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Evidence based practice




EVIDENCE and ETHICS

Evidence-based practice is not a nice-to-have, it’s an ethical imperative

NFORMED , s
INFORMED o KNOW/ What
consent ' T
onsent  Wiilidel (L
requires gooad : ; Do no harm N HAARA ~F
: J = what's right for them , _ ‘ BVIOENCE Oif
Information!

4 PRINCIPLES
OF HEALTH

CARE ETHICS
KNOW what b
choices for a

options have patient are made
evidence of with the intent to

do good
benefit

Treat and provide
A care fairly to all KNOW what
& % patients options are
&>

o available
enericence Justice




Evidence based practice

To make the best
possible decisions and
give the best possible
advice, we must:

v' be aware of the best
available evidence

lllllllllllllllllllllllllllllllllllll
* *

trustworthy that
evidence is

*
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You can’t make _
decisions or give advice
based only on research

* Sometimes there is
no research available

* Sometimes the
“best” option isn’t
available to you

Sometimes your
client prefers the less
“perfect” option

e Sometimes the
“best” option just
doesn’t work!



Why research?

a@s

PURPOSE @

CONCLUSION THE RESEARCH

T cacuy iigie l

EXPERIMENT  adam

The scientific method is a
structured process to try and
prevent us from fooling
ourselves

—aim = eliminate bias

BIAS = anything contributing to invalid
results or untrue conclusions

From the RESEARCH From the READER



Bias in research methodology

S B b A\_‘ o~ Re‘?" b'.as Observer effect bias
\\@f/ \/:Q\ : Memory is unreliable!

Changes occur due to the fact that

] the respondents are being
Measurement bias

observed, not due to the
. . cue . Inaccurate measurements = Intervention
SOClaI dESlra b|||ty blas inaccurate data = invalid results
B We all just want to be liked... | Publication bias
— —— Attrition bias Studies with a finding of “no effect”
Regression to the mean | | o ieft the study before it was are less often published
Often, things just get better on their own | completed, and why?

—
Conflict of interest
E Sampling and selection bias !

Who paid for the research, and how
were they involved?
Picking the wrong participants can give you an invalid answer




Cognitive biases: how we fool ourselves

7%
f ’ Clustering bias

CO nfi rmation bias Seeing “patterns” in randomness
We like being told we’re right!

Availability heuristic

We give more weight to recent or
dramatic events

Implicit biases

Stereotypes and prejudices

Priming bias
First experiences
disproportionately influence
later experiences

Survivorship bias

Looking only at the “survivors”

Authority bias

We tend to believe people we
consider trustworthy without
examining the evidence

Blind spot

Everyone rates themselves as
above-average in avoiding bias!




Not all research is equal!

Non-human Chance

studies observations
- Don’talways - Data not

translate to collected
real life systematically
humans (data quality?)

- Small sample

THESE ARE MEANT TO ARE INFORM
RESEARCH, NOT CLINICAL PRACTICE

Case reports,
case series

In-vitro and
animal
studies

Observational studies
- Systematic, pre-planned data collection
- Larger sample sizes
- Nointervention by researcher
- Causality??

Cohort
studies
Case-control
studies
Cross-
sectional
studies

Intervention studies

- Allows us to compare

intervention vs. no
intervention

- Causality
Double-blind
: Randomised
Quasi- Controlled
experimental Trials (RCTs)
studies

Meta-research

- Combines
results of many
studies

- Quality appraisal
“built in”

Systematic
reviews &
meta-
analyses

START uu>




The challenge of untangling cause and effect

- 7

e Just because A and B occur together, it doesn’t mean A causes B
* Correlation does not = causation (it just tells you where to go looking!)

* Example: dummies and breastfeeding difficulties




Why RCTs are good — and why they don’t
always work for nutrition research

\
RANDOMISATION

The researcher randomly assigns participants to
get the intervention or not = helps prevent

selection bias (e.g. the “healthy volunteer” effect)

-

CONTROL
One group does not get the intervention, but a
placebo = helps determine whether things
improved due to the intervention or just got

better on their own (regression to the mean) p,

BLINDING )

The participant and data collectors don’t know
who got the real intervention - prevents

selective reporting (e.g. social desirability bias) y

T
P P'T

ETHICS
We can’t randomly assign people
to potentially harmful diets or

lifestyle choices p

DIFFICULTY IN BLINDING
People know what they eat.

