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Table 1. Individual Studies of the Effects of Combined Hormonal Contraceptives on the Development of Rheumatoid Arthritis

Study
Hernandez-Avila et al
1990

Pedersen et al 20073
Brennan and Silman

1994

Brennan and Silman
1994

Brennan and Silman
1994

Brennan et al 19974
Karlson et al 2004°
Pikwer et al 20098
Hazes et al 1990

del Junco et al 1985
Moskowitz et al 1990
Doran et al 2004
Pedersen et al 20067
Pedersen et al 20064
Pedersen et al 20064

Spector et al 19908

Spector et al 19907

Study Design
Cohort study

Frequency-matched
case-control study

Case-control
monozygotic twins

Case-control
dizygotic twins

Case-control
population controls

Nested case-control
study

Cohort study
Nested case-control
Case-control in sibs
Population-based
case-control study
Case-control
population based
case-control study
Case-control
Case-control ACP+
Case-control ACP-

Case-control vs. OA

Case-control vs.
population

1 OR = odds ratio
2 RR = relative risk

3 The sample size is large enough to detect ORs of 1.5-2 . OR is my calculation. Study population overlap with Pedersen et al 2006.

OR!
Ever Use

1.1
(0.76-1.6)

1.11
(0.48-2.54)

1.03
(0.63 - 1.67)

0.56
(0.34 - 0.92)
1.24
(0.91 - 1.71)
1.65
(1.06 - 2.57)
1.19
(0.68 - 2.07)
0.56
(0.29-1.12)
0.6
(0.30-1.17)

RR2
Ever Use
0.9
(0.6-1.4)

0.25
(0.03-2.24)
0.75
(0.17-3.35)
0.43
(0.17-1.09)

1.1
(0.9-1.3)

0.41
(0.16-1.09)
1.1
(0.7-1.7)

OR RR
Current Use

0.15
(0.1-2.3)
1.3
(0.7-2.4)
2
(0.97-4.21)
1
(0.40-2.52)
1
(0.57 - 1.76)

Current Use

OR RR
Past Use Past Use
0.9
(0.6-1.3)

1
(0.6-1.7)
1
(0.4-2.2)

4 Rheumatoid arthritis cases only, very few with current OC use. Current use excluded from analyses as only 3 versus 5 cases versus controls.
5 Notes that breast feeding is protective.
5 Notes that breast feeding is protective.

7 Same population as Pedersen 2007. ACP = anti-citrullinated protein antibody.
8 Only considered oral contraceptive use prior to the age of 35.

Cases

115

366

35

31

60

69

674

136

86

182

71

445

366

209

103

150

150

Controls

116,445

478

35

31

160

69

110,026

544

118

182

280

445

478

477

477

157

180

Quality
Score
94%
92%
90%
90%
90%
90%
90%
90%
89%
88%
88%
88%
87%
87%
87%
85%

85%



Study

Berglin et al 2010
Merlino et al 2003°
Jorgensen et al 1996°
Jorgensen et al 1996°
Vandenbroucke et al
1982

Pope et al 1999

Linos et al 1983"*
Allebeck et al 198412
Hannaford et al 19903
Adab et al 2014

Adab et al 2014

van Zeben et al 199016
Rodriguez et al 2009

Vessey et al 1987

Darwish and Armenian
1987

Wingrave and Kay 19787

Hazes et al 1989

Study Design

Case-control
Prospective cohort
Case-control <5 years

of use
Case-control >5 years

of use
Case-control
Case-control
Case-control
Case-control
Prospective cohort
study
Cohort'4
Cohort®®
Case-control
Cohort study
Cohort study
Case-control

Cohort study

Case-control

9 Women aged 55-69.

OR!
Ever Use

0.6
(0.1-3.1)

1.14
(0.91-1.40)
1.18
(0.84-1.67)

1.12
(0.79-1.79)
1.29
(0.64-2.58)

RR?
Ever Use

0.79
(0.45-1.38)

1
(0.67 — 1.50)

0.713
(0.41 - 1.23)

0.76
(0.5 - 1.14)

0.42
(0.27-0.65)

1.7
(0.8-3.5)

0.7
(0.40 - 1.24)

0.72
(0.27-1.89)

0.49
(0.28-0.88)

0.39

OR
Current Use

0.85
(0.45-1.60)

RR
Current Use

0.45
(0.28-0.75)

0.82
(0.59 - 1.15)

0.58

10 Confounded that OCP use was strongly associated with year of mother's birth and rheumatoid arthritis patients were older.

