The choice of statistical methods for medical studies
 
Introduction
	Before starting a study, a written research protocol should be in place. In this protocol, all variables of interest need to be identified and appropriate statistical methods need to be chosen for correct data analysis. The protocol should in fact foresee several statistical methods, appropriate for different possible data distributions that may result after data collection. 

Choosing the appropriate statistical method is based on the type of the analyzed variables, the number of subjects in the compared study groups, the type of the compared groups (independent groups, paired groups), the normality and variance of quantitative data, as well as based on other criteria.

 

If the chosen statistical method is not appropriate, the study will provide erroneous or less accurate results. The correct choice of statistical methods is therefore essential to the validity and accuracy of the study results.

 

Knowing how to choose an appropriate statistical method is also important for the critical appraisal of medical articles, by allowing you to identify potential errors in statistical data analyses presented in medical articles you read.

 

This laboratory presents you with several studies for which you will be required to choose appropriate statistical methods for data analysis.


 
Aim:
(        Practicing the correct choice of statistical methods for analyzing data
Utility:
(        Data analysis for your thesis or scientific articles
(        Critical appraisal of studies that you will read
 
Scenario 1
              You want to evaluate if there is a link between exposure to radiation emitted by high voltage power lines and the occurrence of childhood leukemia. 
You design a case-control study.  Your case group will be formed by all children with leukemia in pediatric clinics in the city where you live. The control group will be formed by children with mild respiratory infections in the same clinics. You make sure that the two groups are similar in age, gender, socioeconomic status.
The collected data will be: the presence of leukemia and the exposure status to radiation (you considered children to be exposed if they lived for at least five years at a distance less than 100 m from high voltage power lines).
 You wonder what statistical test is appropriate to your situation.
Once you've collected your data, you created a 2x2 contingency table. In this table, you observe that each cell has a sufficiently large number of subjects; in other words, all the observed frequencies are sufficiently large. From this you inferred that all expected frequencies are likely to be higher than 5. 
 
Requirements
              Specify the name and type of each variable separately [qualitative (or attribute) / nominal unordered / nominal ordered / dichotomial / quantitative continuous (interval) / quantitative discrete / survival variable]
        Specify if you evaluate:
(        independent groups (yes / no):
(        paired groups or the same group in two different situations (yes / no):
 
Specify the name of an appropriate statistical test for this research scenario (you may use the site http://www.info.umfcluj.ro/AlegereaMetodeiStatistice/index.html to find an adequate test):
 
 
Scenario 2
            You want to evaluate if there is a significant difference between serum triglyceride levels in people who eat vegetarian-style and those with a meat-based diet. 
You design an analytical study in which you intend to follow two groups: a group of people with a vegetarian diet, and a group of people with a meat-based diet. The groups will be chosen so that every subject in the first group has one corresponding subject in the second group, of the same sex, age and economic status.
You will measure the level of fasting serum triglycerides in every group.
The collected data will be: serum levels of triglycerides for each group.
You wonder what statistical test is appropriate for your situation.
After data collection, you represent the histogram of triglycerides for the two studied groups and note that data are not normally distributed (the histogram is not bell-shaped). You collected a total of 48 subjects for both groups (24 subjects per group).
 
Requirements
              Specify the name and type of each variable separately [qualitative (or attribute) / nominal unordered / nominal ordered / dichotomial / quantitative continuous (interval) / quantitative discrete / survival variable]
        Specify if you evaluate:
(        independent groups (yes / no):
(        paired groups or the same group in two different situations (yes / no):
 
Specify the name of an appropriate statistical test for this research scenario (you may use the site http://www.info.umfcluj.ro/AlegereaMetodeiStatistice/index.html to find an adequate test):
 
Scenario 3
              You want to evaluate if there is a significant difference between serum triglyceride levels in people who have genes with different alleles for an enzyme involved in triglyceride metabolism. 
You organize a comparative, analytical study in which you will study two groups: one group of people who have a GACCGA allele for the enzyme of interest and a group of people who have a CCAGGA allele.
You plan to measure the level of fasting serum triglycerides in every group.
The collected data will be: serum levels of triglycerides for each group.
You wonder what statistical test is appropriate for your situation.
After data collection, you represent the histogram of triglycerides for the two studied groups and note that data are not normally distributed (the histogram is not bell-shaped). You collected a total of 43 subjects for both groups combined.
 
