Statistics for Epidemiology                 Nicholas P. Jewell 

Solution Set: Chapter 6
Question 6.1

An Exposure-Control design

Question 6.2

	
	Cases
	Controls
	

	Textile work
	22 (a)
	9 (b)
	31 (a+b)

	Other work
	35 (c)
	48 (d)
	83 (c+d)

	
	57 (a+c)
	57 (b+d)
	114 (a+b+c+d)


H0:  Employment in the textile industry is independent of oral cancer

HA:  Employment in the textile industry is associated with oral cancer
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Comparing the test statistic to a χ2 distribution with 1 df we find a p-value of  0.0062 (STATA can be used to get the p-value).

There is strong evidence that textile work and disease status are associated.

STATA

Three methods presented:

Method 1:

. input case textile count

          case    textile      count

  1. 1 1 22

  2. 1 0 35

  3. 0 1 9

  4. 0 0 48

  5. end

We now use the “cc” command because this is a case-control study (does not matter for calculation of the χ2  test, but may help avoid other confusion (like incorrect calculation of the Relative Risk) 

. cc case textile [freq=count]

                                                        Proportion

                 |   Exposed   Unexposed  |     Total     Exposed

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

           Cases |        22          35  |        57      0.3860

        Controls |         9          48  |        57      0.1579

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

           Total |        31          83  |       114      0.2719

                 |                        |

                 |      Point estimate    |  [95% Conf. Interval]

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

      Odds ratio |         3.352381       |  1.280245    9.240295  (exact)

 Attr. frac. ex. |         .7017045       |  .2188995    .8917784  (exact)

 Attr. frac. pop |         .2708333       |

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

                             chi2(1) =     7.49  Pr>chi2 = 0.0062
Note that the cs (cohort study) and the cc(case control) commands give slightly different output.  The first reports the relative risk and other measures of association that can be calculated from a cohort (exposure-based sampling or population-based) study and the second reports those which can be calculated from a case-control study.  All give the same value for the χ2 statistic and associated p-value.

Method 2:
. cci 22 35 9 48

                                                        Proportion

                 |   Exposed   Unexposed  |     Total     Exposed

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

           Cases |        22          35  |        57      0.3860

        Controls |         9          48  |        57      0.1579

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

           Total |        31          83  |       114      0.2719

                 |                        |

                 |      Point estimate    |  [95% Conf. Interval]

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

      Odds ratio |         3.352381       |  1.280245    9.240295  (exact)

 Attr. frac. ex. |         .7017045       |  .2188995    .8917784  (exact)

 Attr. frac. pop |         .2708333       |

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

                             chi2(1) =     7.49  Pr>chi2 = 0.0062
Method 3:

. tab case textile [freq=count], chi2

           |        textile

      case |         0          1 |     Total

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

         0 |        48          9 |        57 

         1 |        35         22 |        57 

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

     Total |        83         31 |       114 

          Pearson chi2(1) =   7.4878   Pr = 0.006
Question 6.3
	
	CHD
	No CHD
	

	Fish
	34 (a)
	227 (b)
	261 (a+b)

	No Fish
	42 (c)
	163 (d)
	205 (c+d)

	
	76 (a+c)
	390 (b+d)
	466 (a+b+c+d)


H0:  Fish consumption is independent of CHD death

HA:  Fish consumption is associated with CHD death
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Comparing this test statistic to a χ2 distribution with 1 df we find a p-value of approximately 0.03.

There is therefore some evidence that fish eating status and CHD mortality are associated.

STATA

Any of the three methods illustrated for Solution 6.2 can be used here as well.

For example (using csi because this is a population-based study):

. csi 34 42 227 163

                 |   Exposed   Unexposed  |     Total

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

           Cases |        34          42  |        76

        Noncases |       227         163  |       390

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

           Total |       261         205  |       466

                 |                        |

            Risk |  .1302682     .204878  |  .1630901

                 |                        |

                 |      Point estimate    |  [95% Conf. Interval]

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

 Risk difference |        -.0746098       | -.1433133   -.0059064  

      Risk ratio |         .6358329       |  .4204922    .9614529  

 Prev. frac. ex. |         .3641671       |  .0385471    .5795078  

 Prev. frac. pop |         .2039648       |

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

                             chi2(1) =     4.68  Pr>chi2 = 0.0305
(Exposed here means eating fish)



. 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

(Exposed here means eating no fish)

. input chd fish cellno

           chd       fish     cellno  

  1.        1          1        42

  2.        1          0        34                      (fish = 1 means eating no fish)
  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 6.4

	
	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)


H0:  Exposure to biomass fuel is independent of TB case status

HA:  Exposure to biomass fuel is associated with TB case status
χ2obs = n(ad-bc)2/(a+b)(a+c)(b+d)(c+d) = 833((50*524)-(21*238))2/(71)(288)(545)(762) = 44.1

Comparing this test statistic to a χ2 distribution with 1 df we find a p-value of 
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 (STATA can be used to get the p-value).

There is very strong evidence that exposure to biomass fuel and TB are associated.

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]

                                                        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 6.5

	
	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)


H0:  Baldness by 45 years of age is independent of heart disease risk

HA:  Baldness by 45 years of age is associated with heart disease risk

χ2obs = n(ad-bc)2/(a+b)(a+c)(b+d)(c+d) = 9,510((127*7,611)(1,224*548))2/ (675)(8,835)(1,351)(8,159) =   12.66

Comparing this test statistic to a χ2 distribution with 1 df we find a p-value of .0004 (STATA can be used to get the p-value).

There is strong evidence that baldness by 45 years of age is associated with heart disease risk.

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

Question 6.6

The first study since the average of 0.4 and 0.1 (i.e.0.25) is closer to 0.5 than the average of 0.2 and 0.04 (i.e. 0.12). Everything else is equivalent in the two studies (OR and sample sizes).

Alternatively, look at the “average” tables from the two studies:

Study 1

	
	A
	Not A
	

	B
	40
	10
	50

	Not B
	60
	90
	150

	
	100
	100
	200


OR = 6.0  χ2 = 24.0
Study 2

	
	A
	Not A
	

	B
	20
	4
	24

	Not B
	80
	96
	176

	
	100
	100
	200


OR = 6.0  χ2 = 12.1
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