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Why Sampling?

A sample is “a smaller (but hopefully representative) collection of units from

a population used to determine truths about that population” (Field, 2005)
Why sample?

* Resources (time, money) and workload

* Gives results with known accuracy that can be calculated mathematically

* (Can be externally validated to likewise representative population



Sampling Process

The sampling process comprises several stages:

Defining the population of concern
Specifying a sampling frame, a set of items or events possible to measure
Specifying a sampling method for selecting items or events from the frame
Determining the sample size
Implementing the sampling plan
Sampling and data collection

Reviewing the sampling process




Essentials of Sampling

Representativeness: ensure by random selection
Adequacy: sample size
Independence: same chance of selection

Homogeneity: no basic difference in nature of units
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Non Probability Sampling

Advantages Disadvantages

* Pilot studies * Questions on representativeness
of the population

* Better suited for exploratory

research * Biased selection

* Study unknown traits * Personal prejudice

* Urgent public policy and * Limited generalizability
decisions

* Potential of overlooking subgroup
* Reach out to inaccessible
populations



Non Probability Sampling
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ORIGINAL ARTICLE

Feasibility of a snowball sampling survey to study

active surveillance for thyroid microcarcinoma el
treatment among endocrinologists and surgeons of
Brazil

I.M. Silva, T.Q. Nogueira, D.N. Couto et al.

- Snowball sampling strategy is feasible and able in reaching hard-to-reach groups, such as doctors of different specialties, in
different work environments or in large countries.

- In Brazil, total thyroidectomy seems to be the most indicated treatment for thyroid papillary microcarcinoma.
Abstract
KEYWORDS Objectives: This study aims to Investigate If a sampling method using virtual networks iIs feasible
Microcarcinoma: to survey AS adoption among this ""hard-to-reach’' population of Brazilian doctors.
Slow-risk thyroid Methods: An online piloted 11-point structured survey questionnaire (designed wusing
cancer: Googleforms™) probed the actual treatment patterns for adult patients with PTMCs, includ-
Active surveillance: ing treatment decision-making nonoperative options, was undertaken between 10 November
Survey and 30 November 2020. Participants were reached by the mobile phone Application (APP) and

a snowball sampling strategy was used to recruit a total of 4783 members (maximum number
of potential reach), which is the total of doctors of the all 21 social media WhatsApp™ groups.
Results: From a total of 4783 members (maximum number of potential reach), there were 657
(13.7%) doctors (actual reach) who clicked the web link of the questionnaire, out of whom 512
(10.7%) fully completed the online survey. Among the survey respondents, 361 were endocri-
nologists (70.5%) and 151 were surgeons (29.5%). Overall, for low-risk PTMCs in an elderly
patient, 118 responders (23%) recommend AS, while 390 (76%) recommend immediate surgery
as the management, including lobectomy (18.5%) and Total Thyroidectomy (58.2%). The present
responders tended to recommend surgery for PTMCs that were located adjacent to the dorsal
surface of the thyroid, were multiple, or raised the size during the follow-up.

Conclusion: Using snowball sampling strategy as an innovative route to conduct surveys was
feasible and applicable but the rate of response was still very low. Our data also suggests the
need to investigate if AS is embraced by Brazilian doctors.

@ 2022 Associtacao Brasileira de Otorrinolaringologia e Cilirurgia Cérvico-Facial. Published
by Elsevier Editora Ltda. This is an open access article under the CC BY license (http://




Sampling in Retrospective studies

Open access Original research

Retrospective study of cancer patients’
predictive factors of care in a large,
Hungarian tertiary care centre
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ABSTRACT

Objectives To identify predictive factors of multiple
emergency department (ED) visits, hospitalisation and
potentially preventable ED visits made by patients with
cancer in a Hungarian tertiary care centre.

Design Observational, retrospective study.

Setting A large, public tertiary hospital, in Somogy County,
Hungary, with a level 3 emergency and trauma centre and
a dedicated cancer centre.

