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Introduction

Both baldness and cardiovascular disease are more common in males than in
fomales. Is there a nk between the twa? The answer (o this question is especilly
important when treatments for baldness are considered. Minoxidl, a drug used to
reat hypertension, has been shown to be effective on some paents o Teat male
pattern baldness when applied topicaly. I baldness in isel increases the isk of
cardiovascular disease, then any incraase in cardlovascular disease among
Ninoxidil usors might mistakenly be atiibuled 10 the use of the drug. This data se,
from an artle by Resko, Rosenberg and Shapiro (1993), contains he results of a
ase-control study of male heart atiack victims investigating the rlatonship
batween baldness and heart attacks.
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Protocol

Data for 772 controls and 665 cases were used in this study. Cases and controls
‘consisted of men under the age of 55 adrited (0 35 hospials n eastern
Massachusetts and Rhode lsand. Staff rom the School of Public Healh, Boston
University Schoolof Medicin, tslephoned the hospials weeky o locate eighble
ases. Cases consisted of men who wer admited for and surived s is heart
attack wih no prior histoy of sevous cardicvascular problems. Conirols were those
man admitted {0 the hospitals or non-fata, non-cardiac reasons. Man with a prior
hisory of serious cardiovascular problems were exciuded from the conirol group.

Both cases and contols were interviewed and the degree of badness of al
Subjects was determined as folows:

1.in-person interviews of cases and conrols were made when possible and the.
interviewer’ assessment of bakdness was recarded:

2. patents udged their own baldness using both the Hamilion Baldness Scale (see
scale) and on & scale fom 1 (0o baldness) o 5 (exireme baldness). A copy of the
Hamiton Bakdnoss Scale was mailed to those patiens inerviowed by tolaphone.




RESULTS

	Distribution of Baldness According to the Modified Hamilton Baldness Scale

	 

	 
	Patient's Assessment
	Interviewer's Assessment

	 Baldness
	Cases
	Controls
	Cases
	Controls

	 I, II
	378
	508
	238
	480

	 IIa, III, IIIa, IVa
	 64
	 86
	 44
	 82

	 III vertex, IV
	140
	126
	108
	137

	 V, Va
	 47
	 39
	 40
	 46

	 VI, VII
	 27
	 10
	 35
	 23

	 Unknown
	 9
	 3
	200
	  4

	 
	665
	772
	665
	772


	Distribution of Baldness According to a Five Point Scale

	 

	 
	Patient's Assessment
	 

	Baldness
	Cases
	Controls
	 

	1
	251
	331
	*Data were missing for two cases

	2
	165
	221
	

	3
	195
	185
	

	4
	 50
	 34
	

	5
	  2
	  1
	

	 
	663*
	772
	 


QUESTIONS

Question 1

The median ages of the cases and controls were 47 years and 43 years, respectively. The researchers used a method of analysis which takes this difference into account. Explain why this is important.

Solution 1

Age may be a confounding factor. The degree of baldness and the risk of a heart attack may both increase with age.

Question 2a

The subjects who were not interviewed in person were asked to classify the extent of their baldness themselves. Discuss any problems this might cause.

Solution 2a

A person might be more optimistic about how much hair he has than an impartial interviewer.

Question 2b

Suggest a method of comparing the differences in the Modified Hamilton Baldness Scale classifications when the interviewer assessed the baldness and when the person assessed his own baldness. Use a statistical procedure to determine if there are any differences between the two groups of assessments. Discuss the validity of any assumptions you make.

Solution 2b

The experiment has been designed so that we have paired data. Each subject is associated with two baldness assessments, his own and the interviewer's. If the actual data were available, we could calculate the differences in the scores for each of the subjects and then conduct a one-sample t-test to see if the mean of these differences was significantly different from zero.

Since the raw data are not available, another method of comparison might involve comparing the mean scores of the interviewer assessments and the patient assessments. Begin by re-labeling the classifications as 1.0 for baldness measures I and II, 2.0 for measures IIa, III, IIIa and IVa, 3.0 for measures III vertex and IV, and so on. Calculate the mean scores for the patient and interviewer assessments. The large sample sizes imply that the means are nearly normally distributed and that the two-sample z-test can be used to test for differences in the means with the population variances being replaced by the sample variances.

	 
	Number
	Mean
	Sample Variance 

	Patient Assessments
	1425
	1.764
	1.228

	Interviewer Assessments
	1233
	1.897
	1.474


The z-statistic is 2.932. The corresponding p-value is less than 0.004 which indicates the difference between the mean assessments of the two groups is statistically significant. The observed difference, 1.897 - 1.764 = 0.1333, is not very big in practical terms. Note that the baldness ratings were in integer form, 1 to 5, and that both means are 2 when rounded to the nearest integer. 

In order to conduct the two-sample z-test, we are assuming independent samples. This assumption is not entirely accurate since the same subjects were used to obtain the assessments for both groups. Suppose a positive correlation exists between [image: image4.png]


and [image: image5.png]


, the means of the patient assessments and interviewer assessments, respectively. It can be shown that the test statistic used above is too small (see technical comment). The correct test statistic would account for the positive correlation and, as a result, yield a z-value larger than 2.932. The corresponding p-value would be smaller than the p-value obtained above. 

Question 3

Comment on the differences between the Modified Hamilton Baldness Scale assessments and the five-point scale assessments. Which method of assessing baldness do you prefer? Why?

Solution 3

Few of the men classified themselves as "severely bald" when using the five-point scale. In addition, each man would have his own interpretation of what each of the five levels of baldness represented. Using the Modified Hamilton Baldness Scale with its pictures would probably result in a more consistent, less subjective assessment of baldness.

Question 4

Comment on the fact that the researchers assessing the baldness of the men were not blinded, that is, they knew whether the person was a case or control.

Solution 4

The researchers might be tempted to place borderline subjects into a higher baldness category if it was known that the subject was a member of the case group. It may have been difficult to avoid the problem in this investigation since many of the interviews were conducted in the hospital. A blinded study may have been possible had all of the interviews been performed after the hospital stay.

Question 5

Whether a subject wore a hairpiece, had a hair transplant or used Minoxidil was not investigated. Explain how each of these might affect the results.

Solution 5

It is likely a lower rating on the baldness scale will be given to men wearing a hairpiece or men having had a hair transplant. These men may either be more likely or less likely to have heart attacks. Minoxidil used topically could also produce a lower baldness rating. Underrating by the interviewers could mask any positive association between baldness and heart attack risk.

Question 6

After classifying the subjects as having "severe vertex baldness" (categories VI and VII of the Modified Hamilton Baldness Scale) or not (all other categories), use a statistical procedure on the interviewer assessment data in Table 2 to determine if this type of baldness is associated with heart attacks and interpret your results.

Solution 6

An appropriate statistical procedure would be the Chi-square test. The following table contains the actual number of men who fell into each category. The values in parentheses are the number of men expected to fall into that category if there is no association between baldness and heart attacks.

	 
	Cases
	Controls

	Severe Baldness
	 35  (21.85)
	 23  (36.10)

	Not Severe
	430 (443.15)
	745 (731.90)


The resulting Chi-square statistic is 13.28 with 1 d.f., producing a p-value less than 0.0005. This test indicates that an association exists between the two-category classification of baldness and the occurrence of heart attacks. Notice that close to 50 percent more of the men had heart attacks than did not when classified under the "severe vertex baldness" category. The data suggests that men who have heart attacks are more likely to have severe vertex baldness. These results do not account for the possible sources of bias mentioned in previous questions.
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