Clinical evidence and data interpretation:
‘Statistics’ in the AKT

A guide for a tutorial and/or peer group learning

If you have found yourself wondering why data interpretation and an understanding of statistics are being
tested in the AKT, then we trust that this publication is of practical help to you.

We have not attempted to reproduce a traditional text book as that is much better done by experts, either in
popular text books or on-line. Rather, our aim is to help you feel better placed to understand in principle what is
being tested. We also hope that this document will help you generate wider discussions and further learning
needs by using the questions posed throughout.

We have listed some practical examples of where statistics are relevant in day-to-day general practice in
addition to the many examples of everyday statistics found widely on-line and in journals.

You might find the examples included here and others that you see during reading helpful to use as a basis for
a tutorial with your trainer or to work through with colleagues? Please note that our list is not exhaustive and is
only intended to be used as a platform to stimulate discussion.
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Journal graphics

Have you seen information presented in different ways in journals? Below are some examples. Consider what

you can interpret from the graphics.
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Patients with atrial fibrillation
Hazard ratio (95% CI)

Patients without atrial fibrillation
Hazard ratio (95% CI)
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Pancreatic Cancer - “symptom-based” early diagnosis?
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Areas to consider

How do you assess the quality of the information presented to you in a journal as well as the interpretation of
the information itself?

What factors are important when looking at information that may make you change how you practise
medicine?

Are you confident with your statistics terminology? For example, you would need to know what confidence
intervals, standard errors of measurement, significance levels and positive predictive values (PPVs) are in
order to understand the pictures above.

There are many statistical terms to understand, so here is a list from the new GP Curriculum that you may wish
to consider.

Statistical Term Personal notes on this term

Absolute risk

Absolute risk reduction (ARR)

Absolute risk increase (ARI)

Association

Bayesian probability

Bias

Blinding

Case control

Case fatality

Cohort

Confidence intervals

Confounding

Correlation

Crossover

Cross-sectional

DALY (disability adjusted life year)

Data types (categorical, ordinal, continuous)
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Delphi

Discrimination

Distributions (normal and non-parametric)

Ethnography

Event rate

Focus group

Generalisability

Hazard Ratio

Incidence

Inclusion/exclusion criteria

Likelihood ratios

Mean

Median

Meta-analysis

Mode

Negative predictive value (NPV)

Null hypothesis

Number needed to harm (NNH)

Number needed to treat (NNT)

Odds & Odds Ratio (OR)

Positive predictive value (PPV)

Prevalence

Probability

p-values

QALY (quality adjusted life year)

Randomised controlled trial (RCT)
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Range

Regression to the mean

Relative risk (RR)

Relative risk reduction (RRR)

Reliability

Risk ratio

Risk reduction (RR)

Sampling

Sensitivity

Specificity

Standard deviation (SD)

Standardised mortality rates and ratios

Systematic review

Trends

Triangulation

Type 1 and 2 errors

Validity
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Guidelines

We often talk about national guidance; can you think of examples of organisations that produce guidance
relevant to general practice?

Why might they differ on the same topic e.g. the SIGN/BTS and NICE 2017 asthma guidance?

Do you know how they reach their recommendations including how reliable they are and how applicable they
are to the whole of the UK?

Is all of the evidence used given equal weighting?
Can you think of reasons why the national guidelines may not be implemented?

An example of variations in national guidance is shown below and an interesting discussion of the differences
in this example can be found on this BMJ link. In such situations, the AKT questions will evaluate all major
guidance and will not ask candidates to choose between two contradictory pieces of advice.

BTS/SIGN Asthma Guidance

Stepwise Management in Adults

Patients should start treatment at the step most appropriate to the
initial severity of their asthma. Chedk concordance and reconsider
dia is if resp tot is unexpectedly poor.