Participants Patients above 18 years with a cancer
diagnosis (International Classification of Diseases, 10th
Revision codes of CO000-C9670) who visited the ED in
2018, who had received their diagnosis of cancer within
5 years of their first ED visit in 2018 or received their
diagnosis of cancer latest within the study year. Cases
diagnosed with cancer at the ED (new cancer diagnosis-
related ED visits) were also included, constituting 7.9% of
visits.

Primary outcome measures Demographic and clinical
characteristics were collected and the predictors of
multiple (=2) ED visits within the study year, admission

to inpatient care following the ED visit (hospitalisation),

6,7

STRENGTHS AND LIMITATIONS OF THIS STUDY

= This is a comparatively large, comprehensive study
on patients with cancer visiting the emergency de-
partment (ED), where data regarding a wide range of
parameters were collected.

= The analysis of multiple aspects of ED visits made
by patients with cancer is unique.

= This Is a retrospective study from a single centre;
therefore, further studies are needed to confirm our
results,

huge strain on the healthcare system. A large
percentage of patients with cancer present
to emergency departments (ED) due 10 a
variety of medical conditions ranging from
life-threatening conditions such as sepsis and
unspecific symptoms such as pain or nausea.”

Since patients with cancer have been shown
toy 1se the FD more freauentlv than natients




Mixing probability and non probability

sampling? Issues

n
-
|

» Cancer Epidemiol Biomarkers Prev. Author manuscript; available in PMC: 2019 Sep L.
Published in final edited form as: Cancer Epidemiol Biomarkers Prev. 2019 Jan 14:28(3]:471-477. doi:

10.1158/1055-9%65.£PI- 18-0797

Weighting Non-probability and Probability Sample Surveys in Describing
Cancer Catchment Areas

Ronaldo achan *, Lews Berman %, Tonja M Ky

fe* Kelly J Martin, Yangyang Deng, Davia N Moyse ® Deidre

Middleton ', Audie AA tienza®
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Abstract

Background: The Population Health Assessment initiative by National Cancer Institute (NCT)
sought 1o enhance cancer conters”’ capacity 1o acquire, aggregate and mtegrate data from multiple

sources, s well s to plan, coordmate, and enhance catchment arca analysis activities

Methods: Key objectives of this initiative are pooling data and comparing Jocal data with
natonal data. A novel aspect of analyzing data from thix mitiative s the methodology used to
weight datasets from sites that collected both probability and non-probabilsty samples, This article
descnibes the methods developed 1o weight data which cancer centers collected with combinations

of probability and non-probability sampling designs

Results: We compare alternative weighting methods in particulor for the hybeid probability and
non-probability sampling designs employed by differemt cancer centers. We also include
comparisons of local cemter data with national survey daty from lasge probability samples,

Commgundmy Author Tonja M. Kyle, JCF, 530 Clasther Road Suite 500, Rackville, MD 20650, 30-572-0800, 301-572-0086 (fax ),
Torga Kyeirscf com

Contflicr uf Tutewest: The mutusrs doclare 0o potestial conflices of mievest

echan et al Page 2

Conclusions: This hybnd approach to calculating statistical weights can be implemented both
within cancer ceoters that collect both probability and non-probability samples with common
measures. Aggregation can also apply to cancer centers that share common data elements, and

target similar populations, but diller in survey sampling desagns

Impact: Rescarchers interested in local versus national comparisons for cancer surveillance and
control ouscomes should consider vanous weighting approaches, mcluding bybnd approaches,

when analvzing their data




Clinical Trials in Cancer Research

Clinical trials for patients with cancer

Clinical trials are research studies that investigate if new
treatments and tests to screen for diseases are safe and effective.
Patients with cancer miay benefit from participating in a clinical
trial by having access to potentially more effective and/or safer
treatments and more direct involvement in health care decisions.

