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Abstract 

Stakeholders consider aesthetics and sustainability as important aspects of over-the-counter pharmaceutical 

(OTCP) packaging, and studies show that their interests should be represented more. To address this, a 

framework which supports designers to develop aesthetically pleasing sustainable OTCP packaging was 

generated, keeping at its core the stakeholders. The requirements were identified, leading to the architecture 

development and implementation in a prototype tool. Results provide a degree of evidence that the 

framework contributes to a user-centred design approach for OTCP packaging. 
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1. Introduction 
People make use of over-the-counter pharmaceuticals (OTCP) to treat minor ailments, such as pain 

relief and common cold treatments. While packaging's main function is protection, there are 

opportunities to adopt sustainable practices. Sustainable design aims to reduce the negative impacts on 

the three pillars of sustainability: environment, economy, and society. With the healthcare industry 

moving towards self-medication (Kauppinen-Räisänen, 2011), there is an increase in self-service 

pharmacies and groceries stocking OTCP products (Gauld et al., 2015; Martins et al., 2016). For this 

reason, shelf appeal is important in OTCP packaging, to attract the consumer’s attention. The 

complexity of OTCP packaging design is increasing with growing competition and the constant push 

for sustainability.  

A study conducted by (More and Srivastava, 2010) gathered data from pharmacists who stated that 

consumers remember the aesthetic attributes of OTCP products the most. Another study conducted by 

(Kauppinen-Raisanen and Luomala, 2010) explored the preferences of packaging colours of painkillers 

and sore throat medicine. They also suggest that colour plays a role in communication, where colours 

evoke expectations about pharmaceutical trustworthiness. The effectiveness of packaging is dependent 

on the consumer's level of involvement at the point of purchase (Petty and Cacioppo, 1986). This 

describes the effort that the consumer makes to search for information regarding a product (Petty and 

Cacioppo, 1986). Low involvement products are low in price, emotional value, and risk factor (Clement 

et al., 2015). There is also a greater chance of impulse buying. While generic pharmaceuticals may be 

low in price, there is a high risk factor since they are related to health (Kauppinen-Räisänen, 2011). A 

study conducted by (Gore et al., 1994) concluded that consumers have a high level of involvement when 

purchasing OTCP products, since they search for information about the product, and evaluate between 

OTCP brands. Since consumers are responsible for decisions about use of OTCP medications, such as 

appropriate doses regimens, they look for information about the OTCP product on the packaging. 
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Therefore, the packaging's aesthetic attributes act as a means of communicating information about the 

OTCP product, and to differentiate against competing products.  

An extensive literature review indicates that there is a gap in investigating the aesthetics and 

sustainability aspects when designing OTCP packaging. To address this gap, the overall aim of this study 

is to generate knowledge to the research objective: 'To develop a framework to design aesthetically 

pleasing sustainable over-the-counter pharmaceutical packaging and evaluate it.' 

The study conducted to address this research objective adapts the Design Thinking (Norman, 2016) 

approach throughout the solution phase of the methodology proposed by (Duffy and Donnell, 1998). 

Design Thinking was adopted to understand the stakeholders' requirements, as it focuses on human 

centred design. Studies show that stakeholder needs should be better represented from the early stages 

(Gottfridsson, 2008) of the design process of OTCP packaging (Lorenzini et al., 2017; Ward et al., 

2010). The main stakeholders throughout OTCP packaging's life cycle are the consumers who purchase 

OTCPs, the pharmacists who dispense the OTCP, and the designer who would design OTCP packaging.  

Based upon this introduction, the rest of this paper is structured as follows. Section 2 identifies the 

necessary requirements for a design framework to support the design of aesthetics and sustainability in 

OTCP packaging. Section 3 reviews related work of sustainable packaging design support systems. 

Section 4 investigates any issues for consumers and pharmacists which relate to OTCP packaging. 

Section 5 defines ASSIST-OTCPP framework, whilst Section 6 evaluates a prototype computer-based 

tool implementation of the framework. Sections 7 and 8 discuss and conclude the results respectively. 

