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Abstract
Purpose – The purpose of this paper is to identify key social medial channels which pharmaceutical firms need
to consider when desiring to understand consumer behavior, build, maintain and proactivelymanage relationships.
Also, it proposes the application of analytic hierarchy process (AHP) sensitivity analysis algorithm to test the
stability or robustness of the priority ranking. Specifically, this paper leverages performance sensitivity analysis to
evaluate how small changes (perturbation) in the major objectives of the pharmaceutical relationship marketing
(PRM) tactics within the social media environment will influence the ranking of the alternative course of actions.
Design/methodology/approach – This paper used AHP-based questionnaire survey to evaluate the
relative importance of factors accounting for PRM and the impact of social media channels. The major
objectives and the alternative strategies used were from literature reviewed. Interviews with senior managers
were insightful and helpful in the wording, content and format of the questionnaire.
Findings – Customer engagement is the most important PRM tactic, followed by communication and trust.
The performance sensitivity analysis carried out on the PRM tactics showed that the ranking associated with
social media channel options remained robust or insensitive to small perturbations.
Research limitations/implications – The data procured for this paper were based on one focal
pharmaceutical firm. Convincing the same to grant an interview and late responding to the questionnaire was
a great challenge.
Practical implications – Social media impact on pharmaceutical marketing relationship is important for
pharmaceutical marketers. PRM bodes well with the social media environment. Pharmaceutical industry can
build and maintain relationships with consumers through social media. Firms that leverage social media to
enhance their PRM tactics will be viewed favorably in terms of trust, transparency, openness and honesty. The
results provide pharmaceutical marketing managers with insightful and valuable information with respect to
the role or social media impact on the PRM. The AHP model, objectives and their relative importance provide
valuable information for managers on how tomonitor the values that matters to customers themost.
Originality/value – This paper is one of the very few on the PRM and perhaps the first that examines
social impact leveraging the AHP model. In addition, this paper contributes to the relationship marketing
literature by leveraging a multi-criteria decision-making algorithm to prioritize the most important factors
accounting for the PRM strategies.
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Introduction
Pharmaceutical relationship marketing (PRM) tactics represent strategies pharmaceutical
and health-care marketing firms use in establishing, maintaining and improving
relationships with health consumers. Furthermore, PRM tactics focus on strengthening links
with the existing health consumers with the view that retaining them is less expensive
relative to acquiring new ones. Indeed, at a time of ruinous competition necessitated by
social media and demanding consumers, pharmaceutical firms must consider the critical
role of relationship marketing. Raskovic et al. (2013) assert that:

If relationships and the ability to appropriately manage them lie at the core of [customer
relationship], then managers need to pay particular attention to the quality of such relationships
[. . .] to effectively and efficiently manage them.

For pharmaceutical firms to be successful in maintaining and developing relationship with
health consumers and enhance superior performance, relationship marketing is necessary.
Samaha et al. (2014) note that relationship marketing is increasingly important for business
performance. Neff (2014) asserts that firms are proactively engaging with customers
leveraging the new social media marketing strategies and tactics. According to Hudson et al.
(2015):

To leverage the interactive and engagement dimensions of social media, more and more
marketers have changed their marketing objectives, focusing on building/maintaining a desirable
consumer–brand relationship via social media interaction.

Social media networks represent a new relationship marketing channels for organizations to
connect with their customers and to establish a social customer relationship (Costa et al.,
2017). A social media research reports that 86 per cent of marketers indicate social media
channels are critical components of their strategies marketing initiatives (Stelzner, 2013).
Ashley and Tuten (2015) suggest that social media may serve as a channel for strategic
marketing activities such as customer relationship management, lead generation, sales
promotion delivery channel, paid advertising channel, branding and buyer research. Social
media such as Facebook, Twitter and YouTube have become a quintessential part of
marketing communication strategies that enable a dialogue between marketers and
consumers (Costa et al., 2017. Arguably, in nowadays’ health information seeking
environment, social media is an important pharmaceutical and health-care marketing
channels to reckon with. Health consumers of pharmaceuticals, health-care products and
services are increasingly turning to social media channels for their health information. Thus,
pharmaceutical firms are under intense pressure to engage and establish new relationship
with their ultimate health consumers.

Like many other industries, the pharmaceutical industry has not escaped the onslaught
of social media influence. Arguably, social media channels more than ever before are
transforming today’s pharmaceutical and health-care marketing landscape and the
attendant marketing strategies. Social media channels are deployed in many industries
around the globe to reach their target audience or customers (Bhaskaran et al., 2017). Some
of the past studies that have examined brands across a variety of industries relying on social
media channels to listen and engage with customers. For example, food and beverage
(Perumal et al., 2017), alcohol (Winpenny et al, 2014), fashion (Chae and Ko, 2016; Mohr,
2013), cosmetics (Shen and Bissell, 2013; Hodge et al., 2015), professional sport (Parganas
and Anagnostopoulos, 2015; Parganas et al., 2015), education/universities (Rutter et al.,
2016), tourism and hotels/hospitality (Hays et al., 2013), travel (Tham et al., 2013), health care
(Moorhead et al., 2013., Taggart et al., 2015) and wellness (Lagrosen and Grunden, 2014).
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Social media such as Facebook, Twitter and YouTube have become an important part of
marketing communication strategies that support dialogue between consumers and
marketers (Costa, 2014). Implementing social media in the pharmaceutical and health-care
marketing is important for several reasons, such as to improve relationship marketing, to
enhance customer engagement and to monitor brand. According to Shankar and Li (2014),
the value of social media marketing for pharmaceutical firms includes the following: first,
engaging customers in conversation about the firm, product and brand, build relationship
with online influencers, hear feedbacks from customers who use their products and services
and understand the customers and the market needs; second, allowing firms to speak more
cost efficiently, to more customers and louder than the traditional media; third, offering a
new channel for firms to reach new customers cannot be reached easily through the
traditional media; fourth, driving sales and financial return; and fifth, providing word-of-
mouth that can boost sales and return on investment. Traditionally, marketing managers
spendmillions of dollars on marketing research and promotions to understand and influence
consumer behavior toward their brands. In today’s environment, given that consumers are
increasingly migrating to social media platforms to seek information and drive their
decision-making offers pharmaceutical marketers new opportunity to sense and respond to
changes in consumer purchasing behavior. Social media is a great influencer to consumer
buying behavior and the attendant sales. Arguably, these days, a consumer who wishes to
buy a cholesterol drug will likely consult with friends, colleagues, co-workers and relatives
to acquire more information about its efficacy and competitive brands.

Social media is increasingly influencing how people search for health-related information
(Cordos et al., 2017). Thus, the propensity that a consumer will visit any social media channels
and search for disease and treatment or drug-related information will significantly increase in
the future. Consumers rely on social media for disease and treatment-related information (to
support disease self-management), social and emotional support for those living with similar
condition (Benetoli et al., 2017; Newbold, 2015; Williams et al., 2014; Ziebland andWyke, 2012;
Lim et al., 2014; Househ et al., 2014), to educate themselves on a disease process and to find
hospital, physicians, and physician networks most capable of treating their condition (De
Martino et al., 2017). Similarly, patient communities can propagate closed-group
communication behavior or the groupthink that can influence a consumer’s buying behavior.
To gain access to health consumer communities, pharmaceutical marketers have no other
option but to get involved in the social media communities.