Use daily steroid tablet
in bowest dose providing
adequate control

Consider trials of:

Add inhaled steroid 200-800
mcgday*

1. Add inhaled longacting
B, agonist (LABA)
2. Asses control of asthma:
* good resporse to
LABA - continue LABA

s inareasing inhaled steroid
uwp © 2000 mcg/day*

= addition of a fourth drug
eg. leukotiene receptor
antagonig, SR theophylline,
B, agonist tablet

Maintain high dose inhaled
steroid at 2000 meg/day*

Corsider other treatments ©
minimise the use of geroid

400 mcg is an appropriate tabkets

Inhaled short-acting B, stanting dose for many patients

agonist as required

* benefit from LABA but
control ill inadequate
- continue LABA and
increase inhaled steroid
dose © 800 mag/day* (i
not already on this dose

* no repormse 1o LABA

«5top LABA and increase
inhaled swroid to BOO
mcg day. *If control
still inadequak, institute
trial of other herapies,
leukowiene receptor
antagonistor SR
theophylline

Refer patient for specialist care
Start at dose of inhaled
steroid appropriate to
severity of disease.

Continuous or uent
use of oral sm‘

Persistent poor control |

Initial add-on therapy |
Regular preventer therapy
Mild intermittent asthma

SYMPTOMS vs

* BDP or equivalent

TREATMENT

Scottish Intercollegiate Guidelines Network (SIGN). British Guideline on the management of asthma. Edinburgh: SIGN; 2016. (SIGN publication no.
153). [cited 17042019]. Available from URL: http://www.sign.ac.uk
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https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=9&ved=2ahUKEwjFnKW7tZzeAhVF2aQKHfevABkQFjAIegQIARAB&url=https%3A%2F%2Fblogs.bmj.com%2Fthorax%2Ffiles%2F2017%2F12%2FBTS-SIGN-and-NICE-Asthma-guidelines.pdf&usg=AOvVaw0azwFqnwXR0uW5SxG6NXgQ

Exert from the NICE Guidelines on Asthma 2017

1.6 Pharmacological treatment pathway for adults (aged 17 and over)

This section is for people with newly diagnosed asthma or asthma that is uncontrolled on
their current treatment. Where the recommendations represent a change from traditional
clinical practice, people whose asthma is well controlled on their current treatment should
not have their treatment changed purely to follow this guidance.

1.6.1 Offer a short-acting beta2 agonist (SABA) as reliever therapy to adults (aged 17 and
over) with newly diagnosed asthma.

1.6.2 For adults (aged 17 and over) with asthma who have infrequent, short-lived wheeze
and normal lung function, consider treatment with SABA reliever therapy alone.

1.6.3 Offer a low dose of an ICS as the first-line maintenance therapy to adults (aged 17 and
over) with: symptoms at presentation that clearly indicate the need for maintenance therapy
(for example, asthma-related symptoms 3 times a week or more, or causing waking at night)
or asthma that is uncontrolled with a SABA alone.

1.6.4 If asthma is uncontrolled in adults (aged 17 and over) on a low dose of ICS as
maintenance therapy, offer a leukotriene receptor antagonist (LTRA) in addition to the ICS
and review the response to treatment in 4 to 8 weeks.

1.6.5 If asthma is uncontrolled in adults (aged 17 and over) on a low dose of ICS and an
LTRA as maintenance therapy, offer a long-acting beta2 agonist (LABA) in combination with
the ICS, and review LTRA treatment as follows: discuss with the person whether or not to
continue LTRA treatment and take into account the degree of response to LTRA treatment.
1.6.6 If asthma is uncontrolled in adults (aged 17 and over) on a low dose of ICS and a
LABA, with or without an LTRA, as maintenance therapy, offer to change the person's ICS
and LABA maintenance therapy to a MART regimen with a low maintenance ICS dose.
1.6.7 If asthma is uncontrolled in adults (aged 17 and over) on a MART regimen with a

low maintenance ICS dose, with or without an LTRA, consider increasing the ICS

to a moderate maintenance dose (either continuing on a MART regimen or changing to a
fixed-dose of an ICS and a LABA, with a SABA as a reliever therapy).

1.6.8 If asthma is uncontrolled in adults (aged 17 and over) on a moderate maintenance ICS
dose with a LABA (either as MART or a fixed-dose regimen), with or without an LTRA,
consider: increasing the ICS to a high maintenance dose (this should only be offered as part
of a fixed-dose regimen, with a SABA used as a reliever therapy) or a trial of an additional
drug (for example, a long-acting muscarinic receptor antagonist or theophylline) or seeking
advice from a healthcare professional with expertise in asthma.