2. Identifying the Requirements for the Design Support Framework 
The aim of the first study was to identify the framework requirements to support sustainability and 

aesthetic design characteristics in OTCP packaging. Semi-structured interviews were conducted with 

eight OTCP packaging development stakeholders, three female and five male. Five of the participants 

were Maltese while the others were from other countries (the Netherlands, India, and England). They 

had range of two to twenty-five years of experience in handling OTCP packaging. A good mix of design 

experience was achieved, despite the small sample size. While this sample size is small compared those 

in quantitative research, various authors (Boyd, 2001; Creswell, 1998; Morse, 1994) agree that sample 

sizes of between five and ten participants is sufficient to reach saturation. Although the data collected 

from a small sample size cannot be easily generalised, the depth achieved leads to a more complex 

internal consistency (Fischer, 2006). With permission obtained from the participants, the interviews were 

recorded and transcribed to identify themes, through a thematic analysis using QSR International’s 

NVivo 12 software (QSRInternational, 2018). The Intercoder Reliability analysis resulted in an average 

Cohen’s kappa score of 0.71, which was adequate given the substantial agreement between the codes 

(Landis and Koch, 1977). Each interview lasted approximately an hour on average. 

Some insights on important characteristics in OTCP packaging design was also gathered. The 

participants claimed to hardly consider sustainability, saying that “there is not much knowledge” on 

sustainable practices in OTCP packaging. All participants agreed that recycling blisters is difficult, 

saying that “Pharmaceutical packaging is always a big challenge to recycle”. The participants noted 

that the OTCP packaging industry has strict requirements on hygiene, artwork and manufacturing. Cost 

was determined to be the biggest constraint. It was also concluded that shelf appeal is important, but less 

than in other sectors, such as in food packaging. All participants agreed that they would use such a 

framework if it would guide them to consider aesthetics and sustainability in their design practice.   

The results indicated that a framework would be useful as early as the task clarification stage of the 

design process. It should make designers aware of standards to observe, and take packaging on the 

market as case studies in evaluations. The framework should also suggest aesthetic qualities (e.g. colour) 

depending on the target audience (e.g. tablets for older adults). Finally, it must be computer-based, and 

focus on both the design and optimisation of new and existing primary and secondary packaging.  

3. Review of Sustainable Packaging Design Support Systems 
A literature review was conducted to evaluate trends in the design support for sustainable packaging. 

A set of references concerning design systems was created to define the literature search. Searches 
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were conducted using Google, Google Scholar, Academia, and Design Society. The terms 

“Pharmaceutical packaging” were searched with terms such as “sustainable design tool” and “design 

support system”. The search was restricted to studies in English, within a 10-year time frame from 

2011 onwards. In total, three design support systems were reviewed. While there are various design 

support systems for other types of packaging, this study focuses on those which specifically manage 

pharmaceutical packaging. 

PharmaSC (Halim et al., 2019) is a computer-based tool which minimises the cost and greenhouse gas 

emissions throughout the supply chain of pharmaceuticals. Packaging is considered, but this tool is 

used to support the sustainable manufacturing of pharmaceuticals. This tool is used to design new 

products, when the framework should be used to also optimise existing packaging.  

The computer-based tool developed by (Johnson&Johnson, 2008) evaluates environmental impacts of 

new packaging designs, during the material selection activity in the embodiment stage of the design 

process. The tool informs designers of regulatory requirements based on packaging performance.  

The paper-based design guidelines described in (van Soest-Segers and Haffmans, 2019) aim to give an 

overview of the sustainability aspects (prevention, reduction, recyclability, and material selection) when 

designing pharmaceutical packaging. The guidelines optimise new concepts in the embodiment stage.  

The design support systems for packaging in other industries provide valuable insights. However, 

OTCP packaging has additional requirements over typical packaging. The interviews with the OTCP 

packaging development stakeholders (Section 2), revealed the importance of following hygiene, 

artwork, and manufacturing standards throughout the packaging production process. They also 

mentioned that packaging from other industries is more easily recycled, and requires more shelf 

appeal. This indicates that design systems for other types of packaging are not appropriate to support 

the design of OTCP packaging. Out of the design support systems reviewed, only the aforementioned 

three contend specifically with pharmaceutical packaging. Two of systems support the design of 

pharmaceutical packaging, and neither of which are used during the task clarification stage. A design 

support system for OTCP packaging should ideally be used to both design and optimise new and 

existing packaging, during the task clarification stage, as supported by the results of the study in 

Section 2. It should also be noted that none of the three pharmaceutical design support systems address 

the aesthetic attributes or stakeholder requirements. The above review provides a degree of evidence 

that there is a research gap in the development of a framework aimed to be used during task 

clarification and which supports designers to consider sustainability and aesthetics in over-the-counter 

pharmaceutical packaging.   

