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Variable Frequency Percentage

Health Uninsured 132 335
insurance

status Insured 262 66.5

Type of cancer Breast cancer 158 40.1

Cervical cancer 73 18.5

Colon cancer 32 8.1

Liver cancer 51 12.9

Non-Hodgkin’s 61 155

Lymphoma (NHL)

Other 19 438

Stage Stage T 33 8.4
of cancer

Stage 1T 80 203

Stage 111 121 30.7

Stage IV 160 40.6
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Transformed

mean + SD
Overall health status 292 + 1.52 320253
Overall QoL 3.14 £ 135 357 £ 224
Functional scales 2.93 +0.37 37.0 + 10.42
Physical functioning (PF) 2.67 £ 0.39 442 + 132
Role functioning (RF) 2.76 £ 0.70 413 +£232
Emotional 260 + 0.45 532151

functioning (EF)

Cognitive 325+ 0.79 25.0 £26.3
functioning (CF)
Social functioning (SF) 3.36 + 0.75 21.5 +25.0
Symptom scales 2.99 + 0.34 66.2 +11.43
Fatigue (FA) 2.84 £ 0.48 61.4 £ 16.1
Nausea and 327 £0.62 75.6 +20.7
vomiting (NV)
Pain (PA) 3.15 £ 0.69 71.7 £ 23.0
Dyspnea (DY) 3.50 £ 0.72 83.3 +239
Insomnia (SL) 339 £0.75 79.6 £ 25.0
Appetite loss (AP) 3.07 £ 0.85 69.0 + 282
Constipation (CO) 2.20 £ 0.81 40.1 +27.1
Diarrhea (DI) 1.98 + 0.88 32.8 +£294
Financial difficulties (FI) 348 +0.76 82.6 £ 252
Mean summary 36.3 £9.0
QoL score

The bold figures represent the aggregate mean values.
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Good QolL, Poor QoL,

No (%) No (%)

Overall health status 32.0 216 (54.8) 178 (45.2)
¥2513

Overall QoL 357 125 (31.7) 269 (68.3)
+224

Functional scales 37.0 168 (42.6) 226 (57.4)
+10.42

Physical functioning (PF) 44.2 194 (49.2) 200 (50.8)
#0132

Role functioning (RF) 413 185 (47.0) 209 (53.0)
+232

Emotional 532 199 (50.5) 195 (49.5)

functioning (EF) £i51

Cognitive 25.0 167 (42.4) 227 (57.6)
functioning (CF) +263

Social functioning (SF) 21.5 140 (35.5) 254 (64.5)
+25.0

Symptom scales 66.2 155 (39.3) 239 (60.7)
+11.43

Fatigue (FA) 61.4 166 (42.1) 228 (57.9)
+16.1

Nausea and 75.6 157 (39.8) 237 (60.2)

vomiting (NV) +20.7

Pain (PA) 717 184 (46.7) 210 (53.3)
+230
Dyspnea (DY) 83.3 153 (38.8) 241 (61.2)
+239
Insomnia (SL) 79.6 187 (47.5) 207 (52.5)
+250
Appetite loss (AP) 69.0 259 (65.7) 135 (34.3)
+282
Constipation (CO) 40.1 240 (60.9) 154 (39.1)
+27.1
Diarrhea (DI) 32.8 136 (34.5) 258 (65.5)
+294
Financial difficulties (FI) 82.6 153 (38.8) 241 (61.2)
+252
Mean summary 36.3 155 (39.3) 239 (60.7)
QoL score +9.0

The bold figures represent the aggregate mean values.
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riable Frequency Percentage

Age (years) 11-25 years 35 8.9
26-40 years 114 289
41-55 years 126 320
56-70 years 92 234
71-85 years 27 6.9
Sex Male 148 37.6
Female 246 62.4
Marital status Married » 291 739
Single 68 17.3
Widowed ‘ 17 43
Divorced 18 4.6
Educational Unable to write ‘ 202 51.3
level and read
Primary school 132 335
Secondary school 35 8.9
Diploma and above 25 6.3
Occupational Farmer 138 350
status
House wife 134 34.0
Merchant 54 137
Civil servant 37 9.4
Other 31 7.9
Residency Rural 177 449
Urban 217 55.1
Religion Orthodox 202 513
Christianity
Muslim 175 444
Protestant 17 43
Ethnicity Ambhara 302 76.6
Oromo 49 124
Afar 33 8.4
Other 10 25
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Category

Age

Marital Status

Educational Status

Ever tested for HIV?

