Study designs in healthcare research

To the Editor

I have read with great interest the recently published
article by Arabi' in the Saudi Medical Journal and T
appreciated the author’s efforts and work. Knowing
the study designs in biomedical research is very
important for any clinician or health researcher
irrespective of his major. However, I would like to
make few comments on it.

First, the author entitled his review “Study designs
in healthcare research” and mentioned later “clinical
research” and “medical research”. I think that
“biomedical research” should replace all of the above
due to its comprehensive meaning. Second, I would
like to add some to the advantages and disadvantages
the author mentioned of the different study designs.
In case-control studies prevalence or incidence rates
could not be calculated and through such design, we
could only estimate the odds ratio and this is considered
as one of its disadvantages. Cross-sectional studies
are less prone to exposure recall bias and prevalence
rates could be estimated through it, as some of its
advantages. Of its disadvantages is the antecedent-
consequence uncertainty, namely the correct temporal
relationship between the risk factor and the disease
remain ambiguous in cross sectional studies. The
problem of attrition of cohort study participants is
one of this design disadvantages. Finally, despite the
author mention some advantages and disadvantages
of the cross-over and the uncontrolled clinical trials,
he did mention nothing on the problems or the
ethical debate around placebo-controlled trials versus
active-controlled trials, which he referred to as the
conventional therapy trials. Unfortunately, the author
also reduced the ethical considerations of biomedical
research by what he mentioned, “Ethical study is
the one that try to answer the scientific question
conclusively”. The author ignored that the scientific
validity of the study, the fair selection of the study
participants, the favorable risk-benefit ratio, the
independent reviewing process, informed consent,
the respect for recruited participants and the study
community, collaborative partnership and the social
value of the study are the ethical principles of clinical
studies.? Of course, placebo-controlled trial is widely
regarded as the gold standard for testing treatment
efficacy.’However, such study design has its opponents
and defenders. Opponents of placebo controlled trials
in conditions for which proven effective treatments
exist criticize the use of placebo controls as unethical.
They cite the following sentence in the Declaration of
Helsinki* as support for their position: “In any medical
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study, every patient including those of a control group,
if any, should be assured of the best proven diagnostic
and therapeutic method”. The proponents of placebo-
controlled trials argue that it would rule out the use
of placebo in valuable clinical trials that pose little or
no risk of serious harm to human subjects. They also
contend that the alternative of active-controlled trials
designed to test for the equivalence or “noninferiority”
of investigational and standard - or conventional
as the author referred to - treatments are subject to
methodological weaknesses. They discussed that
active controlled equivalence trial lack “internal
validity”, that is, the efficacy of the investigational
agentmust be validated by reference to well-controlled
data external to the clinical trial. They added that
placebo controlled trials are more efficient as they
typically require smaller sample sizes to achieve valid
results.>>7 Hence, we could easily notice that placebo
controlled trials are caught between 2 orthodoxies,
which stimulate other ethicists to endeavor to stake
out a middle ground position. Emanuel and Miller®
proposed that placebo-controlled trials are permitted
but only when the methodological reasons for their
use are compelling, a strict ethical evaluation has
made it clear that patient who receive placebo will
not be subject to serious harm, and provisions have
been made to minimize the risk associated with the
receipt of placebo.

Mustafa Afi
Department of Research and Studies
DG Planning, MOH (HQ)
PO Box 393, PC 113
Muscat, Sultanate of Oman

