
Epi 203: Epidemiologic Methods 
Problem Set 2: Disease Occurrence I
ANSWER KEY
Due: 10/06/09 at 1:30 pm section 
Possible points: 25 
1. State the measure of disease occurrence (e.g. point prevalence, cumulative incidence, etc.) that is given or can be calculated from the information provided for each study.

(a)   Investigators performed a one-time survey of 500 residents of California and asked whether respondents currently had a “common cold”.  Eighty residents responded “yes”.  The survey was conducted from January 1, 1997 to June 30, 1998. (1 pt)

Answer:  Point prevalence of the common cold.  Even though the survey took 18 months to complete, it is not period prevalence because each participant was asked about a cold at a single point in time, not whether he or she had had one at any time during the 18-month period.

(b)   Investigators performed a one-time survey of 500 residents of California and asked whether respondents had experienced a “common cold” anytime during the past year.  Two hundred residents responded “yes”.  The survey was conducted from Jan 1, 1999 to Dec. 31, 1999. (1 pt) 

Answer: Period prevalence of the common cold.  The key element here is that the “common cold” could have occurred anytime during the participant’s prior one year of life.  It may have been present at the beginning of the prior one year period or it may have occurred sometime after the beginning of the period.  Period prevalence is not often used but is most useful for measuring burden of disease for conditions with short term duration.  This study design should not be confused with a cohort study that would measure incidence.  This is because, first, the design is counting the presence of prevalent common colds at the beginning of the period of observation.  Cohort designs usually study initially disease-free individuals for their subsequent occurrence of disease.  Second, cohorts are defined by individuals at the beginning of a period of observation who are then followed forward and not by finding a group of persons who are asked about an outcome during some prior period of time.  In this prevalence study, the individuals who are questioned about their past year may be different from who were in the study base at the beginning of the period of observation.  

(c)   A cohort study of HIV infection followed 600 initially HIV-negative men of whom 85 men acquired HIV infection during the follow-up.  The mean follow-up time for the 600 men was 6.5 years. (1 pt) 

Answer: Incidence rate of HIV infection.  Using just the information that is provided, one can only calculate incidence using a person-time denominator.  The numerator will be 85 infections and the denominator 600 persons x 6.5 years to give 3900 person-years (the rate would be 2.3 per 100 person-years). Although cumulative incidence with the Kaplan-Meier method could theoretically be calculated in the cohort, you would need the time of each HIV infection for that calculation as well as the time of observation for all those who did not develop HIV infection.  It is possible to construct a life-table from the information by making some strong assumptions.  For example, you could assume an equal number of infections each year and an equal number of drop outs each year and calculate an average population at risk each year that would add up to the 3900 person-years, but this would be a dubious application of the life-table method because of the lack of information about when subjects actually dropped out of the study. 

(d) The probability that a participant in the Framingham Heart Disease study, which followed residents of Framingham, Mass. for many years for heart disease outcomes, experienced a myocardial infarction after 10 years of follow-up was estimated at 0.12. (1 pt)

Answer:  This probability (0.12) is the 10-year cumulative incidence of myocardial infarction.  Because the estimate is a probability (a proportion) it is based on persons at risk.  It is not a person-time rate.

2. Using the Kaplan-Meier method of estimating cumulative incidence, 
(a) Display in a table like Table 2-3 in Szklo and Nieto (p.53), the data and the probabilities for the information below on follow-up of 8 persons diagnosed with lung cancer.  In the figure below, C indicates censored and D indicates death. (2 pts)

Person #

1 ------------------C

2 ------------------------------------------------------------C

3 -----------------------------------D

4 ------------------------------------------C

5 ------------D

6 ------------------------------------------------------------C

7 -----------------------------------------------D

8 ------------------------------------------------------------C

  0      1      2      3      4      5      6      7      8      9      10 

                           Follow-up Times (months)   

Answer: 

(a) Kaplan-Meier Estimates Table

Time   Individuals   Number   Conditional prob   Conditional prob   Cumulative prob

(mos)    at risk        of events     of death                  of survival              of survival

   2            8                  1             1/8 (0.125)               7/8 (0.875)              0.875

   6            6                  1             1/6 (0.166)               5/6 (0.833)              0.729

   8            4                  1             1/4 (0.25)                 3/4 (0.75)                0.547 

(b) Calculate the cumulative incidence of death at 8 months. (1 pt)

 Answer:  Cumulative probability of death at 8 months = (1 – 0.547) = 0.453

(c)  Draw a graph of the survival function – by hand. (1 pt)

Answer:
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3. Consider the following cohort study investigating the occurrence of death following diagnosis of pancreatic cancer in 9 patients.  

	Patient
	Outcome

	1
	Died at 1 month

	2
	Still alive at 10 months

	3
	Died at 6 months

	4
	Moved away at 7 months

	5
	Died at 5 months

	6
	Last known to be alive at 9 months

	7
	Died at 4 months

	8
	Stopped coming back to clinic visits after 2 months

	9
	Died at 10 months


a) In preparation for a survival analysis estimating the cumulative incidence of death, enter the data into Stata and show a listing of the entire dataset. (1 pt)
Answer:

After entering the data into Stata:


Input id death obstime

      1 1 1

      2 0 10

      3 1 6


...

       end

then use the command:

list

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

  id | death    obstime |

     |-----------------|

  1. |     1         1 |

  2. |     0        10 |

  3. |     1         6 |

  4. |     0         7 |

  5. |     1         5 |

     |-----------------|

  6. |     0         9 |

  7. |     1         4 |

  8. |     0         2 |

  9. |     1        10 |

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

. 
b) Determine the 10 month cumulative incidence of death. (1 pt)
Answer:

After opening the dataset in Stata, use the commands:

stset obstime, f(death)
sts list
           Beg.          Net            Survivor      Std.

