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e Understand the dif ference between quantitative
and qualitative data

o Identify differentevaluation designs as'well as
their benefits.and limitations

e Understard the limitations of common sampling
strategies

» Describe the properties of a useful survey

o Know what hypotheses are and how they are used

¢ Be aware of typical challenges in interpreting and
analyzing'data

oda

e Understand how planning and evaluation are
connected

¢ Describe basic steps in public health program
Planning

o Describe common steps in public health program
evaluation

e Feel comfortable creating a simple overview logic
model

o Understand how to write goals and objectives




Stakeholders?

e Help or hinder planning and evaluation before,
while, and after it is conducted

e Can increase the credibility of the program and
evaluation results

o May help implementation efforts

e May advocate for or authorize changes based on
program results :

¢ May fund or authorize continuation or expansion
of the program

Stakeholders?

People or organizations invested in the program,
who have an interest in the results, and/or have a
stake in what will be done with the results

e People involved.in program operations
(managers, staff, funders, coalition members)
o Those served or affected
(patients, clients, advocacy groups, community members, elected
officials)
e Users

(policy makers, funders, taxpayers, general public, program
critics)

(cLppy

(Other Examples?)




Watter:
(Cther Examples?)

Same core stakeholders will
be convened for evaluation

Assessment can serve as
(or part of) baseline
evaluation data collection

effort

Connect with key community stakeholders
Develop a working group

Formulate guiding questions

Choose type(s)of assessment (Needs, Capacity)

How oo

e Capacities (Kretzmann & McKnight, 1993):
individual, institutional, physical structures,
economic assets :

e http://www.northwestern.edu/ipr/abed.himl
Collect data (pre-existing and community input)
Analyze and display data

o o




s Work with Stakeholders to prioritize

e Present assessment findings in a clear,
organized and visually interesting way

e Have a moderator or facilitator elicit
participation from stakeholders

e Decide on a decision making process
(majority vote, group consensus, nominal
group, delphi technique, basic priority
rating system)
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variable: H istogram

Common Graph Types

» Summarizing a single categorical variable
o Bar chart
¢ -Pie chart
o Comparing a categorical variable across.groups
¢ Grouped bar chart
* Displaying a numeric variable through time
o Line graph
e Displaying a single numeric variable
s Histogram

across groups: Bar Chart
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" time: Line grap
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¢ Show the data clearly

¢ Represent magnitudes accurately
e Minimize clutter

e Make displays easy Yo interpret
e Clearly identify the axes

“time across groups: Line graph
Lifo Expoctancy at Birth, by Race* and Sex, 1970-~-2006
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Same lessons for
presenting evaluation data

Prioritize

e THEN using assessment data: stakeholders
prioritize:
o existing needs/gaps
e resources/capacities
° barriers Yo using existing resources
o where new infervention is warranted

nnique
prioritize

e nominal group
e delphi technique
e basic priority rating system




The nominal group technique (NGT) is.a decision-

making method for use among group of varying sizes

e When some group members are much more vocal than
others.

e When some group members think better in silence.

s When there is concern about some members not
participating.

e When the group does not easily generate quantities of
ideas.

e When all or some group members are new to the team,

s When the issue is controversial or there is heated
conflict. )

e The Delphi method is an iterative structured
communication technique used to elicit common
Judgment(s) from a group of experts.

° experts answer questionnaires in two or more
rounds (stakeholders prioritize with rationale via
questionnaire)

s facilitator provides summary of judgments

o experts revise their earlier answers in light of the
replies of other members

» the range of the answers will decrease and the
group will converge

» Mean or median scores of the final rounds
determine the results

sasic Priori
System

Practice Exercise

« Unhealthy school vending
(e.g. offer more healthy choices in vending)

+ Lack of healthy choices for school lunch
(e.g. offer salad bar every day)

* Marketing of unhealthy foods at school
(e.g. remove ali food and beverage marketing)

« Students bring unhealthy lunches to school

(e.g. educational campaign to encourage students to
bring healthier lunches)

Stepsin-

1. Introductionand explanation (sharing of
assessment data)

2. Silent generation of ideas/issues (priorities)

3. Sharing ideas {(everyone: one at a time sharing)

4. Group discussion

5. Anonymous voting and finally ranking issues

(Like Importance/Changeability matrix)

Asks group members to rank assessment findings
based on 3 components:

1. The size of the problem
2. The seriousness of the problem

3. The estimated effectiveness of the solution
(changeability of the problem)

The highest ranked problem receives priority

Set Goal

e State what you want to accomplish in broad terms
(and include The population)

e e.g. Reduce the number of pregnancies in
Middletown High School district

s e.g. Prevent falls among residents of the Center
Senior apartments

* e.g. Improve the cardiovascular health of African
American women in Smithville




The goal can become an
initial, intermediate, or
long-term evaluation
objective

hoose Stra xamine
e Google Scholar or other key databases (e.g.
PubMed or Web of Science)

» Examine the evidence :
s Community Guide (www.Thecommunityguide.org)

e Examine theory/models (e.g. ecological model)
| e Cochrane Review (www.cochrane.org/reviews)

e Consult with key people/professionals
 Health-Evidence.ca (http://health-evidemce.ca)

e National Guideline Clearinghouse
(www.guidelines.gov)