4. Investigating Issues Related to OTCP Packaging 
Designers must communicate with the intended end-users, to understand how the product is expected 

to satisfy their needs. Therefore, this study aims to understand what stakeholders require from OTCP 

packaging. Questionnaires were conducted with consumers and pharmacists. The reliability and 

validity of the surveys were analysed, using IBM Statistical Package for Social Sciences software 

(IBMCorp, 2017). This resulted in an average Person's coefficient of 0.984 and 0.868, and Cronbach's 

alpha score of 0.903 and 0.986 for the consumers' and pharmacists' surveys respectively. Pilot tests 

were conducted with 14 consumers and 10 pharmacists. The outcome of the pilot study proved that the 

proposed instrument was appropriate. A sample size of 102 consumers and 48 pharmacists was 

achieved in the main study. The participants were approached in pharmacies room during pharmacy 

opening hours to participate. Each survey lasted approximately 15 minutes. 

The consumers were asked about their basic demographics; age, gender, level of education, and 

location of residency. They were then asked for their OTCP packaging preferences, such as how likely 

they are to use a QR code to obtain directions on medication use. The third question asked the 

participants to rank packaging characteristics based on their perceived importance. The fourth question 

required the participant to rank various packaging materials according to their perceived sustainability. 

The participants were then shown three prototypes of branded (Panadol®) and generic packaging, 

each in the original brand's colour (blue), and green and carton, both of which are typically associated 

with sustainability. The consumer's emotions were measured using PrEmo cards, developed by 

(Laurans and Desmet, 2012). The pharmacists’ survey asked for their information concerning their 
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demographics and to rank their preferences for sustainable practices relating to their practices. The 

knowledge gained from both surveys was used as a basis throughout the framework, and are described 

in the subsequent sections. 

5. ASSIST–OTCPP: Stakeholder Focus Design for Aesthetically 
Pleasing and Sustainable OTCP Packaging Framework and Tool 

A design support system guides the decision maker by improving the quality of their knowledge. As 

this framework should be used during the task clarification stage, it must guide the OTCP packaging 

designer when formulating a problem statement in terms of the market needs, aesthetic and 

sustainability demands, and consumers' technical requirements (Pahl et al., 2007). 

5.1. Framework Architecture 

Figure 1 presents the conceptual structure of the ASSIST-OTCPP Framework. A prototype computer-

based tool was implemented to evaluate the framework against its objectives, to guide designers 

during when considering aesthetics and sustainability during OTCP packaging design.  

At Stage 1, the designer receives a product proposal, which gives the OTCP tablet specifications and 

target consumer demographics. If the framework is used for optimisation, then the current packaging 

specifications are also inputted. These are the outputs of Stage 1, and used as a basis of the framework. 

Stage 2 gives an environmental and aesthetic analysis, and lists the applicable standards, where: 

1. Stage 2a gives an environmental and cost analysis of possible alternatives of packaging 

systems, with respect to each other and to existing packaging on the market; 

2. Stage 2b analyses aesthetic attributes, comparing OTCP packaging being sold on the market; 

3. Stage 2c presents OTCP packaging standards to the user, categorised into the life cycle stages. 

The overall output of Stage 2 translates the previous three steps in indications on how to design for 

sustainability and aesthetics, while considering standards which the packaging must meet, throughout 

its life cycle. At Stage 3 the designer uses a Quality Function Deployment table, where the output is 

the ranking of engineering characteristics with respect to stakeholder requirements.  

 
Figure 1. ASSIST-OTCPP Framework 

To illustrate ASSIST-OTCPP a fictitious case study is employed. A company produces “OTCP X”, a 

women's health multivitamin tablet. The OTCP packaging designer is tasked with optimising the current 
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packaging for sustainability, while maintaining the aesthetic and functional requirements. The tablets are 

sold in North America in a push-through blister pack with perforations. The designer starts by inputting 

the target consumer demographics (gender is female, age is general, level of education is general, and 

market is North America), and the tablet and current packaging specifications into the tool.  

The first section of Stage 2a of ASSIST-OTCPP depicted in Figure 1, is labelled as (1) in the prototype 

tool implementation illustrated in Figure 2. This section analyses the environmental impacts and cost of 

different packaging solutions for the same amount of tablets per pack. The masses of the following 

packaging solutions of different materials are calculated, based on the tablet specifications:  

Blister packs with different opening mechanisms. The type of opening mechanism impacts the 

types of materials used and the dimensions of the blister pack, as the distance between each tablet 

cavity increases with perforations.  

Bottles of different materials (plastic, bio-plastic, and glass), with a variety of cap materials (plastic, 

bio-plastic, and metal). The bottles can also have a carton box as a form of secondary packaging. 

