs | Articles | drug development 

and delivery back issues | Drug Development &amp; 

Delivery [Internet]. [cited 2018 Jan 13]. Available 

from: http://www.drug-dev.com/Main/Back-

Issues/PHARMACEUTICAL-PACKAGING-How-

Advances-in-Pharmaceu-1367.aspx. 



Effect of color and shape in health supplement preferences, Eye tracking method 

353 

[8].  Berman M. Street-smart advertising: How to win 

the battle of the buzz. Rowman & Littlefield 

Publishers; 2010.  

[9].  Buckalew LW, Sallis RE. Patient compliance and 

medication perception. J Clin Psychol. 1986;42(1):49–

53.  

[10].  Thorens G, Gex-Fabry M, Zullino DF, Eytan A. 

Attitudes toward psychopharmacology among 

hospitalized patients from diverse ethno-cultural 

backgrounds. BMC Psychiatry. 2008;8(1):55.  

[11].  Ajzen I. The theory of planned behavior. Organ 

Behav Hum Decis Process. 1991;50(2):179–211.  

[12].  Bowling A, Ebrahim S. Measuring patients9 

preferences for treatment and perceptions of risk. Qual 

Saf Heal Care. 2001;10(suppl 1):i2--i8.  

[13].  Buckalew LW, Ross S. Medication property 

effects on expectations of action. Drug Dev Res. 

1991;23(2):101–8.  

[14].  Sailis RE, Buckalew LW. Relation of capsule 

color and perceived potency. Percept Mot Skills. 

1984;58(3):897–8.  

[15].  Priluck Grossman R, Wisenblit JZ. What we 

know about consumers’ color choices. J Mark Pract 

Appl Mark Sci. 1999;5(3):78–88.  

[16].  Drew J, Meyer S. Color Management for 

Packaging: A Comprehensive Guide for Graphic 

Designers (p. 224). RotoVision; 2008.  

[17].  Poole A, Ball LJ, Phillips P. In search of salience: 

A response-time and eye-movement analysis of 

bookmark recognition. People Comput XVIII—design 

life. 2005;363–78.  

[18].  Richardson DC, Spivey MJ. Eye tracking: 

Characteristics and methods. Encycl Biomater Biomed 

Eng. 2004;3:1028–42.  

[19].  Schwarzkopf S, von Stülpnagel R, Büchner SJ, 

Konieczny L, Kallert G, Hölscher C. What lab eye-

tracking tells us about wayfinding. a comparison of 

stationary and mobile eye-tracking in a large building 

scenario. In: Eye Tracking for Spatial Research, 

Proceedings of the 1st International Workshop (in 

conjunction with COSIT 2013). 2013. p. 31–6.  

[20].  Liversedge S, Gilchrist I, Everling S. The Oxford 

handbook of eye movements. Oxford University Press; 

2011.  

[21].  Castelhano MS, Mack ML, Henderson JM. 

Viewing task influences eye movement control during 

active scene perception. J Vis. 2009;9(3):6.  

[22].  Graham DJ, Orquin JL, Visschers VHM. Eye 

tracking and nutrition label use: A review of the 

literature and recommendations for label enhancement. 

Food Policy. 2012;37(4):378–82.  

[23].  Bialkova S, Grunert KG, Juhl HJ, Wasowicz-

Kirylo G, Stysko-Kunkowska M, van Trijp HCM. 

Attention mediates the effect of nutrition label 

information on consumers’ choice. Evidence from a 

choice experiment involving eye-tracking. Appetite. 

2014;76:66–75.  

[24].  Bialkova S, van Trijp HCM. An efficient 

methodology for assessing attention to and effect of 

nutrition information displayed front-of-pack. Food 

Qual Prefer. 2011;22(6):592–601.  

[25].  Jantathai S, Sungsri-in M, Mukprasirt A, 

Duerrschmid K. Sensory expectations and perceptions 

of Austrian and Thai consumers: A case study with six 

colored Thai desserts. Food Res Int. 2014;64:65–73.  