“Case Only” design in healthcare research

To the Editor

In an earlier issue of the Saudi Medical Journal, I read
with interest the article reported by Dr. Yaseen Arabi
entitled “Study designs in healthcare research”. Dr
Arabi has presented a brief and clear discussion on the
research methods usually applied in health care studies
with some explanatory examples that are mainly in
clinical fields of medicine. I wish to point out that
while the paper has almost discussed all the research
designs available in healthcare fields, it is missing one
new method in this field called “case only” design.
The “case only” method was originally designed as
a valid approach to analyze and screening of genetic
factors in the etiology of multifactorial diseases.”!”
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Some concerns in traditional case-control studies
including control group and appropriate selection
of control subjects, expensive cost for examining
genetic markers in both cases and controls, and time
consuming process of such studies have led to the
development of this method on studying the gene-
environment interaction in human diseases. In a “case
only” study, cases with and without the susceptible
genotype are compared with each other in terms of the
existence of the environmental exposure. Investigators
in studying human malignancies have broadly used
this method in the recent years. To conduct a “case
only” design, the same epidemiological approaches
of case selection rules for any case-control study are
applied."" The “case only” study does not, therefore
have the complexity of rules for the selection of
control subjects which usually appears in traditional
case-control studies. The “case only” method also
requires fewer cases than the traditional case-control
study.'? Furthermore, for some technical reasons
(namely the assumption of independence between
exposure and genotype in the population, and so
forth), the “case only” design has been studied/
reported to be more efficient, precise and powerful
compared with a traditional case-control method.'*'
However, there are some important assumptions that
must be considered in the application of this model
in different studies of genetic factors. More details
of these assumptions and assessment of the gene-
environment interaction in “case only” studies can be
found elsewhere .'52
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Reply from the Author

I would like to thank the Editor for giving the
opportunity to respond to Dr. Afifi’s remarks: 1. I
understand the personal preference of Dr. Afifi to use
the term “biomedical research”. However, Dr. Afifi
did not give any reference to support the restriction
to use this terminology alone. The terms medical
research, clinical research and healthcare research are
used to interchangeably in medical literature in the
appropriate context including in major journals such
as the New England Journal of Medicine, Lancet,
Science, JAMA, and British Medical Journal 2’37 and
several standard references.***® 2. The review article
was listed as “short review” and meant to be a
concise overview of the subject. As such, and due
to space constraint, the article has to be focused on
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salient points. It is obvious, however, that any of
the study designs mentioned in the article, can by
itself a subject of a full review article. Therefore, the
points mentioned by Dr. Afifi, were not “ignored” but
rather they were not mentioned due to the scope of
the article itself. Similarly, the review article was not
meant to review the ethics of clinical trials or some
of the procedural and regulatory issues in conducting
clinical trials. I am pleased to say these issues are
being practiced on a daily basis in our Intensive
Care Department at King Abdul-Aziz Medical City,
as we have been involved in several multicenter
international randomized controlled trials. These
trials include the randomized controlled trial on the
use of non-invasive positive pressure ventilation in
post extubation failure* and the lung open ventilation
strategy, which is an ongoing study.” If Dr. Afifi
meant to give a comprehensive list of regulatory
and ethical issues regarding the conduction of
randomized controlled trials, he should also add the
requirement for registration of clinical trials.*! We
are pleased that we have 2 internationally registered
randomized controlled trials, both are ongoing.***
and 3. This letter raised an important issue, which
is the language of communications in research. Like
clinical practice,** the spirit of research should be
that of teamwork. As such, constructive remarks are
highly welcomed and negative remarks should be
avoided. Our successful experience in conducting
clinical trials in King Abdul-Aziz Medical City was
summarized in an invited review article on teamwork
in the field of acute respiratory failure research.*
We strongly believe that negative phrases such as
the “ignore” should be eliminated from our medical,
clinical or healthcare communications.
I thank Dr. Saeed Dastgiri for his remarks.

Yaseen Arabi

Intensive Care Department

King Abdul-Aziz Medical City
Riyadh, Kingdom of Saudi Arabia

References

1. Arabi Y. Study designs in health care research. Saudi Med J
2005; 26: 1175-1179.

2. Emanuel EJ, Wendler D, Killen J, Grady C. What makes
clinical research in developing countries ethical? The
benchmarks of ethical research. J Infect Dis 2004; 189: 930-
937.

3. Miller FG, Shorr AF. Unnecessary use of placebo controls:
the case of asthma clinical trials. Arch Int Med 2002; 162:
1673-16717.

4. World Medical Association Declaration of Helsinki.
Recommendations guiding physicians in biomedical research
involving human subjects. JAMA 1997, 277: 925-926.

5. Miller FG. Placebo controlled trials in psychiatric research:
an ethical perspective. Biol Psychiatry 2000; 47: 707-716.