HIV Status

Ever contracted *STIs?

Heard about HPV

HPV Preventable?

HPYV treatable?

Heard about HPV Vaccines?

Take HPV Vaccine?

Frequency
(Number [Percent])

HPV Positive (Number [*Percent])

<30 years 186 (18:9%) 74 (39-8)

= 30 years 717 (72:8%) 141 (197)

Don't Know/No Response 82 (8:3%) 15 (183)
Single 230 (23-4%) 76 (33-8)

Married/Cohabit 601 (61:0%) 113 (19-6)
‘Widowed/Divorced/Separated 99 (10-0%) 30 (30:3)
Don't Know/No Response 55 (5-6%) 19 (35-9)
None 10 (1-0%) 6 (600)

Primary 54 (5:5%) 20 (37:0)
Secondary 273 (27-7%) 83 (30-4)

Tertiary 584 (59:3%) 111 (19:0)

Other (unknown, unorthodox) 64 (6:5%) 18 (281)
No 101 (10-3%) 22 (21:8)

Yes 756 (76:7%) 183 (24.2)

Don't Know/No Response 128 (13-0%) 33 (25:8)
Negative 13 (1:3%) 10 (76:9)

Positive 205 (20-8%) 58 (28:3)

Don't Know/No Response 767 (77:9%) 170 (22:2)

No 484 (49-1%) 108 (22:3)

Yes 341 (34:6%) 92 (27.0)

Don't Know/No Response 160 (16:2%) 38 (23-8)

No 479 (48-6%) 127 (26:5)

Yes 365 (371%) 77 (21-1)

Don't Know/No Response 141 (14-3%) 34 (241)
No 44 (45%) 9 (20-5)

Yes 334 (33.9%) 70 (21:0)

Don't Know/No Response 607 (61-6%) 159 (26:2)
No 43 (4-4%) 9 (20:9)

Yes 338 (34:3%) 67 (19:8)

Don't Know/No Response 604 (61-3%) 162 (26:8)
No 286 (29-0%) 64 (22:4)

Yes 266 (27-0%) 56 (21-1)

Don't Know/No Response 433 (44:0%) 118 (27:3)

No 734 (74:5%) 178 (24:3)

Yes 61 (6:2%) 15 (24:6)

‘Don't Know/No Response 190 (19-3%) 45 (23.7)

*STIs, Sexually Transmitted Infections. “Percentage of the frequency per line option.
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Site/States HPV positive HPV negative Invalid tests I-OIPV prevalence
(n) (n) (n) (%)

Delta-SS 46 84 0 130 (13-2) 354

Imo-SE 37 214 26 277 (28-1) 13-4

Lagos-SW 145 409 4 558 (56-7) 260

“No Response 10 10 0 20 (2:0) 500

Total 238 e 30 985 “24.9

*Did not include a response in the questionnaire.

“Invalids were excluded (238/955).
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ot HPV Prevalence (%)

Population Sub-group HPV Positive (n) HPV Negative (n) [EIRES ()]

(n[%])
General population 69 332 28 429 (43-6) 16-1
“HIV-Positive women 39 129 2 170 (17:3) 229
&wsc 39 97 0 136 (13-8) 287
Pregnant women 44 78 0 122 (12+4) 36:1
FSWs 37 73 0 110 (11-2) 336
*No Response 10 8 0 18 (1-8) 556

Total 238 717 30 985 249

“No response in questionnaire response. “WSC, Women Seeking Cancer-screening services. “Few women within the other sub-groups were also HIV-positive from their questionnaire response.
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Ever take alcohol?

Total
Smoke?

