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In 1991 Dahlgren & Whitehead produced a highly influential model of the 

determinants of health that has since been used by numerous national and 

international public health organisations globally. The purpose of the model is to 

enable interventions that improve health to be addressed at four key policy levels. It is 

not a model of health or disease; instead the model is structured around health policy 

decision-making. However the model needs an update, since it was devised there has 

been a digital revolution that has transformed every aspect of: human life, our cities, 

society and the fundamental principles upon which the global economy operates. 

Using a systematic literature review, the article examines the impact of Information 

and Communication Technologies (ICT) on the determinants. ICT has given rise to a 

new ‘Information Age’ that is implicated in many of the major global health issues 

today. Addressing contemporary health issues requires intervention at the level of ICT, 

particularly as health communication online is central to the delivery and 

dissemination of public health policies.   
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Introduction 

The article examines the need for an update to the determinants of heath model, 

devised by Dahlgren & Whitehead in 1991. The original Dahlgren & Whitehead 
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model is structured into four policy-levels for public health interventions. Since this 

date, there has been a digital revolution that marked the end of the Industrial Age and 

the dawn of the Information Age. The health model needs an update. The use of the 

word ‘update’ has a double meaning. Firstly it is meant literally, to bring this 

important model into the 21st century and to incorporate the massive changes caused 

by the digital revolution. Secondly update is the term used in computing to mean an 

updated or newer version of the same product. In this context, the Dahlgren & 

Whitehead model is being updated to respond to the new digital context. The new 

determinants of Health Model 2.0 should enable policy-makers to effectively engage 

with the affects, byproducts and outcomes of the Information Age on human health. 

The article examines what is meant by the Information Age more specifically, before 

going on to evidence the implications that Information and Communication 

Technologies (ICT) have on the determinants for human health. Finally, justification 

is made for establishing a new level to the model to reflect the need for public health 

policy-makers to effectively engage with the digital world.  

The Determinants of Health Model 1.0 

Dahlgren & Whitehead’s (1991) article “Policies and Strategies to Promote Social 

Equity in Health” is a hugely influential document; it has been cited over a thousand 

times, backed by the World Health Organisation, and is regularly referenced by 

National and Local Health Authorities, and Public Health bodies globally (Bambra et 

al., 2010; ESRC, 2015). The most commonly cited part of the document is a diagram 

that provides a conceptual framework that maps out the “Main Determinants of 

Health”. The diagram organizes various determinants of health into four distinct 

categories that relate to public health ‘policy levels’. The primary value in the 
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diagram is in its stated purpose to “suggest quite distinct levels of intervention for 

health policy-making” (Dahlgren & Whitehead, 1991, p. 11). This function of the 

model is intended to enable public health agencies to target all relevant policy levels 

when addressing a specific health issue. The diagram is not merely a helpful 

simplification for the conceptualization of health determinants; but specifically 

organised for interventions to promote positive health and/or reduce illness. In order 

to address a particular health issue; health professionals need to consider each of the 

levels in a consistent approach (and to avoid contradictory policies operating at 

different levels).  

Since the publication of the diagram in 1991, there have been fundamental changes in 

the way society and the economy operates (Cardoso, Cheong & Cole, 2009; Castells, 

2002; Castells, 2002; Rainie, & Wellman, 2012; Schmidt & Cohen, 2014; Turkle, 

2011). The principal change has been the emergence of Information and 

Communication Technologies (ICT). There are myriad forms of ICT:  social media, 

massive multiplayer online spaces, blogs, vlogs, virtual learning environments, Skype, 

avatars, emails, messaging, tweets and many others. The Information Age (also called 

the Computer Age or Digital Age) has been enabled and instigated through the 

development of wide scale ICT (Webster, 2001). Indeed so profound have these new 

technologies been that the Information Age has been described as a Digital 

Revolution; as fundamental as the Industrial Revolution or the Agricultural 

Revolution akin to marking the paradigm shifts from stone age to iron age etc 

(Castells, 2011). The Information Age is characterized by society and the economy 

being structured by the flow of information through electronically processed networks 

(ibid). In the past 25 years the Information Age has transformed almost every aspect 

of life: society, culture, politics, education, entertainment, and the global economy 
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(Castells, 2014). This has resulted in physically different configurations of cities, 

towns, homes, offices, living rooms, appliances, and devices. Along with these 

‘material’ changes, there have been even more profound ‘immaterial’ impacts on 

society and behaviours (Bauman, 2013). The Information Age has fundamentally and 

radically altered how we communicate (and with whom we communicate) and how 

we behave and live our lives. 

