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Identifying Patterns

September 11, 2009

Prof. Little

Problem Set #1: pages 24-27 #4-12

Oops – question 1 was also assigned – check the web page again.

4. a) The Public Health Service studied men, women, and the different age groups separately to reduce confounding factors. For example, women could be affected by different health factors that are not as prevalent in men, such as breast cancer. Without accounting for this difference, it could appear that women were less healthy due to smoking although breast cancer could have also deteriorated their health. The study separated the subjects by age group because health changes with age. It is likely that an 85-year-old smoker would be unhealthier than a 20-year-old smoker would because the 85-year-old would be exposed to more diseases that are related to old age.

     That is correct.

b) The lesson learned from this study is not necessarily true. For example, the current smokers who were on average much healthier than those who had recently stopped smoking may be healthier because those who recently stopped smoking stopped because their health was in peril. If they were forced to stop in order to protect their lives, it is logical that their health would be worse.

Exactly.

5. Zinc sulfate should not be given to treat idiopathic hypoguesia. Those who improved during the first trial from the zinc sulfate could have received psychological influence from the doctors. For example, the doctors could have spent extra time with those who they believed were going to get better and in thinking that their health was going to improve, those who were receiving the zinc sulfate could have psychologically tricked their bodies into feeling better. The first trial is invalid in comparison to the second due to the bias that the doctors could have had.

Good reasoning.

6. The patients who showed no improvement in the first half of the treatment would believe that they were in two of the four groups, although it was quite possible that they were already receiving the zinc sulfate. That is, the group that would receive only the placebo or the group that had received the placebo for the first half and would now be receiving the treatment. These patients could have, in a positive mindset, believed that they were in the latter of these two groups. Due to this positive attitude, they could have psychologically tricked themselves into thinking that they were improving.

Yes – one form of placebo effect.

7. a) This was an observational study. The investigators only observed the results of the actions of the subjects. The subjects placed themselves into groups, being either part of the treatment group or the control group.

b) The investigators adjusted for age, education, and marital status because they were all confounding factors that could skew the results in one way or another. For example, women could be more susceptible to cervical cancers at certain ages. Also, a greater education could mean that the woman was more knowledgeable to what caused cancer and as a result avoid these factors. Finally, marital status affects the sexual activity of a woman. Since cervical cancer is caused by HPV, a sexually transmitted infection, and the pill does not protect women from sexually transmitted infections, a woman’s sexual activity would affect her risk of cervical cancer.

c) This factor is the frequency that those who use the pill have sex. If a woman has more sex, the probability that she will contract a sexually transmitted disease such as HPV increases. As her probability to contract HPV increases, her probability to get cervical cancer also increases.

d) The conclusion is not justified by the data. There are still confounding factors which too heavily effect the results of the data. The most prominent of these factors is the frequency of the sexual activity of the users of the pill. It is possible that the woman who uses the pill has sex more often and therefore has an increased chance in contracting HPV. The more likely that a user is to contract HPV the more likely they are to contract cervical cancer.

"THE INCIDENCE OF CERVICAL CANCER AND DURATION OF ORAL CONTRACEPTIVE USE -- PERITZ et al. 106 (6): 462 -- American Journal of Epidemiology." Oxford Journals | Medicine | American Journal of Epidemiology. Web. 10 Sept. 2009.<http://aje.oxfordjournals.org/cgi/content/abstract/106/6/462>.

Exactly – excellent.

7. This statistic does not prove that burglars go to work when other people go on vacation. During the months between Memorial Day and Labor Day it is usually warmer than the rest of the year. More people leave their windows open. This increases their chances to leave their houses open, which leaves them more susceptible to burglaries.
Even more damaging to this claim: Note that Memorial Day is at the end of May and Labor Day is at the beginning of September.  That's a bit more than three months, so a bit more than 25% of the year in any case.  Is it so surprising if 25% of the burglaries happen in that period?


8. a) The experiments did not confirm the observational studies. The observational studies suggested that high vitamin intake reduced the rate of death from colon and lung cancers while the experiments showed that vitamin intake had no effect on the death rate from colon cancer and that the death rate due to lung cancer increased with the increased vitamins.

b) The observational studies could have reached the wrong conclusion due to confounding factors. The factors that could be considered confounding include other nutrients (such as fiber) in the vegetables and that those who ate more vegetables and fruits lived healthier lifestyles. That is, their healthy lifestyles decreased their probability to die from lung or colon cancer.

c) The experiments could have also reached the wrong conclusion. They might have overlooked confounding factors also, like lifestyle or duration of consuming vegetables and fruits. Since these studies injected people with vitamins, those who were injected could have lived less healthy lifestyles that increased their chance to die from lung or colon cancer. Also, their control group was not given a placebo, that is, they were not injected with a unaffecting substance. This could have created a bias that could have skewed the results of the experiment.

