Homework Answer Key

Lecture 1: Design, Subjects and Randomization

Winter 2010 Clinical Trials Course

Faculty:  Dennis Black
Total score 13 = 100%

1. OBJECTIVE: To assess the effectiveness of an activity programme in improving function, quality of life, and falls in older people in residential care. DESIGN: Cluster randomised controlled trial with one-year follow-up. SETTING: 41 low-level dependency residential care homes in New Zealand. PARTICIPANTS: 682 people aged 65 years or over. INTERVENTIONS: 330 residents (21 homes) were offered a goal setting and individualised activities of daily living activity programme by a gerontology nurse, reinforced by usual healthcare assistants; 352 residents (20 homes) received social visits. MAIN OUTCOME MEASURES: Function (late life function and disability instruments, elderly mobility scale, FICSIT-4 balance test, timed up and go test), quality of life (life satisfaction index, EuroQol), and falls (time to fall over 12 months). Secondary outcomes were depressive symptoms and hospital admissions. RESULTS: 473 (70%) participants completed the trial. The programme had no impact overall. However, in contrast to residents with impaired cognition (no differences between intervention and control group), those with normal cognition in the intervention group may have maintained overall function (late life function and disability instrument total function, P=0.024) and lower limb function (late life function and disability instrument basic lower extremity, P=0.015). In residents with cognitive impairment, the likelihood of depression increased in the intervention group. No other outcomes differed between groups. CONCLUSION: A programme of functional rehabilitation had minimal impact for elderly people in residential care with normal cognition but was not beneficial for those with poor cognition. (Kerse, et al. BMJ. 2008;337:a1445)

a. 
What is the study design? 


Cluster randomized, controlled, unblinded clinical trial. (1 point) 

b.
How could this study have been designed to use individual randomization (i.e., randomization of individual patients)?

The investigators identified 682 eligible patients in residential care. They could have randomized each patient individually to get the activity program or to social visits. (1 point)

c. 
What do you think is the main reason that the authors choose to use a clustered randomization rather than individual randomization? What are some of the other advantages of this design compared to randomizing individual patients?

The knowledge and skills that the staff learned related to the new activity program would likely have been used in patients assigned to social visits. This problem could be exacerbated if patients talk to each other and share the advice they have received (2 points). This problem is sometimes referred to as “contamination” of the control group.

To deliver the activity program to randomized individuals, the investigators would have had to send a gerontology nurse and train staff at each of the 41 nursing homes. The trial will likely be much cheaper and easier to perform given that the intervention only needs to be delivered at half of the homes. Also, this design better approximates how such an intervention would be delivered in the real world.  (1 point total, given for either answer)

d. 
What are some disadvantages of clustered randomization in this trial? 

The main disadvantage is that the sample size is somewhere between 41 (the number of nursing homes) and 682 (the number of participants). (1 point)

2. BACKGROUND: Nut consumption lowers cardiovascular disease (CVD) risk. Studies are lacking about the effects of pistachios, a nutrient-dense nut, on CVD risk factors, dose-response relations, and lipid-lowering mechanisms. OBJECTIVE: We evaluated the effects of 2 doses of pistachios, added to a lower-fat diet, on lipids and lipoproteins, apolipoprotein (apo)-defined lipoprotein subclasses, and plasma fatty acids. To investigate the mechanisms of action, we measured cholesteryl ester transfer protein and indexes of plasma stearoyl-CoA desaturase activity (SCD). DESIGN: In a randomized crossover controlled-feeding study, 28 individuals with LDL cholesterol > or = 2.86 mmol/L consumed 3 isoenergetic diets for 4 wk each. Baseline measures were assessed after 2 wk of a typical Western diet. The experimental diets included a lower-fat control diet with no pistachios, 1 serving/d of a pistachio diet (1 PD; 10% of energy from pistachios), and 2 servings/d of a pistachio diet (2 PD; 20% of energy from pistachios). RESULTS: The 2 PD decreased (P < 0.05 compared with the control diet) total cholesterol (-8%), LDL cholesterol (-11.6%), non-HDL cholesterol (-11%), apo B (-4%), apo B/apo A-I (-4%), and plasma SCD activity (-1%). The 1 PD and 2 PD, respectively, elicited a dose-dependent lowering (P < 0.05) of total cholesterol/HDL cholesterol (-1% and -8%), LDL cholesterol/HDL cholesterol (-3% and -11%), and non-HDL cholesterol/HDL cholesterol (-2% and -10%). CONCLUSIONS: Inclusion of pistachios in a healthy diet beneficially affects CVD risk factors in a dose-dependent manner, which may reflect effects on SCD. (Gebauer, et al. Am J Clin Nutr. 2008;88:651-9).

a.
What is the study design? 

Randomized, controlled, cross-over design. (1 point). Doesn’t appear to have been blinded if one group got no pistachios, the second group got some, and the third group got a lot of pistachios.  Maybe this isn’t so important since the outcomes are pretty “hard”.

b.
What are the advantages of the study design?

Using a cross-over design allows each participant to be used as their own control, eliminating between group variation since each participant experiences each experimental condition. (2 point) In addition, the cross-over design requires fewer participants than a parallel group design. In the trial described above, 3-fold as many participants would have been needed to perform a parallel group trial. (1 point). This design is of particular value when participants are difficult to find or to enroll, as may have been the case in this study. 

c.
What are the disadvantages of the study design? 

The major disadvantage is that possible carry-over effects (i.e., the effect of one of the diets on lipids lasts well into the next dietary period) can significantly decrease the power of the trial and bias the results. (2 points) In addition, it requires 3-fold as long to complete a 3-period cross-over trial as a parallel groups design.

d. 
How could the investigators have designed this trial as a randomized, controlled, blinded, parallel groups clinical trial?

Baseline Western diet (measure outcomes), randomization to 1 of 3 diets (control, 1PD, 2PD) for 4 weeks and measure changes in outcome measures. (1 point)
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