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Course Objectives PHO II

Students are able to:
 Explain the study design in 

ophthalmology, and design their own 
researches

 Discuss the application of the 
epidemiologic to eye care

 Describe the critical steps in clinical 
studies
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5 Summary 

1. To measure how much blindness or serious eye 
disease there is in  the community, and to find 
out who in the community is most affected 

 What type of study should be performed?

Population-based, 
cross sectional survey
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5 Summary
2. To determine how long it takes people in the 

community to develop  blindness or serious  eye 
disease

 What type of study should be performed?

 Cohort study
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Prospective & Retrospective Cohort
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Now

Now
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5 Summary 

3. To compare and evaluate two or more different 
preventive strategies or treatments, in terms of 
effectiveness and cost

 What type of study should be performed?
 Clinical trial, RCT

 Dr. Ben Thompson, Waterloo 
scientist nearing clinical trials for ‘lazy 
eye’ treatment in adults by 
transcranial direct current stimulation 
(tDCS) directly over the  primary 
visual cortex (Feb 2016)
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CONsolidated Standards of Reporting Trials
(CONSORT)
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5 Summary 

4. To identify factors that increase  the 
risk of eye disease and visual loss in 
the community

What type of study should be 
performed?

Case-control study
Cohort study
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Cohort vs. Case-Control Studies
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Risk ratio or 
relative risk

Odds ratio
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5. Summary 

5. To concerned with the planning, management, 
logistics and delivery of health care

 What type of study should be performed?

 Operational research 
(health services
research)
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The Epidemiologic Approach 
to Eye Care
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8 The Epidemiologic Approach 
to Eye Care

1. A general doctor working in a remote 
district noticed that many blind patients 
came to hospital. 

 The doctor approached the Regional 
Minister of Health and asked that an 
ophthalmologist be appointed, and 
equipment provided.
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8 The Epidemiologic Approach 
to Eye Care

1. The Minister was not satisfied with being 
told that there were “ a lot of blind 
people coming to the hospital”, and 
wanted to know more before committing 
limited resources.

Q. What information could the doctor 
provide relatively quickly and easily?
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8 The Epidemiologic Approach 
to Eye Care

A. The doctor could go to the hospital records for 
the previous year to find out how many blind 
people came to the hospital and what were the 
causes of blindness. 
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8 The Epidemiologic Approach 
to Eye Care

2. The Minister wanted to know whether the 
kind of equipment requested was suitable 
to treat people who were blind in the 
District served by the hospital.

Q. What information would the Minister need 
to answer this question, and how could it 
be obtained?
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8 The Epidemiologic Approach 
to Eye Care

A 2. The hospital data may be biased.
A community based survey would be  needed.

An estimate of the number of blind from selected 
sample of people from the population of interest, 
by random sampling methods.

To determine the cause and the prevalence of 
blindness. 
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8 The Epidemiologic Approach 
to Eye Care

3. The results showed that one cause of 
blindness occurred in one geographic 
area, and another condition only affected 
children.

Q. Why is it important to know this 
information?
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8 The Epidemiologic Approach 
to Eye Care

A 3. It is important to know this so that 
specific groups in the District can be 
targeted with specific interventions.

Knowing who in a population is most 
affected is called the distribution
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8 The Epidemiologic Approach 
to Eye Care

4. The Minister wanted to know whether the 
contract for the Ophthalmologist should be 
long term or short term, and whether he 
should be budgeting for a second one.

Q. What kind of study would need to be 
done to supply this information?
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8 The Epidemiologic Approach 
to Eye Care

A 4. The number of new cases occurring over time, 
which is the incidenceof disease or blindness.
A longitudinal or cohort study would be needed.
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8 The Epidemiologic Approach 
to Eye Care

5. The ophthalmologist was appointed, but 
was soon asking for more equipment.

To know the underlying causes of the 
blinding conditions, and whether could be 
preventable.

Q. What kind of studies would need to be 
done to address these issues, and why is 
it important to know this?
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8 The Epidemiologic Approach 
to Eye Care

A 5. Because this provides the opportunity 
for prevention, or modifying the course of 
the disease.

There are several types of epidemiological 
studies which address issues of causation:
- case-control study
- cohort study
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8 The Epidemiologic Approach 
to Eye Care

6. The ophthalmologist wanted to know 
whether the new treatment which seemed 
to be effective in patients in the U.S.A., 
would also be effective in the patients he 
was seeing in the hospital.

Q. What kind of study could he do?
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8 The Epidemiologic Approach 
to Eye Care

A 6. Clinical trials are the method of choice 
of comparing treatments.

A “ double masked, randomized controlled 
trial” is the best method and give the 
most reliable results.
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Intention-to-Treat Analysis (ITT)

S.Ausayakhun, MD, MHSc.