Social media channels are increasingly used to build relationships with patients and wide
public audience (Aitken et al., 2014). Social media can influence relationship-marketing
variables and in turn boost the relational consumers (Clark and Melancon, 2013).
Pharmaceutical marketers and researchers are increasingly interested in the impact of social
media on pharmaceutical marketing and health-care relationship marketing. Social media
channels are significantly transforming marketing strategies used by firms of all sizes to
target and retain their customers. Markets and Markets (2010) contend that social media
channels such as Facebook, YouTube, and Twitter will revolutionize the marketing
strategies employed in the pharmaceuticals industry. Furthermore, Markets and Markets
(2010) posit that an increasing number of pharmaceutical economic actors are leveraging
these new channels to enhance consumer relationships and improve brand management,
acquire market intelligence, monitor and analyze user-generated content. Today’s health
consumers are social media savvy and are increasingly participating in the management of
their healthcare. Arguably, social media has helped to transfer power from pharmaceutical
firms to the consumers as they have access to health information. Thus, pharmaceutical
firms no longer have the leisure of one-way advertising that pushes health information to
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consumers as opposed to the two-way conversation. The advent of social media has altered
the balance of power in terms of both the control of a shared reality and the individual’s
ability to express a brand narrative (Felix et al., 2017). This means pharmaceutical and
health-care marketers must leverage social media to engage these savvy consumers, listen to
their conversations, respond real-time to their health concerns, comments, inquiries, enhance
superior relationship and ultimately extend their brand voice.

More than ever before, patients/consumers are turning to social media for their health
information. Although social media has been touted to be an important source of
information, Bhaskaran et al. (2017) argue that “it has to be carefully calibrated when used
for sharing health information”. Consumers rely social media to acquire health-related
information such as medicines, health behavior change, disease and treatment-related
information (to support disease self-management), social and emotional support for those
living with similar condition (Bhaskaran et al., 2017; Lu et al., 2017; Benetoli et al., 2017.,
Laranjo et al., 2015), to educate themselves on a disease process and to find hospital,
physicians and physician networks most capable of treating their condition (De Martino
et al., 2017). Griffiths et al. (2015) opines that social media enables sharing or exchanging of
health-related information such as symptoms, diagnosis and treatment, adverse effects
experienced and medical evidence. According to Griffiths et al. (2015), in addition, according
to Griffiths et al. (2015):

Information from social networks is already used to support diagnosis, self-management and
monitoring of treatment for individuals as well as the planning and provision of health care for a
community.

Moorhead et al. (2013) assert that social media plays an important role in health care, as it
provides a new channel for the public, patients and health professionals to communicate
about health issues with the likelihood of improving health outcomes. For some public
health professionals, they use social media to acquire data on patients and to communicate
with them (Moorhead et al., 2013). Newbold (2015) asserts that social media can be used to
disseminate information on health-related issues such as flu clinic locations and operating
hours andweather advisories.

This real-time delivery allows weather advisories [and]. . .public health officials to take advantage
of social media for transmitting seasonal messages such as heat alerts or humidex warnings,
promote current events such as open houses or free clinics and communicate with the public in
times of crisis (Newbold, 2015).

Grajales et al. (2014) indicate that social media channels are leveraged as communication
strategies to maintain or improve peer-to-peer and clinician-to-patient communication,
promote institutional branding and enhance the speed of interaction between and across
different health-care stakeholders.

Anscombe et al. (2015) state that pharmaceutical firms’ customers more than ever before
are live, interact and engage in a digital world. According to Anscombe et al. (2015), “each
month 19 million people search the information health website WebMD, and one-quarter of
patients with chronic disease visit peer sites to “meet” fellow sufferers and discuss their
health”. Jackson et al. (2015) report that the top 20 pharmaceutical firms used in their study
were present in varying degrees on Twitter (90 per cent), YouTube (70 per cent) and
Facebook (50 per cent). Antheunis et al. (2013) in their study reported that patients mainly
used Twitter (59.9 per cent), particularly for increasing knowledge and exchanging advice,
and Facebook (52.3 per cent) for social support and exchanging health advice, whereas
professionals mainly relied on LinkedIn (70.7 per cent) and Twitter (51.2 per cent), for
communication with their colleagues and marketing activities. A report by Statista (2017)
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states that in 2017, there are 208.91 million social network users in the USA or 64.18 per cent
of the population in the USA is using social network. It is estimated to increase by 64.77 per
cent in 2019. Pew (2017) reports that percentage of US adults who use each social media
channel can be broken down as follows: Facebook (68 per cent), Instagram (28 per cent),
Pinterest (26 per cent), LinkedIn (25 per cent) and Twitter (21 per cent).

Mack (2005) attests that relationship marketing should be a natural for the pharmaceutical
firms. Relationship marketing concept, first introduced by Berry (1983), is based on
developing a mutually beneficial exchange between business actors (Sorce, 2002). Morgan and
Hunt (1994, p. 22) describe relationship marketing as encompassing “all marketing activities
directed towards establishing, developing, and maintaining successful relational exchanges”.
Relationship marketing demands personal communication with the consumer that can help
improve marketing productivity (Sheth and Parvatiyar, 1995; Sorce, 2002). Andrews (2012)
contends that one of the hallmarks of effective relationship marketing is to listen to consumers
by encouraging dialogue through patient advisory board and social media, engaging the
consumers in the process and gaining deeper understanding of their needs, patient feedback
and market research. Relationship marketing focuses on developing a valuable relationship
between a firm and a customer that bodes well with social media engagement. Social
networks are valuable new reservoirs of consumer intelligence for firms that can access and
harvest the data (Peppers and Rogers Group, 2009). Clark and Melancon (2013) report that
social media tend influence key relationship marketing variables that help build and enhance
relationships with their customers. According to Clark andMelancon (2013):

Loyal consumers following an organization on social media [. . .] are open and desirous of content
and information from an organization; the organization must not fail them in this respect or miss
out on the opportunity to ask users to contribute their thoughts, opinions, compliments and
concerns on a regular basis if social media is to be used as a relationship marketing tool.

Trainor (2012) contends that social media is one of the capabilities-based approach firms can
deploy to build or enhance relationship marketing. Mershon (2012) attests that the two social
media benefits reported by marketers were increased brand awareness and the ability to
engage in dialogue with consumers. Indeed, because of social media, power is increasingly
shifting from the pharmaceutical marketers as well as physicians to health-care consumers.
Essentially, the previous situations where pharmaceutical marketers controlled their messages
are rapidly eroding. This means that to thrive and prosper in today’s networked environment,
pharmaceutical and health-care marketers must transform their old marketing model or be
made to transform by the ever growing and demanding patient or health communities.

Social media is a less expensive investment that pharmaceutical firms can use to improve
proximity to consumers and enhance customer relationship management program. Geiger
and Martin (1999) note that “. . .theoretically, the internet offers a unique opportunity for
marketers to build up and maintain relationships with their clients”. With the advent of
information technology, Deighton (1997) asserts that the practice of the traditional
marketing game will be transformed. Schlegelmilch and Sinkovics (1998) contend that for
marketing to survive and prosper in the information age, marketing managers need to break
with established rules. With an online platform, Geller (1998) contends that firms can afford
to interact with customers on a one-to-one manner that is crucial for building relationship
marketing. Geiger and Martin (1999) opine that the internet is a medium that lends itself in
various aspects to use as a tool for relationship marketing. Successful relationship
marketing campaigns depend heavily upon marketing databases and interactive media like
the internet (Mack, 2005). Lerer (2002) contends that the internet is an important paradigm
for a personalized interaction between a pharmaceutical firm and individual customer.
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Anscombe et al. (2015) argue that firms have learned to segment their audience based on
digital interactions as well as providing forums where users can share opinions and
experiences-and drawing on user-generated content to refine their offer. The growing
imperative of social media will no doubt change the way pharmaceutical firms connect and
interact with consumers and other health-care providers. Thus, to survive in today’s
relationship marketing ecosystem, the pharmaceutical industry must consider embracing
social media network tools. For pharmaceutical firms to earn the attention and loyalty of
health consumers, it is important to invest in a new relationship quality with the growing
health consumers who are becoming social media savvy. There is no doubt that acquiring
new customers is costly than retaining the existing customers. Furthermore, one of the roles
of relationship marketing is getting closer to customers and keeping them. This relationship
with health consumers can be achieved efficiently and effectively through the social media.