Requirements
              Specify the name and type of each variable separately [qualitative (or attribute) / nominal unordered / nominal ordered / dichotomial / quantitative continuous (interval) / quantitative discrete / survival variable]
        Specify if you evaluate:
(        independent groups (yes / no):
(        paired groups or the same group in two different situations (yes / no):
 
Specify the name of an appropriate statistical test for this research scenario (you may use the site http://www.info.umfcluj.ro/AlegereaMetodeiStatistice/index.html to find an adequate test):
 
 
Scenario 4
              You want to evaluate if there is a significant difference between the hydrogen donor ability of serum from individuals treated with vitamin E, compared to placebo.
You plan a randomized controlled trial in which the experimental group will receive vitamin E, while the control group will receive placebo.
You will evaluate the hydrogen donor capacity of serum for each group, before and after treatment.
The collected data will be: the change in serum hydrogen donor capacity for each group (the difference between the hydrogen donor capacity of serum before and the one after treatment; this collected variable is numeric).
 You wonder what statistical test is appropriate for your situation.
After data collection, you represent the histogram of triglycerides for the two studied groups and note that data are normally distributed (the histograms are bell-shaped) and variances are approximately equal (uniform). You collected a total of 39 subjects for both groups combined.
 
Requirements
              Specify the name and type of each variable separately [qualitative (or attribute) / nominal unordered / nominal ordered / dichotomial / quantitative continuous (interval) / quantitative discrete / survival variable]
        Specify if you evaluate:
(        independent groups (yes / no):
(        paired groups or the same group in two different situations (yes / no):
 
Specify the name of an appropriate statistical test for this research scenario (you may use the site http://www.info.umfcluj.ro/AlegereaMetodeiStatistice/index.html to find an adequate test): 
 
Scenario 5
              You want to evaluate the relationship between certain patient characteristics and the development of diabetes after kidney transplantation.
You plan to conduct an analytical study. For all subjects who underwent renal transplantation in your hospital, you plan to evaluate the characteristics of interest and the development of diabetes after transplantation.
You plan to collect the following data: dependent variable: presence of renal post-transplant diabetes, independent variables: type of surgery (laparotomy or laparoscopy), immunosuppressive medication (yes / no), HLA compatible graft (yes / no), living donor (yes / no), pretransplant serum creatinine level, age of the transplanted patient.
You wonder what statistical method is appropriate for your situation.
After performing this study, you collected a total of 134 subjects.  
 
Requirements
              Specify the name and type of each variable separately [qualitative (or attribute) / nominal unordered / nominal ordered / dichotomial / quantitative continuous (interval) / quantitative discrete / survival variable]
 
Specify the name of an appropriate statistical method for this research scenario (you may use the site 
http://www.info.umfcluj.ro/AlegereaMetodeiStatistice/index.html): 
 
 
Scenario 6
              You want to evaluate whether a relationship exists between leptin levels (a substance synthesized by adipocytes) and body mass index (BMI). More precisely, you want to know whether elevated leptin levels could be associated with elevated BMI, or whether this relationship might be inversely proportional.
              You plan an analytical study: for a sample containing normal weight, overweight and obese patients, height and weight will be recorded on paper and blood samples will be taken for every patient. Blood leptin levels will be dosed by the same laboratory and data will be recorded in an Excel file. An Excel function will be used to compute the BMI of every patient.
              The variables of interest are: BMI, leptin level.
  You wonder what statistical method is appropriate for your situation.
              After collecting these data, you trace a histogram for these variables and you note that both are normally distributed. You collected a total of 46 subjects. 
 
