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Title : Cholesterol reduction and non-illness mortality: meta-analysis of randomized clinical trials

Problem 

The study is carried out to investigate the co-relation between reducing cholesterol levels and increased non-illness mortality. 

Research methodology

· There were clinical trials, which participants were randomly assigned a control group or cholesterol lowering intervention. Trials that were intended to have a treatment effects on serum lipid concentrations angiographic findings were withdrawn. 

· Selected trials related to cholesterol reduction based on the computer research program were used after discarding multivariate trials. Among the 21 trials that were suitable, meta-data on non-illness mortality were collected. But only 19 trials were used effectively. 

Statistical techniques
· The Mantel-Haenszel odd ratio and confidence intervals for meta-analysis test was carried out to test each distorted effect. They assess the degree of relationship of two variables (i.e. number of non-illness related deaths by accidents, violence and suicide against the number of participants not dying of non-illness) while controlling for one or more nuisance or control group (i.e. all trials, primary prevention, secondary prevention, statin trials, diet and non-statin trials. 

· Following that, weighted regression model of non-illness mortality with the average amount of cholesterol reduction was performed. This is a sub-group analysis on the primary and secondary trials separately, but modeled after the previous table of Mantel-Haenszel.

(Dependent variable: Log odds ratios of non-illness mortality for the intervention group 

Independent variables: Control group across individual studies; Primary and Secondary; Treatments, median years of follow-up, their mean cholesterol reduction in percentages.)

Conclusions

· From the Mantel-Haenszel test, the test statistic was not that significant. The overall odds ratio across trials of 1.18 was not significantly different from 1.00. For the rest of other trials using statin and using dietary therapy and non-statin drugs, there was no significant increase in the odds of non-illness mortality with cholesterol reduction. 

· This analysis showed a slight increase of non-illness mortality with dietary interventions and non-statin drugs could be found. However, no any association between the size of the magnitude of cholesterol reduction and the likelihood of non-illness mortality were discovered. Also, death from non-illness mortality (i.e. suicide, accident or trauma are not frequent in random trials of cholesterol reduction. Thus we can therefore infer that this would even be less expected in the population. 

Are the statistical tests done correctly? Could some other statistical technique have been used? Explain why.

· The sample sizes were too small. It was felt that 19 trials is an under-misrepresentation of people at risk from these causes. This was possible because the survey had excluded people with history of mood disorder, other psychiatric illness, substance misuse, or antisocial issues. Thus, it might not be sufficient to hypothesis the relationship between the non-illness mortality and those treatment groups.

· It was mentioned that there should be consideration whether the selection of participants could have influenced the results of the studies. The rigorous clinical trials excluded many people with mental disorders, and these people may be more susceptible to psychological effects of medical treatment. At the same time, the small results of death per trial may have impacted the interpretation of those results. This confidence interval may have been too large.

Apart from non-illness mortality, they could have included other impacts when cholesterol levels are decreased. The small number of death may indicate that people are not adversely impacted. However, that does not rule out the possibility of other psychological well-being or quality of life. 

· Title : Glycated Haemoglobin, Diabetes and mortality in men in Norfolk cohort of European Prospective Investigation of Cancer and Nutrition (EPIC-Norfolk)

Problem 

To examine the value of glycated haemoglobin (HbA1c) concentration that is prominent in diabetes. From there, find out if it helps to predict death from heart-related causes and all other causes in men.

Research methodology

· A cohort of 25, 623 men and women residents in Norfolk was taken. Additional data to examine the determinants of chronic disease were also used. 

· From there, questionnaires surveying health and lifestyles were issued. 

· Health examination to measure core variables like BMI, blood pressure, samples of plasma, serum and blood. 

· From 25,623 samples, they collected 4,662 men based on their (HbA1c) concentration and self-reported diabetes.

Statistical techniques applied and their corresponding conclusions 

Table 1

They did a frequency table showing the characteristics of study population of glycated haemoglobin and self-reported diabetes.

There was a continuous interval for glycated haemoglobin (<5; 5-5.4; 5.5-6.9; >= 7) against self-reported diabetes’ cases. At the same time, n was larger than 30 across all 5 intervals. This table also included the standard deviation (in bracket) among the mean values presented.

The first table was an introduction to the analysis mentioned in other tables. An excellent breakdown of information presented concisely. The SD placed in brackets can assist variability of data. 

Table 2

Multiple regressions were used.

