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Introduction

True and effective health promotion involves 
empowerment, capability, control, and self-
efficacy in order to achieve sustainable change. 
A patient has to be enabled to take control of 
and manage their own oral health effectively 
in order for oral health promotion (OHP) to 
have worked.1,2,3 To achieve the development 
of personal skills necessary for a patient to 
manage their own oral health, oral health 
education (OHE) in general dental practice is 
built on the provision of data and advice with 
the intention of improving self-efficacy and 
self-belief, and ultimately changing lifestyle 
behaviour. Delivery of advice is emphasised in 
Delivering Better Oral Health,4 and reflected in 
recommendations from NICE:5

• Give all patients (or their parents or carers) 
advice during dental examinations

• Ensure the advice is tailored to meet 
individual needs

• Offer brief advice
• Deliver oral health improvement messages 

in a variety of formats
• Use different media to meet the needs of 

different groups.

The assumed pathway adopts the knowledge, 
attitudes, practices model (KAP), based on the 
premise that increasing a person’s knowledge 
will prompt a behaviour change: the only 
accepted obstacle to acting rationally is a 
lack of knowledge; information will change 
behaviour by overcoming a lack of knowledge.6

Limitations and questions about 
giving information: why don’t 
people do what we tell them?

Assumptions that the acquisition of knowledge 
supplied by a credible source will automatically 
lead to a change in behaviour, that people take 
all the available information, weigh up the 
costs and benefits of taking each option and 
pursue the one which maximises benefits to 
themselves has been countered by findings that 

people’s decision-making is often irrational 
rather than being based on straight logic. 
Understanding of the factors that influence 
human behaviour has developed significantly 
in recent years, indicating that traditional 
approaches based on delivering information 
and sending messages are insufficient on their 
own to affect people’s health behaviour and 
choices.7,8

A multitudinous plethora of health 
behavioural, social learning, self-regulation 
and innovation models and theories from 
social and psychological sciences are applied 
to construct routes leading to beneficial 
behaviour change. Consumer information 
processing models suggest that people are 
deterred by complex, conflicting or extensive 
information processing, and select which bits 
of information to assimilate.9 Choices are 
determined by personal hierarchical goals or 
motivation,10,11,12 perceptions, and by related 
choices made in the past. The many influencing 
factors external to the actual message include 
the source of the message, the medium used to 
convey the message, positivity or negativity in 
framing messages,13 and the variable effects of 
the use of fear as a motivating force.14,15

Discusses the DIKW structure as an analytical and 
developmental tool for communication in the dental 
surgery.

Suggests that consideration of the DIKW triangle 
in assessing oral health promotion and other 
communication processes could be a valid and 
understandable process.

Discusses the reported effectiveness of oral health 
advice given in the dental surgery.

Key points
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Behaviours and behaviour change are not 
determined alone by one source of data given. 
They are more habitual and governed by 
alternative, often conflicting information or 
cues in the immediate environment, reacted 
to both consciously and subconsciously. 
Information in the form of messages given 
by dental care practitioners cannot be seen in 
isolation. Account needs to be taken of existing 
information and the multiple other sources of 
new information feeding into the process. In 
our social media-driven society, patients are 
increasingly looking to the internet to gather 
information on their signs and symptoms, 
on treatments available and offered, and on 
opinions of others, and are using this alongside 
traditional sources of information.16,17,18 Social 
cognitive theory19 suggests that decisions are 
made and behaviours are formed from the 
observation of others’ behaviour and the 
rewards or punishments resulting from them. 
The ‘mindspace’ policy of the UK Government 
suggests that the likelihood of a decision to 
change behaviour is affected by nine major 
environmental and psychosocial influences 
including the messenger, incentives, norms, 
defaults, salience, priming, affect, commitment 
and ego.20

However, many of these arguments are 
dependent upon assumptions relating to the 
use made of data and other stimuli, as well 
as how the influence of single and multiple 
cognitive and affective inputs determine 
decision-making. There are limitations to 
the amount of information that people can 
acquire, use and remember. The absorption 
and processing of information cannot be 
assumed to be a straightforward or logical 
activity. The DIKW pathway illustrates this.