  Time    Total   Fail   Lost           Function     Error     [95% Conf. Int.]

-------------------------------------------------------------------------------

     1        9      1      0             0.8889    0.1048     0.4330    0.9836

     2        8      0      1             0.8889    0.1048     0.4330    0.9836

     4        7      1      0             0.7619    0.1479     0.3322    0.9351

     5        6      1      0             0.6349    0.1692     0.2382    0.8660

     6        5      1      0             0.5079    0.1767     0.1567    0.7807

     7        4      0      1             0.5079    0.1767     0.1567    0.7807

     9        3      0      1             0.5079    0.1767     0.1567    0.7807

    10        2      1      1             0.2540    0.2001     0.0146    0.6414

-------------------------------------------------------------------------------

Survival at 10 months is 0.25.  Therefore, cumulative incidence of death is 1 – 0.25 = 0.75.  

4. The San Francisco Men’s Health Study enrolled 394 HIV-infected homosexual men in 1984 and followed them for the next 10 years to determine the natural history of HIV infection (prior to the current era where effective therapy is available).  Using STATA and the STATA data file that you can download from the course website, called “Epi203survival.dta”: 
(a) list the Kaplan-Meier estimates of the survivor function (i.e. probability of not experiencing death) at different time points over the 10 year period. (2 pts)

Answer:
After opening the dataset in Stata, use the commands:

stset obstime, f(death)
sts list
           Beg.          Net            Survivor      Std.

  Time    Total   Fail   Lost           Function     Error     [95% Conf. Int.]

