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Introduction 

Look at any paper or presentation reporting, for example, the development or use of a patient 

reported outcome (PRO) measure and, without doubt, there will be an array of statistical 

significance levels, standard deviations, standard errors and correlation coefficients in an 

attempt to help us understand what the data is telling us. But, is the application of classic 

statistical methods really telling us what we want to know? This is of particular relevance 

due to the ever-increasing and overwhelming quantity and diversity of health electronic data 

that has to be managed and analyzed, which with the traditional data management tools and 

analytics is very difficult. This poses three questions:

1. What analytics and statistical analysis do we use in the analysis of different data types?

2. What are the weaknesses of the data captured and what methods should be used to deal

with them?

3. How do we establish the reliability and validity of the different data sets?

Creating an insight culture
It’s our belief that there is a need for a paradigm shift from being purveyors of data to one in 

which we deliver real insight into health data. To achieve this, we need to move from a “box 

ticking” analysis culture (as to whether or not a piece of data is statistically significant which 

stands in the way of that “Aha” moment), to one that is a blend of creativity and analysis and 

draws on the integrating of multiple data sets and, in doing so, accepting that often these data 

sets – both quantitative and qualitative – will be imperfect.

On-going development and new thinking is critical to ensuring a deeper understanding of health 

data through both innovative approaches to data analysis, interpretation and dissemination in 

providing real decision choices in the delivery of improved care.

Breaking away from our methodological straitjacket
As researchers, we, more often than not, believe that to be meaningful, our research evidence 

must meet the criteria of classic statistical significance. Instead, we need to start thinking about 

what the data actually means in the total. So, rather than looking at the evidence through a 

narrow statistical lens, we need to build a case that’s both compelling and insight-driven.

By viewing everything through that narrow statistical lens, we will miss those vital connections 

that are essential for identifying insight. In doing so, we need to be able to blend both creativity 

and technical robustness and be prepared to integrate multiple, but often imperfect, data sets.

Rather than look for one “silver bullet” in understanding information, we need to break down 

the task into individual activities. This approach has been expounded extensively1 which 

includes:

�� Developing an actionable framework to enable the combining of different elements of

data evidence

�� Developing frameworks to enable the incorporation of expert intuition into the data

analysis process

�� Bringing the analyst’s knowledge and experience of the research craft – what works – what

does not – that can enrich the interpretation of the data

This involve first, looking at the data through an evaluation frame by applying classic statistical 

theory, then an experience frame which is an understanding of how research really works 

which is followed by embracing a holistic analysis incorporating analytical concepts such as 
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the weight, power and direction of all the evidence which, for example, can be combined and 

modelled using fuzzy logic.

The understanding of health data can be enhanced by bringing a ‘holistic’ approach’ that 

provides a rounded view of what all the evidence is saying whilst retaining the integrity of the 

data. The proposed model for this is shown below.

This new methodological thinking - an 'holistic' analysis - combines both hard research data 

such as survey reports, frequencies of complaints etc. with the more ‘softer’ qualitative type 

such as the patient’s own story combined with the health professional’s insight and intuition.

This combination of hard and soft data with the health professional’s insight and intuition, 

nevertheless needs to be within an analytical framework of rigorous evaluation. The 

recommended steps within this framework include:

�� Ensuring we have a full understanding of the big picture

�� Compensating for less than perfect data

�� Evaluating our sources of information in terms of their validity, weight, power and direction

�� Integration of the research evidence

�� Reframing the data to provide new insights, for example by the use of narrative – that is, 

the aggregated findings of the integrated evidence is presented as a single patient.

Expanding on two elements from above to illustrate the point, let’s look at evaluating the 

‘direction of evidence’ as part of the overall process of data integration. Here, we need to look 

for both internal and external consistency within our various data sets.
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�� Internal consistency: is there high or low-level of internal consistency within each of our 

data sets, in terms of the overall evidence of the subject under study? Is it consistently 

weak or strong in each of the data sets?