11 Overlaps with Del Junco.

12 Defined those on OCPs for less than a year as non-users.
13 Results likely skewed by age of current users versus patients.

14 physician diagnosis of rheumatoid arthritis or pain/swelling of 2 3 joints including wrist. Notes that breast feeding is protective.

15 Physician diagnosis of rheumatoid arthritis or pain/swelling of 2 3 joints including wrist and 2 1 ACR definition. Notes that breast feeding is protective.
16 Overlaps with Hazes 1990 and focuses on severe disease.

OR
Past Use

0.81
(0.46-1.41)

17 Clear skewing in the age of rneumatoid arthritis cases. This study was funded by pharmaceutical companies which sell hormonal contraceptives.

RR
Past Use

0.4
(0.22-0.72)

0.94
(0.72 - 1.22)

Cases

70

158

176

228

34

229

76

23,000

669

247

173

579

78

100

94

135

Controls

280

31,178

145

302
68
458
152
23,000
6,654
7,076
378
4,234
16,954
100
46,000

378

Quality
Score

85%
84%
80%
80%
79%
79%
78%
78%
78%
78%
78%
75%
71%
68%
65%
59%

48%



Study Study Design OR? RR? OR RR OR RR Cases Controls  Quality
Ever Use Ever Use Current Use  Current Use Past Use Past Use Score
(0.24-0.63) (0.32-1.04)
Hernandez-Avila et al Cohort study 1 217 Not 31%
1989 (0.7-1.3) stated



Table 2. Meta-analyses of Studies of the Effects of Combined Hormonal Contraceptives on the Development of Rheumatoid

Arthritis

Study

Romieu et al
1989

Romieu et al
1989

Spector and
Hochberg 1990
Spector and
Hochberg 1990
Spector and
Hochberg 1990
Pladevall-Vila et
al 1996
Pladevall-Vila et
al 1996
Pladevall-Vila et
al 1996
Pladevall-Vila et
al 1996
Pladevall-Vila et
al 1996

Study Design

Meta-analysis case-control studies
Meta-analysis Longest duration of
use in case-control studies
Meta-analysis

Meta-analysis case-control studies
Meta-analysis cohort studies
Meta-analysis

Meta-analysis case-control studies
Meta-analysis cohort studies

Meta-analysis population-based
studies

Meta-analysis hospital-based
studies

L NA = not available

OR
Ever Use
0.79
(0.58-1.08)
0.65
(0.39-1.08)
0.73
(0.61-0.85)
0.6
(0.48-0.75)
0.88
(0.70-1.12)

RR
Ever Use

0.84
(0.66-1.08)
0.73
(0.65-0.85)
0.95
(0.81-1.12)
1.11
(0.80-1.54)
0.71
(0.37-1.37)

OR

Current Use

0.98
(0.34-2.77)

RR

Current Use

0.93
(0.66-1.32)

OR
Past Use
0.73
(0.49-1.08)

RR
Past Use

1447

NA?

1634

1245

389

1177

367

810

924

589

Cases

Controls
2314
NA?
181,841
2028
179,813
142,225
31,655
110,570
NA?

NA!

Quality
Score

90%
90%
89%
89%
89%
89%
89%
89%
89%

89%



Table 3. Individual Studies of the Effects of Combined Hormonal Contraceptives on the Development of Crohn’s Disease

Study
Study Design
Boyko et al 1994 Case-control
Katschinski 1993 Case-control
Katschinski 19932 Case-control
Khalili et al 20133 Cohort
Cornish et al 2008 Meta-analysis
Cornish et al 20084 Meta-analysis
Lashner et al 1989 Case-control
Garcia Rodriguez et al
2005° Cohort
Lesko et al 1985° Case-control
Godet et al 19957 Meta-analysis
Sandler et al 1992 Case-control
Persson et al 1993 Case-control
Halfvarson et al 20068 Case-control
Lowe et al 2009° Case-control
Ng et al 201210 Case-control
Ng et al 20121* Case-control

! Adjusted RR for 1-3 years prior to disease onset.
2 Adjusted RR for >3 years prior to disease onset.
3 Hazard ratios (RR adjusted for time).