6. Temple R, Ellenberg SE. Placebo-controlled trials and
active-control trials in the evaluation of new treatments. Part
1: ethical and scientific issues. Ann Intern Med 2000; 133:
455-463.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

. Ellenberg SE, Temple R. Placebo-controlled trials and active-

control trials in the evaluation of new treatments. Part 2:
practical issues and specific cases. Ann Intern Med 2000;
133: 464-469.

. Emanuel EJ, Miller FG. The ethics of placebo-controlled

trials-a middle background. N Engl J Med 2001; 345: 915-
919.

. Piegorsch WW, Weinberg CR, Taylor JA. Non-hierarchical

logistic models and case-only designs for assessing
susceptibility in population-based case-control studies. Stat
Med 1994; 13: 153-162.

Khoury MIJ, Flanders WD. Nontraditional epidemiologic
approaches in the analysis of gene-environment interaction:
case-control studies with no controls! Am J Epidemiol 1996;
144: 207-213.

Khoury MJ. Genetic epidemiology. In: Rothman KJ,
Greenland S, editors. Modern Epidemiology. Philadelphia
(PA): Lippincott-Raven Publisher; 1998. p. 615-617.

Yang Q, Khoury MJ, Flanders WD. Sample size requirements
in case-only designs to detect gene-environment interaction.
Am J Epidemiol 1997; 146: 713-720.

Piegorsch WW, Weinberg CR, Taylor JA. Non-hierarchical
logistic models and case-only designs for assessing
susceptibility in population-based case-control studies. Stat
Med 1994; 13: 153-162.

Begg CB, Zhang ZF. Statistical analysis of molecular
epidemiology studies employing case series. Cancer
Epidemiol Biomarkers Prev 1994; 3: 173-175.

Greenland S. Basic problems in interaction assessment.
Environ Health Perspect 1993; 101 (suppl4): 59-66.
Thompson WD. Statistical analysis of case-control studies.
Epidemiol Rev 1994; 16: 33-50.

Rothman KJ. Modern epidemiology. Boston, MA: Little,
Brown and Company; 1986. p. 311-326.

Qihua T, Yashina IA, Bladbjergb EM, de Maatb MPM,
Andersen-Ranbergc K, Jeunec B, et al. A Case-Only Approach
for Assessing Gene by Sex Interaction in Human Longevity.
J Gerontol A Biol Sci Med Sci 2002; 57: 129-133.

Yang Q, Khoury MJ, Flanders WD. Sample size requirements
in case-only designs to detect gene-environment interaction.
Am J Epidemiol 1997, 146: 713-720.

Hwang SJ, Beaty TH, Liang KY, Coresh J, Khoury MJ.
Minimum sample size estimation to detect gene environment
interaction in case-control designs. Am J Epidemiol 1994,
140: 1029-1037.

Khoury MJ, Beaty TH, Hwang SJ. Detection of genotype-
environment interaction in case control studies of birth
defects: how big a sample size? Teratology 1995; 51: 336-
343.

Caceres D, Iturrieta J, Acevedo C, Huidobro C, Varela N,
Escala M, et al. Gene-gene and gene-environment interactions
as modifier factors of prostatic cancer risk: “a case-only”
design study. Rev Med Chil 2004; 132: 961-970.

Gatto NM, Campbell UB, Rundle AG, Ahsan H. Further
development of the case-only design for assessing gene-
environment interaction: evaluation of and adjustment for
bias. Int J Epidemiol 2004; 33: 1014-1024.

Frangakis CE, Petridou E. Modelling risk factors for injuries
from dog bites in Greece: a case-only design and analysis.
Accid Anal Prev 2003; 35: 435-438.

AlbertPS,Ratnasinghe D, TangreaJ, Wacholder S. Limitations
of the case-only design for identifying gene-environment
interactions. Am J Epidemiol 2001; 154: 687-693.

Yang Q, Khoury MJ, Sun F, Flanders WD. Case-only design
to measure gene-gene interaction. Epidemiology 1999; 10:
167-170.

Stern JM, Simes RJ. Publication bias: evidence of delayed
publication in a cohort study of clinical research projects.
BM]J 1997; 315: 640-645.