Theories/Models

Demographic
e Health Belief Model & psyt‘hgfncial
» Theory of Reasoned Action (Planned Behavior) A A perceived
e Social Learning Theory s Perceived BT“‘E“
; tibility
e Transtheoretical Model {Stages of Change) Tocop :
' h to Disease *X” Perceived Behavior
e Social Marketing Model + %‘c:el:: - ] ’
e Diffusion of Innovations Perceived rertived [ Caros 10
e Preceed/Proceed Severity/Seriousness Barriers | 4 0
e Social Ecological Model of Disease “X” clion
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Key concepts in Stages of Change

Concept Definition Application
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Contemplation

Thinking chout change, in the near
future

Hotivate, encourage To make
specific plans

; Making  plan 1o change ‘Assiat in developing concrete
Preparation action plans, setting grodual goals
(decision)

; Tmplementation of specific action | Assist with feedback, problem
AC'“On plans solving, social support,

reinforcement

Maintenance

Continuation of desircble actions,
or repeating periodic
recommended step(s)

Assist in coping, reminders, finding
alfernatives, avoiding
slips/relepses (o1 applies)

eory o
Attitude toward
the Behavior
: Behavioral Behavior
Intention :>
Subjective 5’
Norm Perceived
Behavioral
Control
(perceived
self-
efficacy)

Relapse

Model for Voluntary Behavior Change
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Five Maine Constructs in
Adoption/Diffusion of Innovations

e Relative Advantage: innovation better than old
behavior

¢ Compatibility: consistent with existing needs, values,
systems

e Complexity: ease of implementation

¢ Trialability: trial epportunities

e Observability: seeing others do it

Diagrostic Phases (5)
o Social (needs, wants, resources, and barriers) -phase 1
 Epidemiological (morbidity, mortality) - phase 2
 Behavioral & Environmental - phase 3
» Educational & Organizational - phase 4
« Administrative & Policy - phase &

Implementation Phase (1) ~ phase 6

Evaluation Phases (3)
e Process evaluation ~ phase 7
» Lmpact evaluation - phase 8
» Qufcome evaluation - phase 9

Social Circumstances
SES, Neighborhood, i
Environments, e

Personal Atfributes

Consult with key
people/professionals




Create a Logic Model

A picture of your sirategies and oufcomes

rogram Overview Logic Model

Initial Intermediate - Long-Term
Qutcories Outcomes Qutcomes

Strategies Outputs

» Qufputs

e Accomplishments or products directly due fo the
activities and strategies engaged in

e Outputs are not outcomes. Outputs are the results of
activities, accomplishments or products

» Examples include plans written, meetings held, studies
performed, trainings delivered, clinical services
provided, or clients served
» (widgits we count)

vantages o

Presents overview i
Explhains the relevance of a program |
Helps programs Yo plan, set goals )
Dewvelops.common vision v
Creation process fosters understanding e
Describes important contextual issues |
May reveal unforeseen factors/variables o
Strengthens'causal claims (program theory) g
Canfocus on multiple levels of intervention i

. Creation may involve literature/best practice ¢
review

B0 P NSO AW

e Strategies
= refers to doing or accomplishing

e the activities you are engaged in

» examples include meeting, building, equipping,
training staff, hiring staff, providing education,
providing clinical services, etc.

o Qutcomes

 Changes that occur because of what you are
doing

o Changes in
« Individuals’ knowledge, attitudes, beliefs, skills
(short term)
« policies, environments (short-term)
« behaviors (intermediate)
« health/disedase (long-term)

10



Process Output  Initial,or Intermediate Longer-term

Short-term_. Outcomes —— Outcomes

Outcomes  (objectives)  (goal)
(objectives)

Seriesof  {f....then statements

Process. -Output

Initial, or  Intermediate Longer-term
Shorf-term—. Qutcomes — Outcomes

Outcomes - (objectives)

(objectives)

Ask “HOW” when working BACKWARDS to create model
“WHAT” behaviors..”WHAT” KABS, Policies...products

(goal)

Process Output Initial,or Intermediate Longer-term

ieni %
Hygienist Pa

: . . Clients improve o d
provides - oonents  Clientsimprove  prevention 4 e:rleasg
client by hygienist Pl'eve_n'hon Practice : :‘:na ;?;':‘efs;
education skills (e.g. flossing) g

Short-term_—. Outcomes —— Outcomes

Outcomes  (objectives) (goal)
(objectives)

Activities

glenist education

Patient education

’ogic Model Practice: Oral HygieniSf

Initial Intermediate Long-Term
Outcomes Outcomes Outcomes

Process Qutput

Provide
onsite

- clnle
lunch-time nyglenists

Training  treined
program

Initial, or  Intermediate Longer-ferm
Short-term—. Qutcomes — Outcomes

Ouicomes - (objectives)

(objectives)
e |

Hygienists
improve client
education skills

Hygienist
provides
client
education

(goal)

Activities

Initial
Outcomes

ogic Model Practice: Oral Hygienist

Intermediate Long-Term

Qutcomes

Outcomes

11



Process -Output- Initial,or Intermediate Longer-term
Short-term_—. Outcomes — Outcomes

