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Case-control study: researchin inverse
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Controlling confounding factors

No difference between case and control groups for all the possibly-related
factors (confounding factors) except for the factor of interest.
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#9215. Miyake, et al. Int J Tuberc Lung Dis 2006; 10: 333-9.

Dietary fat and meat intake and idiopathic pulmonary fibrosis: a case-control study

in Japan.

Mortality of IPF = 3.3 (M) and 2.5 (W)
per 100,000 persons in Japan.

The median survival time is 4.2 yrs
Case = idiopathic pulmonary fibrosis
(IPF) diagnosed within 2 years

Control = acute bacterial pneumonia
or common cold

Age > 40yrs.
21 collaborating hospitals and 29
affiliated hospitals.

Dietary habits = at present
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Table 1 Characteristics of study population

n (%) or mean (SD)

Cases Controls
Variable (n = 104) (n = 60)
Sex male (%) 94 (90.4) 55(91.7)
Age, years (%)
40-49 3(2.9 2(3.3)
50-59 16 (15.4) 19 (31.7)
60-69 56 (53.9) 25 (41.7)
=70 29 (27.9) 14 (23.3)
Region (%)
Kanto-Koshinetsu 57 (54.8) 27 (45.0)
Tokal 12(11.5) 10 (16.7)
Kinki 14 (13.5) 5(8.3)
Chugoku-Shikoku 4 (3.9) 7(11.7)
Kyushu 17 (16.4) 11(18.3)
Pack-years of smoking (%)
Never 20(19.2) 15 (25.0)
=>0-19.9 10 (9.6) 11(18.3)
20.0-39.9 30 (28.9) 10 (16.7)
40.0-59.9 29 (27.9) 15 (25.0)
=60.0 15(14.4) 9 (15.0)
High employment status (%)* 18 (17.3) 8(13.3)
Occupational exposure (%)* 33 (31.7) 5(8.3)
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oD LIIDBI #9215. Miyake, et al. Int J Tuberc Lung Dis 2006; 10: 333-9.

Odds ratios [OR] for idiopathic pulmonary fibrosis by quartiles of intake of
selected foods high in fat (a part of the table)

Variable Cases (n) | Controls | Sex and age adjusted Multivariate! adjusted
(meat)* o« (n) P OR (95% CI) OR (95% CI)
p
Q1 (15.4) 21 A 20 1.00 1.00
Q2 (32.7) 31 \ 10 2.89 (1.16-8.06) 5.90 (1.76-21.70)
Q3 (44.7) 22 \ 19 1.25 (0.51-3.08) 2.11 (0.71-6.56)
L| Q4 (79.9) 30 \ 11 3.65 (1.38-10.35) 7.19 (2.15-27.07)
* Quatile medians in g per day alljusted for energy intake using residual methods are given in
parentheses.

1 Adjusted for age, sex, region, pack-years of smoking, employment status, occupational exposure,
fruit intake, and body mass index.

* OR = odds ratio; ClI = confidence\nterval; Q = quatrtile.
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Potential controls

#10712. Grimes, et al. Lancet 2005; 365: 1429-33.
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BIR/N1 PR (selection bias)
XIRBDBIRICEUD/N1T PR

Admission rate bias (Berkson’s bias)

RIRICKDE TICHT I DEIEMITTENIRN,

Incidence-prevalence bias (Neyman'’s bias) ... Prevalence or
Incidence
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Non-respondent bias
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Many others...
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{&%R/\ 772 (information bias)
(observation, classification, or measurement bias)
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Further readings:
#10713. Schulz KF, Grimes DA. Case-control studies: research in reverse. Lancet 2002; 359: 431-4.

#10712. Grimes DA, Schulz KF. Compared to what? Finding controls for case-control studies. Lancet
2005; 365: 1429-33.
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#15984. Delgado-Rodriguez M, Llorca J. Bias. J Epidemiol Community Health 2004: 58: 635-41.