~
(0
L -



Local health data (CCG, Health Board, councils, UK wide)
Think about why local health data matters and what they can be used for?

A wealth of data for England is available from www.fingertips.phe.org.uk. Have a look at your local area or
choose an area and compare it to neighbouring areas/nationally. What information does it give you and how
might this change what the practice targets? Why does this matter?
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Looking at a specific factor such as vaccination uptake and identifying outlying practices, think about why this
is important and what factors it can demonstrate? Do you know what your practice vaccination rates are like
compared to other local practices/UK?
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http://www.fingertips.phe.org.uk/

How can prescribing data be used at multiple levels; not only individual GPs but for practices, clusters of
practices, CCGs/health boards and nationally? How can this data help with benchmarking?

Indicator 1: Use of Antibiotics in All Ages
Number of Antibiotic Prescriptions Dispensed per 1,000 Patients per Day
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Indicator 2: Use of Antibiotics in Patients aged 0-4 Years
Number of Antibiotic Prescriptions Dispensed per 1,000 Patients aged 0-4 Years per Day
3.00

2.50
2.00 -
1.50

1.00 +

0.50 -

0.00 T T T T T T T T T T
N TN RN - - I o WL
)

" I I S U
(}}é N \fge‘? \9@0 R ‘)oo R vo@o d@@s & Y%eﬁ \900 & ,\.5‘33 R ‘900
R S P S R A . N C S S SR S e -
=ege = Practice A e Region 25th Percentile
=== [HS Local Health Board

© Scottish
Antimicrobial Prescribing Group

7~
RN
[REY

A



National Indicator: Benzodiazepines: DDDs/1,000patients/day
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Public Health data
Why does this matter to GPs?

Some practical examples which demonstrate why an understanding of basic statistical concepts is important
might include antenatal screening or the debate on a possible prostate screening programme. If you can
interpret and explain the following related extracts of text to a patient, then you would be able to answer an
AKT-style Single Best Answer question!

Antenatal screening

Dear Patient

Re: Your Down’s syndrome result and your Edward’s and Patau syndromes combined
result from your nuchal scan and the blood specimen collected on 01/02/19.

The Down’s result shows a risk of 1 in 1000 which is a Lower Risk result. The screening
cut-off used is 1 in 150.

The Edward’s and Patau combined result shows a risk of less than 1 in 50,000 which is a
Lower Risk result. The screening cut-off used is 1 in 150.

It is important to understand that a lower risk does not exclude the possibility of
Down’s, Edward’s or Patau syndrome pregnancy because screening does not detect all
affected pregnancies.

Based on this result however, we would not normally offer any further testing for
Down’s or Edward’s or Patau syndromes.

Please keep this letter in your maternity hand held notes and show it to your midwife at
your next visit.

If you have any questions regarding this result please contact your Antenatal Screening
Coordinator (or whoever is appropriate for your screening programme).

Kind regards,

Screening service
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Controversies in PSA screening Posted on 19th October 2017

Most healthcare organisations do not recommend PSA screening for prostate cancer (USPSTF, Public Health
England), mainly in response to conflicting evidence about the benefits and clear evidence of harms. PSA can lead
to false positive or ‘overdiagnosed’ cancer (detecting prostate cells that histologically represent cancer, but will
never grow to cause a patient harm).

Evidence regarding efficacy has been based on two large randomised controlled trials (RCTs). The European
Randomised Study of Screening for Prostate Cancer (ERSPC)1 and Prostate, Lung, Colorectal, and Ovarian
Cancer Screening Trial (PLCO)2. These trials are both considered to be of high quality, but the trials came to
substantially different conclusions. The ERSPC showed a significant decrease in mortality in men screened with
PSA compared to those that didn’t receive a PSA, whereas the PLCO showed no difference in mortality between
the two groups.

Various differences exist between these two studies that may contribute to this discrepancy: 1) differences in
screening interval (annual in PLCO vs. every 2 to 4 years in ERSPC); 2) PSA threshold to biopsy (PLCO: 4.0
ug/L vs. 3.0 ug/L in ERSPC); 3) higher prostate cancer incidence in the USA than Europe before the trials started
and 4) a varying degree of ‘contamination’ in each of the control groups: many patients in the control group — not
randomised to PSA- actually received PSA testing.