Bailar JC 3rd, Louis TA, Lavori PW, Polansky M. Crossover
and self-controlled designs in clinical research. N Engl J
Med 1984; 310: 24-31.

29.

30.
31.
32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

Correspondence

Lee KP, Schotland M, Bacchetti P, Bero LA. Association of
Journal Quality Indicators with Methodological Quality of
Clinical Research Articles. JAMA 2002; 287: 2805-2808.
Horton R. Conflicts of interest in clinical research: opprobrium
or obsession? Lancet 1997; 349: 1112-1113.

Annas GJ. Family privacy and death-antigene, war, and
medical research. N Engl J Med 2005; 352: 501-505.
Angell M. The ethics of clinical research in the Third World.
N Engl J Med 1997; 337: 847-849.

Ethical issues facing medical research in developing
countries. Gambia Government/Medical Research Council
Joint Ethical Committee. Lancet 1998; 351: 286-287.

Palca J. Conflict over release of clinical research data. Science
1991; 251: 374-375.

Stossel TP, Stossel SC. Declining American representation in
leading clinical-research journals. N Engl J Med 1990; 322:
739-742.

Hully SB, Cummings SR, Browner WS, editors. Designing
Clinical Research. 2nd ed. Philadelphia (PA): Lippincott
Williams & Wilkins Publishers; 2001.

Shekelle PG, Ortiz E, Rhodes S, Morton SC, Eccles MP,
Grimshaw JM, et al. Validity of the Agency for Healthcare
Research and Quality clinical practice guidelines: how
quickly do guidelines become outdated? JAMA 2001; 286:
1461-1467.

Dawson B, editors. Basic and Clinical Biostatistics. 3rd ed.
Norwalk: McGraw-Hill, Appleton & Lange; 2000.

Esteban A, Frutos-Vivar F, Ferguson ND, Arabi Y, Apezteguia
C, Gonzalez M, et al. Noninvasive positive-pressure
ventilation for respiratory failure after extubation. N Engl J
Med 2004; 350: 2452-2460.

Meade MO DA, Arabi Y, Ferguson ND, Jacka M, Wood G,
Ward M, et al. An RCT of Two Lung-Protective Ventilation
Strategies in ALI/ARDS-Preliminary Data. Am J Resp Crit
Care Med 2005; 2: A436.

Deangelis CD, Drazen JM, Frizelle FA, Haug C, Hoey
J, Horton R, et al. Is this clinical trial fully registered? A
statement from the International Committee of Medical
Journal Editors. JAMA 2005; 293: 2927-2929.

Arabi Y. Effect of Treatment with Low- Dose Hydrocortisone
on Cirrhotic Patients Presenting with Septic Shock to
the Intensive Care Unit Current Controlled Trials 2005.
Available from URL: http:/www.controlled-trials.com/
isrctn/trial/l/0/99675218.html

Arabi Y. The Role of Intensive Insulin Therapy in Critically
Il Medical and Surgical Patients. Current Controlled Trials
2005. Available from URL: http://www.controlled-trials.
com/isrctn/trial/l/0/07413772.html

Meterko M, Mohr DC, Young GJ. Teamwork culture and
patient satisfaction in hospitals. Med Care 2004; 42: 492-
498.

Sherwood G, Thomas E, Bennett DS, Lewis P. A teamwork
model to promote patient safety in critical care. Crit Care
Nurs Clin North Am 2002; 14: 333-340.

Surgenor SD, Blike GT, Corwin HL. Teamwork and
collaboration in critical care: lessons from the cockpit. Crit
Care Med 2003; 31: 992-993.

Thomas EJ, Sherwood GD, Helmreich RL. Lessons from
aviation: teamwork to improve patient safety. Nurs Econ
2003; 21: 241-243.

Wheelan SA, Burchill CN, Tilin F. The link between
teamwork and patients’ outcomes in intensive care units. Am
J Crit Care 2003; 12: 527-534.

Arabi Y, Ahmed Q. Developing and Managing a Team to
Participate in Trials Involving Acute Respiratory Failure:
Advice for the Inexperienced. Curr Opin Crit Care 2005; in
press.

www.smj.org.sa  Saudi Med J 2006; Vol. 27 2) 285