Outcomes ~ (objectives) (goal)
(objectives)

Students

— — Improved
E teachers  # _ engage middrl)e school
trained P e Lmproved PE inmorephysical 0 koo
using best ;“n“w];:‘d policies and activity during
practice g - practices PE classes

3

Strategies

Intermediate

Outputs

P Tnitial Outcomes | g-Term
iai marks
skt iy Qutcomes Outcomes

influnce
-Hospital CEO's
-OBGYNstafl
L&D sl

Work with
Iocal HMP1o
wike sample
hospitat
policies and
infhuence
their
adoption

Logic Model Practice
Exercise

Strategies Quiputs

Recrit smalt
Business owners
o steering group

Intermediate

o Oufcomes
Initial Long-Term

Outcomes Qutcomes

| Develop one-yesr

{ sustegic plin

[r————
{ Complkte
strategic phn
activities

L

Process. Output  Initial or TIntermediate Longer-term
Short-term—. Outcomes — Outcomes

Outcomes - (objectives) (goal)
(objectives)

Will use same logic model for
evaluation

12



(SMART= Specific, Measurable, Attainable, Realistic, Time-bound)

e Who? (the population)
e What? (what specifically will youaccomplish)
e How Much? (usually stated as a percentage)

¢ By When? (usually stated as a timeframe)

Objectives
Exercise

-HIV prevention
-Youth smoking

Objective

o By March 15 2011, conduct two field trips to
local academic institutions for at-least BO-at-risk
adolescent girlsin-Middletown High School.
{process)

¢ By'June 1512011, 100% of all high schools:in
Cumberland County will comply with Maine's junk
food and beverage marketing ban{(initial)

By May 2013 There will be a 10% decrease in
cigarette smoking initiation among Middletown
high school studentsas compared to May.2010.
(intermediate)

Need measurable objectives
for evaluation

» Implement at all ecological levels, if possible

e Specify timing and logistics (work-plan)
e Train staff

e Develop recruitment and retention plan (if
appropriate)

e Pilot

13



A good work-plan can turn into
a monitoring or
process evaluation tool

Program evaluation

is the systematic collection,
analysis and reporting of
information about a program to
assist in decision-making

Ewvaludtion " |
‘Design:

2. Describe
Pragram

5. Analyze
an

Interpret

Data

3. Determine
Evaluation
Design

4. Collect
Data

14



/%%eholder's?

People or organizations invested in the program,
who have an interest in the results, and/or have a
stake in what will be done with the results

¢ People involved in program operations
(managers, staff, funders, coalition members)
e Those served or affected
(patients, clients, advocacy groups, community members, elected
officials)
e Users

(policy makers, funders, taxpayers, general public, program
critics)

Process OQutput

Initial,or’ Intermediate  Longer-term
Short-term.. Outcomes —— Outcomes
Outcomes  (objectives) {goal,
(objectives) objective)

1. Engage
Stakeholders

5. Analyze
an

Interpret

Data

3. Determine
Evaluation
Design

4, Collect
Data

RESULTS  Initial Intermediate " -Long-Term
Outcomes Outcomes Outcomes

C)— & C - -
L —&C ) - -
L —&C )—C -

Strategies

Process

e HOW a program is planned and/or implemented

e What activities were conducted?
* What did you accomplish?
¢ What services were actually provided?

e What materidls did participants receive?

e What did people experience?

Wodel
. rESULTS - Initial Intermediate ~ Long-Term
Strategies Outcomes Outcomes Outcomes

(— @
C— @
C— @&

15



Impact
e Initial or intermediate effects or benefits

of a program

» Did knowledge, attitudes, beliefs, skills (KABS),
policies or environments change as a result of
the program? INITIAL

» Did behaviors or practices change as a result of
the program? INTERMEDIATE

Outcome

o Longer term effects on health or disease

o what changes in injury, death, or disease (or
cost) occurred (because of the program?)

gram Overv
RESyLrs  Initial Intermediate  Long-Term

Strategies Outcomes Outcomes Outcomes

C)— &) -~
L —& -~
) — @& - )—

Too many terms. Too few definitions

Too little discipline

Choosing A Common Language

1. Engage
Stakeholders

2. Describe
Program

Learned

5. Analyze
and
Interpret
Data

4. Collect
Ddta




Questions
(injury training example)

* Process:
o What is the content of the training?
o How are the trainees being selected?
e What is the format of the training?
s Are the sessions well attended?

Determine € ;
Questions (training example)
e Initial/intermediate outcomes:

o Has the client learned new skills?
e Has the client used the new skills learned?

| Questions (training example)

 Longer-Term Oufcomes:

° Are there less patient injuries because of the
training?

« Were costs reduced because of the training?

esign
(to fit evaluation questions)

e Experimental
¢ Quasi-Experimental

e Observational (time series, cross-sectional,
case-studies)

<7 i

¥

" Public Health Research

e Not all public health research lends itself to
quantitative analysis.

e In cases where quantitative data have been
collected from a reasonably sized saniple, it is
critical to choose the proper analytic methods.

e Poorly done analyses result in: :

= No publications
e Publications that are criticized
» Drawing the wrong conclusions

101

Types of Studies

e Experiments
 Researchers manipulate the subjects’ behavior in
some way and monitor each group.
¢ Observational
o Participants are simply observed by the researcher.