Yes

No

Total

‘ Take alcohol + smoke

HPV positive (n)

158

66

224

HPV positive (n)
21

203

224

HPV positive (n)
18

220

238

HPV negative (n)

HPV negative (n)

27
667

694

HPV negative (n)
24

693

717

Total (n)
562

357

919
Total (n)
48

870

918
Total (n)
42

913

955

HPV prevalence (%)

185

244

HPV prevalence (%)
438

233

244

HPV prevalence (%)
129

241

Odds for HPV infection

17
95% CI: 1.3 - 2:4
P < 0000

Odds for HPV infection

26
95% CI: 1-4 - 46
P = 0001

Odds for HPV infection

24
95% CI: 1:3 - 44
P = 0:005
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From the raw data y with variance-covariance matrix V' :
Calculate v=logy and variance-covariance matrix
v :vay !
2. SIFT the log-transformed data to obtain vsrer and
Vier
3. Construct an APC design matrix X incorporating
identifiability constraints
Partition X into two setsof columns, X = X i X(gap) -
+Xo for the intercept and the linear and quadratic
terms
0= (0 = 1) (M. + 1> Ou> O 6y)

* X@ry for the higher order deviations %,, %,,and

70),
4. Evaluate regressionmatrix R = Y A X(”n]
+ Calculate ﬂsm =RVsrr = (6,6(,7?, 7)' and Vsm =R
VgIFTR

«From these outputs calculate Estimable Functions
5. From the Hat matrix H = XR calculate

- Fitted values fgger = Mvszer = 0Ser + 1S5 with
Virer = MV §ger !

+ Lack-of-Fit LOFszrr = (I-H)vsrer with Vi, = (T -
HWV $er(T-H)!

+ Note that vsrer = fiszer + LOFster

« From fszer and vsrer calculate Features of interest
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IV. Endocrine, nutritional and metabolic diseases (E00-E90)