Purpose of the study
Prior to the advent of social media, pharmaceutical firms primarily marketed their products
through pharmaceutical sales force, physicians and other health-care providers, rather than
through consumers. Essentially, pharmaceutical firms focused their brands on what they
wanted consumers to hear. This type of pharmaceutical marketing strategy is referred to as
push marketing strategy. Push marketing is strategy pharmaceutical firms’ sales
representatives or detailers use to promote their pharmaceuticals to the intermediaries such as
doctors who then prescribe the same to their patient-consumers (Dadhich and Dixit, 2015;
Goldberg, 2013; Gorstin, 2012). Gandolf (2014) describes push marketing strategy as that which
pushes messages to consumers who are not actively seeking the information. However, in
today’s social media era, there is an increasing shift from the push to pull marketing strategy.
Kotler and Keller (2007) indicate manufacturers use pull marketing strategy to generate
demand by advertising direct to the ultimate end-consumer.) Hospitals or pharmaceutical firms
leverage pull marketing strategy to expose advertising to consumers who are actively seeking
information due to a current need, want or problem (Dadhich and Dixit, 2015; Gandolf, 2014).
According to Gandolf (2014), “pull ad response will likely be stronger than from social media
push ads”. There is no doubt that as the number of consumers who rely on social media
platforms for their health information continues to grow, pharmaceutical firms have no other
choice but to leverage social media to enhance their healthcare decisions.

By leveraging social media platforms, pharmaceutical firms can easily find ways to
engage consumers on their level and provide them with actionable information they need.
Essentially, health consumers trust peer generated social media content than information
generated by pharmaceutical firms. This means that the pharmaceutical organizations must
be “willing and able to change [their behavior] toward an individual customer based on what
the customer tells [them] and what else [they] know about that customer” (Peppers et al.,
1999). Likewise, because consumers increasingly obtain their brand messages from other
consumers, peers, circle of co-workers, colleagues, friends, family members in online
communities, it behooves pharmaceutical firms to embrace the social media culture that has
come to stay if they desire to thrive and survive. Regrettably, however, a good number of
pharmaceutical firms are missing the consumer engagement opportunities because the FDA
is yet to provide guidance on how to monitor pharmaceutical and health-care marketing in
the new social media environment. This is not surprising given that the pharmaceutical
industry is among themost regulated industry in the world (Gandolf, 2014).

The purpose of this study is to use Saaty and Thomas (1980) analytic hierarchy process
(AHP) model to conduct the sensitivity analysis (SA) of the impact of social media channels
on PRM in which the goal has multiple, often conflicting attributes. AHP is a multi-attribute
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decision-making process, which enables decision makers to set priorities and deliver the best
decision when both quantitative and qualitative decisions are considered. AHP
encompasses three basic functions: structuring complexity, measuring on a ration scale and
synthesizing. It is a powerful operational research methodology useful in structuring
complex multi-criterion problems or decisions in many fields such as pharmaceutical supply
chain management, pharmaceutical marketing, marketing, engineering, education, and
economics. Merits associated with AHP include its reliance on easily derived expert
judgment data, ability to reconcile differences (inconsistencies) in expert judgments and
perceptions, and the existence of Expert Choice Software that implements the AHP.

The remainder of this paper is organized as follows. First, we briefly discuss the challenges
associated with social media in pharmaceutical and health-care marketing challenges. We next
review relevant literature on relationship marketing, PRM and SA. Next, we present research
methodology and the data collection. We then discuss the empirical results, with focus on the
SA results. Finally, we offer conclusions and themanagerial implications.

Issues and challenges of using social media in pharmaceutical and health-care
marketing
Pharmaceutical and device firms can use social media channels to educate, market, listen and
connect with customers, patients and doctors (Belbey, 2016a, 2016b). The internet and social
media channels are increasingly enabling pharmaceutical and device firms to more actively
engage with consumers and health-care professionals (FDA, 2014). Physicians and health-care
consumers are the primary targets of pharmaceutical firms’ relationship marketing efforts
(Clark et al., 2011). Despite the acknowledged benefits associated with social media, the
pharmaceutical industry has been slow to embrace social media channels because of the
uncertainty regarding the necessary parameters for marketing and promoting pharmaceutical
products (Boston and Andalia, 2016). Liu and Fraser (2012) note that “having a presence on
social media sites does not necessarily mean using social media”. Liu and Fraser (2012) argue
that because pharmaceutical industry is a highly regulated industry, pharmaceutical firms
intending to engage in social media must get it right, as there are inherent risks when they get it
wrong. However, the Food and Drug Administration’s (FDA) strict regulations limit the
pharmaceutical firms from full adoption or implementation of social media in the
pharmaceutical industry (Ruskin and Middlebrook, 2014). Greene and Kesselheim (2010) attest
that the pharmaceutical and medical-device industries have been reluctant and/or slow to
establish a social media presence. Aitken et al. (2014) opine that pharmaceutical firms face
higher hurdles in adopting social media in part because of regulatory requirements and
constraints outside the USA to reach patients directly. Similarly, the FDA has been slow in
instituting regulations that will govern the pharmaceutical industry’s use of social media for
pharmaceutical/health-care marketing and health information services (Relle, 2012).

Literature review
Relationship marketing
Relationship marketing is a strategy used to achieve sustained customer loyalty through
cultivation of long-term engagement, building and enhancing strong mutual relationships.
Abeza et al. (2013) define relationship marketing as the process of retaining customers via
the attainment of long-term mutual satisfaction by firms and their customers. Relationship
marketing is a strategy that is deeply rooted in establishing, maintaining, building strong
bond and customer loyalty, long-term engagement, customer retention, satisfaction and
customer lifetime value (Mahmoud et al., 2017, Ciotti, 2016, Abtin and Pouramiri, 2016).
Sheth and Sisodia (2012) contend that the purpose of relationship marketing is to improve
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marketing productivity by attaining efficiency and effectiveness. Shani and Chalasani (1991)
defined relationship marketing as a process to identify, determine and build up a network
with individual consumers and to continuously strengthen the network for the mutual
benefits of both sides, through interactive, individualized and value-added contacts over a
long time. Relationship marketing is a strategic platform on which marketers can build
connections between the pharmacist, physician, patient, family, caregiver and other health-
care providers (Andrews, 2012). Some notable studies have enriched our understanding of
relationship marketing including channel relationships (Ganesan, 1994), services marketing
(Berry, 1983), sales management and buyer–seller partnerships. Gronroos (1996) points out
that the success of relationship marketing depends on direct contact with customers and
other stakeholders, a database to store customer information and a customer-oriented
service system. Parvatiyar and Sheth (2000) contend that relationship marketing is strategic
driven as opposed to customer relationship manipulation. Sheth and Parvatiyar (2000)
assert that relationship marketing tends to focus on customer retention and customer
commitment as well as share of the customer business rather than themarket share.