The key instrument behind the Information Age is the development of the Internet and 

particularly the world wide web, which coincidentally began life in the very same 

year as Dahlgren & Whitehead’s paper was published. The world wide web (www) 

was released on the Internet in August 1991 and enables the connection of billions of 

people globally (Gillies & Cailliau, 2000). This is seen as the watershed moment 

between the ‘Industrial Age’ and the start of the ‘Information Age’. Whilst there had 

been improvements to computers and intelligent devices before this date, it is the 

www as the platform upon which the Internet works that has been pivotal to the 

coming of the Information Age. The Internet provides the platform for unprecedented 

global inter-connectivity.  Half the world’s population is now connected to the 

Internet (Broadband Commission for Sustainable Development, 2016). The Internet 

has impacted on the: economy, society, politics, education and lifestyles. 

The economy has been transformed by ICT. Globally the majority of all financial 

transactions take place digitally. Financial markets increasingly use complex 

algorithms, replacing human actions in the process. The global economy now 

functions continuously, with companies electronically distributing their work in 

various continents so that as the planet turns, business is continuously functioning. 

Other businesses have replaced humans with robots and/or artificial intelligence (Ford, 
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2015). The number of new technological developments that impact on society and the 

economy have been phenomenal and the majority of these are relatively new; Google 

began in 1996, Facebook in 2004, Twitter in 2006 and yet are now so familiar their 

names have become verbs. Online shopping has become a global phenomenon. 

Amazon.com went online in 1995 and is now the world’s largest online retailer. The 

five largest companies in the world are all ICT companies (Oremus, 2016).  

It is not just the economy that has been changing. Society has been radically affected 

in a number of ways by ICT. According to the World Economic Forum, adults now 

“spend more time online than doing anything else in their life” (Woods, 2016; Bloom 

et al, 2011). Social networking, particularly via Facebook with over a billion users, 

has transformed the way we communicate with each other. Online communities rather 

than those based on geography or neighbourhoods are prevalent today. Social media 

is also radically changing mass media, individuals are able to publish their own views 

and news; bypassing traditional media such as newspaper or television broadcasting. 

The CEO of Google describes online publishing as: ‘the largest experiment involving 

anarchy in history’ (Schmidt & Cohen, 2014, p. 4). Technology is even becoming 

embroiled in politics and democracy and war. Gertz (2017, p. 2) claims that 21st 

century warfare is being fought online as “nonkinetic conflict waged in the digital 

realm”. The Russian government is accused of interfering in the 2017 American 

election by deploying biased or deliberately incorrect news to try to influence the 

election (Gayle, 2016). Social media has also been posited as instrumental in the Arab 

Spring and the subsequent geo-political upheaval (Khonder, 2011). Education is also 

changing, traditional universities are creating virtual universities accessible online 

globally. Robots with artificial intelligence are entering the classroom to teach school 

children. In our cities and homes there is ever increasing connectivity, for example, 
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cities are becoming ‘smart’ (aka intelligent cities) with the everyday life of a city 

being monitored through intelligent sensors and automatic data collection (Caragliu, 

Del Bo & Nijkamp, 2011; Dutton, Kraemer & Blumler, 1987; Kitchin, 2014). From 

large-scale intelligent cities to the smallest scale wearable technologies; the Internet 

of Things is connecting devices in our factories, offices, cars, homes, living rooms, 

kitchens, and bedrooms with each other via the world wide web (Gubbi, Buyya, 

Marusic & Palaniswami, 2013). The Information Age has significantly impacted on 

human health, directly or indirectly. It is not just that the ‘virtual’ world is where 

people and society spend increasing amounts of time (and reducing the amount of 

time spent in the ‘real’ world); but also that the Information Age has radically 

transformed the physical world and how humans interface, and interact, with it.  

The Information Age as a Determinant of Health 

ICT is a major determinant of health. The Information Age has transformed society 

and the economy and in turn it has affected human health. The next section examines 

some of the principal mechanisms through which ICT impacts on health: physical 

health, particularly through sedentary lifestyles; mental health and social health 

particularly through health communication. 