-------------------------------------------------------------------------------

 .3836      394      1      0             0.9975    0.0025     0.9821    0.9996

 .4795      393      0      1             0.9975    0.0025     0.9821    0.9996

 .5671      392      0      1             0.9975    0.0025     0.9821    0.9996

 .7534      391      1      0             0.9949    0.0036     0.9798    0.9987

 .7699      390      1      0             0.9924    0.0044     0.9765    0.9975

  1.23      389      1      0             0.9898    0.0051     0.9731    0.9962

 1.266      388      1      0             0.9873    0.0057     0.9697    0.9947

  1.29      387      2      0             0.9822    0.0067     0.9629    0.9915

 1.318      385      1      0             0.9796    0.0071     0.9596    0.9897

 1.337      384      1      0             0.9771    0.0076     0.9564    0.9880

 1.356      383      1      0             0.9745    0.0080     0.9531    0.9862

 1.441      382      1      0             0.9720    0.0083     0.9499    0.9844

  1.46      381      1      0             0.9694    0.0087     0.9467    0.9825

 1.477      380      1      0             0.9668    0.0090     0.9436    0.9806

 1.499      379      1      0             0.9643    0.0094     0.9405    0.9787

 1.523      378      1      0             0.9617    0.0097     0.9373    0.9768

 1.529      377      1      0             0.9592    0.0100     0.9343    0.9748

 1.537      376      1      0             0.9566    0.0103     0.9312    0.9728

 1.625      375      1      0             0.9541    0.0106     0.9281    0.9708

 1.638      374      1      0             0.9515    0.0108     0.9251    0.9688

 1.811      373      1      0             0.9490    0.0111     0.9221    0.9668

 1.819      372      1      0             0.9464    0.0114     0.9190    0.9647

 1.871      371      1      0             0.9439    0.0116     0.9160    0.9627

 1.915      370      1      0             0.9413    0.0119     0.9130    0.9606

 1.953      369      1      0             0.9388    0.0121     0.9101    0.9585

 1.973      368      1      0             0.9362    0.0123     0.9071    0.9565

 1.984      367      1      0             0.9337    0.0126     0.9041    0.9544

 2.036      366      1      0             0.9311    0.0128     0.9012    0.9523

 2.082      365      1      0             0.9286    0.0130     0.8982    0.9501

 2.137      364      1      0             0.9260    0.0132     0.8953    0.9480

 2.148      363      0      1             0.9260    0.0132     0.8953    0.9480

  2.17      362      1      0             0.9235    0.0134     0.8924    0.9459

 2.181      361      1      0             0.9209    0.0136     0.8894    0.9437

  2.26      360      1      0             0.9184    0.0138     0.8865    0.9416

 2.348      359      1      0             0.9158    0.0140     0.8836    0.9394

 2.479      358      1      0             0.9132    0.0142     0.8807    0.9372

 2.482      357      1      0             0.9107    0.0144     0.8778    0.9350

 2.521      356      1      0             0.9081    0.0146     0.8749    0.9329

 2.534      355      1      0             0.9056    0.0148     0.8720    0.9307

 2.537      354      1      0             0.9030    0.0150     0.8692    0.9285

 2.592      353      1      0             0.9005    0.0151     0.8663    0.9263

 2.622      352      2      0             0.8953    0.0155     0.8606    0.9218

 2.674      350      0      1             0.8953    0.0155     0.8606    0.9218

 2.833      349      1      0             0.8928    0.0156     0.8577    0.9196

 2.874      348      1      0             0.8902    0.0158     0.8548    0.9174

 2.926      347      1      0             0.8876    0.0160     0.8520    0.9151

 2.929      346      1      0             0.8851    0.0161     0.8491    0.9129

 2.937      345      1      0             0.8825    0.0163     0.8463    0.9106

 3.036      344      1      0             0.8799    0.0164     0.8434    0.9084

 3.063      343      0      1             0.8799    0.0164     0.8434    0.9084

 3.079      342      1      0             0.8774    0.0166     0.8406    0.9061

 3.101      341      1      0             0.8748    0.0167     0.8378    0.9039

 3.115      340      1      0             0.8722    0.0169     0.8349    0.9016

  3.17      339      1      0             0.8697    0.0170     0.8321    0.8993

 3.178      338      0      1             0.8697    0.0170     0.8321    0.8993

 3.214      337      1      0             0.8671    0.0172     0.8293    0.8970

 3.227      336      1      0             0.8645    0.0173     0.8264    0.8947

 3.408      335      1      0             0.8619    0.0174     0.8236    0.8925

 3.427      334      1      0             0.8593    0.0176     0.8208    0.8902

 3.444      333      1      0             0.8567    0.0177     0.8179    0.8879

 3.526      332      1      0             0.8542    0.0179     0.8151    0.8855

 3.567      331      1      0             0.8516    0.0180     0.8123    0.8832

 3.616      330      1      0             0.8490    0.0181     0.8095    0.8809

 3.619      329      1      0             0.8464    0.0182     0.8067    0.8786

 3.764      328      1      0             0.8438    0.0184     0.8039    0.8763

 3.882      327      1      0             0.8413    0.0185     0.8011    0.8740

  3.89      326      1      0             0.8387    0.0186     0.7983    0.8716

 3.907      325      1      0             0.8361    0.0187     0.7955    0.8693

 3.915      324      1      0             0.8335    0.0189     0.7927    0.8670

 4.011      323      1      0             0.8309    0.0190     0.7899    0.8646

 4.014      322      1      0             0.8284    0.0191     0.7871    0.8623

 4.016      321      1      0             0.8258    0.0192     0.7844    0.8600

 4.022      320      1      0             0.8232    0.0193     0.7816    0.8576

 4.033      319      1      0             0.8206    0.0194     0.7788    0.8553

 4.093      318      1      0             0.8180    0.0195     0.7760    0.8529

 4.153      317      1      0             0.8155    0.0196     0.7733    0.8506

 4.186      316      1      0             0.8129    0.0198     0.7705    0.8482

   4.2      315      1      0             0.8103    0.0199     0.7677    0.8459

 4.244      314      1      0             0.8077    0.0200     0.7650    0.8435

 4.279      313      1      0             0.8051    0.0201     0.7622    0.8411

  4.34      312      0      1             0.8051    0.0201     0.7622    0.8411