4 High quality studies.

5 OR increased with duration of use.

5 RR is from multiple logistic regression analysis.
7 Adjusted for smoking.

8 Monozygotic and dizygotic twins.

9 Adjusted incidence rate ratio.

10 Twins study.

1 Multivariate analysis.

OR
Ever Use

1
(0.46-2.16)

4
(1.1-14.2)
9.04
(1.11-73.6)

RR
Ever Use

2
(1.0-3.7)

1.43

1.7
(1.0-3.2)
1.44
(1.12 - 1.86)

1.49
(0.99-2.26)

1.7
(0.9-3.2)

1.05

OR
Current Use

0.73
(0.34-1.59)

RR
Current
Use

2.5
(0.75-4.6)
3.1
(1.1-6.7)
2.82
(1.65 - 4.82)
1.46
(1.26-1.70)
1.58
(1.07-2.40)

1.94
(0.85-4.45)

15
(0.4-5.3)

OR
Past Use

1.8
(0.61-5.29)

RR
Past Use

1.39

(1.05 - 1.85)

1.04

(0.816-1.340)

1.04
(0.50-2.17)

Cases

91

315

1251

51

171

57

531
184
152
102
21,172

125

Controls

169

117,060

74,564

51
10,000
2189
49,156
217

305

102
754,6131

125

Quality
Score

94%
93%
93%
93%
91%
91%
88%
88%
83%
82%
81%
81%
75%
74%
74%

74%



Study

Sicilia et al 2001
Corrao et al 1998
Katschinski 19932
Logan and Kay 1989

Han et al 2010
Vessey et al 198613

Calkins et al 19864
Calkins et al 19861°

Vcev et al 2015

Study
Design

Case-control
Case-control
ever use

Case-control

Cohort

Case-control
Cohort

Case-control
Case-control

Case-Control

12 RR for use >3 years.

13 Authors calculation, adjusted for smoking.

14 Hospital controls.
15 Neighborhood controls.

OR
Ever Use
2.8
(2.01-7.77)

1.14
(0.44-2.96)
1.6
(0.59-4.37)
0.28
(0.03-2.46)

RR
Ever Use

4.3
(1.3-14.4)
1.7
(0.88 -3.2)
0.66
(0.38 - 1.15)

OR

Current Use

3.4
(1.0-11.9)

RR
Current
Use

1.33

OR

Past Use

1.8
(0.4-7.3)

RR
Past Use

Cases

103

225

83

42

315
18

66

66

11

Controls
103

225

83
45,958

536
17,014

67
71

42

Quality
Score

71%
67%
57%
54%

52%
46%

42%
42%

31%



Table 4. Individual Studies of the Effects of Combined Hormonal Contraceptives on the Development of Ulcerative Colitis

Study OR

Study Design Ever Use
Boyko et al 1994 Case-control
Khalili et al 2013* Cohort
Cornish et al 2008 Meta-analysis
Cornish et al 20082 Meta-analysis
Garcia Rodriguez et al 2005 Cohort
Godet et al 19958 Meta-analysis

0.86
Lashner et al 1990 Case-control (0.40-1.85)
Sandler et al 19924 Case-control
Persson et al 1993 Case-control
Halfvarson et al 2006° Case-control

0.43
Ng et al 2012° Case-control (0.11-1.66)

3.11
Parrello et al 19977 Case-control (1.54-6.3)
Corrao et al 1998 Case-control
Logan and Kay 1989 Cohort
Vessey et al 19868 Cohort

0.62
Calkins et al 1986° Case-control (0.11-3.42)

! Hazard ratios (RR adjusted for time).

2 High quality studies.

8 Adjusted for smoking.

4 Interaction with smoking notes, higher RR in smokers (2.49).
5 Monozygotic and dizygotic twins.

6 Twins studies.

”Unclear how the calculation was done.

8 Authors calculation, adjusted for smoking.

° Hospital controls.