�� External consistency: Here we are looking for consistency across the various data sets. Are 

we finding that all the available evidence is pointing in much the same direction? Is there 

consistency for example, with the issues raised in our qualitative research e.g. are the data 

from our patient Interviews consistent with the evidence coming from survey findings, 

clinical audit and reported symptom scores? Does this match the prior perceptions of the 

researcher and clinical staff?

Integrating the different data sets into the overall analysis
Weight of evidence

In terms of the overall balance of evidence, we see that the in-depth interviews, PRO data, 

symptom scores and clinical opinion, we can paint a fairly favourable or unfavourable picture 

of the new therapy.

Power of evidence

Here, we are looking for the degree of fit between specific pieces of data and what we already 

know about the topic. Here, the holistic analyst will apply their knowledge or understanding of 

the topic, for example the survey process, to determine the strength of a specific piece of data. 

Direction of evidence

The important issue here is the consistency of the evidence in each of the evidence bases. 

Were there variations for example, in age, sex, disease duration across the different sets of 

evidence? How consistent were the findings across the various sources of evidence, PRO 

scores, symptoms, in-depth interviews and clinical report?

Clearly, there is the need for continuous checks and balances to be applied and monitored, 

establishing the interpretation boundary of the data sets. 
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Establishing the interpretation boundary in holistic data analysis
Central to inter-relating the data is the setting of the parameters in which we can operate in 

understanding that the data are two concepts within the holistic data analysis framework. 

These are (1) the constraining factors and (2) enabling devices. These, for example, will help 

us to understand more about the missing data, how we can manage outliers and whether the 

signals we are getting are true signals and not artefacts.

Applying constraining factors

Constraining factors will include concepts familiar to orthodox statistics such as statistical 

tests on quantitative data which anchor interpretation of the data within exacting standards. 

Here, it is essential that the rules of interpreting statistics for both probability and non-

probability sampling are clearly understood. For the holistic analyst however, the vagaries of 

real life sampling are taken into account and that, in most cases, pure sampling theory cannot 

be applied. Therefore, the location of a statistic within a theoretical boundary is a good 

place to start but, be aware of the real life practicalities that will affect the purist estimate. 

For example, in addition to understanding the extent of the sampling error of a probability 

sampling statistic, we need also to understand the true extent of sampling bias before the 

holistic data analyst places an interpretation on a piece of evidence.

Applying enabling devices

Enabling devices are techniques or methods which enable us to stay close to the data, but by going 

beyond orthodox statistical analyses and the constraining factors, maximizes the possibility of 

understanding what the data is saying. As such, enabling devices are a powerful tool, particularly 

as researchers are often dealing with multiple and imperfect data sets and where the data fits our 

prior knowledge, but its interpretation is restricted by statistical orthodoxy.

Directional indicators

Common amongst market researchers is the concept of directional indicators in the data. 

While lacking theoretical support, it allows us to move beyond the constraints imposed by 

orthodoxy statistical analysis.

We have already discussed the concept of direction of evidence, where the important issue 

is the consistency of the evidence in each of the data sets. By embracing the concept, we 

can move from the concept of the constraining factor in a measured and controlled way that 

explains the data.

Incorporating prior knowledge

Something that qualitative researchers have always done as part of the analytical process is 

to take account of prior knowledge. Certainly, with the constraints of orthodox statistical 

analysis, this is not possible for quantitative data. However, as Smith2 points out Bayesian 

statistics provides the framework that legitimizes such a process. In fact, Bayesian statistics 

insists on the use of prior knowledge. Drawing on the researcher’s prior knowledge, for 

example, of patient behavior, general psychology and sociology and factoring in intuition 

into a well-defined and explicit analytical framework, can provide insights beyond that of 

conventional statistical analysis.

Communicating the research findings as a narrative
Having applied the holistic approach to our data analysis in making sense of the various data 

sources, there is now the need to present a plausible and coherent picture that can account 

for the identified variations and patterns in the data and provide a clear call to action.
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Presenting a holistic approach as a narrative is in sharp contrast to the traditional building 

block approach of presenting research findings in a linear form from introduction, methods, 

results and discussion. The result of such an approach being the reader or audience has to put 

the building blocks together to understand the picture.