THE COMPLEXITY OF FOOD
What is even a suitable control?

J

THE TIMESCALE
Nutrition can take years to have
an effect on a disease outcome

J




So how do we decide if an observed
association may be causal?

Temporality Does the “cause” come before the “effect”?

Plausibility Is there a plausible biological (or other) mechanism?

Consistency Do similar studies show similar results?

Strength of

. .- How strong is the association?
association

Dose response Does an higher/lower “dose” of the cause lead to a greater/smaller effect?

Reversibility If the cause is removed, does the effect go away?

Study design Study design (cohort > case-control > cross-sectional) and sound methodology

How many lines of evidence support the conclusion?

AV VAR VARV VAR VAR VAR V4




How
to read a research paper

A P 155 8035253

° F .
irst: check your source!

REVIEW ARTIQE

systema(i( review and mela-analysis

£ha RJ Gughan <e\'>.lﬁ4\,ﬁ“[&bh pemardo L Hota®, st Loret de Mok’ gemado 0. Lisbod Cesx G Vidtord'

* Indexi :
’ cience) NP

* Reputablej
e
J O u r n a | S a re re p u t a b | e fo r gffect of preastieeding promotion interventions of child growth: 2
a reason!

ABSTRACT
Aim: To updat

Methods: 5t

* If you read
somethin :
the news: g on SOC|a| m . _
s: track down the OI"iginaIeSSl:ador N
Y

* Reporters '
want clicks, not academic integri
grity!

* Most im
Impo rtant section B
[ IVl Ct I O S to C h INTRODUCTION 2010, with a possible increase 1o 9.1% by 2020 if the wend
e Areasticeding can Promote infant_growth through I continues (6)
et h O C O u . nutritional properties ond also by reducing incidence and The impact of prcasticeding promotion {nterventions o0
S o Severity of potentially owth-affccting infectons ape.  child gowh s not clear Jespite the publication in 2008 of

cially diarrhoed and respiratory diseases (12), and by a systemabc review and meta analysis 1© evaluate the

improving feeding during iliness (3) Itis estimated that impact of preastfeeding Pr

Jion interventions of infant
13% of all deaths from nutriional status (7). Most studies included in this review

breasticeding could preven

[ J R 1
e S l I preventable diseascs I children under v around the dhowed positive, abet ot always significant associations
world. (4) with growth. The med nalysts of five swdics &id not

Besides yreventing ;nm\ln oficit, © secially amons srovide statistical evidence of an M sact of l‘rr.n\&w\lnxg
| ¥ B ¥ ¥

poorer \\n\‘ul.mm;\ preastieeding may prevent obesity interventons on weightor length atage four months. Apart
during childhood and adolescence. In a recent meta from the small number of studics and diversity of outcomes

analysis \\thlwd by the Wworld Health Organization

- authors concluded that breasteeding might
mis

provide some protection againsl OVETWe ht or obesity

Notes
benefit cannot be disregarded in he current global context With the available iterature to date, & isnot possible 10
t in all ages have 3 condusive analyss of the impact ol bﬂcaﬂel:d

of increasing prevalence of excess Wit

¢
According 10 the WHO. (he prevalence of obesity 0 ing promotion \mewcnhomm(hﬂd g!owth
under-fives had increased from 4.2% in 1990 10 6 in . preastieeding plomcl'pn interventions seem to have

little influence o0 child growth.

« Regardiess of the effects of breastieeding interventions

on child growth, breastieeding promotion must remain
a priority, as many other penefits 10 the child and

mother are akready well established.