E00-

HR

point lower  upper
estimates Cl Cl

point
estimates

PCR

lower
Cl

upper
Cl

point
estimates

COR

lower
Cl

upper
Cl

W' [0 Disordersof the thyroid gland 08 2784 | 76 | 14323 396 358 438 273 25 251 318 285 355 094
W E03  Other types of hypothyroidism 59 4068 17 | 19313 438 37 517 34 308 376 355 3 421 104
W E05  Thyrotoxicosis [hyperthyroidism] 14 434 05 | 20454 31 226 425 257 209 315 259 189 35 059
W E06 | Thyroiditis 1 409 04 | 20742 334 231 182 271 215 343 273 189 395 058
W E07 | Other disorders of thyroid 16 3280 58 16884 38 342 423 277 256 299 31 277 a8 095
E20- : S
bvs | Disorders of other endocrine glands 37 424 26 20126 169 Ll 202 139 121 16 L4t L7 e 0
P B2 Cushings syndrome o1 | 4509 | 0 | 21262 574 166 1985 an 254 877 472 137 1631 018
E27 Other disorders of the adrenal gland 22 436 15 20945 179 L2 224 149 125 177 15 L19 18 0
E35 Disorders of the endocrine gands in 05 4501 | 01 2119 554 316 971 152 339 602 54 259 79 01
discases classified clsewhere
P ES3 | Disorders of mineral metabolism 45 4191 | 34| 20206 158 134 186 133 L7 151 134 L1 158 01
V. Mental and behavioral disorders (FO0-F99)
P F0S Delitiny actlanced byalcotoland S| E0 B Vdaoo 8 K328 121017 148 125 175 123 108 141 124 105 w7 oo
other psychoactive substances
VL. Diseases of the nervous system (G00-G99)
P G0 | Epilepsy 38 | 4107 | 3| 20088 158 133 188 129 L2 149 13 109 15 005
b | Cmvmuehiend st 22 432 | 15 20811 177 L4 22 146 12 174 147 L7 15 o
G83  panalytic syndromes
G81 Hemiplegia 16 440 | 1 20971 194 147 255 16 131 197 L61 123 23 ode
G83  Other paralytic syndromes 03 442 01 21187 265 134 526 218 137 349 218 L1 43 o0l
G93 Other disorders of the brain 08 | 4419 | 05 21015 193 132 283 159 L19 212 159 109 234 o0,
VII. Diseases of the eye and adnexa (H00-H59)
. p—_—
O S e s S R B e G | 58 145 2327 an 235 942 an 118 1885 006
diseases classified elsewhere
IX. Diseases of the circulatory system (100-199)
P U6 Cardiac arrest 44 | a0 | 27 | 21203 197 167 231 164 145 185 167 La1 197 03
P Portal vein thrombosis o1 | 4515 | 0 | 21291 557 179 17.28 a7 268 831 an 152 et | 027
X. Diseases of the respiratory system (J00-J99)
i:‘: Other diseases of pleura 93 301 | 71 17681 153 136 173 13 L7 L3 133 L7 151 0
w0 Pleural effusion, NEC 72 3706 55 | 18540 155 135 177 13 117 146 133 115 153 ox2
Pleural effusion in conditions
J91 N 19 4,369 13 20,865 L72 134 221 145 119 176 146 113 187 0.08
classified elsewhere
XI. Diseases of the digestive system (K00-K93)
Disorders of gallbladder, biliry tract,
K§7  and pancreas in discases 04 adot | 01 21253 534 275 1037 147 317 629 48 231 870 068
classified elsewhere
Xl Diseases of the skin and subcutaneous tissue (L00-L99)
W 143 Lichen planus o1 as o0 | 225 1148 287 4595 944 591 1499 9.5 236 781 058
W 151 Erythema multiforme 02 ag7 | o | 21289 557 23 1339 473 305 733 473 197 138 05l
P 174 | Eccrine sweat disorders o1 | 4506 | 0 | 21239 57 165 1971 47 253 877 a7 137 1630 o017
180- | Other disorders of the skin and 1363 83 18038 158 142 177 133 121 Li6 137 122 154 017
199 subeutancous tissue
W 18 | Vidigo 03 | 448t 0 | 21212 1766 569 5479 1419 1068 1836 1423 459 413 L7
P 189 | Decubitus ulcer and pressure arca 88 | 4305 | 62 | 20806 L68 15 188 141 129 155 145 129 168 02
XIIl. Diseases of the musculoskeletal system and connective tissue (M00-M99)
M30- . e
N | Systemic connectve tisue disorders 05 4439 | 03 20965 239 147 389 194 137 274 194 12 36 ol
W M3 Systemic lupus erythematosus o1 | 4502 0 | 21219 192 165 1465 404 224 727 404 136 1204 018
W | s | Other systemic involvement of 04 4463 02 2109 277 153 501 222 148 333 223 123 104 o
connective tissue
P M81 | Disorders of continuity of bone 09 | 4454 | 05 | 21148 216 149 313 177 135 23 178 122 25 | 015
XVIII. Symptoms, signs and abnormal clinical and laboratory findings, not elsewhere classified (RO0-R99)
RIS Asites L4 agse 09 21095 188 L4l 251 156 125 194 157 117 210 on
Other symptoms and signs involving = -
R4 ' : o1 4s02 | 0 2126 589 188 18.42 172 268 832 473 152 uer 02
general sensations and perceptions
3% [AEOeting A Milkhones s 06 4514 | 03 21207 24 153 377 199 145 273 2 127 313 018
R of mortality
Other il-defined and unspecified
Rr99 : 05 4514 03 21297 248 153 401 206 147 288 206 128 334 017
causes of mortalty
S T e e o P G o s e G e e s (SO )
P s Fracture of the lumbar spine and pelvis | 16 | 4343 | 1 | 20523 197 151 258 159 13 195 16 122 210 | 016
P s Fracture of the shoulder and upper arm | 0.4 4463 | 02 | 21,124 262 148 165 212 143 315 212 12 376 01
s70-
i Injuries to the hip and thigh 17 a1 12 1959 18 138 235 L8 12 181 148 L3 194 008
§0  Superficial injury of the hip and thigh | 07 4393 03 20702 234 152 361 192 Lal 262 193 125 2% 016
P |2 Fracture of the femur 07 | 4460 | 04 | 21075 221 145 336 182 134 247 182 12 278 | onl
XX. External causes of morbidity and mortality (V01-Y98)
X50-
o Overexertion, travel, and privaton o1 4515 0 21295 1698 176 16340 1415 503 2193 1416 147 13615 026

*W is for Well-known immune-related AEs (dark shade), and P is for Potential IC-related AEs (light shade).

**The IC value is statistically significant when it is greater than zero.

KCD, Korean Standard Classification of Diseases; AE, adverse events; HR, hazard ratio; CI, confidence interval; PCR, proportional claims rati

) COR, claims odds ratio; IC, information component lower credible interval, NEC; not elsewhere classified.
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Code

E00-E07
EO02
EO03
EO5
E06
E07
E10-E14

G03
G50-G59
G51
G53
G70-G73

H20

J18
J90
Jo6

K71
K73

L20
L23
L25
L27
L28
L29
L40-L45
L43
L51
L80

M32
M35

R65

Code

Ad41
B02
B35
B59

E11
E24
E83

FO05
F30-F39

G40
G81
G83

H28
H30

H67

146
147
161
181

J46
J67

K35

L74
L89

M80
M84

R40
R56

8§32
S42
8§72
S82

Disease categories ICI

Non-ICI HR(95% CI)
j

HR PCR

sig. sig.