[26].  Mitterer-Daltoé ML, Queiroz MI, Fiszman S, 

Varela P. Are fish products healthy? Eye tracking as a 

new food technology tool for a better understanding of 

consumer perception. LWT-Food Sci Technol. 

2014;55(2):459–65.  

[27].  Goldberg JH, Helfman JI. Comparing 

information graphics: a critical look at eye tracking. In: 

Proceedings of the 3rd BELIV’10 Workshop: BEyond 

time and errors: novel evaLuation methods for 

Information Visualization. ACM; 2010. p. 71–8.  

[28].  Werthmann J, Roefs A, Nederkoorn C, Jansen A. 

Desire lies in the eyes: attention bias for chocolate is 

related to craving and self-endorsed eating permission. 

Appetite. 2013;70:81–9.  

[29].  van der Laan LN, Hooge ITC, De Ridder DTD, 

Viergever MA, Smeets PAM. Do you like what you 

see? The role of first fixation and total fixation duration 

in consumer choice. Food Qual Prefer. 2015;39:46–55.  

[30].  Ares G, Mawad F, Giménez A, Maiche A. 

Influence of rational and intuitive thinking styles on 

food choice: Preliminary evidence from an eye-

tracking study with yogurt labels. Food Qual Prefer. 

2014;31:28–37.  



Tahmasebi N., et al. / IJPS 2022; 18 (4): 345- 354 

354 

[31].  Russo JE, Dosher BA. Strategies for 

multiattribute binary choice. J Exp Psychol Learn Mem 

Cogn. 1983;9(4):676.  

[32].  Goethe JW von. Theory of colours. Dover 

Publications; 2006. 246 p.  

[33].  Mormann MM, Navalpakkam V, Koch C, 

Rangel A. Relative visual saliency differences induce 

sizable bias in consumer choice. 2012;  

[34].  Veryzer Jr RW, Hutchinson JW. The influence of 

unity and prototypicality on aesthetic responses to new 

product designs. J Consum Res. 1998;24(4):374–94.  

[35].  Dittmar M. Changing colour preferences with 

ageing: A comparative study on younger and older 

native Germans aged 19–90 years. Gerontology. 

2001;47(4):219–26.  

[36].  De Craen AJM, Roos PJ, De Vries AL, Kleijnen 

J. Effect of colour of drugs: systematic review of 

perceived effect of drugs and of their effectiveness. 

Bmj. 1996;313(7072):1624–6.  

[37].  Cattaneo AD, Lucchelli PE, Filippucci G. 

Sedative effects of placebo treatment. Eur J Clin 

Pharmacol. 1970;3(1):43–5.  

[38].  Delwiche J. The impact of perceptual 

interactions on perceived flavor. Food Qual Prefer. 

2004;15(2):137–46.  

[39].  Srivastava RK, More AT. Some aesthetic 

considerations for over the-counter (OTC) 

pharmaceutical products. Int J Biotechnol. 2010;11(3–

4):267–83.  

[40].  Jacobs KW, Nordan FM. Classification of 

placebo drugs: effect of color. Percept Mot Skills. 

1979;49(2):367–72.  

[41].  Kesselheim AS, Misono AS, Shrank WH, 

Greene JA, Doherty M, Avorn J, et al. Variations in pill 

appearance of antiepileptic drugs and the risk of 

nonadherence. JAMA Intern Med. 2013;173(3):202–8.  

[42].  Kozarewicz P. Regulatory perspectives on 

acceptability testing of dosage forms in children. Int J 

Pharm. 2014;469(2):245–8.  

[43].  Stegemann S, Gosch M, Breitkreutz J. 

Swallowing dysfunction and dysphagia is an 

unrecognized challenge for oral drug therapy. Int J 

Pharm. 2012;430(1):197–206.  

 


