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l. A good research question

The definition of research question is key to
research design.

FEASIBLE

INTERESTING

NOVEL [NEW & ORIGINAL]
ETHICAL

RELEVANT



Anatomy of a Good Research Question

| P= Research Problem Identification : POPULATION

(disease, condition, stage, severity)
I = Intervention, Prognostic Factor or Exposure
C = Comparison

(two drugs, a drug and no medication or a placebo, or two
diagnostic tests, two interventions for BCC)

O = Outcome

What can you hope to accomplish, measure, improve or
affect?

Relief or elimination of symptoms?
Reduce the number of adverse events?

Improve function or test scores? Quality of life?



~ Example
"What is the quality of life?”

The group of patients (e.g. age), the area (e.g. Germany), the
disease (e.g. carcinoma breast), the condition (e.g. tumor stage
3), perhaps also the intervention (e.g. after surgery), and

what endpoint (in this case, quality of life) is to be determined
with which method (e.g. the EORTC QLQC30 questionnaire)

at what point in time.

"What is the quality of life of patients with CA breast,
tumor stage 3 eee 40-50 years age group in Myanmar
after surgery with or without counselling if measured by
EORTC QLQC30 questionnaire in 2017?”



Example e ——
/

Study Population (P)

Patients co-infected with HBV and HIV, regardless of
gender, age, the severity of infections and HBV genotype
were included.

Interventions (1)

Antiviral drugs (monotherapy or combination treatment)
for the treatment of HBV infection were considered.

Comparisons (C)

Data from an antiviral drug versus an alternative antiviral
drug, combination treatment, or placebo were included.

Study Outcomes (O)

Treatment success (virologic response) was defined as
achieving undetectable levels of HBV DNA in patients at
the end of 1 year (36—52 weeks).
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Il STUDY DESIGN

/ . .
Subsequent Six Main
Quality Considerations
Under o The question to be
estimated  Reliability answered
Significance of . The study population
ot conclusion | |
Srud The unit of analysis
tuay
Design Ability to The type of study
publish a The measuring technique

study The calculation of sample

size



~—Choice of Study Design

The choice of fthe study design is mainly
determined by:

Objectives of the study
Available resources
Time frame allowed

RM-2018-UM1



Detailed report of one or
a series of patients

Case reports

Describe clinical
characteristics of a well-
defined group of patients
without comparison group
(e.q., pts. with a certain

and case
series

disease)

RM-2018-UM1



An “observational” desién that

Cross- surveys exposures and disease
secliondl status at a single point in time
studies Observe prevalence of
disease, not incidence of
disease
Can be usually performed in a
short fime
Association can be
investigated
ﬁ - time - Causality usually cannot be
Study only exists o
inferred

at this point in
time

Can be useful for generating
hypotheses

14



B. Analytic/Observational Studies

To examine the relationships
between exposure and disease
status (or health outcome) In
order to judge whether a
particular exposure causes or

prevents disease

RM-2018-UM1

Cross-sectional
Comparative
Studies

Case-Control
Studies

Cohort Studies
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Tony Nengom f al. BMC Pediatrics (2017)17:109
DI 10.1188/512887-017-0862-4

Assessment of cardiac function in children
with congenital adrenal hyperplasia: a case
control stucy in Cameroon

J.Tory Nengom” )5 Sap Ngo U™ D, Cheo'”, . Moono Betole' ). Boombh'™ . Mouef Tambo'™
A, Chigbi™ § Kingue™ and P. Koki Ncombo

Abstract

Background: Hih level of androgens found in congenital adrenal hyperplasia (CAH) seers to have a deleterious effect
on heart funcion, We therefor evaluste cardac function of chldren with CAH in comparison with a healty group.
Methods: We camiad out a case-control study in the single endacrinalogy unit of the Mather and Child Center
of Chantal Biya's Foundation. Cases were matched for age and genctypic sex to 2 healthy conirals, We analyzed the
ejection fraction (LVEF), fraconal shartening and left ventricular mass; output and cardiac index; E and A waves
velocities, /A ratio and the mitral deceleration time and diameter of the left atrium; tricuspid annular plane systolic
excursion and pulmonary arery systolic pressure were als0 measured,

Results: We induded 19 patients with a median age of 6.26 + 375 years and 38 conirals stackable distribution, The left
venricular mass of cases wes greater than that of controls. A case of reversible cardiomyopathy on hormone
replacement therapy was found

For the cases, the average ejection fraction was 7195 4 788%; the average fractional shortening was 067 + 702%.