Answers to a,b are good, but while what you say for c is possible it is less likely.
That is the whole point of doing a randomized double-blind trial.  People with different characteristics that could affect the outcome are put in both the treatment and the control groups, so things should average out.

9.  a) This was an observational study. The subjects volunteered to be part of the study and the investigators observed the children’s food intake and their ability to self-regulate their meals.

b) This study showed that mothers who were more controlling over their children’s food intake had children who lacked the ability to self-regulate their meals. Children with more controlling mothers were more likely to be unable to regulate their energy intake.

c) The controlling behavior by the mother which causes children to eat more does not necessarily explain an association between controlling behavior by the mother and her child’s level of body fat. A mother could control her child in multiple ways, which could affect her child’s level of body fat in several different ways. Two examples come to mind. First, a controlling mother could be afraid that their child would be injured playing sports and games outside. Since this child gets limited exercise, it is more probable that this child would have a higher fat level. Second, a controlling mother could try to control a child’s every extracurricular activity and as a result the child could be very active. This activity would most likely decrease the child’s level of fat.

d) The gene that is linked to obesity would not necessarily explain the association between the controlling behavior of a mother and a child’s ability to control his level of body fat. This gene could cause the high level of body fat on its own regardless of the mother’s controlling nature over her child. It could be considered a confounding factor since it could distract from the results of the test making it seem as though the child’s inability to regulate his or her body fat level due to his mother’s controlling behavior.

No – strictly speaking not a confounding factor, since it is hard to see how that gene could also be associated with the mother's behavior.  See page 20 in our text for a similar example.

e) The association between a mother’s controlling behavior and her child’s inability to regulate his or her energy food intake could be caused by the psychological inflictions caused by the mother. That is, if the mother controlled the child’s food intake so that the child only ate healthy foods and was not allowed to eat sugary and fatty foods, the child could be overwhelmed by the freedom and opts to choose foods high in fat and sugar. This could explain why the child has a higher level of fat in their body.

f) I do not support the Chronicle’s advice on child rearing. Although I think that it is important for children to be able to know how to feed themselves so they can self-regulate their energy levels, I also think that it is important for their parents to help them learn this. Without their parents controlling them the children could easily eat sugars and fats all day, which would be bad for their health. I think that it is important for the parents to let their children regulate most of what they should eat, but be able to stop them from making poor decisions that will negatively affect their health.

Johnson PhD, Susan L., and Leann L. Birch PhD. "Parents' and Children's Adiposity and Eating Style -- Johnson and Birch 94 (5): 653 -- Pediatrics." AAP - Journal of the American Academy of Pediatrics. Web. 09 Sept. 2009. <http://pediatrics.aappublications.org/cgi/content/abstract/94/5/653>.

10. a) The treatment group in this comparison is the group of prisoners who volunteered for boot camp. That is, they will be receiving treatment to try to help them stay out of prison. The control group is the remaining prisoners who plan to serve their term and leave prison in the conventional way.

b) This comparison is based on an observational study. The prisoners volunteer to enter the boot camp and therefore place themselves either into the treatment group or into the control group. The investigators in the study merely observe the results of the study.

c) This data does not show that boot camp worked. Since the study was an observational study, the investigators may have not corrected for the confounding factors. These factors include the patients’ willingness to join the program. Those who joined may have already reentered prison or had a greater need to stay out of prison due to family issues or parole issues. These factors could made it seem as though boot camp worked although it could have actually been due to the confounding factors.

 National Criminal Justice Reference Service. Web. 10 Sept. 2009. <http://www.ncjrs.gov/txtfiles/bcamps02.txt>.

Careful – willingness to join the program is not a confounding factor.  A confounding factor would be something that is associated with willingness to join the program and with staying in it to completion.

11.  It is true that the percentage of registered Democrats who vote must be higher than the percentage of registered Republicans. Since each ward has a certain number of people and there is a higher percentage of Democrats than Republicans in the wards there are always more Republicans than Democrats. If the percentages of the Democrats were taken from one ward and the percentages of the Republicans were taken from a second ward, it is possible that the percentage of Republicans who vote could be higher than the percentage of the Democrats who vote.

No, there could be a Simpson's Paradox situation going on here (like the example of Derek Jeter and David Justice's batting averages that we discussed in class).