The participants are not asked to behave, or do,
anything differently.

e Which are you most likely to encounter in
evaluation design?

92

17



beriments

¢ In an experiment, we assigh units to different
groups with the goal of comparing them.

+Experiments are particularly useful in that we
can infer cause-and-effect relationships from
them.

e To do this, we need to ensure that we have
split the units into groups in a fair way.

e Example: What if you wanted to evaluate the
effectiveness of an integrated
physical/mental health intervention to a
standard mental health only infervention?

1063

o If your sample only consists of people with very
strong views, then the decisions you make can only
be applied to people with very strong views,

e Every type of person that you want 1o extend the
results of your experiment to must be
represented in a random way in your study.

e Once you have subjects recruited, how do you
divide them into groups?

105

seriments

e How do you get subjects to participate in an

experiment in the first place?
o Offer them money.
e Appeal to science.

e What's the problem with this?

e Those in your sample are likely o have
participated, in part, because of their need for
compensationif they're paid.

e If they're not paid, then a certain "type” of
person may be more likely to participate.

Control Groups

¢ To see if one group differs from another, we need
to compare Two or more.

e Usually the group that we want to find an effect
in is compared Yo a "standard” intervention that
we call the control group.

e On the integrated services example, the mental
health-only group would likely be the control.

107

Randomization

e Randomizing group assignment is just as important
as choosing a representative sample.

e If we have two (or more) groups, then we can
randomly assigh them as subjects to join the
sample.

e This should balance out any underlyin
differences among subjects so that the groups
are fair to compare.

Experiments

¢ Experimenter effects involve things such as the
experimenter recording the results inaccurately,
or interacting with the treatment group
differently-than the control group.

o These are easily fixed with double blinding.

e Hawthorne effect: Common in medical studies
where both researchers and patients more closely
adhere to their treatment than in the “real
world." This makes the freatment look more
effective than it is in practice.

108
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observational study over an experiment,
especially since we cannot infer a cause-and-
effect relationship effect from observational
studies?

e This may not always-be possible, or ethical.

e Why has it never been proven that smoking
causes lung cancer?

e To prove cause-and-effect, we'd have to
randomly assign people to smoke and not
smoke.

Retrospective?

e Retrospective studies rely on recall, or onrecords
of past events, or secondary sources.

* For the same reason courts don't allow hearsay,
using secondary sources is a risky business.

e Relying on recall can also be problematic if a lot of
time has elapsed.

e Using records is better, although it depends on
those keeping and reading them.

e Prospective studies are preferable if they can be

done since they don't suffer from these pitfalls.

Observational Studies

e There are three main types of observational
studies.

¢ Retfrospective studies take a group and look
backward in time to frace events.

o Prospective studies follow a group over time and
observe that group.

o Case-control studies select the group to be studied
based on the outcome in question,

10

Case-control Studies

e Case-control studies are advantageous for a
couple reasons:

 If an outcome takes a long fime o occur to is rare,
then by selecting those that already have the
outcome, we've eliminated the wait time and gotten
a larger group of people.

By matching a group of controls Yo the cases based
on important variables, discrepancies based on
outside factors is reduced.

n3

se-contro

e The group of cases is found as a first step.

¢ Then a control group is selected that is as
similar to the cases as possible in every way
except for case status.

» Choosing the controls appropriately is very
important

e Examples?

1. Engage
Stakeholders

2, Describe
Program

3, Determine
Evaluation
Design

Interpret
Data

19



portance ot
Collection

e If errors are made in data collection, you may
hinder your ability to get any reliable results:

e Data collection methods depend on the evaluation
design.

¢ Most designs require careful thought about what
information may be valuable o the particular
evaluation in question.

s

o We can help to eliminate these effects, by
including the confounding variable in the analysis
if we canidentify it.

e It.is important Yo design an evaluation that
captures this information.

e If we have a case-control design, we can fry to
match the controls to the cases in such a way as
to control for the confounder.

e However, the bottom line is that only in a properly

randomized experiment, do we not have to worry
about such things.

n7

ounaing

e When in'an non-experimental setting, there is
oftena factor hiding from us that we haven't
considered:

e If this factor is related o the cause, and affects
the response, then'it is called a.confounder.

¢ If we've randomized properly.in an experiment,
then confounding won't be a problem.

e This is a sighificant issue in observational studies
though.

e

e When sampling we want to obtain information
from a part of a group to draw conclusions about
the whole group.

e Population > Sample

o Population: Entire group of individuals we desire
information on.

» Sample: Part of population we actudlly collect data
from.

¢ Sampling Design: Method used to choose sample
from population.