Al these values were higher than these of confrals, although the diference wes not scatisicaly significant. Diastalic lef:
ventricular function was mare impaired among the cases

Right ventricular function was similzr in both groups. These abnormelities wera highly comelzted to the lzte age at
diagnosis and duration of treatment

Conclusion: This study thows an altered cardiac function in CAH compared to heakhy control and highlights mportance
of an early diagnosi of cases, a tight control of anchagens levels and a ragular monitoring of cardiac function

Keywords: Carciac function, Congenital advenal hyperplasia, Children

Crozshar

s Cose-Contro dy

Strengths

Less expensive & tfime
consuming

Efficient for studying rare
diseases

Limitations

Inappropriate when
disease outcome for @
specific exposure is not
known at start of study

Exposure = measurements
faken after disease
occurrence

Disease
influence
subjects

status ~ can
selection of
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Case-Control

Compare

risk factor

frequency.

D

Retros

nective Cohort
Compare
disease

ncidence.

Prospective Cohort

Compare
disease
incidence.

Compare
disease
incidence.

Past I

Start of Study I

Future I




Experimental Studies |

- PHASE 1I: Pharmaco kinetics &
dynamics studies in a small number of
healthy volunteers (20-80)

PHASE II: Standard treatment method
has to be compared with placebo (75-300)

PHASE III: Whether the new drug is
better than the standard drug (at least 2
RCTs required) (1,000-2,000)

PHASE 1V:

Post-marketing product surveillance studies,
conducted on patients in daily life; approved;
evaluate the adverse effect and various
additional indications of a new drug.



~_Randomised Controlled Trials

Self-controlled study: no independent control group

Cross-Over Design: self-controlled & independent gps

Parallel Group Design

Factorial Design
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FIG. 5. Crossover study design



Pros and Cons of the Crossover Trials

A controlled trial where each participant has both therapies e.g
is randomised to treatment A first then starts treatment B.

Advantages:

- all participants serve as own controls and error variance is
reduced, thus reducing sample size needed

- all participants receive treatment (at least some of the time)
- statistical tests assuming randomisation can be used and
blinding can be maintained

Disadvantages:

- all participants receive placebo or alternative treatment at
some point

- washout period lengthy or unknown
- cannot be used for treatments with permanent effects
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Preventing falls among older people

Group-based

Exercise

-

\_

Home hazard
Management

\

J

Vision
Improvement

Self-reported time to first
fall after intervention

-

\_

No
Intervention

~
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OPEN LABELLED RCT

A design with subjects
randomly assigned to
“tfreatment” and

“comparison” groups

Provides most convincing
evidence of relationship
between exposure and effect

Not possible to use RCTs to test
effects of exposures that are
expected to be harmful, for
ethical reasons

The “gold standard” of
research designs

RM-2018-UM1

Clinical Infactious Diseasas

MAJOR ARTICLE

Artemether-Lumefantrine Versus Chloroquine for the
Treatment of Uncomplicated Plastnodium knowlesi Malaria:
An Open-Label Randomized Controlled Trial CAN KNOW

Matthew J. Griga,'* Tmothy William “** Bridget E. Barber " Giri 5. Rejahram " Jayaram Menon, Enma Schimann. Christopher 5. Wilkes”

Kaejal Patel Arjun Chendna” Bic N Price, " Tein W, Yeu, ™" and Nichles M. Anstey™

"l and Tropica Healh Dsion, Mercies Schosl ofHeath eseach, i, ardhen Fsitey, Ausirali rfatious iseases Socety, Sebaf Menzies oo ofHelth Research izl
Pesgrch i, Kot inabel, CficlResearchCante, Dueen it il andJeselon Mecical e and“Sobeh Depermentof Hesth,RotaKiebaly, Malaysiz v for Treical
Meicin and Bobal Heali, NufSeld Deparment of Cinical Medicre, L e it Ko Kong Chian choal of Meicine, Neryeng Technaegic Lwersity, Srgapirs:
and"Tivsion o Mesicine oyl rwin Hosptl, i, Norhern Bty Aol

Background. - Plasmodium knowlesi is reported increasingly across Southeast Asia and is the most common cause of malaria in
Malaysia. No randomized triaks have assessed the comparative efficacy of artemether-lumefantrine (AL for knowlesi malaria,

Methads. - A randomized controllad trial was conducted in 3 district hospitals in Sabah, Malaysia to compare the efficacy of AL
against chloroguine () for uncomplicated knowlesi malaria. Participants were included if they weighed 10 kg, had a parasitemia
count <20000/pL, and hiad a negative rapid diagnostic test resultfor Plaswodiunn falciparum histidinerich protein 2. Diagnosis was
confirmed by means of polymerase chain reaction. Patients were block randomized to AL (lotal target dose, 12 my/kg for artemether
and 60 mg/kg for lumefantrine) or C() (25 mg/kg). The primary outcome was parasite clearance at 24 hoursin a modified intention-
fo-treat analysis.