 4.425      311      1      0             0.8025    0.0202     0.7595    0.8388

 4.438      310      1      0             0.8000    0.0203     0.7567    0.8364

 4.479      309      1      0             0.7974    0.0204     0.7539    0.8340

 4.499      308      1      0             0.7948    0.0205     0.7512    0.8316

 4.515      307      1      0             0.7922    0.0206     0.7484    0.8292

 4.575      306      1      0             0.7896    0.0207     0.7457    0.8268

 4.605      305      1      1             0.7870    0.0207     0.7429    0.8245

 4.636      303      1      0             0.7844    0.0208     0.7402    0.8221

 4.658      302      1      0             0.7818    0.0209     0.7374    0.8197

  4.66      301      1      0             0.7792    0.0210     0.7346    0.8173

 4.674      300      1      0             0.7766    0.0211     0.7319    0.8148

 4.685      299      1      0             0.7740    0.0212     0.7291    0.8124

 4.688      298      1      0             0.7714    0.0213     0.7264    0.8100

 4.732      297      1      0             0.7688    0.0214     0.7237    0.8076

 4.734      296      1      0             0.7662    0.0215     0.7209    0.8052

 4.784      295      1      0             0.7636    0.0215     0.7182    0.8028

 4.858      294      1      0             0.7610    0.0216     0.7154    0.8004

 5.027      293      1      0             0.7584    0.0217     0.7127    0.7979

 5.101      292      1      0             0.7558    0.0218     0.7100    0.7955

 5.151      291      1      0             0.7532    0.0219     0.7072    0.7931

 5.159      290      1      0             0.7507    0.0219     0.7045    0.7907

 5.184      289      1      0             0.7481    0.0220     0.7018    0.7882

 5.197      288      1      0             0.7455    0.0221     0.6991    0.7858

 5.211      287      1      0             0.7429    0.0222     0.6963    0.7834

 5.216      286      1      0             0.7403    0.0223     0.6936    0.7809

 5.247      285      1      0             0.7377    0.0223     0.6909    0.7785

 5.301      284      1      0             0.7351    0.0224     0.6882    0.7761

 5.485      283      1      0             0.7325    0.0225     0.6855    0.7736

  5.51      282      1      0             0.7299    0.0225     0.6828    0.7712

 5.523      281      1      0             0.7273    0.0226     0.6801    0.7687

 5.534      280      1      0             0.7247    0.0227     0.6773    0.7663

 5.553      279      1      0             0.7221    0.0227     0.6746    0.7638

 5.584      278      1      0             0.7195    0.0228     0.6719    0.7614

 5.677      277      1      0             0.7169    0.0229     0.6692    0.7589

 5.718      276      1      0             0.7143    0.0229     0.6665    0.7565

 5.737      275      1      0             0.7117    0.0230     0.6638    0.7540

 5.764      274      1      0             0.7091    0.0231     0.6611    0.7516

 5.778      273      1      0             0.7065    0.0231     0.6584    0.7491

 5.786      272      1      0             0.7039    0.0232     0.6557    0.7467

 5.855      271      2      0             0.6987    0.0233     0.6504    0.7417

 5.868      269      1      0             0.6961    0.0234     0.6477    0.7393

 5.871      268      1      0             0.6935    0.0234     0.6450    0.7368

 5.888      267      1      0             0.6909    0.0235     0.6423    0.7343

 5.959      266      0      1             0.6909    0.0235     0.6423    0.7343

 5.975      265      1      0             0.6883    0.0235     0.6396    0.7318

 5.986      264      1      0             0.6857    0.0236     0.6369    0.7294

 6.052      263      0      1             0.6857    0.0236     0.6369    0.7294

 6.063      262      1      0             0.6831    0.0236     0.6342    0.7269

 6.101      261      1      0             0.6805    0.0237     0.6315    0.7244

   6.2      260      1      0             0.6778    0.0237     0.6288    0.7219

 6.282      259      1      0             0.6752    0.0238     0.6261    0.7194

 6.285      258      1      0             0.6726    0.0238     0.6234    0.7169

 6.318      257      1      0             0.6700    0.0239     0.6207    0.7144

 6.362      256      1      0             0.6674    0.0239     0.6180    0.7119

 6.375      255      1      0             0.6648    0.0240     0.6153    0.7094

 6.378      254      1      0             0.6621    0.0240     0.6127    0.7069

   6.4      253      1      0             0.6595    0.0241     0.6100    0.7044

 6.416      252      2      0             0.6543    0.0242     0.6046    0.6993

 6.425      250      1      0             0.6517    0.0242     0.6019    0.6968

 6.441      249      1      0             0.6491    0.0243     0.5992    0.6943

 6.444      248      1      0             0.6464    0.0243     0.5966    0.6918

 6.474      247      1      0             0.6438    0.0244     0.5939    0.6893

 6.499      246      1      0             0.6412    0.0244     0.5912    0.6868

 6.501      245      1      0             0.6386    0.0244     0.5885    0.6843

 6.518      244      1      0             0.6360    0.0245     0.5859    0.6817

 6.553      243      1      0             0.6334    0.0245     0.5832    0.6792

 6.627      242      1      0             0.6307    0.0246     0.5805    0.6767

  6.69      241      1      0             0.6281    0.0246     0.5778    0.6742

 6.737      240      1      0             0.6255    0.0246     0.5752    0.6716

 6.784      239      1      0             0.6229    0.0247     0.5725    0.6691

 6.814      238      1      0             0.6203    0.0247     0.5699    0.6666

  6.86      237      1      0             0.6176    0.0247     0.5672    0.6640

 6.877      236      1      0             0.6150    0.0248     0.5645    0.6615

 6.896      235      0      1             0.6150    0.0248     0.5645    0.6615

 6.926      234      1      0             0.6124    0.0248     0.5619    0.6590

 6.995      233      2      0             0.6071    0.0249     0.5565    0.6539

 7.011      231      1      0             0.6045    0.0249     0.5539    0.6513

 7.014      230      1      0             0.6019    0.0249     0.5512    0.6488

 7.022      229      1      0             0.5993    0.0250     0.5485    0.6462

 7.079      228      1      0             0.5966    0.0250     0.5459    0.6437

 7.096      227      1      0             0.5940    0.0250     0.5432    0.6411

 7.142      226      1      0             0.5914    0.0250     0.5405    0.6386