Section (1) of Figure 2 shows the carbon footprint comparison of the push through blister pack with and 

without perforations, and the plastic bottle with the cap combinations. The users can also compare the 

embodied energy, price, volume and weight with respect to 1g of tablet, and the weight of easily recyclable 

packaging. The information used from sustainability databases for this section are the price, and the 

embodied energy and carbon footprint during the primary production, manufacturing, and recycling stages 

per kilogram of the raw material. The system calculates and compares the volume and weight with respect 

to 1g of tablet, based on the tablet specifications. This gives an indication of the impacts of the packaging 

during transportation. The graph is normalised with respect to the current packaging, in this case the push-

through blister pack with perforations.  

Section (2) of Stage 2a (Figure 2) uses the target consumer demographics inputted in Stage 1 to compare 

the perceived sustainability of packaging materials, using knowledge generated from the consumers' 

surveys in Section 4. Consumers base their perception of the packaging's environmental status on its 

material (Steenis et al., 2017). This aims to inform the designer on the packaging's sustainability in terms of 

the metrics in Section (1), and consumer preconceptions. In this case, a bio-plastic bottle is perceived as the 

most sustainable, with blister packs ranking in fifth out of seven. Section (3) of Stage 2a (see Figure 2) 

shows the energy use by the manufacturing processes for packaging components. Section (4) compares the 

weight and volume per 1g of tablet of the current packaging solution with other packaging configurations 

on the market of the same type, based on a database that was created with the weight and dimensions of 

bottles and blister packs. The final part of Stage 2a shows end-of-life routes of packaging materials, for the 

market in which the product is sold. This will give the user an indication of how likely it is that the 

consumer will recycle the packaging components. In this case study, paper packaging in North America 

have an approximately 80% chance of being recycled.  

 
Figure 2. Screencap of Stage 2a of the prototype tool, with the five sections highlighted 

1 
2 
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Stage 2b of ASSIST-OTCPP focuses on aesthetic attributes of OTCP packaging, as can be seen in its 

tool implementation in Figure 3. Section (1) of Stage 2b compares colours and type of OTCP packages 

currently on the market, depending on the type of pharmaceutical product (refer to Figure 3). This was 

based on OTCP packs sold in different markets. Women's health tablets sold in North America are 

typically sold in plastic bottles with plastic caps, with the main colours being purple, orange, or silver. 

The most common colours which are present on purple packaging are white, yellow, and black. 

Section (2) shows the emotions elicited when consumers are presented with packaging of the current 

brand colour, and carton-based and green alternatives, by means of a radar chart (see Figure 3). This 

knowledge was also generated as part of the consumers' study (Section 4). Section (3) of Stage 2b 

represents the results from the same study, which shows that consumers of the demographics inputted 

at Stage 1 of the tool, prefer informational leaflets and pictures over QR codes.  

 
Figure 3. Screencap of Stage 2b of the prototype tool, with the three sections highlighted 

Stage 2c of the framework and prototype tool lists the relevant standards concerning the life cycle 

stages of the packaging. These are the standards related to the determination of the functional 

characteristics, testing of packaging materials, filling and assembly, sterilisation, printing and 

labelling, and end-of-life. 

Stage 3 of the ASSIST-OTCPP framework implementation presents the designer a Quality Function 

Deployment (QFD) table (see Figure 4). This is a consumer driven approach used in the task 

clarification stage to translate the consumer requirements into engineering characteristics of the 

product (Pahl et al., 2007). The consumer requirements are based on the studies with consumers and 

pharmacists described in Section 4. The engineering characteristics were formed from the thematic 

analysis of the interviews with OTCP packaging development stakeholders in Section 2.  

 
Figure 4. Screencap of Stage 3 of the prototype tool 
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The Analytic Network Process (ANP) is an algorithm used in multi-criteria decision analysis, where 

the dependence of elements are analysed. This process enables the interrelationships of criteria to be 

considered. ANP is typically used with QFD (Asadabadi, 2017; Fargnoli and Haber, 2019; Tavana et 

al., 2017) to establish the relationships between engineering characteristics themselves, and with 

consumer requirements. The buttons showing the steps in Figure 4 allow the user to rank the 

engineering characteristics main and sub-categories between themselves, and with consumer 

requirements. This is achieved using the (Saaty, 1980) scale, ranking categories from 1, of equal 

importance, to 9, of extreme importance, as required for ANP.   