Restlts. - From November 2014 o January 2016, a total of 123 patients (including 8 children) were envoled. At 24 hours after
freatment 76% of patients administered AL (95% confidence interval [CI], 63%-86%; 44 of 58) were aparasitemic, compared with
60% admiristered () (47%-72%; 39 of 65; risk ratio, 1.3 [95% C1, 1.0-L8J; P = 08). Overall parasite clearance was shorter after
AL than after CC) (median, 18 vs 24 hours, respectively; P= .02}, with al patients aparasitemic by 48 hours. By day 42 there were no
treatment failures. The risk of anemia during follow-up was similar beween arms. Patients treated with AL would require lower bed
occupancy than those treated with C0) (2414 vs 2800 days per 1000 patients; incidence rate ratio, 0.86 [95% CI, 82-91]; P< 001},
There were no serious adverse evenls.

Conclusions. - AL is highly efficacious for treating uncomplicated knowlesi malariy; its excellent tolerability and rapid thera-
petic response allow earler hospital discharge, and support its use as a first-line artemisinin-combination treatment policy for all
Plasmoden species in Malaysia

Clinical trials registration. NCTO2001012.

Keywords. ~ Plasnrodim knowlesi; malariz; randomized controlled tril; artemether-lumefantrine; chloroguine.
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Methods of minimizing BIAS

How to deal with bias — think ahead

1. Design stage - minimize or avoid bias.
« Avoid selection bias by including/excluding eligible
subjects, by
« Choice of source population
« Choice of the comparison group

2. Analysis stage - determine presence or direction of

possible bias and also account for confounding in
analysis.

3. Publication stage - Potential biases typically described

in "Discussion” section. Provide judgment and possible
consequences of bias on results



Methods of minimizing BIAS (contd.)

/

Blinding

EXAMPLE: PADMA28 frial

Blinding

Staffat Padma AG, Switzerland not involved in patient recruitment or other frial activities will
label and pack the study medication according to a standard operating procedure and based on
the randomization list provided by CTU Bern. The randomization list will be kept electronically at
CTU Bernin a password protected file. Study personnel involved in patient recruitment and
testing will have no accesstothe list. The statistician responsible for the final analysis will also
have no access tothe list until the primary analysis of the trial is finished.

OPEN SINGLE DOUBLE
LABEL BLIND BLIND




~ Pros and Cons of the RCT

Advantages:

unbiased distribution of confounders
* blinding more likely

- randomisation facilitates statistical analysis

Disadvantages:
* expensive: time and money
* volunteer bias

* ethically problematic at times



Cluster randomized ftrial (CRT)

A type of trial in which groups of subjects are
randomized in contrast with a traditional clinical
trial

Randomize different communities, clinics, or
cities to either get or not get a particular
iIntervention

Cluster RCTs are defined as having “groups or
clusters of individuals rather than individuals
themselves . . . randomized to intervention
arms” (Eldridge & Kerry, 2012, p. 3).

Source: University of Chicago, 2013
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Pregrancy & Chldbirth

RESEARCH ARTICLE Open Access

Mobile phones improve antenatal care
attendance in Zanzibar: a cluster randomized
confrolled trial
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Abstract
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Effectiveness of Mindfulness e
Intervention on Psychological e
Behaviors Among Adolescents st e

With Parental HIV Infection: SSAGE
A Group-Randomized Controlled Trial

Myo-Myo Mon, MBES, MPH',
Tippawan Liabsuetrakul, MD, PhD?,
and Kyaw-Min Htut, MBBS'

Abstract

This study aims to identify the effectiveness of mindiulness intervention on the peychological
behaviors of adolescents with parental HIV infection and its assodiated factors in Myanmar.
A total of A0 adolescents from 2 intervention townchips and B0 adolescents from 2 control
townships were enrolled in a group randomized controlled trial with assessments at baseline
and 6 months follow-up. The mindfuiness intervention nvolved monthly group seszions for 3
consecutive months led by an expenenced mindfulness trainer, Three domains of peycholopcal
behaviors—namely, emotional, conduct, and socal behaviors—were atsessed at baseline and
compared after 6 months. Multilevel regrestion analysis was used to determine the effectiveness
of the intervention and associated factors for psychological behaviors. The intervention
significantly improved emotional and conduct behaviors at & months (P < 001) but had no effect
on sockal behavior, The significant effect of the intervention existed after adjusting for gender,
family type, child age, and orphan status.