The dependent variable is the relative risk. There are:

1. 135 causes of mortality (i.e. All causes of mortality)

2. 60 types of cardiovascular disease 

3. 42 types of ischaemic heart disease (also known as coronary artery disease)
4. 75 types of non-cardiovascular disease

Independent variables include: 

1. Four different interval percentages of HbA1c (<5; 5-5.4; 5.5-6.9; >= 7)

2. Self-reported diabetes.

The linear trend showed the co-relation of mortality against different levels of glycated haemoglobin and self-reported diabetes. The data was not biased. They had adjusted a age adjusted rate in percentages to avoid having absolute values. Notice the relative risk was 1.00 originally for the interval <5, before it was adjusted accordingly. 

There is a positive increase in relative risk for both cardiovascular and ischaemic heart disease when glycated haemoglobin increases, and it was even higher in the case of self-reported diabetes. The range was from 1.00(<5% in HbA1c) to 8.16 in self-reported diabetes for cardiovascular diseases. Compared against non-cardiovascular mortality, the increase in relative risk was from the range of 1.00(<5% in HbA1c) to 1.58 in self-reported diabetes.

We can see a significant increase between non-cardiovascular and cardiovascular. It was amazing when the ischaemic heart disease was slightly higher than cardiovascular. The range was from 1.00(<5% in HbA1c) to 10.91 in self-reported diabetes. One can infer that ischaemia is more prevalent in causing mortality among men. 

Table 3

They used the technique of Cox multivariate regression. It shows the independent multivariate relation between HbA1c concentration and self-reported diabetes status and mortality with the Cox proportional hazards. (i.e. the relative risk of mortality is the dependent variable) 

There were 3 separate models:

1. Diabetes status significantly predicted death from all causes, cardiovascular disease, and ischaemia

2. HbA1c level significantly predicted death from all causes, cardiovascular disease, and ischaemia

3. A combination of both (1) and (2)

Cox regression offers the possibility of a multivariate comparison of hazard rates. The relative risk was first adjusted for age at 95% confidence interval. Subsequently, they adjusted for age and other risk factors. 

These factors include:

a) Systolic blood pressure

b) Serum cholesterol concentration

c) Body Mass Index (BMI)

d) Cigarette smoking habit

e) History of myocardial infarction or smoke

Conclusion: They discovered when diabetes were combined with in HbA1c, diabetes do not affect independently predicted mortality. This was based on the p value, which was as high as 0.70 in non-cardiovascular diseases after adjusted for age only and 0.54 after adjusted for age and other risk factors. The significant p values as compared to other smaller p values illustrated that increased risk of mortality was largely caused by the increase in HbA1c. 

This was a good model to show how the relative risk is affected by different variables such as age, and a combination of age and other risk factors. However, this procedure does not estimate a "baseline rate"; it only provides information whether this 'unknown' rate is influenced in a positive or a negative way by the independent variable(s) (or covariates). Thus, it is not possible to determine the y-intercept. Another problem is did they consider all other factors that may also impact the data. For example, their eating habits, frequencies of aerobics activities, stress levels, which may affect their lifestyles as well. Family history is another important factor for cardiovascular diseases. 

Table 4

The first row illustrated the relative frequency in the study population for in HbA1c and self-reported diabetes. This is a co-relation test between the population attributed mortality risk percentages associated with diabetes or HbA1c concentration more than 5%. Men with HbA1c concentrations of 5%­6.9%, who form the majority of the population, contributed about 82% of the excess mortality. There is a positive co-relation of about 1 between cardiovascular and ischaemia for HbA1c concentration between 5%-5.4% category and 5.5%-6.9%.

The last two rows showed the estimated effect on prevalence distributions if HbA1c concentrations were lowered by 0.1% or 0.2% in everyone in the population (excluding those with self-reported. It was amazing that an estimated 12% (6/48) of the excess deaths could potentially be prevented by lowering the population mean HbA1c concentration by 0.1%, and 25% could be prevented by lowering the population mean by 0.2%. The reduction in total deaths would be 5% and 10% respectively.

This table shows the prevalent percentages between varying levels HbA1c concentrations and self-reported diabetes according to the 131 deaths during the study period. I would preserve some doubts if this table is really useful in predicting excess mortality. 

Some other statistical techniques

Among the use of other risk factors, they may consider doing a Spearman-ranked co-relation among these factors that attributed the relative risk of mortality.

Title: Effects of Legislation

Problem objective

To evaluate the effects on suicidal behaviour when legislation was passed to limit the size of packs of paracetamol and salicylates sold over the counter.

Research methodology 

· A before and after study was carried out. The study was concentrated on the people who died from the drug overdose and other effects, which occurred when the drugs were misused. 