Factors important in enhancing relationship marketing have been reported in marketing
literature. For example, relationship quality is important in improving relationship
marketing (e.g. Storbacka et al., 1994). For Gummession (2000), relationships are part of
customer perceived quality. Relationship quality attests to the degree of a firm’s long-term
customer relationships. Ng et al. (2017) note that “customer’s perceptions of the quality of the
Relationship they have with their service providers are built over time”. Ramayah and Leen
(2017) assert that trust and satisfaction (e.g. personal interaction, reliability) are the key
ingredients of relationship marketing. Pantouvakisa and Bouranta (2017) suggest that
building quality relationships with customers require firms having the ability to be agile
and/or to continually adjust their internal structures and systems to respond to change. Li
et al. (2012) argue that relationship quality by way of customer satisfaction can affect
customer loyalty. According to Lian (2017), focusing relationship quality on increasing
customer satisfaction and trust through improvement of service delivery and
innovativeness of new services can lead to long-term relationship success. Prince et al. (2016)
describe relationship quality as important fact that can be used to gain customer loyalty and
achieve successful relationship marketing. Relationship quality can be improved through
mutual trust and in turn facilitates effective exchange between the business partners (Cerri,
2012). Communication between firms and customers has positive impact on relationship
quality (Ruswanti and Lestari, 2016). Berry (2000) recommends that relationship marketing
strategies marketers can consider in the development of a relationship marketing plan,
including core service strategy, relationship customization, service augmentation,
relationship pricing and internal marketing. Overall, relationship marketing encompasses
trust, commitment, a long-term orientation and cooperation (Bagozzi, 1995; Gronroos, 1994;
Morgan and Hunt, 1994; Christopher et al., 1991).

Impact of social media on pharmaceutical marketing relationship
The prevalence of social media continues to have transformational influence on our daily lives
including the pharmaceutical and health care. According to Al-rahimi et al. (2013), because of the
convenience, flexibility and functionalities attached to social media, it is used by millions of
people around the world for various tasks on a regular basis. Anscombe et al. (2015) state that
pharmaceutical firms’ customers more than ever before are live, interact and engage in a digital
world. According to Anscombe et al. (2015), “each month 19 million people search the
information health website WebMD, and one-quarter of patients with chronic disease visit peer
sites to “meet” fellow sufferers and discuss their health”. Jackson et al. (2015) report that the top
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20 pharmaceutical firms used in their study were present in varying degrees on Twitter (90 per
cent), YouTube (70 per cent) and Facebook (50 per cent). Antheunis et al. (2013) in their study
reported that patients mainly used Twitter (59.9 per cent), particularly for increasing knowledge
and exchanging advice, and Facebook (52.3 per cent) for social support and exchanging health
advice, whereas professionals mainly relied on LinkedIn (70.7 per cent) and Twitter (51.2 per
cent), for communication with their colleagues and marketing activities. A report by Statista
(2017) states that in 2017 there are 208.91 million social network users in the USA or 64.18 per
cent of the population in the USA is using social network. Moreover, it is estimated to rise by
64.77 per cent in 2019. Pew (2017) reports that per cent of USA adults who use each social media
channel can be broken down as follows: Facebook (68 per cent), Instagram (28 per cent),
Pinterest (26 per cent), LinkedIn (25 per cent) and Twitter (21 per cent). Bhaskaran et al. (2017)
study that examined the use of social media for seeking health-related information in India
report that WhatsApp is the preferred channel followed by Facebook, YouTube, Twitter, blogs
and LinkedIn, respectively. Benetoli et al. (2017) summarized the imperative of social media role
in the health care as follows: blogs are used to learn from other people’s experiences with similar
health condition; Facebook enables consumers to follow health-related pages and to participate
in disease-specific group discussions; Wikipedia is used to learn about information regarding
diseases and treatments; YouTube is used to gain knowledge of medical procedures such as
surgery; and Twitter is rarely used to learn about health-related information.

Pharmaceutical firms can use social media to engage with health professionals and
consumers providing valuable health information as well as securing feedback and referrals
for online communities (Costa et al, 2017). Arguably, social media is transforming today’s
market dynamic) and has become an important strategic marketing channel for listening (or
monitoring) and understanding physician and patient-consumer behavior, developing,
maintaining and proactively managing customer relationships (Agrawal and Kaur, 2015).
Increasingly, marketers are leveraging social media channels to enhance a set of marketing
communication activities, including sales, advertising, public relations, internal
communication and, most importantly, relationship marketing goals (Trainor et al., 2014;
Vernuccio, 2014; Schultz and Peltier, 2013; Hennig-Thurau et al., 2010; Kotler et al., 2010;
Williams and Chinn, 2010). The physician is the primary target of most pharmaceutical
firms’ relationship marketing activities (Clark et al., 2011). Pharmaceutical marketing is
different from most consumer marketing because the physician serves as an intermediary
between the pharmaceutical firm and the patient-consumer; in some pharmaceutical
categories, the physician is often influenced by the patient-consumer’s request of a product
or the insurance company’s willingness to pay for a drug (Clark et al., 2011).

Clark andMelancon (2013) assert that social media influences key relationship marketing
attributes such as building and maintaining relationships with consumers. Agrawal and
Kaur (2015) note that social media marketing offers doctors and patients the best source of
awareness, perception, attitudes, responses and expectations; provide information on new
pharmaceuticals, educating patients about their health-related issues and deepening
relationships with their patients and health-care professionals (Agrawal and Kaur, 2015).
Anscombe et al. (2015) note that the pharmaceutical or health-care industry is a reluctant
digital covert because regulations have been ambiguous, and there is a lack of universal
standards and level of perceived risk in social media. However, from marketing point of
view, Anscombe et al. (2015) declare, “even partial adoption of digital can reduce
promotional costs between 20 and 50 per cent”. FDA (2014) warned that although the
internet/social media platforms are allowing patients the opportunity to share experiences
and disseminate information about drugs and devices, user-generated content might not
always be accurate andmay be dangerous or harmful to the public health.
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Pharmaceutical marketing is different from most consumer marketing because the
physician serves as an intermediary between the pharmaceutical firm and the patient-
consumer; in some pharmaceutical categories, the physician is often influenced by the
patient-consumer’s request of a product or the insurance company’s willingness to pay for a
drug (Clark et al., 2011). Agrawal and Kaur (2015) contend that social media has become
important for pharmaceutical firms for listening and learning about consumer behavior,
market perceptions and new opportunities. Because of social media, consumers are no
longer passive recipients in the marketing exchange process (Hanna et al., 2011) but have
also become more active market players (Hennig-Thurau et al., 2010) in co-creating
marketing content with firms and their respective brands (Hanna et al., 2011). By adopting
social media, pharmaceutical firms can provide a wealth of customer-generated content such
that when retrieved and analyzed, offers valuable input to their sales and marketing
strategies (Liu and Fraser, 2012). Leveraging social media in pharmaceutical and health-care
marketing helps pharmaceutical firms to expand their customer base, strengthen customer
relationship and enhance brand performance (Pharmanews, 2016). The social media
provides many opportunities for pharmaceutical firms to promote prescription drugs
directly to consumers (Kim, 2015), thus building long-lasting bond or relationship with
them. With respect to social media marketing channels, Liang and Mackey (2011) and
Gibson (2014) assert that they allow marketers to reach a larger number of consumers, help
target-specific patients and are more cost-effective than traditional forms of media.

Social media makes it easier and more convenient than ever to access and act on those
opinions. This development is putting a nail in the coffin of companies that build their
business on a single unique proposition and then throw it out there to see how many people
will bite on it. Flexible relationship marketing programs represent table stakes to participate
in the environment. Social media can be leveraged “to educate, market, listen to and connect
with customers, patients, and physicians, all while complying with industry regulations”
(Belbey, 2016a, 2016b) and by extension build sustainable relationship marketing.

Social media is a suitable environment for engaging consumers and building brand.
Indeed, conventional marketers as well as pharmaceutical and health-care marketers are
increasingly leveraging social media to engage consumers around experiences they value
most and in turn build superior brand. According to Littleton (2016):

He most successful pharma brands on social are the ones that focus on sharing content around the
values of the company and its customers. They know what’s important to their followers and they
post content that connects.

The combination of mobile technology, patient demand and the growing influence of digital
native generation has encouraged the role of social media in healthcare and corresponding
effect on patient engagement (Aitken et al., 2014). Indeed, in the social media era, customer
engagement is increasingly becoming more important than ever before (Acar and Puntoni,
2016). According to Acar and Puntoni (2016):

[. . .] more and more brands are using social-media platforms to connect with their Customers by
creating engaging content so that consumers can interact (e.g. sharing an interesting and current
Tweet) and/or by initiating dialog with them (e.g. responding to a customer comment or
complaint).