   7.2      225      1      0             0.5887    0.0251     0.5379    0.6360

 7.227      224      1      0             0.5861    0.0251     0.5352    0.6334

 7.238      223      1      0             0.5835    0.0251     0.5326    0.6309

 7.326      222      1      0             0.5809    0.0251     0.5299    0.6283

 7.337      221      1      0             0.5782    0.0252     0.5273    0.6258

 7.348      220      1      0             0.5756    0.0252     0.5246    0.6232

 7.384      219      1      0             0.5730    0.0252     0.5220    0.6206

  7.43      218      0      1             0.5730    0.0252     0.5220    0.6206

 7.614      217      1      0             0.5703    0.0252     0.5193    0.6180

 7.696      216      1      0             0.5677    0.0252     0.5166    0.6155

 7.707      215      1      0             0.5651    0.0253     0.5140    0.6129

 7.753      214      0      1             0.5651    0.0253     0.5140    0.6129

 7.775      213      0      1             0.5651    0.0253     0.5140    0.6129

 7.784      212      1      0             0.5624    0.0253     0.5113    0.6103

 7.803      211      1      0             0.5597    0.0253     0.5086    0.6077

 7.814      210      1      0             0.5571    0.0253     0.5059    0.6051

 7.855      209      1      0             0.5544    0.0253     0.5033    0.6025

 7.953      208      1      0             0.5517    0.0254     0.5006    0.5998

 7.967      207      1      0             0.5491    0.0254     0.4979    0.5972

 7.984      206      1      0             0.5464    0.0254     0.4952    0.5946

 7.992      205      1      0             0.5437    0.0254     0.4926    0.5920

 8.011      204      1      0             0.5411    0.0254     0.4899    0.5894

 8.014      203      1      0             0.5384    0.0254     0.4872    0.5868

 8.036      202      1      0             0.5357    0.0255     0.4845    0.5842

 8.041      201      1      0             0.5331    0.0255     0.4819    0.5815

 8.132      200      1      0             0.5304    0.0255     0.4792    0.5789

 8.137      199      1      0             0.5277    0.0255     0.4765    0.5763

 8.164      198      1      0             0.5251    0.0255     0.4739    0.5737

 8.195      197      1      0             0.5224    0.0255     0.4712    0.5710

   8.2      196      1      0             0.5197    0.0255     0.4686    0.5684

 8.211      195      1      0             0.5171    0.0255     0.4659    0.5658

 8.216      194      2      0             0.5118    0.0255     0.4606    0.5605

 8.225      192      1      0             0.5091    0.0255     0.4579    0.5579

 8.271      191      1      0             0.5064    0.0256     0.4553    0.5552

 8.277      190      1      0             0.5038    0.0256     0.4526    0.5526

 8.321      189      1      0             0.5011    0.0256     0.4500    0.5500

 8.337      188      0      1             0.5011    0.0256     0.4500    0.5500

 8.397      187      1      0             0.4984    0.0256     0.4473    0.5473

 8.405      186      1      0             0.4957    0.0256     0.4447    0.5447

 8.408      185      1      0             0.4931    0.0256     0.4420    0.5420

 8.416      184      1      0             0.4904    0.0256     0.4393    0.5393

 8.422      183      1      0             0.4877    0.0256     0.4367    0.5367

 8.468      182      1      0             0.4850    0.0256     0.4340    0.5340

  8.49      181      1      0             0.4823    0.0256     0.4314    0.5314

  8.54      180      1      0             0.4797    0.0256     0.4287    0.5287

 8.553      179      0      1             0.4797    0.0256     0.4287    0.5287

  8.57      178      1      0             0.4770    0.0256     0.4261    0.5260

 8.589      177      1      0             0.4743    0.0256     0.4234    0.5234

 8.608      176      1      0             0.4716    0.0256     0.4207    0.5207

 8.701      175      1      0             0.4689    0.0256     0.4181    0.5180

 8.729      174      1      0             0.4662    0.0255     0.4154    0.5153

 8.753      173      1      0             0.4635    0.0255     0.4127    0.5126

 8.896      172      1      0             0.4608    0.0255     0.4101    0.5099

 8.923      171      1      0             0.4581    0.0255     0.4074    0.5072

 8.975      170      1      0             0.4554    0.0255     0.4048    0.5046

 8.989      169      1      0             0.4527    0.0255     0.4021    0.5019

     9      168      1      0             0.4500    0.0255     0.3995    0.4992

 9.148      167      0      1             0.4500    0.0255     0.3995    0.4992

 9.151      166      1      0             0.4473    0.0255     0.3968    0.4965

 9.153      165      1      0             0.4446    0.0255     0.3941    0.4938

 9.189      164      1      0             0.4419    0.0255     0.3915    0.4910

 9.219      163      1      0             0.4392    0.0255     0.3888    0.4883

 9.247      162      1      0             0.4365    0.0254     0.3861    0.4856

 9.266      161      0      1             0.4365    0.0254     0.3861    0.4856

 9.296      160      0      1             0.4365    0.0254     0.3861    0.4856

 9.299      159      0      1             0.4365    0.0254     0.3861    0.4856

 9.345      158      0      1             0.4365    0.0254     0.3861    0.4856

 9.367      157      0      1             0.4365    0.0254     0.3861    0.4856

 9.373      156      0      1             0.4365    0.0254     0.3861    0.4856

 9.386      155      0      1             0.4365    0.0254     0.3861    0.4856

 9.389      154      1      0             0.4336    0.0254     0.3833    0.4828

 9.397      153      0      1             0.4336    0.0254     0.3833    0.4828

 9.408      152      0      1             0.4336    0.0254     0.3833    0.4828

 9.436      151      2      0             0.4279    0.0254     0.3777    0.4771

 9.501      149      0      1             0.4279    0.0254     0.3777    0.4771

 9.507      148      0      1             0.4279    0.0254     0.3777    0.4771

 9.512      147      0      1             0.4279    0.0254     0.3777    0.4771

 9.529      146      0      1             0.4279    0.0254     0.3777    0.4771

 9.532      145      1      0             0.4249    0.0254     0.3748    0.4741

 9.542      144      1      0             0.4220    0.0254     0.3718    0.4712

 9.545      143      0      1             0.4220    0.0254     0.3718    0.4712

 9.559      142      0      1             0.4220    0.0254     0.3718    0.4712