6. Evaluation of ASSIST-OTCPP 
The objective of this study was to validate and verify ASSIST-OTCPP. Semi-structured interviews 

were conducted with eight designers, three female and five male, having a range of one to 18 years of 

experience in handling OTCP packaging. Four participants were Maltese while the other half were 

from other countries (the Netherlands, America, and England). Five of the OTCP packaging 

development stakeholders from the study reported in Section 2 participated in the evaluation, as well 

as independent reviewers who are new to the framework. This ensures that the evaluation of the 

knowledge base is more objective. Each interview lasted approximately an hour and a half on average. 

Questions were developed by consulting a range of established usability questionnaires (Brooke, 1986; 

Davis, 1989; Lewis, 1995). The system usability was measured using a questionnaire, at the end of the 

interviews. 

A pilot study was conducted with two participants, to identify any weaknesses in the data collection 

instrument. Some questions were rewritten after the pilot study as they needed clarification and 

restructuring. The semi-structured interviews were recorded, with permission from the participants, and 

subsequently transcribed in order to conduct a thematic analysis aimed at identifying patterns across a set 

of data, using QSR International’s NVivo 12 software (QSRInternational, 2018). The Intercoder 

Reliability analysis resulted in an average Cohen’s kappa score of 0.64. Following the interpretation by 

(Landis and Koch, 1977), this suggested that the codes generated were in substantial agreement.  

The participants noted the uniqueness of ASSIST-OTCPP, since there are no other tools and 

frameworks available for the design of OTCP packaging. One of the aims of this study was to validate 

the framework that is to confirm that the level of accuracy of the knowledge is acceptable. All 

participants noted that the framework successfully accomplishes its goal of considering aesthetics and 

sustainability within the design considerations of OTCP packaging. Five out of the eight participants 

specifically mentioned that all aspects of the OTCP packaging design process are represented. One 

participant said: "you have to place it in the full world of packaging, and my impression is that you did 

it, based on your approach". The second aim of this study was to verify the framework that is to 

ensure that the knowledge base is correctly implementing its rules. The framework should give the 

designers information on how to design for aesthetics and sustainability in the most efficient way 

possible. This can be accomplished by optimising user experience. Some of the common words and 

phrases that were stated by the participants about the usability of the framework and tool include "easy 

to learn", "easy to use", "efficient", "exceeds expectations", "value to designers", "good user 

interface", "organised", "practical", "useful". 

All the participants agreed that the stakeholders are well represented in the framework, one participant 

specifically mentioning "how in the middle especially, the people and stakeholders [are presented]". 

As the focus of this study is on aesthetics and sustainability in OTCP packaging, the framework 

achieves this goal, as concluded from the evaluation. Given that, some participants suggested to 

incorporate more aspects of OTCP packaging design, such as specific manufacturing constraints that 

are associated with machines. This will meet the needs of other stakeholders throughout the supply 

chain, such as machine operators. One participant noted that there is "a huge range [of stakeholders]". 

Therefore, to meet the needs of all stakeholders within the OTCP packaging supply chain is out of 

scope of this study. One participant noted that "it is a generic tool, in the sense that it is not 

customised to a particular product or company. So it has to be open". Regulations, such as those on 

the packaging text, or the type of packaging, depend "on what the active ingredient is", one participant 

noted. Therefore, a generic framework was generated, given that each company would need to tweak 
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the framework to meet the necessary functional requirements of the packaging. One participant gave 

the example of an OTCP product that is required to have blister packaging. Therefore, while options 

for bottles are given, this framework gives suggestions on how to optimise blisters for sustainability 

and suggests aesthetic qualities based on target consumer demographics. Given these limitations, all 

participants agreed that they would consider using such a framework and tool in their design practice. 

7. Discussion 
Revisiting the research objective 'To develop a framework to design aesthetically pleasing sustainable 

over-the-counter pharmaceutical packaging and evaluate it', this study proposes a framework to guide 

OTCP packaging designers from an aesthetic and sustainability perspective. The biggest impact of this 

study is in its contribution to the design research area, in the development of computer-based support 

tools for design activities. This provides the first step towards a holistic approach to a stakeholder 

focused design of aesthetically pleasing and sustainable OTCP packaging. Thus, will lead to 

improvements in the design of OTCP packaging, by ensuring that the needs of the stakeholders are 

met. Aesthetic attributes facilitate identification, and act as marketing tools to make the packaging 

stand out against other products. Sustainable packaging aims at minimising the negative impacts on 

the three pillars of sustainability, which contribute to an overall stronger economy, society, and 

environment. Section 3 provided a literature review, whereby three design support systems for packaging 

were reviewed with respect to the framework requirements established in Section 2. None of the design 

support systems were suitable to design aesthetically pleasing and sustainable OTCP packaging, as they 

cannot be used in the task clarification stage or address aesthetics and stakeholder requirements.  