RR
Ever Use
1.7
(1.1-2.7)
1.18
(0.92 - 1.52)

1.29
(0.94 - 1.77)

1.1
(0.65-1.85)
1.7
(0.8-3.3)

1.3
(0.82-2.0)

RR
OR Current
Current Use Use

1.22
(0.74 - 2.07)

1.28
(1.06-1.54)

1.24
(0.999-1.54)

1.58
(0.71-3.52)

0.7
(0.27-1.83)

0.6
(0.1-2.5)

1.6
(0.9-3.0)

21

OR RR
Past Use Past Use
1.18
(0.91 - 1.52)
1.07

(0.702-1.640)

0.67
(0.32-1.39)

1.14
(0.41-3.15)

1.3
(0.6-2.8)

Cases

211

392

883

222

851

46

89

145

125

125

536

594

78
31

35

Controls

341

116,983

74,932

10,000
49,875
46
217
305
125
125
755
594

45,922
17,001

32

Quality
Score

94%
93%
91%
91%
88%
82%
81%
81%
81%
75%
74%
67%
67%

54%
46%

42%



0.57
Calkins et al 1986° Case-control (0.11-2.88) 42%

10 Neighborhood controls.



Table 5. Individual Studies of the Effects of Combined Hormonal Contraceptives on the Development of Systemic Lupus

Erythematosus
Study
Costenbader et al 2007
Costenbader et al 20072
Costenbader et al 20073
Bernier et al 2009
Bernier et al 20094
Bernier et al 2009°
Cooper et al 2002
Sanchez-Guerrero et al 1997
Sanchez-Guerrero et al
19976
Strom et al 1994

Zonana-Nacach et al 20027

Grimes et al 1985

Study Design
Cohort
Cohort
Cohort
Cohort
Cohort
Cohort
Case-control
Cohort
Cohort
Case-control
Case-control

Case-control

OR RR OR
Ever Use Ever Use

1.5
(1.1-2.1)
1.6
(1.1-2.2)
2.3
(1.0-5.0)
1.19
(0.98-1.45)

15
(0.8-2.7)
1.4
(0.9-2.1)
1.9
(1.1-3.3)
0.8
(0.5-1.4)
2.1
(1.18-3.6)
0.5
(0.11-2.3)

! Pooled RR from the Nurses’ Health Study (NHS) and NHS II.
2 RR from the NHS (data collection through 1976).
3 RR from NHS Il (data collection through 1989).

4 RR for short term use (starting cHCs within <3 months).

5 RR for long term use (starting cHCs over 3 months previously with current use ongoing).
6 Using most stringent definition of systemic lupus erythematosus.
" Paper written in Spanish. OR is for use of oral contraceptives for more than one year.

Current Use

RR OR
Current Use Past Use
1.54
(1.15-2.07)
2.52
(1.14-5.57)
1.45
(1.06-1.99)
1.3
(0.8-2.0)

RR
Past Use
1.7
(1.2-2.3)
1.6
(1.1-2.2)
2.3
(1.1-5.2)
1.06
(0.85-1.33)

Cases

262

164

98

786

786

786

240

99

58

195

130

109

Controls Quality Score
238,046 96%
102,882 96%
107,854 96%

7817 96%
7817 96%
7817 96%
321 92%
121,546 88%
121,587 88%
143 73%

130 61%

109 58%

10



Table 6. Individual Studies of the Effects of Combined Hormonal Contraceptives on the Development of Multiple Sclerosis

OR RR
Study Study Design Ever Use Ever Use
1.51
Hellwig et al 2016 Case-control (12.12-2.03)
1.1
Hernan et al 2000* Cohort (0.9-1.5)
1.6
Kotzamani et al 2012 Case-control (1.1-2.4)
0.6
Alonso et al 20052 Case-control (0.4-1.0)
Thorogood et al 19983 Cohort
0.8
Villard-Mackintosh et al 1993 Cohort (0.5-1.4)

L NHS I and Il cohorts.
20C use over the 3 years prior to the index date. Limited to women <50 years of age.
3 Funded by drug companies that make HCs.