Physical health: Sedentary Lifestyles in the Information Age 

The Information Age is linked with contributing to increasingly sedentary lifestyles. 

The WHO lists sedentary lifestyles as one of the biggest health risks the world 

currently faces (WHO, 2017a). More than eighty percent of the world’s population is 

not sufficiently active (WHO, 2017b).  Sedentary lifestyles are such a risk because 

they are linked to many health issues such as obesity, which is a contributing factor to 
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cardiovascular disease, diabetes, and cancer (ibid). These illnesses are some of the 

biggest health concerns globally and have a significant economic cost, estimated to be 

two trillion dollars a year (Dobbs et al., 2014). There are many contributing factors 

towards inactive lifestyles, but ICT plays a significant role in this, both directly and 

indirectly.  The Information Age influences individual lifestyles, but it also is 

transforming our workplaces, homes, cities, and built environments, which in turn, is 

reinforcing ICT as a determinant of health. For example; online shopping takes less 

energy than the practice of physically going shopping; ‘traditional’ shopping used to 

involve walking and carrying bags, now shopping merely requires the click of a finger. 

Furthermore the advent of online shopping has been partly responsible for the demise 

on the high street - which in turn leads to more sedentary lifestyles as active 

alternatives are being lost (as well as the implications of failing high streets on 

communities’ wellbeing and social health) (Castells, 2011). The trend is set to 

increase as ‘assisted living’ and the Internet of Things reduces the need for human 

action whilst artificially intelligent objects act autonomously for society. ICT impacts 

on almost every aspect of contemporary lifestyles. 

Mental Health in the Information Age 

Mental health issues are one of the biggest health issues globally (WHO, 2001). The 

OECD state that one in five adults has a mental illness (Hewlett & Moran, 2014). 

“The cost of mental health problems in developed countries is estimated to be 

between 3% and 4% of GNP” (WHO, 2003, p. 5). ICT is one of many factors that 

contributes to the burgeoning mental health issues. Mental health impacted by ICT 

can result in: sleep disorders, depression, and stress (Thomée, Härenstam & Hagberg, 

2011). A systematic review of the effects of ICT on human wellbeing concluded that 
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there are negative outcomes on mental health: “increased exposure to harm, social 

isolation, depression and cyber-bullying” (Best, Manktelow & Taylor, 2014 p27). 

However, ICT can also positively contribute to mental health through: “increased 

self-esteem, perceived social support, increased social capital, safe identity 

experimentation and increased opportunity for self-disclosure” (ibid). Social media 

for communication and socializing is increasingly imbricated in the construction of 

personal identity. Communication is a vital human need and society increasingly 

communicates virtually rather than in the physical world. There are longer-term 

health implications for individuals and society, particularly for younger generations 

who have grown up in the Information Age.  

Social Health: Communication in the Information Age 

Communicating health is now considered one the most important interventions in 

Public Health policy. “Health communication is seen to have relevance for virtually 

every aspect of health and well-being, including disease prevention, health promotion 

and quality of life” (Rimal & Lapinski, 2009, p247). Health communication informs 

communities and individuals on health issues with the aim of intervening to improve 

health outcomes. Communication on health is increasingly regarded as a determinant 

of health for individuals and communities (WHO, 2017c). ‘Health Communication’ is 

so important that it has become a discipline and profession itself.  However, the field 

of health communication is still relatively new, i.e. emerging after Dahlgren & 

Whitehead’s article. For example, the American Public Health Association did not 

officially recognize Health Communication as one of its disciplines until 1997 and the 

American Center for Disease Control and Prevention only began an office for Health 

Communication in 1996 (Freimuth & Quinn, 2004). Notwithstanding its nascent 



 10 

emergence, digital dissemination and education online is a core strand of almost all 

health improvement policies. Action on health nowadays invariably involves the use 

of ICT: social media, websites and online content. Health communication through 

ICT is a public health policy intervention in itself. 

Social media and online platforms are the most effective means of conveying such 

information to the widest possible populations in the fastest, cheapest, easiest manner. 