Studies (Lorenzini et al., 2017; Ward et al., 2010) indicate that stakeholders should be better represented 

in pharmaceutical packaging design, through market research. The framework incorporates knowledge 

gained from studies with pharmacists and consumers (Section 4), and information from OTCP 

packaging on the market as a basis for aesthetic and sustainability evaluation. This was highlighted in the 

evaluation (Section 6) as being strengths of the framework and of subsequently implemented tool. 

The study conducted by (Buchert and Stark, 2018) gives an overview of the main sustainability criteria 

that should be considered during the design process, which concern the three pillars of sustainability. 

These include emissions, safety, cost, and resource consumption, which are all considered throughout the 

sustainability analysis of the framework. Trade-offs need to be made between these criteria, and become 

more complex when taking a whole life cycle approach, which is necessary to avoid shifting negative 

impacts down the packaging's life cycle. To cope with the complexity of sustainable design, a support 

system can be used, to provide the relevant knowledge required for decision making.  

The OTCP packaging aesthetics are composed of visual and verbal elements, where the visual 

elements include graphics, such as colours. While there are other aesthetic considerations that could be 

taken, this study focuses on colour, as it is the most striking visual element  (Kauppinen-Raisanen and 

Luomala, 2010; More and Srivastava, 2010). In the medical domain, colour is used as an identification 

aid to reduce medication error (Stuth, 2002), and incorrect medication has been taken due to the 

similarity in packaging. This framework uses OTCP packaging as a basis for the aesthetic attributes 

comparison, to display what colours are most common based on the type of OTCP product (such as 

painkillers or vitamins). The response to colours is dependent on country (Kauppinen-Räisänen et al., 

2012), and the framework categorises the colours based on market. The verbal elements of the 

packaging's aesthetic attributes are considered by the standards related to the printing and labelling life 

cycle stage of the OTCP packaging, listed in Stage 2c of the framework. 

Along with the merits of the study with consumers and pharmacists in Section 4, it has some 

limitations including the fact that the data is solely collected from Malta. This study was conducted 

during the Covid-19 pandemic, and therefore travel and participation in this study is limited. Panadol® 

is a brand of paracetamol which is familiar with the Maltese population. However, this is not the case 

for other countries. For example, in the United States, paracetamol is more commonly known as 

acetaminophen for the generic OTCP, and Tylenol® is the most popular branded OTCP product.  

The experts selection in Sections 2 and 6 capture a range of expertise in the field of OTCP packaging 

design, as they come from a variety of backgrounds. A more specific group could have been interviewed, 

beings solely made up of OTCP packaging design engineers. This could potentially deliver a different 
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outcome. However, a generalist group was chosen to provide a holistic view of the OTCP packaging 

design process to reduce the bias of one discipline. Another limiting factor is the fact that interviews 

were held via videoconference. This potentially affects the responses, compared to in-person interviews. 

Given Covid-19 constraints, getting access to participants resulted to be extremely challenging.  

Another limitation is the consideration of social sustainability in the framework and proof-of-concept 

tool. The framework adapts a Design Thinking approach, which involves human centred design. In 

that respect, stakeholders are acknowledged. The framework considers quantitative design 

performance indicators for the environmental and economic factors, such as weight and cost. 

However, the social factors considered are limited to being qualitative, by including safety standards. 

Nevertheless, social aspects may be broken down into quantitative targets, such as cost. Generic 

medication is cheaper than branded, and is therefore more affordable to the consumer. A study in 

(Ward et al., 2010) noted that pharmaceutical packaging should be accessible to all users. 

8. Conclusions 
The main contribution of this work is the ASSIST-OTCPP framework, which provides guidance to 

OTCP packaging designers when designing for aesthetics and sustainability, with a user-centred 

approach. This contributes to a holistic approach in the task clarification design phase that represents 

the complexity of a sustainable and aesthetic focus in OTCP packaging design. If the limitations of the 

framework can be overcome, it can be used to formulate a problem statement in terms of sustainable, 

aesthetic, and consumer requirements and will lead to improvements in the design of OTCP 

packaging. As reflected in the qualitative data collected throughout this study, the framework 

architecture makes it possible for companies to tweak it to reflect more their needs.  

Acknowledgements 

The authors would like to express their thanks to the OTCP packaging development stakeholders, pharmacists, 

and consumers for taking part in this study.  