Social media channels enable consumers to engage in brands-related activities/products and
enter relationships (Schivinski et al., 2016; Hollebeek and Brodie, 2016; Baldus et al., 2015;
Dessart, Veloutsou, and Morgan-Thomas, 2015; Vivek et al., 2012, 2014; Hollebeek et al.,
2014; Tsai andMen, 2014; Jaakkola andAlexander, 2014).
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According to Hollebeek et al. (2014), “a consumer’s positively valenced brand-related
cognitive, emotional and behavioral activity during or related to focal customer/brand
interactions”. Hollebeek et al. (2014) proposed the three dimensions to use in measuring
consumer brand engagement (CBE) in social media:

(1) Cognitive processing (i.e. cognitive CBE dimension) is “a consumer’s level of
brand-related thought processing and elaboration in a particular consumer/brand
interaction”.

(2) Affection (i.e. emotional CBE dimension) is “a consumer’s degree of positive brand
related affect in a particular consumer/brand interaction”.

(3) Activation (i.e. behavioral CBE dimension) is “a consumer’s level of energy, effort
and time spent on a brand in a particular consumer/brand interaction”.

Siu (n.d.) suggested ten ways of social media engagement could be measured, namely,
tracking the number of likes and shares of posts. Tracking provides a firm the opportunity
to get an idea of how its post is doing and to widen reach exponentially; audience growth/
rate of followers; flowers vs following ratio; active fans; organic vs paid results; clicks per
post; lead generation; audience demographics; audience mentions; and count the money.
Aitken et al. (2014) measured social media (Facebook, Twitter and YouTube) engagement of
top ten pharmaceutical firms in terms of reach index, relevance index and relationship
index. They defined each as follows:

� Reach is the measure of listeners, and the index as the number of people reached by
each social media channel through likes, shares and re-tweets.

� Relevance measures how people found posts or content relevant, while the index is
the degree to which content is being shared and forwarded across social networks.

� Relationship measures the interaction of a firm and patient-consumer integration.

Essentially, relationship index measures the degree of interaction between a firm and those
people post, reply and in turn interact with the firm’s posting. According to Aitken et al.
(2014), IMS health social media engagement index for top ten pharmaceutical firms are
Johnson & Johnson (70); GlaxoSmithKline (25); Novo Nordisk (23); Pfizer (20); Novartis (18);
Boehringer Ingelheim (18); Bayer (16); Merck & Co (13); AstraZeneca (10); and UCB (9).

Social media is transforming pharmaceutical and health-care marketing relationships in
a variety of ways. Pharmaceutical marketers can use social media to sense and shape
effective relationship marketing, target, define and engage consumers on a more personal
level. With social media, marketers can have visibility on how a product is perceived, the
demographics of consumers and the interest in the product attributes. However,
pharmaceutical marketers have been very slow in adopting social media to enhance their
relationship marketing. Pharmaceutical marketing must urgently consider adopting social
media, as it has become more than ever the premier destination for consumers’ health
questions and answers. Social media as part of an integrated marketing program has been
embraced by less regulated industries than the more regulated pharmaceutical industry to
enhance their relationship marketing strategies. Because of an operating environment that is
characterized by strict regulatory compliance, and privacy issues, the pharmaceutical
industry has been reluctant in embracing social media platforms to enhance its relationship
marketing strategies. However, despite these issues, a growing number of pharmaceutical
firms are slowly embracing social medial channels to ameliorate their relationship
marketing and brand management agenda that are based on the market intelligence
acquired through listening, monitoring and analyzing the end-user generated content.
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Pharmaceutical Marketing (2017) study reports that the most popular social media channels
in the pharmaceutical industry for 2017 and 2018 are Facebook (73 per cent), YouTube (64
per cent), LinkedIn (55 per cent), and Twitter (45 per cent). Statista (2017) reports that the
most popular networks worldwide as of September 2017 by number of active accounts
including Facebook at 2.06 billion monthly active users, YouTube at 1.5 billion, WhatsApp
at 1.3 billion and FacebookMessenger at 1.3 billion.

Although pharmaceutical firms, health-care professionals and patients are increasingly
adopting social media channels, there is public concerns regarding the risks that such online
data-sharing platforms pose to the privacy and security of personal health data, usability,
the manipulation of identity and misinformation (Azer, 2017; Househ et al., 2014; Li, 2013;
Taitsman et al., 2013). To safeguard against abuse of patient privacy in the USA:

Health Insurance Portability and Accountability Act (HIPAA) and state privacy laws limit healthcare
providers’ ability to interact with patients through social media [. . .] and prohibit healthcare providers
from disclosing patient information without proper patient authorization. A healthcare provider
discloses patient information without patient authorization in violation of HIPAA and/or state privacy
laws can be subject in fines and other penalties (Odenheimer, 2017).

Indeed, the actionable information mined from the social media environment can assist
pharmaceutical and health-care marketing firms to develop new products, increase
pharmaceutical products sales such as the over-the-counter (OTC) pharmaceuticals in the long
term, mitigate risk and manage crisis. For example, Novartis is leveraging Facebook and
YouTube to improve the sales of its OTC drugs, including Comtrax, Orofar and Bufferin. In
addition, Johnson & Johnson, the first-mover to the social media environment used the
networking platforms for crisis management when it recalled its Tylenol and Benadryl tablets
and to apologize to consumers for irregularities discovered in its manufacturing plant during
FDA inspection (Markets and Markets.com, 2010). Additional benefits that can accrue from
implementing social media include sustainment of customer loyalty, new leads, increased
sales, improved brand awareness, improved customer service, enhanced operational
efficiencies and efficient sharing of real-time information within and across enterprises.

Sensitivity analysis
Sensitivity analysis (SA) has been applied in different fields, including the pharmaceuticals,
medicine, civil engineering, political science and computer science (Ferretti et al., 2016; Imai and
Yamamoto, 2013; Jakhrani et al., 2013; Chen and Kocaoglu, 2008; Serra, 2004; Steenland and
Greenland, 2004; Blake et al., 1988; Castillo et al., 2006). SA is a means of investigating the
impact of reasonable changes in base-case assumptions (Eschenbach, 1992) or an approach
which allows decision makers to explore the impact on the optimal decision(s) of potential
changes in any of the problem variables (Trueman, 1974). Some of the uses of SA include
determining the impact on the ranking of alternatives of changes in variousmodel assumptions,
making better decisions, deciding which data estimates should be refined before decision-
making and enabling management to focus attention on the most critical elements during
decision implementation. Rappaport (1967) assert that in the face of risk and uncertainty, the
recurring questions to be answered by organizations are of the form, “what if”? “What if”
analysis or the SA is a technique used to assess how possible changes in parameter values
affect model outputs and helps to facilitate a better understanding of risk (Rappaport, 1967).

Essentially, SA checks the responsiveness of model results to possible variations in
parameter values, and thus offers valuable and insightful information for evaluating the
relative risk among alternative courses of action. Pannell (1997) notes that SA is the
examination of potential changes and errors and their effects on conclusions to be derived
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from the model. In discussing the imperatives of subjecting models to SA, Arnoff and
Netzorg (1965) emphasized:

The use of operations research is especially important and advantageous in that [. . .] one can
assess the sensitivity (response) of the system to a wide variety of conditions – without requiring
either the time, expense, or risks associated with experimenting with system itself. [Thus,] hidden
relationship can be brought to light and brought to bear upon decisions and control of activity.

Samson (1988) suggests that SA is an important part of decision-making process thinking in
real time and generally entails checking the effects of the model assumptions on the model
solution. Wallace (1998) contends that SA can be used to facilitate decision-making under
uncertainty by way of parametric linear programming.