· The Office for National Statistics supplied data on drug related deaths (suicides and accidental self poisoning) and deaths from undetermined cause in England and Wales for September 1996 to September 1999. Data used included those on deaths of people aged 12 years and over where paracetamol or salicylates were recorded as the only drug involved, on deaths where paracetamol or salicylates were part of a compound (excluding co-proxamol) or were taken with another, separate, drug. 

· Five liver units supplied Numbers of admissions after paracetamol overdose, patients listed for liver transplantation, and patients receiving transplants.

· Monthly sales of paracetamol and salicylate preparations to pharmacies and other outlets

What statistical techniques are used?

· Rates of death, non-fatal self-poisoning, admission to liver units, listing for liver transplantation, and transplantation were calculated separately for periods of 12 months before and after the new legislation.
· Poisson distribution was used to find out the probability of death, non-fatal self-poisoning, admission to liver units, listing for liver transplantation. 

· Risk ratio comparing the proportions of deaths and non-fatal self-poisoning attributed to each drug before and after the legislation was computed. 

· Confidence intervals and level of statistical significance were computed using Poisson regression.

· Geometric means were used to summarise the biochemical data and the number of tablets taken in each overdose. Changes were expressed as percentage increases or decreases, their significance being estimated from t tests of log-transformed data 

· Inverse variance and Mantel-Haenszel methods were used to analyse data on transplantations , non-fatal self-poisonings, and biochemical concentrations. 

What are the conclusions based on the statistical analysis?

After the introduction of the new law the proportion of all relevant drug related deaths that were attributable to paracetamol or salicylates on their own decreased significantly.

After the legislation the annual number of admissions with hepatic paracetamol poisoning to liver units declined by 30% compared with the two years before the legislation.

The mean numbers of tablets per pack of paracetamol and salicylates sold to pharmacies in the United Kingdom decreased markedly in the 12 months after the legislation compared with the penultimate 12 months before.

From the study, it can be concluded that the legislation does have substantial effects on the deaths caused by self-poisoning using these drugs.

In your opinion, are the statistical tests done correctly? Explain why.

The tests are done correctly as the poisson distribution is a method which can be used to analyse the quantitative data collected. Comparison of probabilities was one method to find out the effect of the legislation. 

In your opinion, could some other statistical techniques have been used in this study? Explain.

The matched pairs experiment could be carried out to determine if mean number of suicidal behaviour has changed with the passing of the legislation. Hypothesis testing could also be carried to conclude if there is any difference in the number of self-poisoning cases with the implementing of the legislation.  

Title: Longitudinal cohort study of childhood IQ and survival up to age 76.

Problem Objective

· To test the association between childhood IQ and mortality over the normal human lifespan.

Research methodology

· Longitudinal cohort study.

· Quantitative and qualitative data (mainly IQ –type scale scores and age of up to 76 years)

· Under the auspices of the Scottish Council for Research in Education, an intelligence test (the Moray house test No 12) was given to all Scottish children who were born in 1921 and were attending school on 1 June 1932. The test scores were converted to IQ-type scale scores (with mean=100, SD=15) and corrected for the subject's age in days at the time of testing 

· Survey data of the subjects were obtained from the Scottish Council for Research in Education. These data comprised family name, given name, date of birth, name of school, and raw Moray house test score. 

· Target: subjects (n=2792) who attended schools within the boundaries of Aberdeen city 

· Researched using public and health records in the United Kingdom and looked in the Register of Deaths from 1932 until 1997 for subjects to find if subjects were still alive or are deceased. 

· Untraced subjects were then sought in the Scottish Community Health Index, which records everyone registered with a family doctor (more than 99% of the population). For untraced women, the Register of Marriages in Scotland from 1937 onwards was examined. Repeated researches of their married name were carried out in the death register and the community health index. Subjects remaining untraced were sought by computerised and hand searching of the NHS Central Register in Southport. 

Statistical techniques


· One-way analyses of variance with conservative post hoc (Scheffe) tests to compare the age adjusted Moray house test scores with the subject status. (i.e. dead, living, and untraced subjects and those known to have moved away from Scotland.)
· Cox’s proportional hazards regression (including exhaustion analysis) to test the influence of childhood IQ on subsequent survival. 
· Student’s independent t tests to compare men who died in combat during the Second World War with other men in terms of childhood mental ability. 

· Partial correlation and structural equation modelling (with the EQS program) used to test models of association among childhood IQ, social factors, and age at death for the sub-sample of deceased subjects.
Conclusion

· ANOVA showed that there was sufficient evidence to infer that the mean IQ differed between at least two of the populations of the dead, alive, untraced, and migrant. More precisely, it was reported that subjects who died before 1 January 1997 had a significantly lower mean IQ at age 11 years than subjects who were alive or untraced. This effect was also seen when men and women were analysed separately. Overall, untraced subjects had childhood IQs similar to those of subjects who were still alive. 