(Hinton & Hjorth, 2013; Murthy, 2013). Online media can be used to disseminate 

information about a health issue; most simply as a means of conveying information, 

but it can also be used to express more complex issues; explaining how to identify and 

deal with symptoms, self-diagnose, educate, and promote healthier alternative 

practices (Eysenbach, 2001; Griffiths et al., 2006; Moorhead et al., 2013). Whether 

through social media, websites, blogs, YouTube or the various other platforms; there 

is great flexibility as one can use written text, illustration, audio, video, diagram and 

can be used repeatedly by billions of potential users simultaneously. It is now 

relatively easy to provide translation to any language and access almost any 

community in their preferred language. Social media, in particular, can be an effective 

means through which hard-to-access communities can be reached (White C, Primary 

Care Commissioning NHS, 2012). Social media also connects individuals, outside of 

traditional geographic constraints, to other individuals and groups with a global and 

diverse range of beliefs, knowledge, and opinions (Chen, 2012). This can be effective 

in changing lifestyles and practices that can be entrenched through closed social 

networks.  

Health communication is particularly germane in an era when so many health 

problems are lifestyle-based or related to individuals’ behaviour; much of this is 
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easily preventable through adopting alternative practices. For example, overeating is 

now a bigger health issue globally than under-eating (Bloom et al., 2011). Intervening 

in under-eating required the actual provision of material goods, such as food (which 

cannot be delivered online). Whereas the issue of overeating mostly requires a shift in 

behaviour based on interventions on beliefs and/or knowledge; which can be 

delivered online effectively. Communication is increasingly important as a means of 

intervening in the promotion of positive public health and ICT is the platform through 

which these communications are delivered. 

 

Updating the Determinants of Health Model 2.0 

 

 

Figure 01: Determinants of Health Model 2.0 with additional  ICT sphere. 
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There are a number of reasons why updates to the determinants of health model need 

to be incorporated due to the Information Age. Firstly, all contemporary health 

interventions need to operate at the ICT level because it has such profound 

implications for the operationalization all of the levels below it. The aim of Dahlgren 

& Whitehead’s model was to identify  “distinct levels of intervention for health policy 

making” (1991, p. 11). ICT is a key level for public health policy makers and if a 

health policy is to be successful, ICT must be targeted (as well as the other four 

levels). Health promotion directives need to be addressed at multiple levels. W&D’s 

model is scalar: starting with the individual’s physical body, then to their personal 

lifestyle, then to social and civil networks then further out to the next scale of 

neighbourhoods, offices, factories or agriculture and then to much broader socio-

economic context. The next step on this scalar model is to that of the virtual world; 

something which did not exist in 1991. This ICT update to the Determinants of Health 

Model highlights the fundamental affect that the Information Age has on human 

health and for developing public health policy. 

ICT operates outside all of the existing levels. A ‘virtual’ world exists on the Internet.  

This is an entirely new world that is being constructed on top of, or additional to, the 

‘real’ world. The digital world is such a pervasive, all-encompassing and holistic 

environment; it cannot be chopped up or compressed into one existing level. It is 

called a virtual world, precisely because it is just that - a new and parallel world to the 

‘real’ world we also inhabit. The Information Age has created a new virtual world but 

it has also impacted on the ‘real’ world too. It could be said that the 1991 Dahlgren & 

Whitehead’s determinants of health model represents the Industrial Age but an update 

is required for the Information Age. ICT does not fit neatly into any one of the 

existing levels described by Dahlgren & Whitehead, yet it is possible to evidence how 
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the Information Age has influenced the existing levels. The socio-economic context 

has been fundamentally altered in the last 26 years. For example, in 1991 community 

networks were predominantly limited by geographical or neighbourhood boundaries, 

yet in 2017 global communities communicate online. Workplaces have been 

transformed by operating online; contemporary work is almost unimaginable without 

the existence of emails or the Internet (Slattery, 2013). Homes have been transformed; 

mobile technologies have brought the workplace into living rooms and bedrooms 

blurring the boundaries of home and work. Information technologies have even been 

incorporated into humans, such as electronic pacemakers or hearing aids. 

Technologies are embedded into almost every aspect of everyday life. Artificial 

intelligence is transforming how health will be conceived of and delivered in the 

future (Gretton & Honeyman, 2016). Health provision is already be carried out by 

ICT, and the future is predicted to be increasingly dominated in this way. For example, 

robot surgeons are replacing humans in hospital as part of surgical procedures. 