Research methodology
Structuring pharmaceutical relationship marketing problem for analytic hierarchy process
model
PRM represents a typical multi-criteria decision-making, also known as MCDM, is essential
in decision-making processes that can be both qualitative and quantitative. AHP is one of
the most commonly used MCDM methods as a management tool in several industry sectors
(Tramarico, et al., 2015). We leveraged AHP to model social media impact on PRM because it
enables decision makers to model a complex problem in a hierarchical structure showing the
relationships of the overall goal, objectives and alternatives. Although the positive
attributes associated with AHP has been widely reported in the literature, there has been a
small number of dissenting opinions (Belton and Gear, 1983; Dyer andWendel, 1985).

Developed in the 1970s and originally applied to the marketing area by Wind and Saaty
and Thomas (1980), Dolan (1989) was the first to apply this method to health economics
research. Since then, it has been embraced slowly as a method in the field of multi-criteria
decision-making in health care. Liberatore and Nydick (2008) described the importance of
applying the AHP as follows: “Health care and medical decision making has been an early
and on-going application area for the AHP”. With its growing usefulness, AHP is nowwidely
used in a variety of research in the health-care industry. For example, it has been used in
pharmaceutical supply chain, pharmaceutical marketing and management (Adebanjo et al.,
2014). The hierarchy structure for improving relationship marketing in a pharmaceutical
firm is composed of three levels as depicted in Figure 1. The top level contains the overall
goal of the problem, the middle level contains the multiple criteria that define the decision
alternatives and the lower level contains competing alternative cause of actions.

Analytic hierarchy process steps
Steps 1-2: Define an unstructured problem and determine the overall goal. According to
Simon (1977), the methodology of decision-making process encompasses identifying the
problem, generating and evaluating alternatives, designing and obtaining actionable
intelligence. The hierarchy structure of impact of social media on PRM tactics is
schematically presented in Figure 1. Level 1 (goal) is to assess the impact of social media
channels on the focal firm’s PRM tactics. The attributes, which are the major PRM tactics
are contained in, Level 2. Finally, the alternative social media channels in the last level,
including Facebook, YouTube, Twitter, Linkedln and online communities. These social
media channels are ones used by the focal firm.

Step 3: Construction of the pair-wise comparison metrics. The third step in using AHP is
to construct a set of pair-wise comparison matrices for each of the lower levels. The pairwise
comparison is made such that the attribute in row i (i = 1, 2, 3, 4. . .n) is ranked relative to each
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of the attribute represented by n columns. The pair-wise comparisons are done in terms of
which element dominates another (i.e. based on relative importance of elements). Senior
marketing and social media marketing managers who are familiar with the firm’s
pharmaceutical marketing operations were asked to perform the pair-wise comparisons and
referred to as judges. Their judgments were then expressed as integer values 1 to 9 in which
aij = 1 means that i and j are equally important; aij = 3 signifies that i is moderately more
important than j; aij = 5 suggests that i is strongly more important than j; aij = 7 indicates that i
is very stronglymore important than j; aij= 9 signifies that i is extremelymore important than j.

Assuming C1, C2, C3, . . . Cn to be the set of elements and aij representing a quantified
opinion or judgment on a pair of elements Ci, Cj. The relative importance of two elements Ci,
Cj is assessed using a preference scale on an integer-valued 1-9 developed by Saaty (2000) for
pair-wise comparisons. According to Saaty (2000), a value of 1 between two attributes
indicates that both equally influence the affected node, while a value of 9 indicates that the
influence of one attribute is extremely more important than the other. It allows the
transformation of qualitative judgments and/or intangible attributes into preference weights
(level of importance) or numerical values. The pair-wise comparisons are accomplished in
terms of which element dominates or influences the order. AHP is then used to quantify
these opinions that can be represented in n-by-nmatrix shown in equation (1).

Establishment of pairwise comparison matrix a
Assuming C1, C2, C3, . . . Cn to be the set of elements and aij representing a quantified opinion
or judgment on a pair of elements Ci, Cj. The relative importance of two elements Ci, Cj is
assessed using a preference scale on an integer-valued 1-9 developed by Saaty (2000) for
pairwise comparisons. Table II lists the definition of a nine-point scale. Larger number
assigned to the pair-wise comparisons means larger differences between criteria levels.
According to Saaty and Thomas (1980), a value of 1 between two criteria indicates that both
equally influence the affected node, while a value of 9 indicates that the influence of one
criterion is extremely more important than the other. It allows the transformation of
qualitative judgments and/or intangible attributes into preference weights (level
of importance) or numerical values. The pair-wise comparisons are accomplished in terms of
which element dominates or influences the order.

AHP is then used to quantify these opinions that can be represented in n-by-n matrix as
follows:

Figure 1.
Hierarchy structure
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(1)

If ci, is judged to be of equal importance as cj, then (aij) = 1.
If ci, is judged to be more important than cj, then (aij)> 1.
If ci, is judged to be less important than cj, then (aij)< 1.
(aij) = 1/aji,(i, j= 1, 2, 3, . . ., n), aij= 0.

Where matrix A represents a reciprocal matrix, aij is the inverse of the entry akj which
indicates the relative importance of Ci compared with attribute Cj. As an example, a12 = 3
indicates that C1 is 3 times as important as C2. In matrix A, it becomes the case of assigning
the n elements C1, C2, C3, . . . Cn a set of numerical weights W1, W2, W3, . . .Wn, that
represents the recorded experts’ judgments. If A is a consistency matrix, the links between
weightsWi and judgments aij are given byWi/Wj= aij (for i, j= 1, 2, 3, . . ., n).

Eigenvalue and eigenvector
Saaty (1990) recommended that the maximum eigenvalue, lmax, can be determined as:

lmax ¼
Xn

j¼1

aijWj=Wi: (2)

where lmax is the principal or maximum eigenvalue of positive real values in judgment
matrix,Wj is the weight of j

th factor, andWi is the weight of i
th factor.

IfA represents consistencymatrix, eigenvector X can be determined as:

A� lmaxIð ÞX ¼ 0 (3)

Consistency test
Both AHP and Expert Choice Software do not impose on the pharmaceutical firm to be
perfectly consistent, rather a consistency test is performed to examine the extent of
consistency as well as each judgment once the priorities are determined. Saaty (1990)
recommended using consistency index (CI) and consistency ration (CR) to check for the
consistency associated with the comparison matrix. A matrix is assumed to be consistent if
and only if aij * ajk= ajk Vijk (for all i, j, and k.) When a positive reciprocal matrix of order n is
consistent, the principal eigenvalue possesses the value n. Conversely, when it is
inconsistent, the principal eigenvalue is greater than n and its difference will serve as a
measure of CI. Therefore, to ascertain that the priority of elements is consistent, the
maximum eigenvector or relative weights/lmax can be determined. Specifically, CI for each
matrix order n is determined by using (3):

CI ¼ lmax � nð Þ=n� 1 (4)
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where n is the matrix size or the number of items to be compared in the matrix. Based on
equation (4), the consistency ratio (CR) can be determined as:

CR ¼ CI=RI ¼ lmax � nð Þ=n� 1½ �RI: (5)

where RI represents average consistency index over a number of random entries of same
order reciprocal matrices shown in Table I. CR is acceptable, if its value is less than or equal
to 0.10. If it is greater than 0.10, the judgment matrix will be considered inconsistent. To
rectify the judgment matrix that is inconsistent, decision makers’ judgments should be
reviewed and improved.

Overall or composite priority
The composite priority score of the alternatives is determined by multiplying the relative
priorities of an alternative by the relative priorities of the corresponding criteria and added
over all criteria. Specifically:

Si ¼
Xn

j¼1

wjpij for i ¼ 1; 2; . . . n (6)

where Si is the composite score for the ith alternative social media channels, pij is the score of
the ith alternative social media channels with respect to the jth PRM criterion, and wj is the
priority weight of the jth PRM criterion in the second level.