The nature of knowledge and the 
DIKW hierarchy

‘Where is the life we have lost in living? Where is 
the wisdom we have lost in knowledge? Where 
is the knowledge we lost in information?’ T. S. 
Eliot The Rock (1934).

The DIKW hierarchy, also referred to as 
the DIKW pyramid, is used in knowledge 
management, information science, information 
management systems in industry, commerce, 
and businesses, and ICT (Information and 
Communication Technology), to provide 
an explanation of how data in the form of 
signals and messages are processed to become 
wisdom which informs actions and decisions. 
‘Information’ is a term which is freely used 

synonymously with other terms such as 
advice, data, facts, evidence, understanding, 
learning, knowledge and wisdom. However, 
they are not interchangeable concepts. The 
distinction between forms of input has been 
presented by the DIKW hierarchy.21,22,23,24 
Understanding the differences and how you 
get from one to another is fundamental to the 
process of communication in health education, 
in gaining understanding and agreement of 
interventions, and in obtaining patient consent 
for intervention.

Common sense would tell us that the basic 
presentation to a patient of data or raw facts 
about a disease process is unlikely to elicit 
a reaction unless it is presented in a way, or 
processed by the patient in a way, to provide 
information to inform positively a decision-
making process relating to behaviour. The 
DIKW process suggests that information is 
also insufficient; the process must continue to 
produce this unique concept of wisdom. The 
nature and essence of wisdom, as a unique 
and separate entity necessary for informed 
and productive decision-making, becomes 
apparent from the many diverse definitions 
and descriptions of the term. Th e reference 
content of the human mind used in mental 
transformation is classified into categories 
by the DIKW model. Despite, or because of, 
the multiplicity of authors defining terms, 
the concepts do not have clear indisputable 
definitions, but themes can be extracted.

Data
Symbols, discrete objective facts that basically 
exist in any form, or anything that can be 
transformed in a mental process. Comparable 
to entries into a spreadsheet, data are valueless 
and only become of use when human 
involvement takes place.

Information
Data endowed with relevance and purpose,25 
which become meaningful because they 
have been given structure through human 
interaction and relationships with other data 
elements, or with the immediate environment. 
Information has value.

Knowledge
The collection and application of data 
and information representing a pattern to 
make it useful, and therefore of value, by 
providing a level of predictability about what 
is and what might be. For information to 
become knowledge, comparison with other 

situations, consideration of consequences 
or implications of decisions and actions, 
connections with other knowledge, and 
consideration of how significant others regard 
this information, is required. Knowledge arises 
from complex social, goal-driven, contextual, 
and culturally-bound process, driven by 
having desires and curiosity.26 The formula is: 
information + experience = knowledge.27 This 
is reflected by Davenport and Prusak who 
suggest that knowledge is:

‘A fluid mix of framed experience, values, 
contextual information, expert insight 
and grounded intuition that provides an 
environment and framework for evaluating 
and incorporating new experiences and 
information’.28

Understanding
An intermediate term, ‘understanding’, 
is suggested.29 This stage emphasises the 
difference between memorising and learning, 
between simply knowing something, and 
using cognitive and analytical processes to 
take new knowledge and combine it with 
old knowledge to synthesise new knowledge. 
This stage is similar to some of the human 
processes required to move from information 
to knowledge and then on to wisdom.

Wisdom
Evaluated understanding of fundamental 
principles, derived from the synthesis of 
elements of knowledge and information, 
extrapolation, and from applying consciousness 
and human values (morals, ethics, heart and 
soul). Wisdom is said to be able to distinguish 
right from wrong, and good from bad.