Assisted living and wearable technologies are considered the most viable long-term 

strategy for caring for our elderly populations (Golant, 2008). Online doctors (i.e. 

artificial intelligence) can ‘talk’ with patients, with the patients often unaware they are 

no longer speaking to a human. The virtual world is also increasingly a ‘space’ where 

health experts, policy-makers and health bodies meet and engage with their target 

audience. Numerous tech companies are collating information from wearable 

technologies to analyse human health on a hitherto unprecedented scale allowing new 

insights into health populations (Kamerow, 2013). Google and others are using huge 

computing capacity to develop artificial intelligence to help with the prognosis of 

illnesses in an attempt to democratize access to health (Armstrong, 2017). ICT 

pervades each of these levels and has had a paradigm-changing influence.   
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The Internet is global and independent from control by any single government. The 

Internet is a truly democratic system in this sense; anyone can contribute, add content 

as they wish and have a voice. This is both liberating in terms of freedom and agency, 

but the corollary is concerning precisely because there is little or no control of the 

Internet content. At one extreme, the Internet is used and abused by terrorists or 

criminals and very little that can be done about this (Kaplan, 2009; Weinmann, 2006). 

At the other extreme, the internet can be used to spy or collect data with little 

oversight (as Edward Snowdon revealed (Greenwald, MacAskill & Poitras, 2013)). 

Dahlgren & Whitehead’s model stopped at the level of national government and 

international organisations, such as the EU or UN. However, the Internet is arguably 

outside of any organizations’ direct control. The additional of ICT as a new level that 

operates outside of the controls existing in 1991 reflects the new reality in 2017.  

Conclusion  

The Determinants of Health Model needs updating to reflect the significant changes 

to society and the economy since 1991. This is due to the emergence of the 

Information Age as ICT has produced, directly and indirectly, changes to the 

determinants of human health. ICT impacts on the physical, mental, and social health 

of humans. The leading causes of global ill-health are being driven by the conditions 

imbricated in the emergence of the Information Age. The digital revolution has led to 

the inception of a new virtual word as well as fundamental changes to the fabric of 

cities and global socio-economic structures. The virtual world is now so important 

that we spend more time there than on any other single activity. ICT is not limited to 

the virtual world or social media; it has also changed the very fabric of our cities, 

homes, and offices, from laptops and mobile phones to wearable technologies. ICT 
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needs to be added as a new level to the Determinants of Health Model. The model is 

structured around policy-levels to ensure interventions to improve public health 

address the key levels in an integrated way. Contemporary health issues are 

increasingly characterized by lifestyle choices that lead to ill-health and inequitable 

health outcomes. Health communication is a key component in any public health 

intervention and ICT is central to this. This update to the Determinants of Health 

Model 2.0 is now needed to enable contemporary society to meet the challenges it 

faces.  

 

References 

Armstrong, S. (2016). The computer will assess you now. BMJ: British Medical 

Journal (Online), 355. Retrieved from https://doi-

org.ezproxy.uwe.ac.uk/10.1136/bmj.i5680 

Bambra, C., Gibson, M., Amanda, S., Wright, K., Whitehead, M., & Petticrew, M. 

(2010). Tackling the wider social determinants of health and health inequalities: 

evidence from systematic reviews. Journal of Epidemiology & Community Health. 

2010; 64 (4): 284-291. Retrieved from doi: 10.1136/jech.2008.082743.  

Bauman, Z. (2013). Liquid modernity. Malden: Polity Press. 

Best, P., Manktelow, R., & Taylor, B. (2014). Online communication, social media 

and adolescent wellbeing: A systematic narrative review. Children and Youth Services 

Review. 41, 27-36. 



 16 

Bloom, D.E., Cafiero, E.T., Jané-Llopis, E., Abrahams-Gessel, S., Bloom, L.R., 

Fathima, S., Feigl, A.B., Gaziano, T., Mowafi, M., Pandya, A., Prettner, K., 

Rosenberg, L., Seligman, B., Stein, A.Z., & Weinstein, C. (2011). The Global 

Economic Burden of Noncommunicable Diseases. Geneva: World Economic Forum. 

Retrieved from 

http://www3.weforum.org/docs/WEF_Harvard_HE_GlobalEconomicBurdenNonCom

municableDiseases_2011.pdf  

Broadband Commission for Sustainable Development. (2016). The state of 

broadband: broadband catalyzing sustainable development. Retrieved from 

http://www.broadbandcommission.org/Documents/reports/bb-annualreport2016.pdf  

Caragliu, A., Del Bo, C., & Nijkamp, P. (2011). Smart cities in Europe. Journal of 

urban technology, 18(2), 65-82. 