19

Sampling Techniques

e Once you've decided what information you want to
collect you heed to decide how to obtain the
subjects from which you will collect it.

o Textbooks will say this should be done through
proper sampling...

s

Parameter and Statistic

o Parameter: Number that describes the
population.

e Statistic: Number that describes a sample.

e We use a statistic to estimate an unknown
parameter, )

20



‘(SRS)

Inan SRS of size n:

1. Each individual has an equal chance of being
chosen.

2. Everyset of nindividuals has an equal chance of
being the sample chosen:

Stratified Samples

e Strata for sampling are similar to blocks in
experiments.

e Stratified sampling designs can provide more
precise information than an SRS of the same size.

e For-example, if all individuals within each stratum
are identical, only need one individual from-each
stratumto perfecﬂy describe the population.

123

STmT:f:ed Samples

Basic Idea: Sample important groups
separately, then combine those samples.

1. Divide population into groups of similar
individuals, called strata.

2. Choose a separate SRS within each strata.
3. Combine these SRS's to form the full sample.

Multistage Samples

* Basic Idea: ‘Choose sample in stages.

e Often used for national surveys (U.S. households).

¢ Not practical o do SRS from list of all U.S.
households (cost, inconvenience, time).

Systematic Samples

¢ Choose a random starting point on a list.

e Add a fixed amount to that point.

* Repeat using same fixed amount.

e To take a nationwide multistage sample:
1. Take sample from the 3000 counties in the U.S,
2. Take a sample.of townships within each county

3. Take a sample of city blocks within each township

4. Take a sample of households within each city block.
e At each stage, take random sample (e.g., an SRS)

Fistage Sa

chosen.

chosen.

21



pling in rrat

e What is the most common type of sampling
strategy seen in practice?

e The convenience sample.

e The biggest problem with the convenience sample...

e Generalizability

127

Biases in Surveys

e Selection Bias: Some groups in populationare
over- or under-represented in sample.

¢ Nonresponse Bias: Nonrespondents may differ in
important ways from respondents. ,

e Response Bias: e.g., wording of question, ordering
of questions, telescoping in the recall of events.

Surveys in Public Health

e Surveys are ubiquitous in many fields.

e Public health is no exception.

e Surveys can be powerful tools o gain information
from an-observational study.

o They are fraught with their set of difficulties in
addition o those discussed in the observational
study section.

: ion anc
Bias
* Selection Bias: People surveyed came from

telephone books, club memberships, mail order
lists, automobile ownership lists.

¢ Nonresponse Bias: 76% did not respond.

o The Gallup Poll predicted Roosevelt's victory with
a sample of 50,000 people.

131

1936 Literary Digest Poll
e Literary Digest had predicted the winner of every
U.S. presidential election since 1916.

e In 1936, Literary Digest mailed questionnaires to 10
million people (25% of voters).

e 2.4 million people responded, the largest number of
people ever replying to a poll.

o Prediction: Roosevelt 43%, Landon 57%
® Actual Result: Roosevelt 62%, Landon 38%

130

Response Bias

e Wording of question can deliberately bias:

e Do you favor, or do you not favor, increased
restrictions on public smoking?

 Doyou favor Gestapo-like police tactics fo prevent
smoking in public?

Do you think smokers have the right fo impose their
filthy habits on the rest of us, polluting our
precious air?

22



Response Bias

e Social Desirability:

» Surveys of smoking underestimate the prevalence

of smoking and do not match cigarette sales,
e Uninformed:

o Survey by the American Jewish Committee on
attitudes toward various ethnic groups.

o "30% of respondents expressed.an opinion about
the Wisians.."

133

Survey Properties

e Inpractice, it's best to use a survey that has
already been developed and has good
psychometric properties.

e Altering an existing survey is another option.

e Be aware that surveys for children and
adolescents need 1o be validated for specific age
ranges.

» If you develop your own the process of validating
it should be handled by a professional.

135

Survey Properties

e How do you develop a survey for program
evaluation?

e Validity: Does it measure what you want it to
measure?

e Reliability: Of you gave the survey a second fime,
would The results be consistent?

e We call these the "psychometric properties” of
the survey.

Secondary Data

e Secondary data sources are commonly used in
program evaluation.

e They can be a valuable tool for retrospective
analysis.

¢ Be aware that data not collected for the purpose
of evaluation may not always provide the best
measure of the outcomes of interest.

Evaluation Study Desgns

(where Xzintervention; Ozdata collection)

Long-Térm | Interiiédiate Znitial Outputs Strategles
o O o

(What you're daing)

(Health) (Behavior) {kASS,
polictes and
envirorments)

Measure(s) |-
(Indicator)
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1. Engage
Stakeholders

2. Describe

3. Determine
Evaluation
Design

Data Analysis

e Proper data analysis is dependent on:
» Type of evaluation done.
» Method of data collection.
¢ Not all data lend themselves to quantitative
analysis.
» Qualitative analysis is a useful complement to

quantitative analysis or as a precursor to further
data collection.

Observational Studies

e Extending results to a populationthat isn't
represented by the sample.

e A third variable that isn't a confounder, but that
interacts with the other variables, This can be
fixed by only looking at subgroups with similar
values of this variable.

e Ecological validity: By observing subjectsina
non-standard setting, the subjects may alter
their behavior for reasons unrelated to
treatment.

e Causation...

141

ing Ca
Cancer"

e SURGEON GENERAL'S WARNING: Smoking
Causes Lung Cancer, Heart Disease, Emphysema,
And May Complicate Pregnancy

142

Cancer"

e The association is strong.
e The association is consistent across many studies.

e High doses are associated with stronger
responses.