This continuum suggests that the ‘data’ 
given has to be somehow transformed 
into ‘information’ by a series of processes 
including contextualisation, categorisation, 
clustering, condensation, calculation and 
correction to make it useful in informing 
decision-making.21 The change then into 
‘knowledge’ involves having, developing, or 
being given understanding, insight, intuition 
and experience in order to be able to show 
relevance. Relating new information to a 
current problem or activity of significance or 
importance at that time, weighing advantages 
and disadvantages, recognising obstacles 
and capabilities, and being able to apply new 
knowledge, completes the wisdom chain. 
Progression along the DIKW continuum 
increases the influence of the input. The 
concept of developing raw data input into an 
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initiating factor or cue to behaviour change 
can be shown to underlie the theory of many 
behaviour change and communication models. 
For advice-based dentist/patient decision-
making, the task is to provide data in a way that 
it is, or can become, information, knowledge, 
understanding and wisdom, and to understand 
how this in turn will lead to initiating a want 
or an intention to change behaviour, which 
will then be interpreted into a new behaviour 
pattern. This model has been criticised,29,30 but 
consideration of the general principles is an 
awareness raising experience for practitioners 
of health promotion.

Incorporating information 
processing into oral health 
promotion

Although this model was developed for 
handling information in business and other 
areas, a link exists for translating the principles 
into health promotion. Bloom’s taxonomy, 
used in educational theory and practice,31 
effectively models a similar transition from 
teaching input to productive wisdom (Table 1). 
Criticised, modified, and updated,32 this set of 
three models relating to cognitive, affective and 
psychomotor elements uses a translation from 
knowledge to physical action using similar 
terminology which makes the parallel and 
comparison clear.

Consider the following:
• Bacteria live in the mouth
• Some bacteria are potentially harmful
• If undisturbed, bacteria grow and organise 

into a biofilm or plaque
• Biofilms produce toxins and enzymes
• Some bacteria process sugar to 

produce acids
• Some toxins can destroy connective tissue
• Tobacco smoke contains chemicals which 

can cause malignant change
• Tobacco smoke contains toxins which can 

destroy connective tissue

• Connective tissue binds gums to 
other tissues

• Some toxins can induce inflammation and 
bleeding

• Some acids can destroy tooth enamel
• Loss of connective tissue can lead to loss 

of teeth
• Loss of tooth enamel can lead to pain 

and sepsis
• Loss of tooth enamel can ultimately lead to 

loss of teeth
• Gum inflammation can lead to bad breath
• Tooth loss is unsightly
• Tooth loss means you cannot enjoy food 

as well
• Tooth loss can affect the way you speak
• Tooth loss is not socially acceptable
• Replacing lost or damaged teeth is costly 

and unpleasant
• Repairing or replacing lost teeth is not 

permanent
• Tooth loss can be prevented
• Toothbrushing disrupts the biofilm
• Fluoride in toothpaste lowers the critical 

pH of enamel
• Mouthwashes can check the influence of 

the biofilm
• Your diet contains sugar
• Your teeth have biofilm coatings
• Your gums bleed
• Fissures on your teeth are stained
• Some of your teeth are loose.

Each statement might be regarded as an 
individual message or piece of datum, but 
only when it becomes related to other pieces 
do they coalesce into information. Given 
individually, each is an irrelevant fact; given 
in any order, information can only be extracted 
as other statements appear and are linked. 
Adopting them to inform a current personal 
situation creates knowledge. Using powers of 
interpretation and experience to understand 
how they can be used to satisfy a felt need 
creates wisdom.

Research showing that people are already 
relatively well-informed about oral health 
behaviours, opportunities, and actions, 
suggests there is little value in concentrating 
solely on raising awareness and knowledge.33 
In 2004, the Department of Health identified 
that a problem with health messages was not a 
lack of information, but that the information 
given was inconsistent and out of step with the 
way people lived their lives.34 In management 
practice, organisational success and failure 
depends on knowing which of information, 
advice, data, facts, evidence, understanding, 
learning, knowledge or wisdom are required, 
which are available, and what can and can’t be 
done with each.28 In terms of DIKW, the data is 
being presented in a way that fails to facilitate 
a complete transposition into information, 
knowledge and wisdom. Presenting data 
in a way which makes it more likely to be 
transformed into action is an essential part of 
a behaviour change process.