There are 4 testing phases in clinical trials,

and each has unique features and important diffe . (=t

e

Patients Main questions Study design Potential barriers
enrolled being studied to participation
10-30 What is the optimal Single-arm study Fear of receiving
dose of the treatiment No randomization a treatment with
being studied? unclear side effects
What are the
side effects?
3 50-100 How effective is Single-arm study Fear of receiving
}-_\_\, the treatment? Cusually) a treatment w_ith
- How common are No randomization unclear effectiveness
:—_:— the side effects? Cusually)
Laal 100s Is the treatiment Study with =2 arms Fear of randomization
Ny more effective Randomized between and receiving placebo
';E}{ and/or safer than the atandard ot care treatment
= the current (or placebo) and the
22 standard of care? new treatment
1000s How safe and No randomization Lack of direct benefit
effective is this Population-based to participate when
treatment in the study usually the treatment is
general population? conducted after already approved
treatment approval and available
Other common barriers to enrolling in clinical trials include lack of health care
clinician awareness about ongoing trials, strict eligibility criteria, patient time
and travel commitments, and language/cultural challenges.




Experimental/Interventional studies

CLINICAL TRIALS » With patients as unit of study 1

COMMUNITY » With healthy people as unit of

INTERVENTION study
STUDIES
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RCTs

* Superiority trials: new treatment intervention (drug, technique) is
superior to (better than) the control condition

* Non Inferiority trials: non-inferiority trial is to show that treatment A is
not worse than the treatment B

 Equivalence trials: the researcher aims to show that an intervention is
not too different from the comparator (neither better nor worse by
more than a predefined margin). It is defined “as a difference in
performance of two interventions for which the patient will not detect any,
change in effect when replacing one drug by the other”



RANDOMISATION:
STEPS IN A TYPICAL RANDOMISATION PROCESS

1. Sequence generation 2. Allocation concealment 3. Implementation

* Generate the * Develop allocation Enrol participants

random allocation concealment * Assess eligibility

sequence by ranom mechanism (such as e Discuss the trial

procedures numbered, identical . .

bottles of Obtain informed
. consent
* Participants should sequentially - .

be assl?gned to numbered, sealed, * E'?“I’I participant in
ria

comparison groups in opaque envelopes) e Ascertain

the trial on the basis . .

of a chance Infervention
assignment

(random) process

characterised by . :Admlnlst?r
unpredictability infervention

. J . J . J




RANDOMISATION.:
SEQUENCE GENERATION

randomisations

Simple

Restricted

Blocked

Stratified

Minimisation

Randomization with no constraints to generate an allocation sequence. “We generated the two comparison groups using
simple randomization, with an equal allocation

t

ratio, by referring to a table of random numbers”.

Generate a sequence to ensure particular allocation ratios to the intervention groups

Blocking ensures that the numbers of participants to be assigned to each  “We used blocked randomization to form the
of the comparison groups will be balanced within blocks of, for allocation list for the two comparison groups. We

example, 5 in one group and 5 in the other for every 10 consecutively LRSS @) G plET el (ilaar ERRErEiar i
select random permuted blocks with a block size

nter rticipants. . . .
SiEEE] BErifdpeEs of eight and an equal allocation ratio”.

Stratified randomisation is achieved by performing a separate randomisation procedure within each of two or more
strata of participants (e.g., categories of age or baseline disease severity)

Minimisation assures similar distribution of selected participant factors between study groups. It incorporates both the
general concepts of stratification and restricted randomization



Block Randomization
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Stratified Randomization

1,000 Patients |

Stratify By Sex:

Females

300 100
Young Old

180 + 120 + 150 + 50 180 + 120 + 150 + 50
= 500 = 500

New Treatment Current Treatment
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RANDOMISATION:
Allocation concealment

Technique of ensuring that implementation of the random allocation sequence occurs
without knowledge of which patient will receive which treatment, as knowledge of the
next assignment could influence whether a patient is included or excluded based on
perceived prognosis.

Ways to ensure concealment:

1. Central randomization: In this technique the individual recruiting the patient

contacts a central methods center by phone or secure computer after the patient is
enrolled.