 Includes all 
randomized 
patients

 Regardless of their 
adherence, 
withdrawal, 
deviation from the 
protocol

 As randomized, so 
analyzed 

 Holds the 
randomization as 
of paramount 
importance

 Deviation from the 
original 
randomized group 
can contaminated 
the treatment 
comparison
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Per-protocol Analysis (PP) 

 PP analysis is a comparison of treatment 
groups that includes only those patients 
who completed the treatment originally 
allocated

 If done alone, this analysis leads to bias
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PP vs. ITT
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8 The Epidemiologic Approach 
to Eye Care

7. The ophthalmologist wondered whether 
treatment would be as effective if given by 
the community health workers (CHWs) as 
by the staff, and which approach would be 
the cheapest.

Q. What kind of research is needed to 
answer these question?
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8 The Epidemiologic Approach 
to Eye Care

A 7. Operation research (health services
research)

It is concerned with planning, management, 
logistics and delivery of health care.

It deals with the use of human resources, 
organization, the utilization of facilities, 
the quality of health care, cost, and the 
relationship between need and demand.

Laorakpogse T, Mahasuwan T, Ausayakhun S, et al. Utilization of the Eye 
Health Care in Northern Thailand. J Med Assoc Thai 1989; 72: 1-6.
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8 The Epidemiologic Approach 
to Eye Care

8. The ophthalmologist had been working 
for 10 years, and trained ophthalmic 
nurses and CHWs to integrate Primary Eye 
Care in Primary Health Care.

He wanted to know whether there had been 
any impact on blindness in the District.

Q. How could this be determined?
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The Epidemiologic Approach 
to Eye Care

A 8. A repeat survey could be done, 
and compare the prevalence of 
blindness.

However, the other factors should be 
concerned when interpretation the 
findings.
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14 Critical steps 
in Clinical Study

1. Define specific goal(s)
 Diffuse fishing expeditions often get 

nowhere

S.Ausayakhun, MD. MHSc 38



Define specific goals

Primary objectives
Secondary objectives
 ควรสอดคลอ้งกบัคาํถามวิจยั (research questions) และ

สมมติฐานของการวิจยั (research hypothesis) ท่ีตั้งไว้

S.Ausayakhun, MD. MHSc

จได้
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5 ลกัษณะของคาํถามวจิยัท่ีดี

1. มีความชดัเจนและไม่คลุมเครือ โดยเม่ืออ่านคาํถามวิจยัแลว้ จะ
สามารถเขา้ใจจุดประสงคข์องการวิจยัไดท้นัที

2. ตอ้งสามารถตอบปัญหาท่ีระบุไดจ้ริง โดยไม่มุ่งหวงัจะตอบปัญหาหลาย
อยา่งเกินไป 

3. ควรแสดงใหเ้ห็นวา่ คาํตอบท่ีไดน้ั้นจะนาํไปใชป้ระโยชน์อยา่งไร เช่น 

- ทาํใหมี้การเปล่ียนแปลงวิธีการรักษาผูป่้วย 

- ทาํใหมี้การเปล่ียนแปลงวิธีการวินิจฉยัใหม่ใหดี้ข้ึนกวา่เดิม

- ทาํใหมี้การเปล่ียนแปลงพฤติกรรมของประชากรเพื่อหลีกเล่ียงปัจจยั
เส่ียงท่ีคน้พบ

S.Ausayakhun, MD. MHSc 40



5 ลกัษณะของคาํถามวจิยัท่ีดี

4. เป็นส่ิงท่ีสอดคลอ้งกบัความตอ้งการของสถาบนัหรือนโยบายของชาติ 

เพราะ

- มีประโยชน์และมีความคุม้ทุนแลว้ในการทาํวิจยั

- ทาํใหก้ารขอรับทุนสนบัสนุนไดง่้ายข้ึน 

ควรหลีกเล่ียงความซํ้าซอ้นในการสร้างงานวิจยัตามสมยันิยม โดยคาํนึงถึง

การวิจยัแบบบูรณาการหรือ สหสาขาแทน
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5 ลกัษณะของคาํถามวจิยัท่ีดี

5. ตอ้งแสดงใหเ้ห็นวา่ ผูว้ิจยัมีความพร้อมและแสดงขอ้ดีหรือ

ความสามารถในการสร้างงานวิจยัน้ีไดดี้กวา่ผูอ่ื้นอยา่งไร เช่น 

- จะทาํการศึกษาในโรคท่ีพบบ่อยในทอ้งถ่ินของตน (เพราะ

ถึงแมค้าํถามวิจยัจะน่าสนใจและมีประโยชน์ แต่ถา้ทรัพยากร

ไม่พร้อม เช่น โรคท่ีพบนอ้ย) อาจทาํใหก้ารวิจยัลม้เหลวได้

- มีความชาํนาญในหตัถการหรือส่ิงท่ีคิดคน้ใหม่
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14 Critical steps 
in Clinical Study