,\bbn:\ul’ums
BMI, Body mass index WHZ, Waght-f «-height 2 scores W AZ
Weight-for-ag 2 5001




Methods section:
what to look out for

1. What type of study is it
« Remember the hierarchy of evidence

2. What was the question?
* |s the study design appropriate to answer it?

3. Who were they studying?
* Who was included — and who was excluded?
* |s there an appropriate control group?

4. What were they measuring, and HOW?
* Observation vs. reporting (and from how long ago?)
e Standardised measurement tools and protocols?
* Who is doing the assessment?

5. Where are the gaps for bias to creep in?




Reading the results

* Look at the sample

* Sample size achieved

 If large numbers were
excluded: why? How
could it affect the results?

Records R
screened:
L N=1666 y Excluded:
"r <1 year follow-up:
4 A N=1396
Total qualifying:
N=270
\. J/
. * ™ Comparison:
Weight at birth: SGAvs AGA:
N=270 N=267
. J (3 LGA excluded)
([ Weight at
—> discharge:
L N=261 y
' N\ [ : A
Measurements Weight: N=252
— at term: —»| Length: N=234
N=252 y HC: N=235
y
Measurements [ Weight: N=270 A
at 1 year: »| Length: N=269
N=270 J HC: N=270




Reading the results

* Look at the sample
* What kind of respondents did they get?

* How does the control group compare to the study group
* Were there any other differences that might have influenced the results?
* Was there anything they didn’t compare that they should have?

TThE Effect of Breastfeedmg on Table 1. Comparison of patients with a history of breastfeeding and those without
Breast Aesthetics Breastfeeding No breastfeeding p
Brian Rinker, MD; Melissa Veneracion, MD; and Catherine P. Walsh MD Mo. of patients 54 34 -

Age (y, mean = 5D

(Apsthelic Surg ! 200828-534-527)

No. of pregnancies (range) 1-4 1-5 -

No. of pregnancies {mean = 50 26+ 1.0 25049 A4

EMI (kg/m? mean + 50) 126+33

Weight gain during each pregnancy I74+73 41273 5.83
ks, mean + 500

Smoking history 22 (1) 15 {3950) 79

Prepregnancy bra cup size
A T (13%)
6 (4B0)

E
C 19 (3506)
D 2 (4%)

Bidl, Body mass index; 50, standard deviation.




Reading the results

Birth weight
* Always look at the actual numbers 37
* What is the direction of the effect/difference? 3.6
* How big is the effect/difference (mean/ median)? 35

* How precise is the estimate (standard deviation / size **
of the 95% confidence interval / interquartile range) 33

=

N
Mean value Standard 95% confidence 3.1
(birth weight in kg) deviation interval 3
3.17 0.50 3.04, 3.30 2.9 =

3.17 1.00 2.91,3.43 2.8

23 I ~ == A = 2.7
5.17 2.17, 5.57

=
Ul
=

e Also look: what did NOT differ or have an effect?



Numbers don’t always tell the whole story

Anscombe’s quartet: four very different datasets with exactly the same summary statistics

Parameter Value

| Il 1] \Y)

X y X y X y X y

10 8.04 10  9.14 10 | 7.46 8 6.58
8 6.95 8 8.14 8 6.77 8 5.76
13  7.58 13  8.74 13 12.74| 8 7.71
9 8.81 9 8.77 9 7.11 8 8.84
11 8.33 11 9.26 11 7.81 8 8.47
14 9.96 14 8.1 14 8.84 8 7.04
6 7.24 6 6.13 6 6.08 8 5.25
4 4.26 4 3.1 4 539 | 19 125
12 10.84| 12  9.13 12 | 8.15 8 5.56
7 4.82 7 7.26 7 6.42 8 7.91
5 5.68 5 4,74 5 5.73 8 6.89

Mean of x 9.00
Variance of x $?2=11.000
Mean of y 7.50
Variance of y S2=4.125
Correlation between x and y R=0.816

Linear regression line

y =0.500-x + 3.00

Linear regression coefficient of determination

R2=0.67
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Lesson learned: look at the graphs!



Reading the results

* The question of “statistical significance”

* Usually said when p-value <0.05 or 95% confidence intervals don’t overlap
* |t’s a way of checking whether you could have found the same result by

chance if it weren’t actually true

TABLE 2 Infant anthropometric characteristics at 1 year of age.