2. Sequentially numbered, opaque, sealed envelopes (SNOSE): The envelopes
receive numbers in advance, and are opened sequentially, only after the
participant’s name is written on the appropriate envelope.



Cluster RCT

® Cluster Randomized Trial to Facilitate Breast
* Cancer Early Diagnosis in a Rural District
of Rwanda

Lydia E. Pace, MD'%; Jean Marie Vianney Dusengimana, MPH®; Lawrence N. Shuiman, MD*; Lauren E. Schieimer, MD?;

Cyprien Shyirambere, MD*; Christian Rusangwa, MD®; Gaspard Muvugabigwi, BS®; Paul H. Park, MD"%; ChuanChin Huang, ScD'%;
Jean Bosco Bigirimana, MPH®; Vedaste Hategekimana®; Vestine Rugema®; Aline Umwizerwa®; Nancy L. Keating, MD'%; and
Tharcisse Mpunga, MD*

sr1a0doa [eUIB IO

PURPOSE Fezsible and effeciive sirategies are needed fo facilitate earlier diagnosis of breast cancer in low-

health care ufilization, patient diagnoses, and cancer stage in a rural Rwandan district

Joeaysqe

in Burera Disinict, Rwanda, in 2 phases. We evaluaied the trainings” impact on the wolume of patien

breast concerns using difference-in-difference models. We used generafized estimating equati ) evaluate
incidence of HC and hospital visits for breast concerns, biopsies, benign breast diagnoses, breast cancer, and
early-siage disease in catchment areas served by intervention versus conirol HCs.

RESULTS From April 2015 o Apnl 2017, 1,484 pa d intervention HCs, and

breast concems. The intervention led foanii /month for phase 1 H{

month for phase 2 HCs (P= 007} ¢ h control HCs. The popudatio
maore hospitat visits (115.1 v 2 VG “I“P person-years, P < .001) and biopsees {
years, P < .001) and higher breasi cancer incidence (6.9 v3.3/100,000 perso!
of early-stage breast cancer was 3.3 per 100,000 in infervention areas and 131,7 per 1
(P= 048).
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CONCLUSION In this cluster randomized trial in rural Rwanda, the fraining of healih workers and establishment of
regular breast clinics were associated with increased numbers of patienis who presented with breast concems at
facilities, more breast biopsies, and a higher incidence of benign breast diagnoses and earfy-siage breast

healt

cancers.

| Global Oncol. © 2019 by American Society of Clinical Oncology

income countries, The goal of this study was i examine the impact of health worker breast health fraining on

METHODS We conducted a clusier randomized irial of a training intervention at 12 of the 19 health centers {HCs)

Advantages:

*Preferred when the target of the
intervention is a collective or system
rather than a particular person, such
as a patient

*when there is a significant potential
for contamination in the study

‘many interventions are naturally
applied at a group level



Landscape of Oncology chnlcal trials

Colors indicate the number of studies with locations in that region.

Least - ~iost

Labels give the exact number of studies.

(Source: U.S. National Library of
Medicine. https://clinicaltrials.gov/ct2/results/map?cond=Oncology
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Sampling Errors

* Occurs due to non representativeness of the sample selected for
observation.

It reflects the difference between a result derived from a sample study
and the “true value” obtained if the entire target population was studied.

Population

Randomly
selected or biased
sample

> Sampling
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Sampling errors- Types

Biased : When the selection of sample is based on the personal prejudice or bias of
the investigator then the results are prone to bias errors.

Unbiased: Unbiased Errors arise due to a chance, i.e. the investigator has not
intentionally tampered with the sample

Reasons:

* Faulty selection of sampling method.

* Faulty demarcation of sampling units.

 Variability of the population which has different characteristic.

* Substituting one sample for other sample due to difficulties in collectj
sample.



Steps for minimizing sampling errors

* Increasing sample size
* Dividing the population into groups.
* Random selection, results in the elimination of bias.

* Performing an external record check.
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