No. Specific name of bias Group of bias Subgroup of bias (next level to specific name) Type of design affected

1 Incidence-prevalence bias (synonym of Neyman bias)
2 Apprehension bias Information bias Observer bias All studies
3 Competing risks Selection bias  Ascertainment bias All studies
4 Differential misclassification bias Information bias Misclassification bias All studies
5 Misclassification bias Information bias All studies
6 Mode for mean bias Information bias Reporting bias All studies
7 Non-differential misclassification bias Information bias Misclassification bias All studies
8 Obsequiousness bias Information bias Reporting bias All studies
9 Observer expectation bias Information bias Observer bias All studies

10 Observerlinterviewer bias Information bias Misclassification bias All studies

11 Recall bias Information bias Misclassification bias All studies

12 Reporting bias Information bias Misclassification bias All studies

13 Missing information in multivariable analysis

14 Detection bias

15 Diagnostic suspicion bias
16 Exclusion bias

17 Exposure suspicion bias
18 Friend control bias

19 Mimicry bias

20 Overmatching

21 Relative control bias

22 Confounding by indication
23 Rumination bias

24 Detection bias

25 Diagnostic suspicion bias
26 Mimicry bias

27 Healthy worker effect

28 Losses/withdrawals to follow up
29 Regression dilution bias
30 Regression to the mean

Selection bias
Selection bias
Selection bias
Selection bias
Information bias
Selection bias
Selection bias
Selection bias
Selection bias
Confounding
Information bias
Information bias
Information hias
Information bias
Selection bias
Selection bias
Information bias
Information bias

During study implementation

All studies (mainly retrospective)

Uneven diagnostic procedures in the target popula CC study

Detection bias

Inappropriate definition of the eligible population
Recall bias

Inappropriate definition of the eligible population
Detection bias

Inappropriate definition of the eligible population
Inappropriate definition of the eligible population

Recall bias

Misclassification bias

Detection bias

Detection bias

Inappropriate definition of the eligible population
During study implementation

Regression to the mean

CC study

CC study

CC study

CC study

CC study

CC study

CC study

CC study, CH study

CC study, retrospective CH study
CH study

CH study

CH study

CH study (mainly retrospective)
CH study, trial

CH study, trial

CH study, trial
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No. Specific name of bias

Group of bias

Subgroup of bias (next level to specific name)

Type of design affected

31 Neyman bias

32 Length biased sampling

33 Confounding by group

34 Ecological fallacy

35 Berkson’s bias

36 Inclusion bias

37 Ascertainment bias

38 Centripetal bias

39 Diagnostic/treatment access bias
40 Family aggregation bias

41 Healthcare access bias

42 Healthy volunteer bias

43 Non-random sampling bias
44 Non-response bias

45 Popularity bias

46 Protopathic bias

47 Referral filter bias

48 Lack of intention to treat analysis
49 Lead-time bias

50 Citation bias

51 Dissemination bias

52 Language bhias

53 Post hoc analysis

54 Publication bias

55 Allocation of intervention bias
56 Compliance bias

57 Differential maturing

58 Hawthorne effect

59 Participant expectation bias
60 Contamination bias

61 Purity diagnostic bias

Selection bias
Selection bias
Confounding
Information bias
Selection bias
Selection bias
Selection bias
Selection bias
Selection bias
Information bias
Selection bias
Selection bias
Selection bias
Selection bias
Selection bias
Information bias
Selection bias

Information bias
Selection bias
Selection bias
Selection bias
Selection bias
Selection bias

Ascertainment bias
Ascertainment bias

Inappropriate definition of the eligible population
Inappropriate definition of the eligible population
Inappropriate definition of the eligible population

Healthcare access bias

Healthcare access bias

Reporting bias

Ascertainment bias

Non-response bias

Lack of accuracy of sampling frame
During study implementation
Healthcare access bias

Healthcare access bias

Lack of accuracy of sampling frame
Lack of accuracy of sampling frame

Inappropriate definition of the eligible population

Publication bias
Lack of accuracy of sampling frame

Execution of an intervention
Execution of an intervention

Information bias
Information bias

Recall bias

Execution of an intervention

Selection bias

Spectrum bias

CS study, CC study with prevalent cases
CS study, screening

Ecological study

Ecological study

Hospital based CC study
Hospital based CC study
Observational study
Observational study
Observational study
Observational study
Observational study
Observational study
Observational study
Observational study
Observational study
Observational study
Observational study
Randomised trial

Screening study

Systematic review/meta-analysis
Systematic review/meta-analysis
Systematic review/meta-analysis
Systematic review/meta-analysis
Systematic review/meta-analysis
Trial

Trial

Trial

Trial

Trial

Trial, mainly community trials
Validity of diagnostic tests 12
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#15984. DeIgapIo-Rodnguez 1 | Al studies 12
M, Llorca J. Bias. . 0 S
J Epidemiol Community Observational study 1
Health 2004; 58: 635-41. 3 | Ecological study 2