Value/z-score (mean + SD)

p-value: SGA

Characteristic Whole sample (N = 321) AGA (N =210) SGA (N=111) vs. AGA
Chronologic age (days) 383 +19 381 + 19 <:II Not significant
Corrected age (days) 331 £23 333 + 22 0.133°
Any breastfeeding at last visit (n [%]) 116 (55.2%) 65 (58.6%) 0.663
Early weight growth: WAZ gain from —0.37 £+ 1.18 +0.02 + 1.29 <:|I Significant
birth to <50 weeks PMA®
Weight (kg) 891 £1.34 791 £ 1.35 <0.001° ¥**
Weight-for-age z-score® —0.22 +1.24 —1.26 £ 1.32 <0.001° *** <:|I Highly significant
'l-‘\-’cight—for-lcng,rthb Z-score +0.11 +1.24 —0.66 + 1.31 <0.0014 **
BMI-for-age® " z-score +0.16 +1.23 —0.55 + 1.31 <0001 ***




Reading the results

* LIMITATIONS of statistical D eaie0 Meanon 014 Siomy ¢
significance 030 7 ¢
 0.05 is an arbitrary cut-off A
« P-values are sensitive to sample size| s |
— larger sample = lower p-value < ‘
* Smaller samples means you might " ’
miss a true effect or association 005 L ST
e Large samples may reach significance 0.00 = | | I - :
even if the real difference is very small 2% O amesme D 1000

ALSO REMEMBER: Statistical significance DOES NOT EQUAL clinical
significance



Remember: research looks at trends at group-
level - individual responses may vary!

Change in weight z-score (WZ) from birth to term

e Within the group, there are
always individuals who have
* A very extreme response
* No response
* The opposite response

e Example: study of 252 preterm
infants’ weight gain from birth
to term:

* Group on average lost 0.62 z-score
units

e But if we look at the distribution:

80

70

60

50

40

30

20

10

o

Mean: -0.62
~
<-2.50 (-2.50, -2.00} (-2.00, -1.50] (-1.50,-1.00]J1(-1.00, -0.50] (-0.50, 0.00]} 0.00,0.50] (0.50,1.00] (1.00,1.50]
18 babies (7%) 124 babies (49%)

lost >2 WZ lost 0 to 1 WZ

66 babies’ (26%)
WZ increased




Red flags for BAD SCIENCE

* Sensationalised headlines
* “New supplement solves complex problem!”
» Reality: science progresses incrementally

* Anecdotes presented as evidence
* The plural of “anecdote” is not “evidence”! (not even if you call it a “case series”)

e Conflicts of interest

* Sampling issues
e Small samples

e Using a limited range of participants to draw conclusions about a wide range of
people (representativeness)

* Inappropriate control conditions
* Always ask: Compared to what??

* Conclusions that go beyond the results




Beyond the hard evidence

Sometimes there is no research available

Sometimes the “best” option isn’t available to you

Sometimes your client prefers the less “perfect” option
Sometimes the “best” option just doesn’t work!

What can you do?
1. BE HONEST

* Don’t pretend you have more certainty than you do
* Be honest about potential negative effects
 Remember: first do no harm

2. Draw on your own experience (or phone a
friend!)

 Trial and error = watch things closely

3. Go do your homework



Respect a person's
freedom to choose

Do no harm
what's right for them

4 PRINCIPLES
OF HEALTH
CARE ETHICS

Allichoices for a Treat and provide

patient are made ;
with the intent to @ czrt?efr"‘:;:y toal
do good o) P

Beneficence

Justice

Evidence-based practice is ethical practice!



The Sunday Times top ten bestseller

Bonus book
recommendation!

...because people who
love books always want
to recommend them to
other people at the
least excuse

Ben Goldacre

INCLUDES A BRILLIANT, SHOCKING AND shor of Bad Science and Bad Pha
PREVIOUSLY UNPUBLISHABLE NEW CHAPTER
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