2. Review literature thoroughly
 May discover questions already answered
 May find better ways to design study, or 

other areas worth considering
 May find background data required to 

determined sample size
 At least 5 years!
 How?
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14 Critical steps 
in Clinical Study

3. Select sample size*****
 May need more or fewer patients than 

originally anticipated
 Required sample size may prove so large 

that study is impractical
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14 Critical steps 
in Clinical Study

4. Establish, standardize, and quantify 
reproducibility of forms, procedures, 
and personnel before starting study 
(pilot trial) and at frequent intervals 
thereafter

S.Ausayakhun, MD. MHSc 45



14 Critical steps 
in Clinical Study

 Magnitude of intra- and inter-observer 
variation must be known for analysis of 
results
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14 Critical steps 
in Clinical Study

5. Prepare detailed protocol
 Ready reference of all procedures; and 

basis of “introduction”, “method”, and 
“data management and analysis”

 Prepare “dummy table” for the results
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14 Critical steps 
in Clinical Study

6. If therapeutic trial, every patient 
meeting criteria is offered 
participation

Only after they accept are 
randomized
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Randomized  Controlled  Trial   
(RCT)

Reference population

Study population

Exclusion criteria Excluded

Informed consent Refused

Study subjects

RANDOM

ALLOCATION

Treatment Control

group group

Losses Losses

to follow-up to follow-up

OUTCOME
S.Ausayakhun, MD. MHSc. 49



14 Critical steps 
in Clinical Study

Randomization before enrollment 
introduces potential bias!!
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14 Critical steps 
in Clinical Study

7. If case-control study, examined 
matching carefully to rule out 
inappropriate or biased control 
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14 Critical steps 
in Clinical Study

Selection of controls most critical 
part of study; can easily result in 
biased sample and results
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14 Critical steps 
in Clinical Study

8. Determine whether masking
remains effective

 If code inadvertently broken, observations 
may be biased
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14 Critical steps 
in Clinical Study

9. Conduct repeated, specific 
searches for bias

 If bias is discovered only after study 
completed, study may not be 
salvageable
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14 Critical steps 
in Clinical Study

10. Review cases lost to follow-up for 
consistent pattern that might explain 
results

Where possible, trace a random sub-
sample to establish definite outcome
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14 Critical steps 
in Clinical Study

Patients lose to follow-up represent 
potentially important source of 
selection bias
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e.g. prospective study : comparison of photocoagulation (A)

v.s. enucleation (B) in the management of choroidal

melanomas.

A 50 30

20

B 50 30

20

S.Ausayakhun, MD, MHSc.

(metastatic death)

(no metastatic death)

Lost F.U.

Lost F.U.

5 years
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14 Critical steps 
in Clinical Study

11. Where indicated, subject all results 
to rigorous statistical tests

 Required to prove point and necessary for 
publication
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14 Critical steps 
in Clinical Study

 But do not disregard obvious or potential 
differences just because they are not
statistically significant

 Sample size may simply be too small
because of error in original assumptions

S.Ausayakhun, MD. MHSc 59



14 Critical steps 
in Clinical Study

12. Estimate clinical, aswell as 
statistical, significance of results

 The two are not synonymous and should 
not be confused
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14 Critical steps 
in Clinical Study

There are three kinds of lies: lies, damned 
lies, and statistics!! (Benjamin Disraeli)

S.Ausayakhun, MD. MHSc

1st Earl of Beaconfield
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 e.g. drug Acanheal herpes simplexulcers in
6.7 days, while a placebo takes 7.0 days. The
improvement is statistically significant, but is
it clinically significant (cost, side effect, etc.) ?
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14 Critical steps 
in Clinical Study

13. Consider alternative explanations 
for any apparent associations

 Spurious association
 Real association:

- Indirect association
- Direct association:

- One-to-one causal relationship
- Multi-factorial causation
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14 Critical steps 
in Clinical Study

 Xerophthalmia epidemic in Denmark in 
1924 v.s. margarine consumption

S.Ausayakhun, MD. MHSc 64



14 Critical steps 
in Clinical Study

 Trachoma is associated with hot, dry 
climates and lack of water.
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14 Critical steps 
in Clinical Study

14. Inferences should be strictly 
grounded in actual observations

 The greater the distance between inference and 
actual observation, the more hypothetical and 
less meaningful the inference

S.Ausayakhun, MD. MHSc 66



e.g. a history of night blindness proved to 
be an effective tool for xerophthalmia 
screening in Java (Sommer, et.al.), but 
there ‘s no guarantee that it will work 
equally well in India (also in Thailand!).

S.Ausayakhun, MD. MHSc 67



How about your proposal?

Research questions?
Review literatures 
Draft the proposal
Prepare for the IRB, funding
- Checklists :งานบริหารงานวิจยั

- PDF files
- Registration 

(www.med.cmu.ac.th/ros) 

S.Ausayakhun, MD. MHSc 68
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