Data collection and analysis
To examine the impact of social media on PRM tactics and the associated SA, we used a case
study methodology that was popularized by Yin (1994). Indeed, a case study is a relevant
approach to investigate a phenomenon in its own natural environment where complex links
and underlying meanings can help the researcher. Oke and Gopalakrishnan (2009) argue
that a case study is relevant “where existing knowledge is limited because it generates in-
depth contextual information whichmay result in a superior level of understanding”.

We conducted a thorough literature review to identify the relationship marketing tactics
and social media channels. Based on the identified relationship marketing tactics and social
media channels, a survey questionnaire was developed and disseminated to a group of five
subject matter experts, i.e. pharmaceutical senior managers, for their opinions. Using the
AHP-based decision-making approach, the group brainstormed and reached a consensus on
the relevant relationship marketing tactics and social media channels adopted in this paper.
Brainstorming and sharing ideas and insights using a combination of the AHP and Expert
Choice in a group setting often results in a more complete representation and understanding

Table I.
The pair-wise

comparison scale

Intensity of importance Definition

1 Equal importance
3 Moderate importance one element over another
5 Essential or strong importance one element over another
7 Very strong importance one element over another
9 Extreme/absolute importance one element over another
2, 4, 6, 8 Intermediate values between two adjacent judgments

Source: Saaty and Thomas (1980)
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of the problems (Al-Harbi, 2001). Thus, a group decision-making model supports subject
matter expert opinions to be combined so that a group decision can be successfully achieved.
Because it was a group decision-making by senior managers, the number of response
obtained for the analyses is one. Al-Harbi (2001) asserts that:

The AHP allows group decision making, where group members can use their experience, values
and knowledge to break down a problem into a hierarchy and solve it by the AHP steps.

Hunt (1992) emphasized that the main attributes in three areas, including member, group and
task must exist for group work to be successful. The approved and most important
relationship marketing tactics and social medial channels relevant in the pharmaceutical
industry were then used to develop the final survey questionnaire. Thus, the relational data
were obtained with the aid of questionnaire administered on a group of pharmaceutical
senior managers to determine the order of importance of the relationship-marketing tactic
and social media channel criteria. Based on the hierarchy tree or structure, a questionnaire
was finally developed to support pairwise comparisons between all the criteria at each level
in the hierarchy.

From the developed hierarchy tree in Figure 1, we developed a questionnaire to enable pair-
wise comparisons between all the criteria at each level in the hierarchy. The pair-wise
comparison process elicits qualitative judgments that indicate the strength of pharmaceutical
marketing managers’ preference in a specific comparison using Saaty’s 1-9 scale. We then
administered the questionnaire to a group of pharmaceutical marketing managers within a
pharmaceutical firm in the USA to determine the order of importance of relationship marketing
criteria. The PRM scores were obtained based on the major criteria, including customer
engagement, relationship commitment, trust, customer satisfaction, communication, service
quality and community building. The social media scores obtained were based on the
alternative criteria, including Facebook, Twitter, LinkedIn, YouTube, Blogs and online
communities. The experts responded to several pair-wise comparisons where two categories at
a time were compared with respect to the goal as well as the major criteria. We used the result
of the survey as input for the AHP.

It took 21 judgments (i.e. 7(7-1)/2) to complete the pair-wise comparisons shown in
Table III. The other entries are ones along the diagonal as well as the reciprocals of the 21
judgments. We used the data shown in the matrix to derive estimates of the criteria priorities.
The priorities provide a measure of the relative importance of each criterion. The final matrix
of pair-wise comparisons of the criteria provided by the case pharmaceutical firm is shown in
Table III. We analyzed the data collected with the aid of AHP using Expert Choice Software
11.5. The following steps can be determined either manually or automatically:

� total the elements in each column in (Table III) and then divide each element of the
matrix by its column total in (Table III);

� synthesize the pair-wise comparison matrix in (Table III);
� determine the priority vector for each supply chain risk factor;
� determine the consistency ratio;
� determine lmax;
� determine the consistency index (CI);
� choose an appropriate value of the random consistency ratio from (Table II); and
� evaluate the consistency of the pair-wise comparison matrix to check whether the

comparisons are consistent.
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Synthesizing the results
Figures 2 and 3 depict the normalized pair-wise rating of PRM tactics and the social media
channel options, respectively. AHP-based expert choice software offers two primary means
of synthesizing the local priorities of the alternative course of actions employing the global
priorities of their parent objectives, including ideal mode and distributive mode. In the ideal
mode, the priority of an objective indicates the importance the decision maker or a group of
decision makers associate with the dominance of each social media channel relative to other
social media channels under the corresponding objective. The priorities of major attributes
or criteria with respect to the goal are shown in Figure 2. For major relationship marketing
tactics, customers considered customer engagement the most important followed by
communication and trust. Specifically, customer engagement > communication > trust >
service quality> customer satisfaction > relationship commitment> community building.
The consistency ratio (CR) of 0.06 is less than 0.10 recommended by Saaty and Thomas
(1980). Based on Saaty and Thomas (1980) recommendation that a CR of 0.10 or less is
acceptable, the foregoing pair-wise comparisons to derive criterion weights are therefore

Table III.
Pair-wise comparison
matrix for the PRM

objectives

Trust RC Com CS CB SQ CE

Trust 1 3 1 3 5 1 3
Relationship commitment (RC) 1/3 1 3 1 3 1 3
Communication (Com) 1 1/3 1 3 3 1 1
Customer satisfaction (CS) 1 1 1/3 1 3 1 1
Community building (CB) 1/5 1/3 1/3 1/3 1 3 5
Service quality (SQ) 1 1 1 1 1/3 1 3
Customer engagement (CE) 1/3 1/3 1 1 1/5 1/3 1

Figure 2.
Normalized pair-wise
rating of PRM tactics
(objectives or criteria)

Table II.
The reference values

of RI for different
numbers of n

N 2 3 4 5 6 7 8 9 10

RI 0 0.58 0.90 1.12 1.24 1.32 1.41 1.45 1.51

Figure 3.
Normalized pair-wise
rating of social media
channel alternatives
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consistent. As shown in Figure 4, Facebook happens to be the most preferable social media
channel among the six options or alternatives, with an overall priority score of 0.357. Their
corresponding CR is acceptable. Each CR value is less than or equal to 0.10.

Table IV depicts the detailed synthesis of PRM tactics and the associated social media
channels. Facebook is shown to be more important for each of the PRM tactics, followed by
Twitter. Figure 5 reports on the priority scores associated with the major PRM decision
attributes (shown on the top panel). Customer engagement (0.2598) is the most important
pharmaceutical relationship-marketing tactic, followed by communication (0.1969), trust
(0.1845), service quality (0.1211), customer satisfaction (0.1103), relationship commitment
(0.0872) and community-building (0.0402), respectively. Also, Figure 2 reports on the priority
scores of social media alternatives (shown on the bottom panel). With respect to the overall
priority scores of social media alternatives, Facebook (0.3615) is the most preferred
relationship marketing improvement strategy followed by Twitter (0.2344), LinkedIn
(0.1989), Blogs (0.0911), online community (0.0732) and (0.0410), respectively.