¢ The alleged cause precedes the effect in time.
e The alleged cause is plausible.

143

Effect Modification

e A special type of confounding.

e Occurs when the effect of one variable onan
outcome is altered by a second variable.

» Simpson's Paradox: Oral Contraceptive Dataand
Berkeley Graduate School Admissions Data.
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Oral Contraceptive Data

¢ 800 oral contraceptive users, 8.0% have high
blood pressure

e 1600 not using oral contraceptive, 8.5% have high
blood pressure

e Do oral contraceptives provide a protective
effect against high blood pressure?

145

Oral Contraceptive Data

o What proportion of non-OC users have been
diagnosed as hypertensive?

o What proportion of OC users have been diagnosed
as:hypertensive?

146

Number with high
BP

%with high
BP

Don't Use
oC

Age 35-49
Sample | Number with high | %with high
Si BP BP
Use OC
Don't Use OC
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“Example: Race and Treatment for

Heart Attacks

e Consider a study that examined the relationship
between race and heart attack treatment.

e There appears to be an association betweenrace
and freatment effectiveness.

e Minority patients tend to show less improvement
after treatment.

e Possible confounders?

199

Oral Contraceptive Data

e What proportion of non-OC users have been
diagnosed as hypertensive, split by age group?

e What proportion of OC users have been diagnosed
as hypertensive, split by age group?

148

oducftio
Testing

e Inan evaluation setting, if quantitative analyses
are performed, hypothesis testing is often
considered the gold standard.

e It sets to test two statements and determine
whether the data supports one or the other.

 Null hypothesis: a statement of no effect
(generally want to disprove).

o Alternative hypothesis: a statement of effect of
intervention program.
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tTory o
Testing

e Roots can be traced to R.A. Fisher, Jerzy
Neyman, and Egon Pearson (as well as Karl Pearson
and William Gosset 1o a lesser extent).

e Fisher's work grew out of applications to the field
of agriculture. He fortmulated the concept of the
p-value.

o Neyman and Pearson ook a more theoretical

approach and together laid the groundwork for
Jerzy Neyman Egon Pearson R.A. Fisher :V(i’\;’i; :;e now know as statistical hypothesis

History of Hypothesis Testing

151
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| Testing

e Pearsonasked Neyman how he could be sure a set

e Pearsonand Neyman discussed the philosophical
of data followed a bell curve.. concepts of hypothesis testing carefully
« Null hypothesis: The data are normally distributed considering hypothesis formulationand how to
= Alternative hypothesis: The data are not normally compare tests.
distributed e Little development has occurred since then,
o Fisher had already addressed this problem saying

that a large p-value simply indicated that the data
provided inadequate information Yo reject Hy.

154

~Two Types of Er;r(;r: t Hypothesis Testing Today

fati e W. Edwards Deming once said that students-have
chte popu:txtone such a hard time with the concept of hypothesis
otrue  HAatru testing because “they might be trying o think."
So who uses it?
. Typel Correct °

.. RejectHo | arror decision * The FDA
Decision ° Most medical and public health researchers
based on e Courts
sample  AcceptH,| Correct Typell

decision error
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Five Rules for
Researchers

157

Fivation:
in Autism

e Ip et al. found that blood lead levels "did not
significantly differ (p = NS)" between autistic and
non-autistic groups.

e Two psychologists (DeSoto and Hitlan) noted that
the p-value didn't make sense given the summary
statistics.

e Full dataset was published along with a separate
reanalyses by each of Ip and DeSoto.

e Ip said that their conclusions didn't change.

159

in Autism

e Ip, et al. (2004) paper-in Journal of Child
Neurology.

 "Student’s t-test was used to compare the age,
mean blood mercury level, and mean hair mercury
level between the autistic and the normal group.
Chi-square testing was used to test the sex ratio
and social class between the autistic and the
northal group. A significance level of P < .05 was
used for all analyses. *

eanalysis of
Levels

e Desoto throws outliers away (Who heeds them
anyway? They just mess up your datal)

o #1: Don't throw outliers away without a
reason.

o They take issue with the non-significance of the
new t-test p-value by Ip (p = 0.056).

e #2: Report all p-values and don't be fooled by
the magical significance level of 0.05.

Treatment of Outliers

¢ Youcan safely throw outliers away for any one of
three reasons:
» The data was recorded incorrectly.
* The data came about from a sampling.error.
= You are willing to explicitly state that you know
nothing about the part of the population that
produced the outlying value and have results that

have excluded the influence of that portion of the
population.

162
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e One of the most famous examples of
inappropriately tossing out outliers comes from
the story of Nimbus 7.

e In 1985 British Antarctic Survey recorded
astonishingly low ozone levels.

 The Nimbus 7 satellite had been recording these
since 1976 but never reported them.

e Its algorithm was programmed Yo throw outliers
away!

163

e Gigerenzer (2004) reported 90% of social science
professors surveyed endorsed at least one of six
incorrect statements about the p-value (assuming
p<0.05).