Effective dental communication depends 
on the sequential presentation of relevant 
data in an appropriate form in order for the 
recipient to be able to recognise the data as 
being relevant to them in the form of personal 
risk and vulnerability (information), being able 
to use information beneficially (knowledge), 
and being able to calculate the benefits of 
feasible change, or the consequences to 
personal health/wellbeing from inaction, 
in order to decide how to react (wisdom). 
Wisdom includes a commitment to change.35 
A commitment to change is a prerequisite of 
turning knowledge into wisdom and action, 
and depends on recognising that knowledge 
exists both structurally and contextually. 

Oral health promotion 
effectiveness

Anecdotally, in dentistry the same messages 
are repeated to patients constantly.36 It is 
common practice for patients to be referred 
regularly to a hygienist or dental therapist 
because their oral hygiene, periodontal 
condition, or caries incidence persistently 
fails to improve. The inconclusive evidence 
surrounding the clinical effectiveness of 
regular scale and polish interventions suggests 
that the practice is flawed.37,38,39,40 There are 
many alleged sources of the idea that ‘there is 
nothing that a dental clinician can do which 
will overcome that which the patient will not 
do’. That may be true of clinical intrusions, 
but the opportunity to introduce oral health 

Term Explanation

Knowledge Remembering, recognising, facts, concepts

Comprehending Understanding, meaning, translation, interpolation

Applying Manipulating, modifying, using

Analysing Breaking down, component parts, contrasting and comparing, differentiating, inferring

Synthesising Structure, patterns

Evaluating Judgements, quality, validity

Creating Combining, synthesising, generating

Table 1  Bloom’s taxonomy terms31,32
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promotion, via appropriately structured and 
incremental interventions, should change 
‘that which the patient will not do’. While 
there is growing evidence that appropriately 
structured and targeted health promotion 
can yield positive results, the effectiveness 
of surgery-based OHP has been questioned 
repeatedly,41,42,43,44,45,46 summarised by findings 
reported by the National Institute for Health 
and Care Excellence (NICE):47

• No evidence about the cost-effectiveness of 
behaviour change interventions

• Interventions fail to link satisfactorily 
to health outcomes; no clear outcome 
measures

• Evaluations do not relate to outcome 
measures

• No evidence on the comparative effect 
on health inequalities, especially cultural 
difference

• Little evidence on links between knowledge, 
attitudes and behaviour

• Little reliable data on long-term effects of 
behaviour change interventions.

Rather than addressing behavioural, lifestyle 
and socio-environmental determinants 
of health to achieve self-efficacy, repeated 
professional intervention perpetuates reliance 
and dependence on the dental profession, 
contrary to the aim of health promotion 
and arguments that such dependence is 
counterproductive.48,49

Failure to achieve positive results in 
health promotion has been shown to be 
due to programmes where evidence-based 

health promotion is not effectively 
incorporated.33,50,51,52,53 Such a failure has 
been demonstrated in materials used in oral 
health education.54 Truly successful health 
promotion is dependent upon parallel and 
linked strategies running in a coordinated 
plan to influence the behavioural and lifestyle 
determinants of health. Acknowledging that 
there are conditions and requirements for 
health behaviour change which are outside 
of the control or influence of a dentist-
patient relationship, or even of the dental 
profession, is an important condition for 
constructing an oral health plan. Clinically-
based OHP in surgery is based on the single 
area of developing personal skills which alone, 
while able to have an effect and a significant 
contribution, is insufficient to bring about the 
fundamental changes required to improve oral 
health. Guiding patients to be aware of such 
factors is necessary for individuals to develop 
the wisdom to act accordingly.