Keywords
adokescent health, parental HIV infection, mindfulness, pychological behaviors

Introduction

Human Immunodeficiency Virus (HIV) and Acquired ImmunoDeficiency Syndrome (AIDS)
affect children and adolescents in many significant ways, especially on their bealth. Previous
studies have documenied the direct and indirect consequences of HIV and AIDS on the rights of
children and adolescents, including the psychological impact, and access io health care
services. [mportantly, children and adolescents with parental HIV mfection are at resk of devel-
aping hehaviorz] protlems 43

| Diapartmant of Medical Research, Yangon, Myanmar

*pidamiclogy Unit, Faculry of Madicing, Prince of Songlds University, Har Yal, Songhhl, Thalland
Myo-Myo Man, Medical Stattstics Division, Department of Medical Rescarch, No. 5, Zwaka Road, Yangon
11191, Hyanemar.

Emalt mmyomoniigmall tom
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Communit); trial

Trials on communities rather than patients
Usually quasi-experimental
(absence of randomization (or) control)

Usually test of preventive measures

Examples:
- [ron-fortified salt and anemia in the community
- Impregnated bed net and malaria morbidity

RM-2018-UM1



SYSTEMATIC REVIEWS—

/

A systematic review is a means of
identifying, evaluating and
Interpreting all available research
relevant to a particular research
guestion, or fopic areqa, or
phenomenon of inferest.

Systematic reviews and meta-
analyses are essenfial  to
summarize evidence relating to
efficacy and safety of health
care interventions accurately
and reliably.

Jmen i BN P (200) T
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BMC Pediatrics
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Preterm birth and the timing of puberty: a L
systematic review
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SYSTEMATIC REVIEWS.(Contd. :

Systematic
Reviews are of primary
research in human health
care and health policy

= Infernationally recognized as
the highest standard in
evidence-based health care

» |nvestigate the effects of
interventions for prevention,
treatment and rehabilitation

= Assess the accuracy of a
diagnostic test for a given
conditfion In a specific
patient group and setting

e Hraver i ol WA Mindionwe (2010 1212
[N 1L 111 211 7T

BMC Medicine

!
E_xj Diabetes: prevention, management and tremtment
¥

W

Built environmental characteristics and (B
diabetes: a systematic review and
meta-analysis
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~ Rating Evidence

Systematic reviews
Randomized clinical trials

Non-randomized clinical
trials

Cohort study
Case-control study
Cross-sectional study
Ecological study
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Network Meta-analysis (NMA)

Combine direct and
indirect evidence
1

Indirect evidence
obtained across A vs.C
RCTs
|
Direct evidence ‘

Avs.B B vs.C :
obtained within { Ve VS Avs.C
RCTs RCTs RCTs

RCTs

Figure 1 lllustration of a network meta-analysis that combines
direct evidence obtained within RCTs (A vs. B, B vs. C and A
vs. ), and indirect evidence obtained across RCTs through a
common comparator (A vs. B and B vs. ().
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Effectiveness-implementation Hybrid Designs

e &

Combining Elements of
Clinical  Effectiveness

d mol tat; Clinical Implementation
?{n hml’i emEnha 1on Effectiveness Research
esearc o Enhance : :
Design Design
Public Health Impact © ®
Important to  assess
implementation
outcome variables
|Acceptability, Effect ]
AdO tion ectiveness o .
\ puon, Health Implementation
ppropriateness, Strategy

Intervention

Feasibility, fidelity,
Implementation cost,
Coverage,
Sustainability]



V. Study Design and Sampling Issues

Appreciation of statistical methodology often leads
to the design of a study with increased precision and
consequently, a smaller sample size.

It is good design that is needed, not
necessarily a large sample size.

Studies with poor design are unethical.



~—— Study Design anW

Whatever the study design, a calculation must be
performed before the start of the study to estimate the
necessary number of units of analysis (for example,

patients) to answer the main study question.

Sample size planning helps to ensure that the study is large

enough, but not excessively large.

If the sample is small, the power will also be low, bringing

the risk that real differences will not be identified.

performed, well designed study of adequate size.

New knowledge is won from a single accurately




s

Sample size re-estimation (SSR).in sa size

adjustable (SSA)designs

High degree of uncertainty in estimated event rates at
the design stage

Lack of availability of reliable parameter estimates to
calculate the sample size

Therefore mid-course adjustment is essential to
reach a definitive conclusion.

The original sample size could be revised based on
estimates derived from interim data.

SSR techniques offer potential for improving program
efficiency by allowing mid-course sample size
adjustment.
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~ Descriptive & Inferential Statistics

Descriptive Statistics
Summarize, describe or show data, and in the early stage of

analysis help give a “feel” for the data.

Inferential Statistics

Inferential statistics allow conclusions or comparisons to
be made from a sample or population, such as a group of
patients.



The scale of

measurement

of the test variable

The type of

study design

ICONTINUOUS

PAIRED

BINARY

UNPAIRED
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