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 Randomized Controlled Trial 

A study design which participants are randomly assigned into an 

experimental group or a control group. As the study is conducted, the only 

expected difference between the control and experimental groups in a 

randomized controlled trial (RCT) is the outcome variable being studied. The 

randomized trial is considered an ideal design for evaluating both the 

effectiveness and the side effects of new forms of intervention. One of main 

element is that neither the researchers nor the participants can choose the 

group.  Randomization of a trial in effect, means tossing a coin to decide 

which patient to choose in the study group. The critical element of 

randomization is the unpredictability of the next assignment. Today, 

particularly for large trials, randomization is carried out using a computer. 

Randomized trials can be used for many purposes. They can be used for 

evaluating new drugs and other treatments of disease, including tests of new 

health and medical care technology. Such trials can be used to assess new 

programs for screening and early detection, or new ways of organizing and 

delivering health services.  

 

 



Study Design 

There are four types RCT designs are widely being used in healthcare: 

 

• Parallel-group: Each participant is randomly assigned to a group where all 

participant in the group either receive or does not receive an intervention. 

• Crossover: Each participant receive or does not receive an intervention in a random 

sequence. 

• Cluster: Pre-existing groups of participants are randomly selected to receive or do 

not receive an intervention. 

• Factorial: Each participant is randomly assigned to a group who receives a 

particular combination of intervention or non-intervention. 

 

An ideal randomization procedure would maximize statistical power and minimize 

selection bias or minimize allocation bias. 



Design of a randomized trial 

 We begin with a defined population that is randomized to receive either 
new treatment or current treatment, and we follow the subjects in each 
group to see how many are improved in the new treatment group 
compared with the current treatment group. If the new treatment is 
associated with a better outcome, we would expect to find better 
outcome in more of the new treatment group than the current treatment 
group.  
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Fictitious Example 

 • To determine how a new type of short wave UVA-blocking sunscreen 
affects the general health of skin in comparison to a regular long wave 
UVA-blocking sunscreen, 40 trial participants were randomly separated 
into equal groups of 20: an experimental group and a control group. All 
participants' skin health was then initially evaluated. The experimental 
group wore the short wave UVA-blocking sunscreen daily, and the 
control group wore the long wave UVA-blocking sunscreen daily. 

• After one year, the general health of the skin was measured in both 
groups and statistically analyzed. In the control group, wearing long 
wave UVA-blocking sunscreen daily led to improvements in general skin 
health for 60% of the participants. In the experimental group, wearing 
short wave UVA-blocking sunscreen daily led to improvements in 
general skin health for 75% of the participants. 

 



The selection of participants 

• Phase 1: (˂100) participants, this is a preliminary phase for small sample size to 

determine safety. 

• Phase 2: (100-200) participants, this is for larger trials to assess safety, 

acceptability or tolerance and to determine effective dosage. 

• Phase 3: (500+) participants, this is for much larger size trials to determine 

usefulness, suitability, side effects and complication and needs FDA approval.  

• Phase 4: This is post marketing trials in general population.  

• Randomized trials have two arms, intervention and control. 

• Multiple interventions maybe compared to a single control arm or could be 

equivalency trials that head to head comparison of two or more treatments without 

a control group. 

•  Sample size is an estimation for individually randomized trials that specify type I 

and type II error and P˂0.05 that signifies a meaningful difference in outcome 

between intervention and control arms. 

   



 
 

 
Participant’s Enrollment and Blinding 

• Eligibility must be established. 

• Provide an explanation of the study procedures. 

• Explanation of risk and benefits. 

• Provide measures to reduce risk. 

• Voluntary participation. 

• Compensation for injury. 

• Compensation for time and effort. 

Blinding minimize bias for participants or observers: 

• Single blinding:  observer knows but participant does not know the 

arm of randomization.  

• Double blinding: neither participant nor observer knows the arm of 

randomization. 

 



Advantages and Disadvantages 

Advantages 

• It eliminate bias. 

• It is easier to blind/mask.  

• The results can be verified with statistical tools. 

• The participants are clearly recognized. 

Disadvantages 

• It is expensive in terms of time and money. 

• The participants may not be representative of the society if not 

careful. 

• It does not reveal causation. 

• It is hard to follow-up.  

 



Real-life Examples # 1 

This research studied the effect of raloxifene on fracture risk in 

postmenopausal women, and found that the women who took 

raloxifene over the same five year period of time as the women who 

did not reduced their risk of clinical vertebrate fracture. 

Ensrud, K. E., Stock, J. L., Barrett-Connor, E., Grady, D., Mosca, L., Khaw, K., et al. (2008). 
Effects of raloxifene on fracture risk in postmenopausal women: The raloxifene use for 
the heart trial. Journal of Bone and Mineral Research, 23(1), 112-120. 

 

To  access full article, please click the link below. 