 9.562      141      0      1             0.4220    0.0254     0.3718    0.4712

 9.584      140      0      1             0.4220    0.0254     0.3718    0.4712

 9.586      139      0      1             0.4220    0.0254     0.3718    0.4712

 9.589      138      0      1             0.4220    0.0254     0.3718    0.4712

 9.603      137      0      1             0.4220    0.0254     0.3718    0.4712

 9.633      136      0      1             0.4220    0.0254     0.3718    0.4712

 9.644      135      0      1             0.4220    0.0254     0.3718    0.4712

 9.647      134      0      2             0.4220    0.0254     0.3718    0.4712

 9.658      132      0      4             0.4220    0.0254     0.3718    0.4712

 9.663      128      0      2             0.4220    0.0254     0.3718    0.4712

 9.666      126      0      1             0.4220    0.0254     0.3718    0.4712

 9.668      125      0      1             0.4220    0.0254     0.3718    0.4712

 9.674      124      0      1             0.4220    0.0254     0.3718    0.4712

 9.677      123      0      1             0.4220    0.0254     0.3718    0.4712

 9.679      122      0      1             0.4220    0.0254     0.3718    0.4712

 9.682      121      0      2             0.4220    0.0254     0.3718    0.4712

 9.685      119      0      2             0.4220    0.0254     0.3718    0.4712

 9.688      117      0      1             0.4220    0.0254     0.3718    0.4712

 9.693      116      0      2             0.4220    0.0254     0.3718    0.4712

 9.704      114      0      1             0.4220    0.0254     0.3718    0.4712

 9.707      113      0      2             0.4220    0.0254     0.3718    0.4712

  9.71      111      0      1             0.4220    0.0254     0.3718    0.4712

 9.723      110      0      2             0.4220    0.0254     0.3718    0.4712

 9.751      108      0      1             0.4220    0.0254     0.3718    0.4712

 9.753      107      0      1             0.4220    0.0254     0.3718    0.4712

 9.756      106      0      1             0.4220    0.0254     0.3718    0.4712

 9.759      105      0      1             0.4220    0.0254     0.3718    0.4712

 9.762      104      0      1             0.4220    0.0254     0.3718    0.4712

 9.767      103      0      1             0.4220    0.0254     0.3718    0.4712

 9.775      102      1      1             0.4178    0.0255     0.3676    0.4672

 9.781      100      0      2             0.4178    0.0255     0.3676    0.4672

 9.786       98      2      2             0.4093    0.0257     0.3588    0.4591

 9.789       94      0      1             0.4093    0.0257     0.3588    0.4591

 9.795       93      0      1             0.4093    0.0257     0.3588    0.4591

 9.797       92      0      1             0.4093    0.0257     0.3588    0.4591

   9.8       91      0      1             0.4093    0.0257     0.3588    0.4591

 9.803       90      0      1             0.4093    0.0257     0.3588    0.4591

 9.805       89      0      2             0.4093    0.0257     0.3588    0.4591

 9.819       87      0      1             0.4093    0.0257     0.3588    0.4591

 9.822       86      0      1             0.4093    0.0257     0.3588    0.4591

 9.825       85      0      1             0.4093    0.0257     0.3588    0.4591

  9.83       84      0      1             0.4093    0.0257     0.3588    0.4591

 9.833       83      0      2             0.4093    0.0257     0.3588    0.4591

 9.836       81      0      1             0.4093    0.0257     0.3588    0.4591

 9.838       80      0      1             0.4093    0.0257     0.3588    0.4591

 9.847       79      1      1             0.4041    0.0259     0.3533    0.4544

 9.855       77      1      1             0.3989    0.0261     0.3477    0.4495

 9.858       75      0      1             0.3989    0.0261     0.3477    0.4495

 9.863       74      0      1             0.3989    0.0261     0.3477    0.4495

 9.874       73      0      1             0.3989    0.0261     0.3477    0.4495

 9.877       72      1      0             0.3933    0.0263     0.3418    0.4445

 9.879       71      0      1             0.3933    0.0263     0.3418    0.4445

 9.896       70      1      1             0.3877    0.0265     0.3358    0.4393

 9.901       68      0      1             0.3877    0.0265     0.3358    0.4393

  9.91       67      0      3             0.3877    0.0265     0.3358    0.4393

 9.926       64      0      1             0.3877    0.0265     0.3358    0.4393

 9.934       63      0      1             0.3877    0.0265     0.3358    0.4393

  9.94       62      0      1             0.3877    0.0265     0.3358    0.4393

 9.948       61      0      1             0.3877    0.0265     0.3358    0.4393

 9.953       60      0      2             0.3877    0.0265     0.3358    0.4393

 9.962       58      0      2             0.3877    0.0265     0.3358    0.4393

 9.967       56      0      1             0.3877    0.0265     0.3358    0.4393

 9.978       55      0      1             0.3877    0.0265     0.3358    0.4393

 9.986       54      0      1             0.3877    0.0265     0.3358    0.4393

 9.995       53      0      1             0.3877    0.0265     0.3358    0.4393

 9.997       52      0      1             0.3877    0.0265     0.3358    0.4393

    10       51      0     51             0.3877    0.0265     0.3358    0.4393

-------------------------------------------------------------------------------

. 
(b) Determine the cumulative proportion of HIV-infected persons dying (i.e. cumulative incidence of death) at 8 years of follow-up (1 pt) 

 Answer: 8-year cumulative incidence of death = 1 – 0.54    = 0.46

(c) Plot the Kaplan-Meier survival curve for all participants, using Stata. (1 pt)


Answer:

Using the command:


sts graph
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5. STATA will show the numbers and pattern of censoring in a Kaplan-Meier analysis if you type the command sts graph, lost (after having declared your data is survival data by the command stset timevar, failure(failvar) ). 
(a) Using the same Stata dataset  (Epi203survival.dta), execute this command and print out the graph.  The number censored at different times of follow-up are displayed on the graph. (1 pt) 

Answer:
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(b) Inspect the pattern of censoring.  Assuming that all the subjects enrolled in the same month (January of 1984), does the censoring pattern suggest anything about the possible direction of bias in the estimated cumulative incidence of death at 10 years (2 pts)?

