Statistics for Epidemiology                 Nicholas P. Jewell 

Solution Set: Chapter 7
Question 7.1

(i) The sample size

(ii) The population prevalence of exposure (P(E))

(iii) The population risk of disease (P(D))

(iv) The population Odds Ratio

Question 7.2

	
	Case
	Control
	

	Exposed
	50 (a)
	21 (b)
	71 (a+b)

	Unexposed
	238 (c)
	524 (d)
	762 (c+d)

	
	288 (a+c)
	545 (b+d)
	833 (a+b+c+d)
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)) = 1/a + 1/b + 1/c + 1/d = 1/50+ 1/21 + 1/238 + 1/524 = .0737

95% confidence interval for log OR: 
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))) = 1.657 + 1.96√(.0737) = (1.1249, 2.1891)

95% confidence interval for OR: 

(e1.1249, e2.1891) = (3.08, 8.93) 

Small sample adjustment:
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     = 1/50.5+ 1/21.5 + 1/238.5 + 1/524.5 = .0724

Small sample 95% confidence interval for log OR: 
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)) = 1.642 + 1.96√(.0724) = (1.1146, 2.1694)

Small sample 95% confidence interval for OR: 

(e1.1146, e2.1694) = (3.05, 8.75) 

From the confidence interval, which does NOT include the null value OR=1, we may infer that there is some evidence of an association between biomass fuel exposure and TB case status.  The odds ratio of TB for exposed compared to unexposed individuals was estimated as 5.24 (3.08, 8.93).  The difference associated with the small sample adjustment is negligible.

STATA

. input case fuel count

          case       fuel      count

  1.        1          1         50

  2.        1          0        238

  3.        0          1         21

  4.        0          0        524

  5. end

cc case fuel [freq=count], wo             

(The wo (short for Woolf) option is needed here to get Stata to do the comparable calculations to above)

                 | fuel                   |             Proportion

                 |   Exposed   Unexposed  |     Total     Exposed

-----------------+------------------------+----------------------

           Cases |        50         238  |       288      0.1736

        Controls |        21         524  |       545      0.0385

-----------------+------------------------+----------------------

           Total |        71         762  |       833      0.0852

                 |                        |

                 |      Point estimate    |  [95% Conf. Interval]

                 |------------------------+----------------------

      Odds ratio |         5.242097       |  3.078771    8.925503  (Woolf)

 Attr. frac. ex. |         .8092366       |  .6751951    .8879615  (Woolf)

 Attr. frac. pop |         .1404925       |

                 +-----------------------------------------------

                             chi2(1) =    44.10  Pr>chi2 = 0.0000

Without the wo option, Stata provides exact confidence intervals

. cc case fuel [freq=count]

                                                        Proportion

                 |   Exposed   Unexposed  |     Total     Exposed

-----------------+------------------------+----------------------

           Cases |        50         238  |       288      0.1736

        Controls |        21         524  |       545      0.0385

-----------------+------------------------+----------------------

           Total |        71         762  |       833      0.0852

                 |                        |

                 |      Point estimate    |  [95% Conf. Interval]

                 |------------------------+----------------------

      Odds ratio |         5.242097       |  3.004807    9.386937  (exact)

 Attr. frac. ex. |         .8092366       |  .6671999     .893469  (exact)

 Attr. frac. pop |         .1404925       |

                 +-----------------------------------------------

                             chi2(1) =    44.10  Pr>chi2 = 0.0000

Question 7.3

	
	
	Cases
	Controls
	

	Alcohol Consumption (gms/day)
	>80
	96
	109
	205

	
	<80
	104
	666
	770

	
	
	200
	775
	995
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H0: OR=1, i.e., there is no association between oesophageal cancer and alcohol 

      consumption (independence)

HA: OR(1, i.e., there is an association between oesophageal cancer and alcohol 

      consumption.
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So there is evidence to suggest an association between alcohol consumption and incidence of oesophageal cancer. The OR for oesophageal cancer comparing heavy alcohol consumers (>80 gms/day) to light alcohol consumers (<80 gms/day) was estimated as 5.64 (3.97,7.92).
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The small sample adjustments are less than 2% in the point estimate of OR, and make no change to the second decimal place in the associated 95% confidence interval. Here, the sample sizes of cases and controls are large enough to ignore small sample adjustments.