Requirements
              Specify the name and type of each variable separately [qualitative (or attribute) / nominal unordered / nominal ordered / dichotomial / quantitative continuous (interval) / quantitative discrete / survival variable]
 
Specify the name of an appropriate statistical method for this research scenario (you may use the site 
http://www.info.umfcluj.ro/AlegereaMetodeiStatistice/index.html): 
 
 
Scenario 7
              You want to evaluate whether a relationship exists between testosterone and sCTX (a marker of bone resorption) seric levels. More precisely, you want to know whether elevated testosterone levels could be associated with low sCTX levels, or whether this relationship might be directly proportional.
              You plan an analytical, observational, cross-sectional study: for a sample containing subjects of various ages, without musculoskeletal system pathology, you will collect blood samples in order to dose and record blood testosterone and sCTX levels. 
              The variables of interest are: blood testosterone, sCTX levels

  You wonder what statistical method is appropriate for your situation.
              After collecting these data, you trace a histogram for these variables and you note that sCTX is normally distributed, but testosterone is not normally distributed. You collected a total of 38 subjects. 
 
Requirements
              Specify the name and type of each variable separately [qualitative (or attribute) / nominal unordered / nominal ordered / dichotomial / quantitative continuous (interval) / quantitative discrete / survival variable]
 
Specify the name of an appropriate statistical method for this research scenario (you may use the site 
http://www.info.umfcluj.ro/AlegereaMetodeiStatistice/index.html): 
 
 
Scenario 8
              You plan to compare the efficacy of two treatments in prolonging the survival of patients with lingual carcinoma. For this, you wish to test whether there is a statistically significant difference between survivals of patients with the two treatments.
You plan a randomized controlled trial (analytical, experimental, prospective study). Every newly diagnosed patient with lingual carcinoma will follow one of the two treatments at random. The first randomized group of subjects will receive surgical treatment. The second group will receive the same surgery accompanied by radiotherapy. 
At monthly intervals, for 5 years, you plan to assess patient survival time and patient status [complete (deceased) / censored (missing information / patient alive / patient abandoned the study / patient died of other reasons ...)]
            The variables of interest are: survival time, patient status.
  
You wonder what statistical method is appropriate for your situation.
                           
After performing the above study, you collected data for a total of 73 subjects (of which 22 were censored).
 
Requirements
              Specify the name and type of each variable separately [qualitative (or attribute) / nominal unordered / nominal ordered / dichotomial / quantitative continuous (interval) / quantitative discrete / survival variable]
 
Specify the name of an appropriate statistical method for this research scenario (you may use the site 
http://www.info.umfcluj.ro/AlegereaMetodeiStatistice/index.html): 
Scenario 9
              After performing the previous study, you realize that certain patient features that influenced survival time were not evenly distributed between the two studied groups. Since you do not have exact data, you plan to conduct a new study to solve the problem that arose.
You plan to evaluate the effectiveness of the two above mentioned treatments in prolonging survival of patients with lingual carcinoma, taking into account several factors found to influence survival in this disease. For this, you think to obtain a regression model.
You design an analytical, experimental, prospective, randomized controlled clinical trial. Every newly diagnosed patient with lingual carcinoma will follow one of the two treatments at random. The first randomized group of subjects will receive surgical treatment. The second group will receive the same surgery accompanied by radiotherapy. 
At monthly intervals, for 5 years, you plan to assess patient survival time and patient status [complete (deceased) / censored (missing information / patient alive / patient abandoned the study / patient died of other reasons ...)]
            The variables of interest are: survival time, patient status, presence of metastases (Yes / No), infiltrative carcinoma (Yes / No), weight loss during the last 3 months (No. of kg).
  
You wonder what statistical method is appropriate for your situation.
                           
After performing the above study, you collected data for a total of 64 subjects (of which 19 were censored).
 
Requirements
              Specify the name and type of each variable separately [qualitative (or attribute) / nominal unordered / nominal ordered / dichotomial / quantitative continuous (interval) / quantitative discrete / survival variable]
 
Specify the name of an appropriate statistical method for this research scenario (you may use the site 
http://www.info.umfcluj.ro/AlegereaMetodeiStatistice/index.html): 
 
 
Conclusion: 
todays practical activity helps you:
(        select the correct statistical methods for your thesis or scientific articles
(        interpret and critically appraise medical studies that you will read
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