Answer:  Heavy censoring occurred late in follow-up (mainly the last year of observation).  A long recruitment period could create this same pattern (with the persons identified as “lost” in the last year of observation simply the result of administrative censoring), but since we specified the enrollment occurred in one month, this has to be true loss to follow-up.  Since these are HIV-infected subjects, you might be concerned that late losses to follow-up were occurring in those who were getting sick (10 years is the median time to AIDS in the era prior to effective antiretroviral therapy). Therefore, deaths among those who became lost to follow-up may be undetected and both cumulative incidence at 10 years as well as person-time rates would underestimate the true incidence of death.

6. Consider the following abstract from a study of the risk of type 1 diabetes in siblings of type 1 diabetic patients (Harjutsalo et al. Diabetes 54:563-569, 2005):


The aims of our analysis were to obtain the empirical risk estimates for type 1 diabetes in the siblings of a Finnish population-based cohort of childhood-onset diabetic patients and search for demographic and other factors predicting the risk of type 1 diabetes in siblings. We defined the diabetes status of all siblings of all probands who are included in the nationwide register of Finnish cases for whom type 1 diabetes was diagnosed before age 18 years between 1965 and 1979. Siblings’ diabetes status was ascertained by a record search of nationwide registries through 2001, and the type of diabetes and date of its manifestation were obtained from medical records. The total number of person-years during the follow-up was 405,685. Of the 10,168 siblings at risk, 647 (6.4%) had been diagnosed with type 1 diabetes by 2001. The cumulative incidence of type 1 diabetes by ages 10, 20, 30, 40, and 50 years in all siblings was 1.5, 4.1, 5.5, 6.4, and 6.9%, respectively. A young age at diagnosis in the index case, paternal young-onset diabetes, male sex, and older parental age at delivery considerably increased the risk of type 1 diabetes for siblings. This large prospective family study of type 1 diabetes in siblings of childhood-onset diabetic patients provides reliable empirical estimates for the sibling recurrence risk. 
Note:  Cumulative incidence was calculated using the Kaplan-Meier technique.  

(a) The abstract states that 647 (6.4%) of the siblings at risk developed type 1 diabetes.   Interpret what this 6.4% means?  Is it a useful estimate of incidence? (1 pt)

Answer:  The percentage of 6.4% is not particularly easy to interpret nor is it very useful.  Because it has no amount of time associated with it, it is not a cumulative incidence.  Nor is it an incidence rate.  About all you can say is that it is the percentage of siblings of persons with diagnosed diabetes between 1965 and 1979 who were themselves diagnosed with diabetes by 2001 – not useful or intuitive.  The 10,168 siblings at risk were followed for different amounts of time, and this cannot be captured by a simple calculation of the proportion that developed type 1 diabetes.  This kind of raw calculation is often performed in published work but it is of little value.  Instead, a description of the denominator at risk (10,168) and the total number of diagnoses (647) would suffice as a statement of the rawest level of data, without actually forming the (nebulously understood) percentage. 

(b) Based on the information provided in the abstract, would a sibling born in 1991 contribute data to the cumulative incidence to age 10 years?  To 50 years?  When do you believe was the earliest birth date of any sibling contributing to this analysis?  Explain your answers. (1 pt)

Answer:  The sibling born in 1991 would have contributed to the cumulative incidence to age 10 year and the cumulative incidence to age 50 years.  In fact, all of the siblings at risk (all 10,168) could have contributed data to both of the estimates of cumulative incidence.  This question illustrates that no matter how long one is observed one’s data can contribute to the calculation of cumulative incidence of any length.  Because the study closed in 2001 and we know that a cumulative incidence to age 50 was calculated, we know that there must be siblings who were born as far back as 1951.   It is possible, but we cannot prove, that siblings born before 1951 may also have contributed up to 50 years of observation; all that we can be sure of is that there are siblings who were born at least as far back as 1951.   

(c)  The cumulative incidence of type I diabetes by age 20, among siblings of individuals with type 1 diabetes, is stated to be 4.1% in this article.  However, in a survey taken in 2001 among 20 year-old siblings of individuals with type 1 diabetes in this region, the prevalence of type 1 diabetes was 12%.   What could explain the discrepancy in these reports (4.1% vs 12%), other than chance?  Assume that the method of ascertainment of type 1 diabetes in each report was the same.  (Clue: we are not looking for a specific biological explanation but rather a general phenomena). (1 pt)
Answer:  The prevalence estimate obtained in the 2001 survey is a rough approximation of the 20 year cumulative incidence of type 1 diabetes in persons born in 1981 who were siblings of persons with type 1 diabetes.  Although it is not an exact estimate, it is likely to be, if anything, an underestimate if some persons born in 1981 have already died from type 1 diabetes.  This group born in 1981 is known as a birth cohort. The difference between the estimates in the two studies could be a cohort effect with more recent birth cohorts having a higher incidence of T1DM at all ages.  Those contributing to the 20 year cumulative incidence estimates in the Harjutsalo paper included siblings born in several decades (1950-1990’s) while the 2001 survey in 20 year olds is only based on the cohort born in 1981.  A cohort effect refers to some phenomenon that differentially affects a certain cohort (in this instance, a cohort defined by the year they were born “a birth cohort”). 

Another possible explanation is a period effect with all of those alive during a recent period experiencing an increased incidence of type 1 diabetes, perhaps due to an environmental factor that emerged around 1980.  Period effects influence all persons alive during that calendar period.  

