SCIENTIFIC MEDICAL RESEARCH
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SECOND EDITION

Research Protocols




15.1 Overview of Research Plans by Study Approach

* All types of studies—primary, secondary, and tertiary—
require a research protocol to be created prior to the
collection & analysis of data.



Figure 15-1: Research Plans for Primary, Secondary, & Tertiary
Data Collection
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15.2 Research Timelines

* |t is helpful to create a project calendar (such as a Gantt chart)
that specifies critical deadlines & other steps toward successful
and timely completion.

* Some flexibility is required.
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Figure 15-2: Sample (and Simplified) Gantt Chart for a Year-
Long Secondary Analysis Project

Juy Aug Sept Oct Nov Dec Jan Feb Mar Apr May June

Download public dataset and supporting documents

Head the relevant literature

Draft methods section for paper

Clean and recode data

Analyze the dataset

Create figures/tables for paper

Draft results section for paper

Submit abstract to annual conference [due Dec. 15] n
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Present at conference [Aprnil 20-22)

Submit manuscript to a journal



15.3 Researcher Responsibilities

* The roles & responsibilities accepted by each collaborator
should be defined early in the project.

* Institutions usually require one person to be designated as
the primary investigator (Pl) with special responsibilities for
ensuring that:

a. the protocol is followed,
b. the budget is maintained, and
c. adverse outcomes are promptly reported.
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15.4 Writing a Research Protocol

* A research protocol should describe the exact procedures
that will be used for every step of the research process.

* A strong protocol provides enough detail that the study
could be replicated by other research teams.

B L. o h '00\6')"\- L Lo otemtew ke (€ 1'1"'-1"' - )‘_,"t .v" Mwyers B Bartien \r.svo.vu‘_ LLC an Asceorwt ‘....”.u"’ g O -
WYY 'tbhb TN SO



15.5 Preparing for Data Collection

* Data collection should only be initiated after a data
management plan is in place.
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Population

Sampling




16.1 Types of Research Populations

* Target population > source population > sample
population > study populations

Target
population pospouula"t:l:m
the general . The specific individuals from
pPop Paseis o which a representative

e sample will be drawn




16.2 Target & Source Populations

* Target population: the population to which the results of the
study are intended to apply (for generalization)

* Source population (sampling frame): a list of particular people
from whom a sample population can be drawn

*» Sample population: the members of the source population who
are invited to participate in the study

* |deally, probability-based sampling is used to ensure that the
sample population is representative of the source population.
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Figure 16-2
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Non-probability-based convenience Population

* May be selected based on ease of access.

* Should be used with caution (non-representative), which leads
to non-random sampling bias.

* participants characteristics should be compared with the
broader community intended to represent.

* Researchers must avoid ascertainment bias (the convenience
sample is not representative of the source population as a
whole)



16.4 Study Populations

* Study population: the people who actually participate in a
study

* Few studies achieve a 100% participation rate (Response Rate)
among those who are invited to participate, but researchers
should aim for a high participation rate.

* Low Response Rate leads to non-response bias



16.5 Populations for Cross-Sectional Surveys

* Avoid convenience samples that are not representative of
the target population.



FIGURE 16-3
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Population Example for a Cross-Sectional Study
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Cross-sectional survey

What proportion of high school students in North
County smoke cigarettes?

Participants will complete their own paper-based
questionnaires.

Students in grades 9-12 in North County

All students enrolled In any of the 14 high schools Iin
North County

A st Oof thhe number of students In cach homeroom
provided by each high school

Based on estimated sample size reqﬁlrelnents. 209
of homerooms will be randomly sampled from the
lists provided, and all students in these sampled
homerooms will be asked to participate in the study.

Eligible individuals trom the sample population who
agree to participate

NoO student names will ever be provided to research-
ers; surveys will be anonymous.,




16.6 Populations for Case-Control Studies

* Find the cases first, and then identify an appropriate source
of controls.
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16.7 Populations for Cohort Studies

* A longitudinal cohort study needs a representative
population (like a cross-sectional study).

* Prospective & retrospective cohort studies start by
identifying an appropriate exposed population (in the same
way that case-control studies start by identifying a source of
cases).



FIGURE 16-5 Population Example for a Cohort Study

Target population

Al chililiciron with
fibromsis (CF)
Iy Caanamcin

Study approach

Study guestion

IData collection
maothod

Target population
Source population

Source population list

Sample population

Study population

Conhdentiality

Cohort study

What is the incidence rate tor lung infections Iin
children with cystic nbrosis?™

Participants’ parents will be askaed to log all
infections thhroughout the 2 -yvear prospeaective study
poeriod, and these will be checkeaed against the
patients” meaedical records,

All children with cystic nbrosis I Canada

All Children ages 212 vears who were patients
Of6 thhe cystic NMbrosis clinic of University Children’'s
Hospital (UCHD) in the past 12 months

A st of all children ages 2-12 who were examinaed
at thhe UCH cystic Nbhrosis clindoe i the past 12 months

The parents of all individuals in the source popula-
tion will be askaed if they will allow their children to
participate in the study,

Flhigible individuals f(rom the sample population
whosee parents agree to let thhaem participate

All guidaelines and regulations for the protection ot
patieont information will be strictly adheaered to, and

only essential poersonneael will have access Lo pationt
records.




16.8 Populations for Experimental Studies

* Be aware of special ethical requirements associated with
interventional studies.