OR
Current Use
1.47
1.05-2.05

0.5
(0.3-1.2)

RR
Current Use

1

(0.6-1.6)

1.2
(0.7-2.0)

OR
Past Use
1.55
(1.20-2.00)

0.6
(0.4-1.0)

RR
Past Use

1.2

(0.9-1.5)

1.3
(0.9-2.0)

Cases

400

313

254

106

114

63

Controls
3804
237,318
314
1001
46,000

16,969

Quality
Score

92%
90%
81%
7%
75%

65%

11



Table 7. Individual Studies of the Effects of Combined Hormonal Contraceptives on the Development of Thyroid Disease

OR OR
Study OR RR Current RR Past RR Quality
Study Design Ever Use Ever Use Use Current Use Use Past Use Cases Controls Score
Hyperthyroidism (Grave’s Disease)
0.68
Vestergaard et al 2002 Case-control (0.49-0.93) 621 621 88%
0.169 0.356
Strieder et al 20031 Case-control (0.055-0.523) (0.073-1.726) 15 759 70%
Frank and Kay 1978 Cohort 0.71 0.9 53 46,000 41%
Hypothyroidism (Autoimmune Thyroiditis)
0.86
Vestergaard et al 2002 Case-control (0.64-1.16) 411 411 88%
4.232 0.889
Strieder et al 20031 Case-control (0.552-32.425) (0.375-2.104) 29 759 70%
Frank and Kay 1978 Cohort 1.17 26 46,000 41%

! Estrogen use not separated into hormone replacement therapy versus cHCs.



Table 8. Individual Studies of the Effects of Combined Hormonal Contraceptives on the Development of Dermatologic
Conditions

RR
Study OR RR OR Current OR RR Quality
Study Design Ever Use Ever Use Current Use Use Past Use Past Use Cases Controls Score
Eczema
13 1.6 1
Vessey et al 2000 Cohort (1.0-1.6) (1.2-2.1) (0.8-1.4) 327 16,705 90%
Psoriasis
15 1.7 14
Vessey et al 2000 Cohort (1.0-2.4) (1.0-2.9) (0.8-2.4) 92 16,940 90%
Pemphigus

1.78

Valikhani et al 2007 Case-control (1.01-3.22) 210 205 53%
Scleroderma

1.2%

Pisa et al 2002t Case-control (0.5-3.2) 46 153 76%
Vulval Lichen Sclerosis

Higgins and Cruickshank 0.7
2012 Case-control (0.30 - 1.62) 92 66 61%

2.53
Gunthert et al 20082 Case-control (1.12-5.75) 40 110 58%

1 Use of OCs was the referent so the OR in the normal manner is 0.8.
2 Analysis limited to oral contraceptives (OCs) with anti-androgenic activity. OR for all OCs infinity.



Table 9. Individual Studies of the Effects of Progesterone-Only Contraceptives on the Development of Autoimmune Diseases
and Related Conditions

Study

International Collaborative
2001

International Collaborative
2001

International Collaborative
2001

International Collaborative
2001

International Collaborative
2001

International Collaborative
2001

International Collaborative
2001

International Collaborative
2001

International Collaborative
2001

International Collaborative
2001

Higgins and Cruickshank
2012

Study
Design

Cohort

Cohort

Cohort

Cohort

Cohort

Cohort

Cohort

Cohort

Cohort

Cohort

Case-control

OR
Ever Use

1.23
(0.99-1.53)

4.71
(2.93 - 7.56)

2.6
(1.34-5.05)

RR
RR OR Current
Ever Use Current Use Use

Dorsopathies

Rheumatism Excluding the Back

Arthropathies and Related Disorders

OR
Past Use

Osteopathies/chondropathies/acquired muscular deformities

1.69
(0.87-3.27)

3.46
(0.72-16.6)

3.53
(1.97-6.32)

2.21
(1.37-3.55)

12.44
(1.60-96.6)

7.48
(2.90-19.3)

3.07
(1.21-7.81)

Rheumatoid Arthritis

Eczema, contact dermatitis

Pruritis and related conditions

Alopecia

Acne

Urticaria

Vulval Lichen Sclerosis

0.19
(0.03 - 0.96)

RR
Past Use

Cases

332

114

44

38

62

75

12

35

23

92

Controls

16,012

15,907

15,977

15,983

8044

15,959

15,946

16,009

15,986

15,998

66

Quality
Score

96%

96%

96%

96%

96%

96%

96%

96%

96%

96%

61%

14
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