Cardoso, G., Cheong, A., & Cole, J. (Eds.). (2009). World Wide Internet: changing 

societies, economies and cultures. Macau: University of Macau. 

Castells, M. (2002). The Internet galaxy: Reflections on the Internet, business, and 

society. Oxford, Oxford University Press. 

Castells, M. (2011). The rise of the network society: The information age: Economy, 

society, and culture (Vol. 1). John Wiley & Sons. 

Castells, M. (2014). The impact of the Internet on society: a global perspective. 

OpenMind. Pp. 132-133. Retrieved from 



 17 

https://www.bbvaopenmind.com/en/article/the-impact-of-the-internet-on-society-a-

global-perspective/?fullscreen=true 

Chen, G. M. (2012). The impact of new media on intercultural communication in 

global context. China Media Research. 8(2), 1-10.  

Dahlgren, G., & Whitehead, M. (1991). Policies and strategies to promote social 

equity in health. Background document to World Health Organisation – Strategy 

paper for Europe. Stockholm: Institute for future studies.  

Dobbs, R., Sawers, C., Thompson, F., Manyika, J., Woetzel, J.R., Child, P., McKenna, 

S. and Spatharou, A., (2014). Overcoming obesity: an initial economic analysis. 

McKinsey Global Institute.  

Dutton, W. H., Kraemer, K. L., & Blumler, J. G. (1987). Wired cities: Shaping the 

future of communications. Indianapolis, Macmillan Publishing. 

Economic and Social Research Council (ESRC). (2015). 50 Years of ESRC 

Achievements: The Dahlgren-Whitehead Rainbow. ESRC. Retrieved from 

http://www.esrc.ac.uk/about-us/50-years-of-esrc/50-achievements/the-dahlgren-

whitehead-rainbow/  

Eysenbach, G. (2001). What is e-health?. Journal of medical Internet research, 3(2) 

e20. Retrieved from 10.2196/jmir.3.2.e20 

Ford, Martin. 2015. Rise of the Robots: Technology and the Threat of a Jobless 

Future. New York: Basic Books. 



 18 

Freimuth, V. S., & Quinn, S. C. (2004). The contributions of health communication to 

eliminating health disparities. American Journal of Public Health. 94(12) 2053-2055. 

Retrieved from doi: 10.2105/AJPH.94.12.2053 

Gayle, D. (2016). CIA concludes Russia interfered to help Trump win election. The 

Guardian. The Guardian. Retrieved from https://www.theguardian.com/us-

news/2016/dec/10/cia-concludes-russia-interfered-to-help-trump-win-election-report 

[Accessed 20th December 2016]. 

Gertz, B. (2017). IWar: War and Peace in the Information Age. NY: Simon and 

Schuster. 

Gillies, J., & Cailliau, R. (2000). How the Web was born: The story of the World Wide 

Web. Oxford: Oxford University Press. 

Golant, S. (2008). The future of assisted living residences. In Golant, S. M., & Hyde, 

J. (Eds.). The assisted living residence: A vision for the future. Baltimore: The Johns 

Hopkins University Press. 

Greenwald, G., MacAskill, E., & Poitras, L. (2013, June 11). Edward Snowden: the 

whistleblower behind the NSA surveillance revelations. The Guardian. Retrieved 

from https://www.theguardian.com/world/2013/jun/09/edward-snowden-nsa-

whistleblower-surveillance  

Gretton C. & Honeyman M.  (2016). The digital revolution: eight technologies that 

will change health and care. The King’s Fund. Retrieved from 



 19 

https://www.kingsfund.org.uk/publications/articles/eight-technologies-will-change-

health-and-care  

Griffiths, F., Lindenmeyer, A., Powell, J., Lowe, P., & Thorogood, M. (2006). Why 

are health care interventions delivered over the internet? A systematic review of the 

published literature. Journal of medical Internet research, 8(2). Retyrieved from 

10.2196/jmir.8.2.e10 

Gubbi, J., Buyya, R., Marusic, S., & Palaniswami, M. (2013). Internet of Things 

(IoT): A vision, architectural elements, and future directions. Future generation 

computer systems, 29(7), 1645-1660. 