Sensitivity analysis results and discussion
SA can provide decision makers with information regarding the robustness of the ranking of
the alternative course of action. Per Fiacco (1983), SA determines the effect of local
perturbation over results and stability analysis as the effect of finite perturbation over
results behavior. Min (1993) argues that “the sensitivity analyses are necessary because
changing the importance of criteria requires different levels of resource commitment, [. . .]” If
a decision maker or a group of decision makers believe that a criterion maybe more or less
important than originally indicated, that criterion’s bar can be dragged to the right (increase)
or left (decrease) to observe the impact on the ranking of the alternatives. Thus, the objective
of SA of the social media impact on PRM tactics is to determine how small changes
(perturbation) in input parameters, such as the three most important PRM tactics (customer
engagement, communication and trust) will influence the ranking of the social media
channel alternatives. Figure 7 show the performance SA of the social media alternatives’
priorities with respect to the three most important objectives, including customer
engagement, communication and trust, one at a time. The left vertical axis or line indicates
the major objective’s priority with respect to goal, while the right vertical axis shows the
priorities of the social media alternatives. A series of SAs were performed using AHP-based
Expert Choice Software to investigate the impact of changing the priority of the major
objectives or criteria on the ranking of the social media channel options.

The original performance and dynamic SA are reported in Figures 6 and 7, respectively.
Although both have the original ranking of social media channel options (Facebook >
Twitter > Linkedln > Blogs > Online communities > Youtube), performance SA is
considered. Figures 8 and 9 report on the performance SA of customer engagement.
Increasing the customer engagement priority from 26 to 36 per cent in Figure 8 and
conversely decreasing same from 26 to 16.4 per cent in Figure 9 did not change the choice or

Figure 4.
Synthesis of social
media channels with
respect to goal
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ranking of the social media channel options. Thus, the original ranking after the small
changes remained stable (Facebook> Twitter> Linkedln> Blogs> Online communities>
Youtube). For Figures 10 and 11 that report on the performance SA of communication,
whether increasing the priority of communication from 19.7 to 29.8 per cent (Figure 10) or
decreasing it from 19.7 to 9.7 per cent (Figure 11), the rankings remained stable or robust
(Facebook>Twitter> Linkedln> Blogs>Online communities>Youtube), respectively.

With respect to trust reported in Figures 12 and 13, increasing the priority of trust from
18.5 to 28.6 or decreasing it from 18.5 to 8.5 per cent, the ranking remained insensitive to the
perturbations (Facebook> Twitter> Linkedln> Blogs> Online communities> Youtube).

Table IV.
Detailed synthesis of

PRM tactics and
social media

channels

Level 1 Alts Prty

Trust (L: 0.18454) Facebook 0.06596
YouTube 0.00683
Twitter 0.05588
LinkedIn 0.05114
Blogs 0.01636
Online Co 0.01452

Relationship commitment (L: 0.08715) Facebook 0.03115
YouTube 0.00244
Twitter 0.02147
LinkedIn 0.01875
Blogs 0.00572
Online Co 0.00404

Communication (L: 0.19694) Facebook 0.07039
YouTube 0.00836
Twitter 0.03991
LinkedIn 0.03150
Blogs 0.01476
Online Co 0.01196

Customer satisfaction (L: 0.11027) Facebook 0.03942
YouTube 0.00491
Twitter 0.02110
LinkedIn 0.01433
Blogs 0.00763
Online Co 0.00607

Community building (L: 0.04017) Facebook 0.01436
YouTube 0.00149
Twitter 0.00594
LinkedIn 0.00642
Blogs 0.00253
Online Co 0.00266

Service quality (L: 0.12110) Facebook 0.04329
YouTube 0.00531
Twitter 0.02534
LinkedIn 0.02261
Blogs 0.01554
Online Co 0.01301

Customer engagement (L: 0.25983) Facebook 0.09287
YouTube 0.01112
Twitter 0.06610
LinkedIn 0.05641
Blogs 0.02909
Online Co 0.02132
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Based on the entire performance SAs, the overall priority of social media channel
alternatives is robust or stable to changes in the importance of all the attributes. However, if
the ranking becomes highly sensitive to small perturbation in the priorities of the objectives,
a review of the priorities will be recommended for a review. This means “[. . .] additional
decision criteria should be included as a highly sensitive ranking point to a weak
discrimination potential of the present set of [objectives]”.

Conclusion, managerial implications and recommendations for future studies
The rise in social media presents enormous challenges and opportunities for both pharmaceutical
and health-care professionals. Social media has the capacity to potentially transform PRM in
terms of consumer engagement, monitoring and analysis of consumer generated-content,
building and changing brand perception. However, the industry is yet to fully grasp the breadth
and depth of these relationships. Given the fact that consumers are increasingly empowered to
probe into the activities in the industry, and increasing loss of trust in the health-care systems,
one of the best ways to reach or connect to them is to deploy relationship marketing-based social
media. Arguably, “nowhere in marketing is trust more important than in [pharmaceutical] and
healthcare” (Andrews, 2012). Embracing the new social media culture will help firms to cut costs
and enable faster and more efficient response to consumers/patients’ changing demands. For
years, C-level executives in marketing and communications have been using the internet to

Figure 5.
Priorities with respect
to PRM and social
media channels

Figure 6.
Original of
performance SA
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attract and retain customers. More recently, C-level executives in the pharmaceutical marketing
arena are slowly embracing social media platforms. Social media can be used as a tool to listen
and engage customers. It can also be used to share content and establish a firm as a thought
leader in a specific market. Like anymarketing tool, social media can drive sales and build brand
awareness. Customers and potential patients/consumers associate an organization they see as
active on the internet with specific services and contact thatfirmwhen there is a need. Consumers
in a market for a new pharmaceutical product can ask questions and seek recommendations
online. By listening to the voice of consumers in the social media environment, potential patients/
consumers can identify themselves.

A number of implications were raised based on the findings of this study. Leveraging social
media can help pharmaceutical and health-care marketers to target, define and engage
consumers better on a more personal level. In addition, pharmaceutical and health-care
marketers must consider implementing social media platforms as they have become key source
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for consumers and professionals regarding health-care information. Evidence suggests health-
care consumers are widely using social media to research health-care providers, procure
information on treatments and diseases and support each other. For example:

60 million consumers now use new media to share their health experiences online, 216 US
hospitals use social media, 142 US hospitals have You Tube channels, 132 US hospitals maintain
Twitter accounts, 83 US hospitals have Facebook pages, approximately 1,200 Facebook
communities advocate for cures for chronic illnesses, 72% of e-patients search for medical
information right before or after a doctor’s visit, and 93% of e-patients say the Internet has made
it possible to get the medical information they need (www.healthcareos.com/250/health-care-
consumer-social-media-statistics/).
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An analysis approach using the AHP reveals customer engagement as the most
important relationship marketing factors relative to other relationship marketing
criteria.

Despite our findings, a number of precautions are worth noting regarding social media
use. First, a major limitation of social media is that health information domiciled on social
media platforms often unreliable. The frequent anonymity of authors of health-care
information on social media sites present accountability issues. Another risk associated with
the use of social media is the posting of unprofessional content that can reflect unfavorably
on pharmaceutical firms and health-care providers. Other concerns regarding the use of
social media by health-care industry professionals center on the potential for negative
repercussions resulting from the breach of patient confidentiality. Such violations may
expose health-care entities to liability under federal and state privacy laws. Finally, the
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widespread use of social media has introduced new legal complexities with no precedents.
While social media use can be defended under a number of constitutional rights, such as
freedom of speech, freedom from search and seizure and the right to privacy, increasingly,
these rights have been successfully challenged.

Our systematic review of the literature shows a kaleidoscopic picture for application
of the AHP in health-care research. Our study adds to this growing body of work in
health-care research using the AHP method. It is likely that interest in the AHP will rise
in the future, particularly in its application to health economic evaluations, the
assessment of therapy outcomes, benefit assessments and micro issues in the
pharmaceutical industry supply chain system. In this context, the AHP method could
support decision-making regarding reimbursement of pharmaceuticals. This ability
derives from its ability to translate complex questions into stepwise comparisons at
different hierarchical levels. Future studies are needed in which such hierarchies with
both quantitative and qualitative criteria can be compared to achieve more accurate
representation of real-world health-care issues.
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