· Cox’s proportional hazards regression including all traced subjects (alive, dead, and moved out of Scotland) showed that IQ at age 11 years on 1 June 1932 was significantly related to survival up to age 76 years on 1 January 1997 (P<0.0001). However, later analysis of data leads to a small underestimate of the true effect of IQ on survival (checks discovered that 39 people who was coded as dead had no death certificate available, had a mean IQ of 108.0, SD=10.3). The change in survival expectancy showed slightly stronger associations as follows: from 0.9847 to 0.9840 for all subjects, from 0.9887 to 0.9883 for men, and from 0.9775 to 0.9765 for women. 

· The influence of childhood IQ on survival was weaker in men than in women. It was reported that this could be probably be due to the effect of the second world war on death rates in men. Women with a high childhood IQ had consistently better average survival expectancy than women with low childhood IQ. However, for men with a high IQ, survival suddenly drops during the Second World War and does not catch up and improve on that in men with low childhood IQ until later in life. 

· The implications of the Cox regression analyses are shown by comparing the       mean probabilities of people of different childhood IQ levels being alive on   1 January 1997.

the EQS structural equation modeling program tests models of data that did and did not assume direct effects of IQ, father's occupation, and overcrowding on age at death. The best fitting model conceptualises IQ at age 11 as a mediating variable between social factors and age at death. Models, which assumed direct effects of the available social factors on age at death and those which assumed social factors as mediators between IQ and age at death had unacceptable fit statistics. 

Overcrowding in the childhood school's catchments area was significantly related to survival when all subjects were included. The effect was significant in men but not in women when the sexes were analyzed separately. Overcrowding was significantly correlated with childhood IQ score (r=[image: image2.png]


0.22, P<0.001); children with higher ability scores tended to live in catchments area with less overcrowded homes. 

Are the statistical tests done correctly? Explain why.

I think that the use of analysis of variance to determine whether differences exist among population mean IQ is appropriate. The team also used regression analyses to determine the relationship between IQ scores and survival. However, it seems that the regression equation appears to be a first –order linear model, which could have been improved by using a multiple regression model to include social factors such as crowdedness. 

6. Other statistical techniques have been used in this study? Explain.

No histogram was mentioned as to whether the random variable was randomly distributed. The group could have improved the study by conducting some tests between cities to show whether there is a correlation between the results from two areas. Then the results would be more reliable as it becomes less specific. 

Title: UK accelerated Immunization Programme

What is the problem being studied?

The study is carried out to investigate whether the accelerated immunization programme in the United Kingdom is associated to the sudden infant death syndrome.

What is the research methodology being used?

Observational data was being analyzed. Interviews with parents were conducted for each infant’s death. The data are matched against controls of age, locality, and time of sleep. 

A large, population based, case control study. The study aimed to include all sudden unexpected deaths of infants aged 1 week to 1 year from a total study population of 17.7 million people. 

Each control family was interviewed within a week of the death to collect the same data as for the index case. 

Data were collected on questionnaires using research interviewers and from medical records. This includes immunization details of the infants were also included. 

An infant was considered to be immunized if he or she received any component of the programme before the last reference. 

What statistical techniques are used?

Pearson’s coefficient was used to measure the correlation

The Mantel-Haenszel chi-square test is carried out to test each distorted effect. This distorted effect could arise due to association with other exposed factors that influence the outcome of the situation. Odds ratios, 95% confidence intervals, and P values for the univariate and multivariate analyses were then calculated

What are the conclusions based on the statistical analysis?

93% among the control infants and 79% among the index infants had begun or completed the immunization programme, compared with two thirds of the controls.

Immunization protects infants from sudden unexpected deaths in infancy rather than contributing to the risk.

In your opinion, are the statistical tests done correctly? Explain why.

Mantel-Haenszel chi-square tests are most appropriate if both variables are ordinal. Ordinal data refers to non-quantitative data that are ranked. Some of the data which were analyzed using the Mantel-Haenszel chi-square tests are not ordinal. An example of such is the number of children in families, which is a quantitative data rather than an ordinal one. 

In your opinion, could some other statistical techniques have been used in this study? Explain.

The main relationship to be established is to find out if immunization would lead to unexpected deaths. The main variable in this case should be whether the infant has undergone the immunization programme. This variable to be tested is a qualitative one. Thus, a z-test could be carried out to determine if the proportion of deaths of immunized babies are actually higher than those who did not take up this programme.