See the two graphs below.  The first is a graph of the cumulative incidence figures given in the Harjutsalo abstract.  The second, taken from the manuscript, shows cumulative incidence separately for those born in different decades.  This second graph suggests that this is in fact a cohort effect with higher incidence in those born more recently.  If it was a period effect starting in the 1980s, we would expect a different appearance of the graphs in Figure 2.  The separate lines for the birth cohorts born <1970 and 1970-79 would start to rise more steeply towards older ages, as those cohorts enter the 1980s (and experience whatever factor is causing the period effect).
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7.  The following abstract and results are from a study of nursing home placements (Wang et al. Medical Journal of Australia 2001; 174: 271-275):

Objective: To assess cumulative incidence and non-cognitive factors predicting nursing home placement in a defined older population.
Design and setting: Six-year follow-up of a population-based cohort living west of Sydney.
Participants: 3654 non-institutionalised residents aged 49 years or older (82.4% of those eligible) participated in baseline examinations during 1992 to 1994.
Main outcome measures: Permanent nursing home admission for long-term institutionalised aged care in New South Wales, confirmed by records of approvals by the regional Aged Care Assessment Team and subsidy payments by government.
Results: After excluding 384 participants who moved from the area or were lost to follow-up, 162 participants (5.0%) had been admitted to nursing homes on a permanent basis by October 1999. Six-year cumulative incidences for nursing home placement were 0.7%, 1.1%, 2.4%, 3.9%, 9.0%, 18.3% and 34.9% for people aged 55-59, 60-64, 65-69, 70-74, 75-79, 80-84 and 85 years or older, respectively. … 

Conclusions: Incidence of institutional aged care doubled for each five-year interval from the age of 60 years. A range of non-cognitive factors predict nursing home placement. 

Describe the possible effect of these losses to follow-up (384 participants) on the reported cumulative incidence estimates.  First, describe a scenario where the reported cumulative incidence is an underestimate of truth.  Second, describe a scenario where the reported cumulative incidence is an overestimate of truth. (2 pt)

Answer:  A key assumption of cumulative incidence calculations is that “censored observations have the same probability of the event (after censoring) as those remaining under observation.”   If those lost to follow-up were more or less likely to be admitted to a nursing home than those who remained in follow-up, the cumulative incidence estimates will be an under- or over-estimate of the true incidence.  One example that would tend to under-estimate the incidence is if persons leave the analysis because they are getting frailer, move to be closer to their children, and then later get admitted to a nursing home outside of the region. An overestimate might occur if those lost to follow-up were still working and more likely to move out of the area for job-related reasons – but healthier and less likely to be admitted to a nursing home.  

8.  For the following questions, please refer to the article by Ondrusova and Ondrus to be discussed in Journal Club on October 6th.  (Ondrusova and Ondrus. Epidemiology and treatment delay in testicular cancer: a retrospective study. Int Urol Nephrol. 40: 143-148, 2008)
(a) What is the incidence of testicular cancer in 30 to 34 year men in the Slovak Republic between 1993 and 2002?  Is the estimate provided an example of cumulative incidence or an incidence rate? (1 pt)

Answer: The estimate provided in the article by Ondrusova and Ondrus is an incidence rate. The incidence of testicular cancer in 30-34 year old men in the Slovak Republic between 1993 and 2002 is 19.5/100,000 person-years.

(b) Explain how you think the incidence of testicular cancer in 30 to 34 year old men was derived?  In other words, how do you think the authors got their estimate? (1 pt)

Answer: The estimate provided for the incidence of testicular cancer in 30-34 year old men in the Slovak Republic between 1993 and 2002 (19.5/100,000 person-years) is the actual incidence rate, based on the presumed number of cases and presumed person-time contributed by 30-34 year old men. We are given few details about how either cases or person-time were derived.  We are told that the cases came from the cancer registry but details of (or reference to) how the registry works are absent.  Person-time is presumably derived from national census data, but, again, we are not told about how this operates.   The “average” incidence rate reported (6.2/100,000 person-years) was age-adjusted.  This adjustment was derived by normalizing the incidence rate against a reference population (the "World population" reference group identified in the article).  Adjustment to one age distribution allows for meaningful comparison of total incidence across countries.  For age-specific incidence in a narrow age range (such as 30-34) adjustment is not needed. 

(c) The authors contend that the incidence of testicular cancer has increased from 1968 to 2002 in the Slovak Republic.  Can you describe any alternative explanations for their data? (1 pt)

Answer: Other than truth, there are several other potential explanations for the increased incidence rate of TC from 1968 to 2002. One can figure out these other explanations by thinking about how incidence rates are calculated in terms of the numerator and denominator.  For the numerator (number of cases), it is possible that things have changed since 1968 in terms of whether men will self-present with testicular complaints, whether doctors are performing screening exams, whether doctors are performing biopsies on testicular masses or attributing them to a benign cause, and whether all completed biopsies with malignant diagnoses are getting reported into a registry.  The increased incidence over time could simply be the result of more complete reporting.  Or, perhaps,  in more recent years, the Slovak Republic has started screening practices for TC that approaches other industrialized countries, and hence the Slovakian healthcare system would identify more TC that are more likely to have a benign course. Regarding the denominator (person-time), it is possible that methods used to count the population have changed, especially in an area with such rapid socio-political changes.  Perhaps with the new political changes in the country, there are gains in the overall population that are not being captured by the nascent census procedure.  This could result in overestimates of testicular incidence in the recent years.   .
Figure 1
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