 

Retrieved from http://onlinelibrary.wiley.com/doi/10.1359/jbmr.070904/pdf  

 

http://onlinelibrary.wiley.com/doi/10.1359/jbmr.070904/pdf


Real-life Examples # 2 
Evaluation of Thermotherapy for the Treatment of Cutaneous Leishmaniasis in Kabul, 

Afghanistan: A Randomized Controlled Trial  

Najibullah Safi, MD, MSc; COL Gary D. Davis, MC, USA (RET); Mohammed Nadir, MD, MSc; Hamida Hamid, MD; COL Leon L. 
Robert, Jr., MS, USA; MAJ Alan J. Case, MS, ARNG (RET) 

1 Primary Healthcare Department, World Health Organization Country Office, Afghanistan  

2 Medical Training Advisory Group, NATO Training Mission—Afghanistan, Camp Eggers 

3 Communicable Disease Surveillance and Response Department, World Health Organization Country 
Office, Afghanistan 

4 Research Department, National Malaria and Leishmaniasis Control Program, Darulaman, Kabul, 
Afghanistan 

5 Department of Chemistry and Life Science, United States Military Academy, West Point, NY 

Abstract 

Anthroponotic Cutaneous Leishmaniasis is a common cause of ulcerative lesions and disfiguring 
scarring among children in Afghanistan. Most lesions occur on the face, and are commonly caused 
by the trypanosome protozoan parasite Leishmania Tropica, transmitted by the bite of an infected 
sandfly (Phlebotomus Sergenti). This study compares the effectiveness of a single localized 
treatment with thermotherapy to five days of intra-lesional administration of Glucantime for the 
treatment of cutaneous leishmaniasis. Three hundred and eighty two patients with cutaneous 
leishmaniasis were randomly assigned to the two treatment groups and followed for six months. 
The cure rate for the thermotherapy group was 82.5%, compared to 74% in the Glucantime group. 
The authors conclude that a single localized treatment with thermotherapy was more effective than 
five days of intra-lesional administration of Glucantime. Additionally, thermotherapy was more cost 
effective, with fewer side effects, of shorter duration, and with better patient compliance than 
intra-lesional Glucantime. 

To  access full article, please click the link below. 
 
Retrieved from http://www.anpha.af/images/stories/afjph_volume_one_issue_one.pdf  

 

http://www.anpha.af/images/stories/afjph_volume_one_issue_one.pdf


 
 
Real-life Example # 3 
Initial feasibility and acceptability of a comprehensive intervention for methamphetamine-using 

pregnant women in South Africa. 

Jones HE1, Myers B2, O'Grady KE3, Gebhardt S4, Theron GB4, Wechsberg WM5. 

 

Abstract 

• The purpose of the present study was to determine the feasibility, acceptability, and initial efficacy of 

a women-focused intervention addressing methamphetamine use and HIV sexual risk among pregnant 

women in Cape Town, South Africa. A two-group randomized pilot study was conducted, comparing a 

women-focused intervention for methamphetamine use and related sexual risk behaviors to a 

psychoeducational condition. Participants were pregnant women who used methamphetamine 

regularly, had unprotected sex in the prior month, and were HIV-negative. Primary maternal outcomes 

were methamphetamine use in the past 30 days, frequency of unprotected sexual acts in the past 30 

days, and number of antenatal obstetrical appointments attended. Primary neonatal outcomes were 

length of hospital stay, birth weight, and gestational age at delivery. Of the 57 women initially 

potentially eligible, only 4 declined to participate. Of the 36 women who were eligible and enrolled, 

92% completed all four intervention sessions. Women in both conditions significantly reduced their 

methamphetamine use and number of unprotected sex acts. Therefore, delivering comprehensive 

interventions to address methamphetamine use and HIV risk behaviors among methamphetamine-

using pregnant women is feasible in South Africa. Further testing of these interventions is needed to 

address methamphetamine use in this vulnerable population.  

To  access full article, please click the link below. 

Retrieved from http://www.ncbi.nlm.nih.gov/pubmed/24829904 

 

http://www.ncbi.nlm.nih.gov/pubmed?term=Jones HE[Author]&cauthor=true&cauthor_uid=24829904
http://www.ncbi.nlm.nih.gov/pubmed?term=Myers B[Author]&cauthor=true&cauthor_uid=24829904
http://www.ncbi.nlm.nih.gov/pubmed?term=O'Grady KE[Author]&cauthor=true&cauthor_uid=24829904
http://www.ncbi.nlm.nih.gov/pubmed?term=Gebhardt S[Author]&cauthor=true&cauthor_uid=24829904
http://www.ncbi.nlm.nih.gov/pubmed?term=Gebhardt S[Author]&cauthor=true&cauthor_uid=24829904
http://www.ncbi.nlm.nih.gov/pubmed?term=Gebhardt S[Author]&cauthor=true&cauthor_uid=24829904
http://www.ncbi.nlm.nih.gov/pubmed?term=Theron GB[Author]&cauthor=true&cauthor_uid=24829904
http://www.ncbi.nlm.nih.gov/pubmed?term=Theron GB[Author]&cauthor=true&cauthor_uid=24829904
http://www.ncbi.nlm.nih.gov/pubmed?term=Theron GB[Author]&cauthor=true&cauthor_uid=24829904
http://www.ncbi.nlm.nih.gov/pubmed?term=Wechsberg WM[Author]&cauthor=true&cauthor_uid=24829904
http://www.ncbi.nlm.nih.gov/pubmed?term=Wechsberg WM[Author]&cauthor=true&cauthor_uid=24829904
http://www.ncbi.nlm.nih.gov/pubmed?term=Wechsberg WM[Author]&cauthor=true&cauthor_uid=24829904
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2998589/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2998589/
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