Title: Compliance, satisfaction, and quality of life of patients with colorectal cancer receiving home chemotherapy or outpatient treatment: a randomised controlled trial 

Problem 

To compare chemotherapy given at home with outpatient treatment in terms of colorectal cancer patients' safety, compliance, use of health services, quality of life, and satisfaction with treatment. 

Research methodology 

Randomized controlled experiment

Participants: 87 patients aged between 18 and 75 years old were selected between October 1997 and October 1998.

The patients selected were from a pool of patients who were referred to the medical oncology department of the Catalan Institute of Oncology with a diagnosis of colorectal cancer, and be suitable for treatment with bolus fluorouracil based chemotherapy as adjuvant treatment or as treatment for disseminated disease according to the institutional protocol.

Patients were living within a 30 km radius of the hospital. The patients gave their written informed consent, and the hospital ethics and research committee approved the study protocol. 

Randomization:  The patients are randomly assigned to receive chemotherapy either at the outpatient clinic (standard care) or at home. Patients were selected in block of eight, stratified according to the type of tumor (colon, rectum, or advanced disease).

Treatment: Patients were given the same bolus fluorouracil based chemotherapy as treatment.

Outcome measures:

·  Every 4 weeks, treatment toxicity were measured and recorded using the ECOG classification. Grade 3 or 4 toxicity resulted in withdrawal from the trial. 

· Patients were asked about any unplanned use of primary care or emergency department or hospitalization. (i.e. those not covered in the protocol or unscheduled) 

· Patients' quality of life was measured using the EORTC QOL-C30 questionnaire and the Karnofsky index.

· Patient’s satisfaction with health care was assessed using a questionnaire. This included several items that measured general satisfaction with health care received, availability of doctors, nursing availability (related to waiting time), continuity of care, personal qualities of nurses (related to perceived interest in the patient), and communication with doctors and nurses. The responses were ranked on a scale of 1 (completely disagree) to 5 (completely agree) and the raw scores were linearly transformed to values between 0 and 100. In all domains a higher score indicated greater satisfaction. The internal consistency (reliability) of the scales was measured using Cronbach's coefficient. 

· The quality of life and satisfaction questionnaires were administered at the start of the trial, every three months, and at the end of treatment. 

Statistical techniques 
Point estimates and 95% confidence intervals: to calculate the differences in percentages and means between groups. 

Analysis of variance: when the same set of samples are measured repeatedly to compare the effects of ‘before and after’ treatments and between groups, in terms of outcome measures, “quality of life” and “ satisfaction scores”.

Means and 95% confidence intervals: to calculate the difference in the size of the change between the initial and final questionnaire scores for the two groups. 

Conclusions based on the statistical analysis

Voluntary withdrawals from chemotherapy were significantly higher in the outpatient treatment group (difference 12% (95% confidence interval 1% to 24%)), but there were no differences between groups for withdrawals due to medical reasons (toxicity or disease progression). 

The groups showed no significant differences in use of healthcare resource for unplanned visits.

There were no differences between groups in quality of life, neither at the initial assessment or once treatment was completed nor in terms of changes in scores during the trial. Insomnia was the commonest symptom, followed by fatigue, pain, and appetite loss. Role functioning improved after treatment in both groups, although changes in scores were not significant. Scores on the Karnofsky scale and global health status remained stable. 

There were no differences between groups in scores on the initial satisfaction questionnaire. However, after completion of treatment, there was a significant difference between groups in the perception of nursing availability, with the hospital outpatients considering that they had to wait longer to receive chemotherapy than the patients treated at home. The home group also rated communications with nurses and the personal qualities of the nurses more highly. Global satisfaction with health care was higher in the home group, but the difference was not significant.

Are the statistical tests done correctly? Could some other statistical technique have been used? Explain why.

The use of point estimate is not that appropriate in calculating the differences in percentages and means between groups. This is because point estimates make use of a single value or point. The 95% confidence intervals gives the range of values of means for which the population mean lies. This would help in showing the extent of the variation in scores allocated between groups.

The use of analysis of variance to compare the effects of ‘before and after’ treatments and between groups, in terms of outcome measures, “quality of life” and “ satisfaction scores” is appropriate because, then the group can determine that difference do exist between home and outpatient chemotherapy. Alternatively, the team could have used t-tests of the difference between two means instead of ANOVA since there is only 2  population. 

Calculation of the 95% confidence interval estimate of the difference between two means is correct as then we can see how much worse or better off is the group. 


Pearson correlation to see whether there is a strong relationship between the chemotherapy treatment given at home and in a hospital.
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