STATA:


. display chiprob(1,110.26)

8.595e-26
. cci 96 104 109 666, wo

                                                        Proportion

                 |   Exposed   Unexposed  |     Total     Exposed

-----------------+------------------------+----------------------

           Cases |        96         104  |       200      0.4800

        Controls |       109         666  |       775      0.1406

-----------------+------------------------+----------------------

           Total |       205         770  |       975      0.2103

                 |                        |

                 |      Point estimate    |  [95% Conf. Interval]

                 |------------------------+----------------------

      Odds ratio |         5.640085       |  4.000589    7.951467  (Woolf)

 Attr. frac. ex. |         .8226977       |  .7500368    .8742371  (Woolf)

 Attr. frac. pop |         .3948949       |

                 +-----------------------------------------------

                           chi2(1) =   110.26  Pr>chi2 = 0.0000

. input case alcohol count

          case    alcohol      count 

  1.      1         1            96

  2.      0         1           109

  3.      1         0           104

  4.      0         0           666

  5. end

. cc case alcohol [freq=count], wo

                 | alcohol                |             Proportion

                 |   Exposed   Unexposed  |     Total     Exposed

-----------------+------------------------+----------------------

           Cases |        96         104  |       200      0.4800

        Controls |       109         666  |       775      0.1406

-----------------+------------------------+----------------------

           Total |       205         770  |       975      0.2103

                 |                        |

                 |      Point estimate    |  [95% Conf. Interval]

                 |------------------------+----------------------

      Odds ratio |         5.640085       |  4.000589    7.951467  (Woolf)

 Attr. frac. ex. |         .8226977       |  .7500368    .8742371  (Woolf)

 Attr. frac. pop |         .3948949       |

                 +-----------------------------------------------

                             chi2(1) =   110.26  Pr>chi2 = 0.0000

Question 7.4 

	
	CHD 

Death
	No CHD Death
	Total

	No Fish


	42
	163
	205

	Fish Eater
	34
	227
	261

	Total


	76
	390
	466
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From the confidence interval, which does NOT include the null value RR=1, we may infer that there is some evidence of an association between fish consumption and risk of death from CHD.  The relative risk of death from CHD for men with a fish-free diet compared to men who reported eating more than 35g/day of fish was estimated as 1.57 (1.04, 2.38).  The difference associated with the small sample adjustment is negligible.

STATA:


. csi 42 34 163 227

                 |   Exposed   Unexposed  |     Total

-----------------+------------------------+----------

           Cases |        42          34  |        76

        Noncases |       163         227  |       390

-----------------+------------------------+----------

           Total |       205         261  |       466

                 |                        |

            Risk |   .204878    .1302682  |  .1630901

                 |                        |

                 |         Pt. Est.       |  [95% Conf. Interval]

                 |------------------------+----------------------

 Risk difference |         .0746098       |  .0059064    .1433133  

      Risk ratio |          1.57274       |  1.040093    2.378165  

 Attr. frac. ex. |         .3641671       |  .0385471    .5795078  

 Attr. frac. pop |         .2012503       |

                 +-----------------------------------------------

                             chi2(1) =     4.68  Pr>chi2 = 0.0305

. input chd fish cellno

           chd       fish     cellno  

  1.        1          1        42

  2.        1          0        34

  3.        0          1       163

  4.        0          0       227

  5. end

. cs chd fish [freq=cellno]

                               fish

                 |   Exposed   Unexposed  |     Total

-----------------+------------------------+----------

           Cases |        42          34  |        76

        Noncases |       163         227  |       390

-----------------+------------------------+----------

           Total |       205         261  |       466

                 |                        |

            Risk |   .204878    .1302682  |  .1630901

                 |                        |

                 |         Pt. Est.       |  [95% Conf. Interval]

                 |------------------------+----------------------

 Risk difference |         .0746098       |  .0059064    .1433133  

      Risk ratio |          1.57274       |  1.040093    2.378165  

 Attr. frac. ex. |         .3641671       |  .0385471    .5795078  

 Attr. frac. pop |         .2012503       |

                 +-----------------------------------------------

                             chi2(1) =     4.68  Pr>chi2 = 0.0305

Question 7.5 

	
	Bladder Cancer
	

	
	Occurs
	Does not occur
	Total

	Smokers
	250
	99750
	100000

	Non-smokers
	125
	199875
	200000

	Total
	375
	299625
	300000
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STATA:

. csi 250 125 99750 199875

                 |   Exposed   Unexposed  |     Total

-----------------+------------------------+----------

           Cases |       250         125  |       375

        Noncases |     99750      199875  |    299625

-----------------+------------------------+----------

           Total |    100000      200000  |    300000

                 |                        |

            Risk |     .0025     .000625  |    .00125

                 |                        |

                 |         Pt. Est.       |  [95% Conf. Interval]

                 |------------------------+----------------------

 Risk difference |          .001875       |  .0015467    .0022033  

      Risk ratio |                4       |  3.227556    4.957311  

 Attr. frac. ex. |              .75       |  .6901681    .7982777  

 Attr. frac. pop |               .5       |

                 +-----------------------------------------------

                             chi2(1) =   187.73  Pr>chi2 = 0.0000

. input occurs smoke obs

        occurs      smoke        obs  

  1.       1          1          250

  2.       0          1        99750

  3.       1          0          125

  4.       0          0       199875

  5. end

. cs occurs smoke [freq=obs]

                              smoke

                 |   Exposed   Unexposed  |     Total

-----------------+------------------------+----------

           Cases |       250         125  |       375

        Noncases |     99750      199875  |    299625

-----------------+------------------------+----------

           Total |    100000      200000  |    300000

                 |                        |

            Risk |     .0025     .000625  |    .00125

                 |                        |

                 |         Pt. Est.       |  [95% Conf. Interval]

                 |------------------------+----------------------

 Risk difference |          .001875       |  .0015467    .0022033  

      Risk ratio |                4       |  3.227556    4.957311  

 Attr. frac. ex. |              .75       |  .6901681    .7982777  

 Attr. frac. pop |               .5       |

                 +-----------------------------------------------

                             chi2(1) =   187.73  Pr>chi2 = 0.0000
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 when P(E)=0.2. Also the maximum value of AR  occurs when P(E)=1 in this case which is then ¾=0.75. See also the graph below.
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Question 7.5

	
	Heart Disease
	No Heart Disease
	

	Balding
	127 (a)
	1,224 (b)
	1,351 (a+b)

	No hair loss
	548 (c)
	7,611 (d)
	8,159 (c+d)

	
	675 (a+c)
	8,835 (b+d)
	9,510 (a+b+c+d)
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 = (a/a+b)/(c/c+d) = (127/1,351)/(548/8,159) = 1.3996
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              = .008836
95% CI for the log RR:

log (
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))) = .3362 + 1.96√(.008836) = .3362 + .18424 = (.15196, .52044)

95% CI for the RR:

(e.15196, e.52044) = (1.2,1.7)
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 = (ad-bc)/(a+c)(c+d) = ((127)(7,611) – (1,224)(548))/(675)(8,159) = .0537

log(1- 
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(a+d))/nc = (1,224 + .0537(7,738))/(9,510)(548) 

      = .0003146

95% CI for log(1-AR):

log (1-
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               = -.0552 + .0348 = (-.09, -.0204)

95% CI for 1-AR:

(e-.09, e-.0204) = (.914, .980)

95% CI for –AR:

(-.086, -.020)

95% CI for AR:

(.02, .09)

STATA

. input case bald count

          case       bald      count

  1.        1          1        127

  2.        1          0        548

  3.        0          1       1224

  4.        0          0       7611

  5. end

. cs case bald [freq=count]

                 | bald                   |

                 |   Exposed   Unexposed  |     Total

-----------------+------------------------+----------

           Cases |       127         548  |       675

        Noncases |      1224        7611  |      8835

-----------------+------------------------+----------

           Total |      1351        8159  |      9510

                 |                        |

            Risk |  .0940044    .0671651  |  .0709779

                 |                        |

                 |      Point estimate    |  [95% Conf. Interval]

                 |------------------------+----------------------

 Risk difference |         .0268393       |   .010357    .0433216  

      Risk ratio |         1.399603       |  1.164103    1.682744  

 Attr. frac. ex. |         .2855115       |  .1409696    .4057325  

 Attr. frac. pop |         .0537185       |

                 +-----------------------------------------------

                             chi2(1) =    12.66  Pr>chi2 = 0.0004

Note that Stata does not provide a confidence interval for the Attributable Risk (here referred to as Attr. frac. pop)
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