References 

Asadabadi, M.R. (2017), "A customer based supplier selection process that combines quality function 

deployment, the analytic network process and a Markov chain", European Journal of Operational Research, 

Vol. 263 No. 3, pp. 1049-1062. https://doi.org/10.1016/j.cie.2018.10.042 

Boyd, C.O. (2001), "Phenomenology the method", In: Nursing Research: A Qualitative Perspective, Jones and 

Bartlett, Sudbury, MA. pp. 93–122. 

Brooke, J. (1986), "SUS: A quick and dirty usability scale", Usability Evaluation in Industry, Taylor & Francis 

Group, London. 

Buchert, T. and Stark, R. (2018), "Decision support tool to derive sustainable product configurations as a basis 

for conceptual design", Proceedings of International Design Conference, DESIGN 2018 / 15th International 

Design Conference, Dubrovnik, Croatia, May 21-24, 2018, The Design Society, pp. 2609–2620. 

https://doi.org/10.21278/idc.2018.0440 

Clement, J., Aastrup, J., and Forsberg, S.C. (2015), "Decisive visual saliency and consumers׳ in-store decisions", 

Journal of Retailing and Consumer Services, Vol. 22, pp. 187-194. 

https://doi.org10.33114/adim.2019.04.184 

Creswell, J.W. (1998), Qualitative Inquiry and Research Design: Choosing among Five Traditions, SAGE 

Publications Inc, Thousand Oaks, CA. 

Davis, F.D. (1989), "Perceived Usefulness, Perceived Ease of Use, and User Acceptance of Information 

Technology", MIS Quarterly, Vol. 13 No. 3, pp. 319. https://doi.org/10.2307/249008 

Duffy, A.H.B. and Donnell, F.J.O. (1998), "A Design Research Approach", In: Mortensen, N.H. (Ed.), Critical 

Enthusiasm-Contributions to Design Science, Tapir, Trondheim, pp. 20–27. 

Fargnoli, M. and Haber, N. (2019), "A Practical ANP-QFD Methodology for Dealing with Requirements’ Inner 

Dependency in PSS Development", Computers and Industrial Engineering, Vol. 127, pp. 536-548. 

https://doi.org/10.1016/j.cie.2018.10.042. 

Fischer, C.T. (2006), "Qualitative Research Methods for Psychologists", In: Introduction through Empirical 

Studies, Elsevier Science Publishing Co Inc, United States. http://doi.org/10.1163/156916207X190292. 

Gauld, N., Bryant, L., Emmerton, L., Kelly, F., Kurosawa, N. and Buetow, S. (2015), “Why does increasing public 

access to medicines differ between countries? Qualitative comparison of nine countries”, Journal of Health 

Services Research and Policy, Vol. 20 No. 4, pp. 231–239. https://doi.org/10.1177/1355819615593302 

https://doi.org/10.1017/pds.2022.35 Published online by Cambridge University Press

https://doi.org/10.1017/pds.2022.35


 
342  DESIGN SUPPORT TOOLS AND METHODS 

Gore, P., Madhavan, S., McClung, G. and Riley, D. (1994), “Consumer Involvement in Nonprescription Medicine 

Purchase Decisions”, Journal of Health Care Marketing, Vol. 14 No. 2, pp. 16–23. 

Gottfridsson, P. (2008), “Involving Customers in New Service Development”, International Journal of Service 

Industrial Management, Vol. 19 No. 1, pp. 148–150. https://doi.org/10.1142/p458 

Halim, I., Ang, P. and Adhitya, A. (2019), "A decision support framework and system for design of sustainable 

pharmaceutical supply chain network", Clean Technologies and Environmental Policy, Vol. 21 No. 2, pp. 431–

446. https://doi.org/10.1007/s10098-018-1646-8 

IBMCorp. (2017), "IBM SPSS Statistics for Windows", Armonk, NY: IBM Corp, available at: 

https://hadoop.apache.org 

Johnson&Johnson. (2008), "Sustainable Packaging & Recycling", available at: 

https://healthforhumanityreport.jnj.com/environmental-health/product-sustainability/sustainable-packaging-

and-recycling (accessed 10 July 2021). 