Conclusion

The purpose of communication in the dental 
surgery is to give advice and send messages 
with the ultimate intention of protecting or 
improving oral health, defined in terms of 
disease, physical function and psychosocial 
purpose. Therefore, the responsibility of the 
clinician or educator does not end with the 
giving of advice to patients about their oral 
health. It is recognised that simply telling 
people facts about disease and health, about 
operative procedures and opportunities, 

and about risks and benefits, is insufficient. 
Processes for improving the effectiveness 
of messages are based on an assumed 
predictability of social and behavioural models 
and considerations, but there is no single model 
which has proven predictable or appropriate in 
all cases of health behaviour change. It is the 
role of dental communication to ensure that 
the patient not only understands the messages 
but is able to recognise their relevance and be 
able to apply them.

Health promotion advocacy requires the 
inspiring of patients to explore and consider 
their health needs both normatively and 
personally defined. The skill to combine these 
elements has to be developed. It is a professional 
obligation to put the patient’s interests first; it 
is an ethical responsibility to guide the patient 
along the most appropriate path. Applying 
the DIKW pathway to oral health messages 
provides an alternative model for informing 
the shaping, formatting, deciding the content, 
and delivering items of data (Table 2). Planning 
communication processes with the intention 
of turning data into wisdom and beneficial 
action is an alternative construct to help 
to focus where health advice and patient 
decision-making might be made more effective 
and ethically fulfilling. The endpoint is better, 
individually-focused, and more responsive and 
considerate patient care.

This paper is presented as a basic 
introduction and overview of the application 
of DIKW theory to oral health processes. 
The model should be developed in line with 
advances and developments in associated 

Format Definition/changes required to move to next level Possible roles of health promoter

Data

Meaningless facts, symbols Present facts about disease and health

Contextualise, gather and connect, shape and structure. 
Structured data with relevance becoming meaningful to person

Personalise data to show relevance. 
Common risk approach

Information

Relate to personal circumstance and situation. 
Advocacy

Comparing, considering, combining and connecting, giving meaning, 
internalising. 
A useful pattern or structure of information having implication for 
achieving goals

Connect to show cause and effect related to personalise 
susceptibility, vulnerability, motivation and life goals

Knowledge

Show how new knowledge can combine with old knowledge to 
achieve personal goals or wants

Added insight, understanding value of knowledge, being able to use 
knowledge for personal benefit. 
Synthesis of personal motivation and realisation and understanding of 
benefits or disadvantages. 
Knowing what is ‘right’

Exploring basis of attitudes and perceptions, increasing efficacy 
and self-belief in capability

Wisdom

Planning achievable goals and stages; identifying barriers as 
moveable and opportunities as achievable

Activating intention, reflecting, realising capability, identifying 
opportunity
Behaviour change
Sustained lifestyle improvement

Enablement, mediation

Action

Reinforce motivation; enhance perception of benefits; set new 
goals. 
(In a wider role: strengthen community action, creating 
supportive environments)

Table 2  Framework for interpreting the DIKW pathway into roles for (oral) health education
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fields. Already a revised cognitive system 
of knowledge, which claims to reconstitute 
knowledge management, adds new dimensions 
at each end of the pyramid: ‘existence’, a layer 
beneath and a precursor to data, at the bottom; 
and ‘enlightenment’, a state of mind surpassing 
wisdom at the top.55 The field of patient oral 
health-related behaviour continues to evolve.

The achievement of a personally-derived 
state of wisdom would be a factor in helping to 
avoid the repetitive cycle of patients receiving 
the same messages continually. The ultimate 
goal of empowering patients to define, recognise 
and manage their own oral health efficiently 
through their own wisdom could become more 
realisable, and the ultimate goal of empowering 
patients to define, recognise and manage their 
own oral health efficiently could be closer. 
Whereas it is easy to be wise after the event, 
effective health promotion should be making 
patients wise to avoid the event.
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