Narrative is particularly effective in linking together the key relationships and provides a 

vivid picture of the data. By providing a coherent narrative, we believe it’s more likely to be 

absorbed and understood as well as recalled and, as a result, will more likely support the 

decision-making process. 

The approach of maximizing the information from patient interviews for example, will involve 

all the stages of analysis described above but, linking these with input from our front line 

stakeholders to derive archetypal groups from which the study findings can be communicated 

as a narrative. 

The narrative approach identifies the key factors and patterns in the data drawing on supporting 

evidence as the story unfolds. It helps close the gap between the data and decision-making 

process and helps engage the audience and facilitate a more effective decision making process. 

As David Smith puts it:

"...simply, the narrative approach is one that identifies the key issues or factors that relate to the 

problem under investigation, and then, in an 'attacking' way, focuses directly on these issues, 

drawing in appropriate evidence as the story unfolds." 

However, to develop the story, the requirement is there must be structure. FreyTag's Pyramid is 

a good starting point and broadly comprises:

�� the setting

�� what the problem or question is

�� what the response to the problem/question was

�� how the problem/question was resolved
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The patient undergoing this 
therapy will most likely 
continue to non-adhere to the 
treatment regimen: % total sample citing

… as long as it continues to 
have contraindications  Vomiting 46%

Severe headache 52%

Vomiting & headache 40%

The patient is concerned of 
the long-term effects of non-
adherence but, is also aware 
that there are other similar 
products on the market.

Non-adherence concerns 72% 

Aware of similar products 73%

Given the contraindications 
and lack of perceived benefits 
from treatment, the patient 
is likely to revert to their 
original treatment regimen.

65%

“I’ve been on this 
treatment now for 3 
months but, the severe 
headaches and vomiting 
is too much to take.”

Non-adherences 
concerns predominately 
higher in the over 55s.

Behavior to revert to 
original treatment 
equally distributed 
across all age groups.

The method used to communicate the story - based on a holistic data analysis - to the 

audience has implications on a number of factors including the amount of control you have on 

how the audience absorbs the information and the level of detail required to be made explicit. 

However, with advances in data visualization as well the embedding of video clips and other 

devices enable the researcher to tell the narrative in a visually powerful way.

Finally, the narrative draws out the important insights and presents them as key findings. 

Remember though, 'insight' tends to be an overused word.  Jeremy Bullmore described 

insight as:

“…like refrigerators because when you look into it, a light comes on”.

Taking as a theoretical example, the need to identify the factors behind patient treatment 

adherence to a new therapy intervention. Our current data sets include;

�� Scores on a patient reported outcome (PRO) quality of life measure

�� Symptom scores

�� Anecdotal evidence from clinicians

�� In-depth interviews with both adherent and non-adherent patient groups

The narrative approach could communicate a summary of the key findings drawn from the 

different data sets in the following way that will facilitate a more effective decision making 

process:
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Summary

With the ever-increasing and overwhelming quantity and diversity of health electronic 

data that has to be managed and analysed, this paper challenges the use of traditional data 

management tools and analytics to help us understand what the data is telling us. 

It is proposed that the understanding of health data can be enhanced by bringing a ‘holistic’ 

approach’ that provides a rounded view of what all the hard and soft evidence is saying whilst 

retaining the integrity of the data within an analytical framework of rigorous evaluation but, 

accepting that often these data sets – both quantitative and qualitative – will be imperfect.

As a consequence, in the process of interpreting the data, we must set boundaries by 

introducing concepts such as ‘weight of evidence’, ‘the power of evidence’ and ‘direction of 

evidence’ as well the constraining factors e.g. true extent of sampling bias and enabling devices 

such as the researcher’s prior experience.

In sharp contrast to the traditional building block approach of presenting research findings 

in a linear form from introduction, methods, results and discussion, this paper proposes 

the narrative approach which identifies the key factors and patterns in the data drawing on 

supporting evidence as the story unfolds. As a result, it helps closes the gap between the data 

and decision-making process as well as engaging the audience and facilitating a more effective 

decision making process.
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