Kauppinen-Räisänen, H. (2011), “The impact of salient product cues on aging adults”, Journal of Medical 

Marketing, Vol. 11 No. 4, pp. 294–302. https://doi.org/10.1177/1745790411427230 

Kauppinen-Raisanen, H. and Luomala, H.T. (2010), "Exploring Consumers’ Product-Specific Colour 

Meanings", Qualitative Market Research: An International Journal, Vol. 13 No. 3, pp. 287–308. 

https://doi.org/10.1108/13522751011053644 

Kauppinen-Räisänen, H., Owusu, R.A. and Bamfo, B.A. (2012), "Brand salience of OTC pharmaceuticals 

through package appearance", International Journal of Pharmaceutical and Healthcare Marketing, Vol. 6 

No. 3, pp. 230–249. https://doi.org/10.1108/17506121211259403 

Landis, J.R. and Koch, G.G. (1977), "The measurement of observer agreement for categorical data", Biometrics, 

Vol. 33 No. 1, pp. 159–74. https://doi.org/10.2307/2529310 

Laurans, G. and Desmet, P. (2012), "Introducing PrEmo2 new directions for the non-verbal measurement of 

emotion in design", Proceedings of the 8th International Conference on Design and Emotion: Out of 

Control, London, United Kingdom, September 11-14, 2012, Design and Emotion Society. 

Lewis, J.R. (1995), "IBM computer usability satisfaction questionnaires. Psychometric evaluation and 

instructions for use", International Journal of Human-Computer Interaction, Vol. 7 No. 1, pp. 57–78. 

https://doi.org/10.1080/10447319509526110 

Lorenzini, G.C., Olsson, A. and Larsson, A. (2017), "User involvement in pharmaceutical packaging design-A 

case study", Proceedings of the International Conference on Engineering Design, Vancouver, Canada, 

August, 21-25, 2017, ICED, Glasgow, Vol. 8 No. DS87-8, pp. 41–50. 

Martins, A.P., Goncalves, E., Marcelo, A., Vilao, S. and Silva, J.A. (2016), "Pharmacy Medicines Not Subject to 

Medication Prescription in Portugal: An Underused Access Opportunity?", Acta Médica Portuguesa, Vol. 

29 No. 9, p. 542. https://doi.org/10.1007/s40267-016-0336-z 

More, A.T. and Srivastava, R.K. (2010), "Aesthetics in Pharmaceutical OTC Marketing", SIES Journal of 

Management, Vol. 7 No. 1, pp. 65–96. https://doi.org/10.1080/15505170.2008.10411700 

Morse, J.M. (1994), "Designing funded qualitative research", In: Handbook of Qualitative Research, SAGE 

Publications Inc, Thousand Oaks, CA., United States, 

Norman, D. (2016), The Design of Everyday Things, Basic Books, New York. 

https://doi.org/10.15358/9783800648108. 

Pahl, G., Beitz, W., Feldhusen, J. and Grote, K.H. (2007), Engineering Design A Systematic Approach, Springer-

Verlag London, London. 

Petty, R.E. and Cacioppo, J.T. (1986), “The elaboration likelihood model of persuasion”, Advances in 

Experimental Social Psychology, Vol. 19, pp. 123–205. https://doi.org/10.1016/S0065-2601(08)60214-2 

QSRInternational. (2018), "QSR International’s NVivo", QSR International Pty Ltd. 

Saaty, T.L. (1980), The Analytic Hierarchy Process, McGraw-Hill, New York. 

van Soest-Segers, B. and Haffmans, S. (2019), Sustainable Packaging Guide for the Pharmaceutical Sector. 

Steenis, N.D., van Herpen, E., van der Lans, I.A., Ligthart, T.N. and van Trijp, H.C.M. (2017), "Consumer 

response to packaging design: The role of packaging materials and graphics in sustainability perceptions and 

product evaluations", Journal of Cleaner Production, Vol. 162, pp. 286–298. 

https://doi.org/10.1016/j.jclepro.2017.06.036 

Stuth, E. (2002), "Color Coded Label of Urgent Care Medication", Branding and Marketing Journal, Vol. 324, 

pp. 170–188. 

Tavana, M., Yazdani, M. and Di Caprio, D. (2017), "An application of an integrated ANP–QFD framework for 

sustainable supplier selection", International Journal of Logistics Research and Applications, Vol. 20 No. 3, 

pp. 254–275. https://doi.org/10.1080/13675567.2016.1219702 

Ward, J., Buckle, P. and John Clarkson, P. (2010), "Designing packaging to support the safe use of medicines at 

home", Applied Ergonomics, Vol. 41 No. 5, pp. 682–694. https://doi.org/10.1016/j.apergo.2009.12.005 

https://doi.org/10.1017/pds.2022.35 Published online by Cambridge University Press

https://doi.org/10.1017/pds.2022.35