Hewlett, E., & Moran, V. (2014). Making mental health count: the social and 

economic costs of neglecting mental health care. OECD. Retrieved from 

http://www.oecd.org/health/health-systems/making-mental-health-count-

9789264208445-en.htm   

Hinton, S., & Hjorth, L. (2013). Understanding social media. London: Sage. 

Kamerow, D. (2013). Regulating medical apps: which ones and how much?. BMj, 

(8)347, f6009. Retrieved from doi.org/10.1136/bmj.f6009 

Kaplan E, Council on Foreign Relations. (2009) Terrorists and the Internet. Retrieved 

from https://www.cfr.org/backgrounder/terrorists-and-internet  

Khondker, H. (2011). Role of the new media in the Arab Spring. Globalizations, 8(5), 

675-679. 



 20 

Kitchin, R. (2014). The real-time city? Big data and smart urbanism. GeoJournal, 

79(1), 1-14. 

Moorhead, S. A., Hazlett, D. E., Harrison, L., Carroll, J. K., Irwin, A., & Hoving, C. 

(2013). A new dimension of health care: systematic review of the uses, benefits, and 

limitations of social media for health communication. Journal of medical Internet 

research, 15(4). Retrieved from 10.2196/jmir.1933 

Murthy, D. (2013). Twitter: Social communication in the Twitter age. Cambridge, 

Polity Press. 

Oremus, W. (2016).Tech Companies Are Dominating the Stock Market as Never 

Before. Slate.  Available from: 

http://www.slate.com/blogs/moneybox/2016/07/29/the_world_s_5_most_valuable_co

mpanies_apple_google_microsoft_amazon_facebook.html  

Rainie, L., & Wellman, B. (2012). Networked: The new social operating system. 

Mass: MIT Press.  

Rimal, R. N., & Lapinski, M. K. (2009). Why health communication is important in 

public health. Bulletin of the World Health Organization, 87(4), 247-247a. 

Schmidt, E., & Cohen, J. (2014). The new digital age: Reshaping the future of people, 

nations and business. New York: Random House. 

Slattery, M. (2013). How consumer technology is remaking the workplace. Wired. 

Retrieved from https://www.wired.com/insights/2013/03/how-consumer-technology-

is-remaking-the-workplace/  



 21 

Thomée, S., Härenstam, A., & Hagberg, M. (2011). Mobile phone use and stress, 

sleep disturbances, and symptoms of depression among young adults-a prospective 

cohort study. BMC public health, 11(1), 66. 

Turkle, S. (2012). Alone together: Why we expect more from technology and less 

from each other. NY: Basic books. 

Webster, F. (2001).  A new politics? (pp. 1-14) In Webster, F. (Ed.). Culture and 

politics in the information age: a new politics?. London: Routledge. 

Weimann, G. (2006). Terror on the Internet: The new arena, the new challenges. 

Washington: US Institute of Peace Press. 

White C, Primary Care Commissioning, NHS. (2012). Using social media to engage, 

listen and learn. Retrieved from https://www.networks.nhs.uk/nhs-networks/smart-

guides/documents/Using%20social%20media%20to%20engage-

%20listen%20and%20learn.pdf  

Woods, B. (2016). UK now spends more time online each day than sleeping: The 

average adult Brit spends more time online than doing anything else in their life. 

Wired. Retrieved from http://www.wired.co.uk/article/uk-spends-more-time-online-

sleeping  

World Health Organization. (2001) The World Health Report 2001: Mental health: 

new understanding, new hope. Retrieved from 

http://www.who.int/whr/2001/media_centre/press_release/en/   



 22 

World Health Organization. (2003). Investing in mental health. 2003. Retrieved from 

http://www.who.int/mental_health/media/investing_mnh.pdf  

World Health Organization. (2017a). Health Topics: Physical activity 2017. Retrieved 

from http://www.who.int/topics/physical_activity/en/  

World Health Organization. (2017b). Physical Activity Fact sheet 2017. Retrieved 

from http://www.who.int/mediacentre/factsheets/fs385/en/  

World Health Organization. (2017c). WHO strategic communications framework for 

effective communications. Retrieved from http://www.who.int/about/what-we-

do/strategic-communications-framework/en/  

 

 

 