1. You have absolutely disproved the null
hypothesis.

2. You have found the probability of the nuli
hypothesis being true.

3. You have absolutely proved your experimental
hypothesis.

165

P-values

e It's a.conditional probability.. and it's not pleasant
to define.

e It is the probability that you would observe a test
statistic as extreme or more extreme than the
one you did observe if the null hypothesis is true.

e Where did the 0.05 value come from?
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Dutlier Removal's Effect on the Test
Statistic

« Desoto argues that since the larger outlier was in‘the
autistic group, any bias that may result would be
biased toward the null.

= Their claim is that the value of the test statistic will
decrease since the distance between the mean will
decrease.

« This is not necessarily true since the standard error
is also affected inflating the test statistic.

P=vdlues

4. You can deduce the probability of the
experimental hypothesis being frue.

5. You know, if you decide to reject the null
hypothesis, the probability that you are making
the wrong decision.

6. You have a reliable experimental finding in the
sense that if, hypothetically, the experiment
were repeated a great number of fimes, you
would obtain a significant result on.99% of
occasions,

e All six statements are incorrect and make the p-
value look more informative than it really is.

“The Use of p= 0.05

e Fisher said in'1926-that, "...it is convenient to
draw the line at-about the level at which we can
say 'Either there is something in the treatment,
or a coincidence has occurred such as does not
occur more than once in twenty frials..”

e "Personally [I prefer] fo set a low standard of
significance at the 5% point, and ignore entirely
all results which fail to reach that level.”

168

28



/ Too Much Power?

o #3: Given a large enough sample size, ANY
difference can be deemed statistically
significant.

e No sample is perfect in practice.

e Biases from imperfect sampling get exacerbated
as the samples gets larger.

e Causes even small biases Yo cause statistical
significance.

169

stimation and Hypothesis
Testing: Two Peas in a Pod

e Many papers over the past 60 years have
criticized the use of hypothesis testing without
providing effect size information

e Thompson (1996) suggests three reforms for
published research.

o Replace the term “significant” with “statistically
significant”

° Require an effect size be reported.

e Perform internal replication analyses using a
resampling method.

1

fimation and
Testing: Two Peas in a Pod

o #4:  Always report an estimate of the effect
size (along with a confidence interval) when
reporting p-values.

e The association between physical activity topics
being taught in a required health class and TV
time was significant, but the 95% CI: (1.03, 1.06).

e Confidence intervals and hypothesis testing
provide complementary information and should
both be used.

170

Association or Causation?

e Any fime a variable is associated with The
response and/or explanatory variable, confounding
is present.

¢ There is no way to deduce causality in.sucha
situation,

73

Association or Causation?

o #5: Association (correlation) does not imply
causation.

e Unless a well-designed experiment-has been
conducted you cannot deduce causality froman
association.

¢ The medical literature is rife with confounding
results from observational studies.

e The effects of confounding can be complex.

i
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T USED D THINK, THEN I TOoR A-| | Sounids UKE THE
CORRELATION MIPUED || STATISTICS Qass, | | CLASS HELPED.

CAUSATION, } Now I DN

Courtesy of xked.com

Intercessory Prayer

o Randomized controlled trial of remote
intercessory prayer on the outcomes of patients
admitted to the Coronary Care Unit (CCU).

e Publishedin 1999 in Archives of Internal
Medicine.

77

Data into Bad
Conclusions

Examples from the Literature

176

Intercessory Prayer

e Patients were randomized to receive intercessory
prayer (n=466) or no prayer (n=524) based on'ID
number.

o IRB exempted experiment from informed
consent.
e Four outcome measures used:
e Length of CCU stay
o Length of hospital stay
¢ MAHI-CCU raw score
» MAHI-CCU weighted score

178
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Outcomes

e Out of 35 individual components that make up
MAHI-CCU store, only one was found to be
statistically significantly different (Swan-Ganz
catheter, p = 0.03).

® Mean length of CCU stay difference (1.12 10 1.23,
p = 0.28)in favor of prayer group.

e Mean length of hospital stay difference (5.97 to
6.48, p = 0.41) in favor of control group.

e Note: T-tests were used for all outcome
comparisons,

181

| Do You Believe It?

e T-tests used on:count data cannot be trusted.

e MAHI-CCU score is not validated.

e Weighted MAHI-CCU score is not validated.

e Multiple comparisons adjustment needed?

e What about differences in "background” prayer?
 Randomization not random.

o Ethical issues?

183

xperime
s Bem conducted a total of nine experiments:

» Approach/avoidance

« Precognitive Detection of Erotic Stimuli

« .Precognitive Avoidance of Negative Stimuli
o Affective priming

= Retroactive Priming T

 Retroactive Priming I1
s Habituation

» Retroactive Habituation T

« Retroactive Habituation I

 Retroactive Induction of Boredom
o Facilitation of recall

 Refroactive Facilitation of Recall T

« Retroactive Facilitation of Recall IT

185

Conclusions

¢ "Remote, intercessory prayer was associated with
lower CCU course scores. This result suggests
that prayer. may be an effective adjunct to
standard medical care.”

e Raw MAHI-CCU score (3.0 10 2.7, p = .04).

o Weighted MAHI-CCU score (5.97 t0 6.48,p =
.04).