In response to these differences, the Annals of Internal Medicine published an analysis of data from both the
ERSPC and PLCO with statistical adjustments for the trial differences. The results of which showed a 16%
(95%CI: 4 to 27%) reduction in mortality in those screened.

Can we trust these results?

The methods to statistically adjust appear to be completely novel and therefore not validated previously. This
analysis includes pooled data from the two trials and adjusts for age and trial setting as well as four ‘extended
analyses’. These four ‘extended analyses’ were conducted to ‘account for variable screening and diagnostic
workup’ between the two studies. All four ‘extended analyses’ and the ‘traditional analysis’ concluded that PSA
screening significantly reduced mortality.

These methods have attracted a mixed response. Some, including Dr Kenneth Lin, a former medical officer at the
Agency for Healthcare Research and Quality, argued that statistical models shouldn’t be considered superior to
real-life, patient data — ““No matter how sophisticated, they (statistical models) shouldn’t trump data from real
people who participated in the randomized trials”. While others called for the controversies surrounding prostate
cancer to ‘finally (be) put to rest’.

The central issue that should inform policy is the question of the amount unnecessary risk subjects’ are willing to
accept in order to benefit or save one other person?

The authors of the Annals of Internal Medicine re-analysis of ERSPC and PLCO data report that five men will be
overdiagnosed to save 1 man’s life from Prostate Cancer. These five men will risk urinary incontinence, impotence
and further harm for no benefit. The USPTF estimates that the number of men overdiagnosed to save 1-2 men’s
life is closer to 50.

Therefore, how much risk are we willing to subject patients to, with no benefit, to save one other person’s life?

Jack O’Sullivan, Editorial Registrar BMJ EBM, Dr & DPhil Candidate at the University of Oxford
Copyright © 2017, British Medical Journal
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https://blogs.bmj.com/bmjebmspotlight/2017/10/19/controversies-in-psa-screening/

Areas to consider:
How is screening relevant to GPs?

Can GPs influence uptake rates and how? How does your practice interpret the information about your
population take-up of screening from letters that detail your screening rates?

How can you explain risks and benefits of screening programmes to patients e.g. the current mammogram
screening leaflet?

What do you understand by risk, including relative risk, absolute risk, risk reduction, number needed to treat,
number needed to harm? Could you explain this to a patient? Have you used decision aids to help patients
visualise what risk means?

Try using the Cate’s Plot below to explain the how pain is affected by giving antibiotics versus placebo for
acute otitis media in children:

Cates plot of pain at 2-3 days in children given antibiotics versus placebo for acute otitis media
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What factors might influence disease incidence?

When death rates are quoted in information, what does this actually mean? Is it all cause mortality or disease
specific mortality? Does this matter?

Research, bias and influence of the media

Think of the many different and often conflicting media influences on your patients e.g. newspapers, social
media, the internet and advertising (TV, drug advertising to the public, billboards etc).

What advice can you offer about which evidence to ‘believe’?
How do you draw conclusions and establish what evidence is reliable?
What is the most reliable evidence?

Think of different common study design types used in research. Could you decide which are the most or least
reliable? Factors such as sample size, funding, data control, peer review, conflicts of interest, consent and
suppression of publication are also important when thinking about research projects. Can you think of other
factors which may need to be considered?

Research is qualitative or quantitative. Think about the difference between these and can you think about
times when each is most appropriate?

We often talk about using evidence to avoid bias but can you think of what bias actually is and the common
types of bias? How can you avoid bias?

Drug companies frequently advertise their products in magazines and face to face to health care professionals.
How would you interpret the significance of their drug? What factors would you need to consider when
switching to prescribing this drug? In statistical terms what questions would you want to have answered about
the drug to help in your decisions?

NHS Measures of quality

Look at the rating of your GP surgery, for example on NHS Choices, and consider data such as the ‘Friends
and Family’ test of quality relevant to the practice.

What does this information tell you about your practice?
What factors make this information reliable or unreliable?

How might you go about changing areas as a result of this information? What would you prioritise?
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