* Safety must be the #1 priority.
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FIGURE 16-6

Population Example for an Experimental Study

Target population
First-yoar students

attencing prirmarily
residential collages

Study approach

Study question

IData collection
macthod

Target population
Source population
Source

population lList
Sample population
Study population

Conhdentiality

Expoerimmental study

Does nutritional counscaling during the first semester
of college prevent weilght gain?

Hall of the participants will be assigned to meoect weokly
with a nutntionist during thaeir first semester, and halr
will have Nno intarvention. All participants will complete
Nnutritional asscossmaoents during the first and last weoks of
the tall and spring semestoers of thair first yvear at collegoe.

First-year studeaents at pricmarily residential collegoes
All nirst-yvear students at East State College

A st of all studaents enrolled In the mandatory
first-yvear sominar class at East State Colleg e

A randomly scelected sample of studaents trom the
sOource population

Eligible individuals trom the sample population who
agree to participate

Nutritional counscacling and asscessmaont sessions will
be conducted in a private satting, and only essaential
poersonnel will have access Lo participantss” records,
Participation in the study will be voluntary, and
professors teaching nirst-yvear seminars will not known
which students have enrolled in the study.




16.9 Vulnerable Populations

* Young children, people in prison, & some other groups of
people may have limited ability to make an informed
autonomous decision about participation.

* Should not be selected for studies that do not require their
participation.

* Pay close attention to the ethics of research with vulnerable
groups.



16.10 Community Involvement

* Community involvement improves response rate, improves
cultural competence of the research team, and ensures that
outcomes are valuable to the community

« Community-based participatory research (CBPR) is based on
partnerships in which community members identify research
priorities and are involved in every stage of the research
process.
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Sample Size
Estimation




17.1 Importance of Sample Size

* Should be based on estimation
* Recruiting too many participants wastes resources.

* Recruiting too few participants makes the study invalid.
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17.2 Sample Size & Certainty Levels

* Larger sample sizes produce narrower confidence intervals (an
estimate of how close to the population value a sample of a
particular size is expected to be) for statistical measures.

* Larger sample sizes yield more statistically significant results.



Figure 17-1
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Figure 17-2: Larger Samples from a Population Have a
Narrower 95% Cl Than Smaller Samples

l
n = 20 (total population) e-b FPopulation mean = 39 years
l
l
l

NnN=3 _0—;'_

e —————————r————
|
|
|
e el
n BI: :
u
|

10 20 30 40 o0 60 70
Age (years)



17.3 Sample Size Estimation

* Sample size calculators (estimators) estimate the number of
participants necessary for a study based on guesses about
the likely results of the study.

* When the level of certainty about inputs is low, it is better to
err on the side of a larger sample size.
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FIGURE 17-3 Examples of Sample Size Calculation

Cross-Sectional Case-Control Experimental

Characteristic Survey Study Cohort Study Study

Study question What proportion  Are cases more Are exposed Are exposed people
of the population  likely than people more likely more likely than
has the exposure controls to have than unexposed unexposed people
or disease? the exposure? people to develop  to have a favorable

the outcome? outcome?

Population size 5000 —_ — —

Anticipated percentage with 1 5% — — —

exposure or disease

Confidence for anticipated + 3% — — —

exposure percentage

Ratio of controls to cases — 2 — —

Ratio of unexposed to exposed - — | |

Anticipated percentage — 25% — —

of controls exposed

Anticipated percentage — — 10% 70%

of unexposed with

disease or outcome

OR worth detecting — 1.5 — —

RR worth detecting — — 1.3 1.25

Conhdence level (1 - a) 95% 5% 95% 95%

Power (1 - B) — 80% 80% 80X,

Estimated sample size ~500 ~350 cases and -~ 1850 exposed and -90 exposed and 90

700 controls 1 850 unexposed unexposed



FIGURE 17-4 Sample Size Estimates for a Case-Control Study

Anticipated Anticipated Estimated Estimated Estimated
Ratio of Percentage Percentage Odds Ratio Sample  Number Number of
Controls of Controls of Cases (OR) Worth Size of Cases Controls

Situation  to Cases Exposed Exposed Detecting Required Required Required
Base case 2 25% 33% 1.5 1050 350 700
(Figure 17-3)

I:1 ratio l 25% 33% 1.5 950 475 475
10:1 ratio 10 25% 33% 1.5 2750 250 2500
Lower % 2 10% 14% 1.5 2025 675 1350
exposed

Higher % 2 30% 39% 1.5 976 325 650
exposed

Lower OR 2 25% 29% 1.2 5400 1800 3600
Higher OR 2 25% 40% 2.0 345 115 230



Figure 1/-5
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17.4 Power Estimation

* Type I error (a): usually =5% and corresponds to 95 Cl, and is
written as p-value of p = 0.05

* Type Il error (B): 20% is the acceptable level (Power= 1- 3=
80%)



17.4 Power Estimation

* Power is the ability of a statistical test to detect significant
differences between subgroups of a population when
differences really do exist.

* Studies with more participants have more power.
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FIGURE 17-6 Examples of Power Calculation

Cross-Soectional Case-Control Cohort Experinmental
Characteristic Surveoey Study Study Study
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17.5 Refining the Study Approach

* Recruit larger sample size than the estimated

* The study approach must be adjusted if the number of likely
participants is much lower than the estimated number of
people required for adequate power.
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The End
Good Luck