ESP Experiment

o The existence of psi has been of interest to
experimental psychologists for decades:

e Some prior meta-analyses have shown statistically
significant results for this existence (e.g., p =
0.0000003).

© In a soon-to-be published paper accepted by the
Journal of Persorality and Social Psychology,
Daryl Bem discusses nine experiments conducted
to test the existence of psi.
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ESP Experiment

e In 8 of these 9 experiments, Bem finds a
significant p-value indicating ESP.

e For example, in experiment 1, he found that 53%
of people correctly identified the future
placement of an erotic picture.

e The conclusion is drawn that people “use psi
information implicitly and nonconsciously to
enhance their performance in a wide variety of
everyday tasks.”

o Let's take a closer look.

186
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ESP Experiment
e Are:Bem's experimentsexplanatory or
confirmatory?

o Inexperiment 1, Bem not only tested erotic
pictures but also neutral, negative, positive, and
romantic but not erotic pictures.

« In experiments B and 6, tests were separated by
gender despite no prior hypothesis for doing so.

e Inexperiment 3, the latency times were

transformed using two different transformations
despite ho need to do so.
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“Research

(Wagenmakers et al, 2011)

e Fishing expeditions should be prevented by
selecting participants.and-items before the
confirmatory study takes place.

e Transformations should only be applied if decided
on beforehand.

s Analytic strategies should be determined before
the experiment begins,

o Tt may be useful to consider multiple hypotheses
when calculating p-values.
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ESP Experiment

e Confusion of the transposed conditional

o Just because P(observed data given there no ESP)
is small, that:does not mean that P(no ESP given the
observed data) is small.

» A similar confusion exists in diagnestic testing
between'a test's sensitivity and it's positive
predictive value.

o Lack of understanding of the information
contained (and not contained) in the p-value.

o Establishing how likely the data are under
different, specific, alternatives would help,
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“More on Antidepressants

e This finding was replicated in'more recent
research published by Fournier et al in a 2010
JAMA article.

e They also used a meta-analysis 6n 6 FDA-approved
placebo-controlled trials (n=718).

e However-they considered baseline depressive
symptoms as a possible effect modifier,

w1

Antidepressants

e In 1998, Kirsch and Saperstein published an
article in Prevention & Treatment declaring that

antidepressants were no more effective than
placebo.

e Used 19 FDA-approved experiments via a meta-
analysis (n=2318).

e Found that placebo effectiveness was 75% that
of active drugs.

More on Antidepressants

s Effect modifier is the epidemiologic term for
interaction.

e It indicates that the effect of one factor is
dependent on the level of a second factor:

¢ This was found to be the case in antidepressant
trials, with those with more severe depression

seeing more improvement from.drugs than those
with less severe depression.
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5, Vegetab
Cancer

e Diet, lifestyle, and cancer data obtained from the
European Prospective Investigation into Cancer
and Nutrition cohort study.

e Diet data collected primarily via 24-hour recall
form 521,448 men and women.

» Estimated cancer risks adjusted for lifestyle
variables including smoking status and alcohol
consumption.
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Cancer

e Conclusion: “A very small inverse association
between intake of total fruits and vegetables and
cancer risk was observed in this study. Given the
small- magnitude of the observed associations;
caution should be applied in their interpretation.”

195

'S, Vegeto :
Cancer

e Analyses were statistically sound.
e Conclusions

¢ There was a small, and significant, inverse
relationship between fruit and vegetable
consumption and cancer incidence (HR: 0.97, 95%
CT: (0.96, 0.99)).

o Among women only, a small reduction in cancer risk
was associated with high vegetable intake (HR:
0.98,95% CI: (0.97,0.99).

Ways to Gef The Most Out of

Your Data

1. Useonly validated measurement scales.

2. When performing exploratory analyses, be
conservative when it comes to public reporting.
Don't transform data for no reason.

Don't throw away outliers.

Check all assumptions.

Report all potential limitations and sources of
bias.

7. Graph your data.
8. Consult a statisticianl

oo hw
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Potential Problems

e Recall bias!
e Small CIs due solely to huge sample size.
e Complex confounding issues.

196

1. Engage
Stakekolders

2, Describe
Program

5, Analyze
an

Interpret

Data

3. Determine
Evaluation
Design

4. Collect
Data
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Ensure Use

¢ Recommendations
e Preparation

e Feedback

e Follow-up

e Dissemination

Preparation

Outline steps o get ready for the use of the
evaluation findings

oIIowUp

proving support for users

° Remind users of intended uses
e Help to prevent misuse

e Prevent lessons learned from becoming lost or
ignored

Make Recommendations

With stakeholders, come. up with actions to
consider as a result of the evaluation

Feedback

creates an atmosphere of trust

Communicate with everyone involved in the
evaluationat all stages of the evaluation

e progress to date
e preliminary resulfs
e opportunities to comment on evaluation decisions

The process of communicating evaluation
procedures or lessons learned o relevant audiences
ina timely, unbiased, and consistent manner

e Reports
o Mailings
e Websites
o Community forums
e Media
e Personal contacts
e List-serves
e Organizational newsletters

34



3. Determine |
Evaluation:

2. Deseribe |
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