4 Cross sectional study 2

5 Case-control study 13

6 Cohort study 9

7 Trial 10

8 Systematic review/meta-analysis 5
@ 9 Others 3
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No. Specific name of bias Group of bias  Subgroup of bias (next level to specific name) Type of design affected

22 Confounding by indication Confounding CC study, CH study
17 Exposure suspicion bias Information bias Recall bias CC study
23 Rumination bias Information bias Recall bias CC study, retrospective CH study
14 Detection bias Selection bias  Uneven diagnostic procedures in the target popula CC study
15 Diagnostic suspicion bias Selection bias  Detection bias CC study
16 Exclusion bias Selection bias  Inappropriate definition of the eligible population CC study
18 Friend control bias Selection bias  Inappropriate definition of the eligible population CC study
19 Mimicry bias Selection bias  Detection bias CC study
20 Overmatching Selection bias  Inappropriate definition of the eligible population CC study
21 Relative control bias Selection bias  Inappropriate definition of the eligible population CC study
31 Neyman bias Selection bias  Ascertainment bias CS study, CC study with prevalent cases
35 Berkson’s bias Selection bias  Inappropriate definition of the eligible population Hospital based CC study

36 Inclusion bias Selection bias  Inappropriate definition of the eligible population Hospital based CC study 13
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Does resent alcohol consumption reduce the risk of acute myocardial infarction and
coronary death in regular drinkers (Auckland, New Zealand)?

BRBBBZEDOATIE. RBLEZOEROMNHEEDEBIRZTTDIDH?

Non-fatal myocardial infarction in men

No. of drinksin | Controls Cases Odds ratio (95% confidence
the 24 hours* (n=458) (n=278) interval)
(%) (%) Crude Adjusted**
None 43 51 1.0 1.0
1-2 17 12 0.77 0.73 (0.59-0.91)
3-4 16 11 0.78 0.67 (0.51-0.87)
>4 24 26 0.95 0.76 (0.61-0.95)
Coronary death in men
(n=294) | (n=172)
None 46 60 1.0 1.0
1-2 19 11 0.67 0.61 (0.44-0.84)
3-4 18 13 0.75 0.57 (0.41-0.79)
>4 17 16 0.85 0.60 (0.43-0.82)

* One drink = 8g alcohol.

** Adjusted for age, smoking, and usual alcohol consumption

Controls were a
group-matched,
age- and sex-
stratified random
sampling selected
from the study
population using
the electoral rolls
as the sampling
frame.

#1363. Jackson, et al. Am J Epidemiol

1992; 136: 819-24,
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Does recent alcohol consumption reduce the risk of acute myocardial infarction and coronary
death in regular drinkers (Auckland, New Zealand)?
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#1363. Jackson, et al. Am J Epidemiol 1992; 136: 819-24.
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#®B...EVDH. BUHRIIL—TICXo>TBUHRR/NTOHNZ. TDE...
Is the apparent cardioprotective effect of recent alcohol consumption due to confounding
by prodromal symptoms?

#11635. Woulters, et al. Am J Epidemiol 2000; 151: 1189-93.

Adjusted odds ratios (95% CI) of Ml

Odds ratios (95% confidence intervals) adjusted for _
and coronary disease death

age, regular drinking pattern, smoking, and previous

coronary heart disease

(cases=443, controls=763)
(adjusted for all other variables)

Drinking | Myocardial Coronary
in the infarction death Variable Odds ratio
past 24 Alcohol drinking during | 1.07 (0.78-1.48)
hrs the past 24 hours
Jackson, et al. No 1.0 1.0 Prodromal 9.21
Yes 0.75 0.64 symptoms (3.90-21.77)
(062-0.90) (0.50-0.82) Previous coronary 9.19
heart disease (6.72-12.58)
Current study Yes 0.70 0.89 Gender 4.11 (3.01.5.61)
(using the (0.49-1.00) | (0.53-1.51) Sl
Jackson’s Age (per year) 1.05 (1.04-1.06)
criteria) Regular moderate- 0.65 (0.41-1.02)
Current study Yes 0.89 0.79 heavy drinking
(excluding 24-h (0.62-1.28) (0.48-1.31) Regular light drinking 0.78 (0.53-1.14)
nondrinkers .
who felt unwell) Current smoking 5.12 (3.64-7.20)
Former smoking 1.20 (0.88-1.63)
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SHEDBRE :  case-control study
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