AE % AE %
IV. Endocrine, nutritional and metabolic diseases (E00-E90)
Disorders of thyroid gland 208 7.6 4.0 (3.6-4.4)
Subclinical iodine-deficiency hypothyroidism 0.2 0.1 2.8(1.2-6.6)
Other hypothyroidism 5.9 1 ¢ 4.4(3.7-5.2)
Thyrotoxicosis[hyperthyroidism] 1.4 0.5 3.1(2.3-4.2)
Thyroiditis 1.0 0.4 3.3(2.3-4.8)
Other disorders of thyroid 16 5.8 3.8(3.4-4.2)
Diabetes mellitus 10.7 105 1.2(1.1-1.4)
VI. Diseases of the nervous system (G00-G99)
Meningitis due to other and unspecified causes 0.1 0.0 3.3(0.8-13.7)
Nerve, nerve root and plexus disorders 3.6 33 1.3(1.1-1.6)
Facial nerve disorders 0.3 0.2 1.9 (1.0-3.6)
Cranial nerve disorders in diseases classified elsewhere 2.0 1.8 1.4(1.1-1.8)
Diseases of myoneural junction and muscle 0.2 0.1 2.7(1.1-6.6)
VII. Diseases of the eye and adnexa (H00-H59)
Iridocyclitis 0.3 0.2 1.9 (1.0-3.4)
X. Diseases of the respiratory system (J00-J99)
Pneumonia, organism unspecified 18.6 18.8 1.2(1.1-1.3)
Pleural effusion, NEC 7.2 55 1.5(1.4-1.8)
Respiratory failure, NEC 25 24 1.4(1.1-1.7)
X I. Diseases of the digestive system (K00-K93)
Toxic liver disease 4.0 3.7 1.3(1.1-1.5)
Chronic hepatitis, NEC 32 3.0 1.3(1.1-1.6)
X II. Diseases of the skin and subcutaneous tissue (L00-L99)
Atopic dermatitis 6 39 1.4(1.2-1.7)
Allergic contact dermatitis T 7.8 1.2(1.0-1.4)
Unspecified contact dermatitis 1.9 1.7 1.4 (1.1-1.8)
Dermatitis due to substances taken internally 3.0 27 1.3 (1.1-1.6)
Lichen simplex chronicus and prurigo 25 24 1.4(1.1-1.7)
Pruritus 1 11.9 1.2(1.0-1.3)
Papulosquamous disorders 1 1 0.9 1.4 (1.0-1.9)
Lichen planus 0.1 0.0 11.5 (2.9-46.0)
Erythema multiforme 0.2 0.0 5.6 (2.3-13.4)
Vitiligo 0.3 0.0 17.7 (5.7-54.8)
X lll. Diseases of the musculoskeletal system and connective tissue (M00-M99)
Systemic lupus erythematosus 0.1 0.0 4.9 (1.7-14.7)
Other systemic involvement of connective tissue 0.4 0.2 2.8(1.5-5.0)
X VIIIl. Symptoms, signs and abnormal clinical and laboratory findings, NEC (R00-R99)
Systemic Inflammatory Response Syndrome 25 23 1.3(1.1-1.6)
!
0s
Disease categories ICI Non-ICI HR(95% CI)
AE % AE %
1. Certain infectious and parasitic diseases (A00-B99)
Other sepsis 44 42
Zoster [herpes zoster] 32 31
Dermatophytosis 4.1 4.0
Pneumocystosis(J17.3%) 05 04
IV. Endocrine, nutritional and metabolic diseases (E00-E90)
Type 2 diabetes mellitus 90 87
Cushing’s syndrome 0.1 0.0
Disorders of mineral metabolism 45 34
V. Mental and behavioural disorders (F00-99)
Delirium, not induced by alcohol and other psychoactive substances 3.9 3.2
Mood [affective] disorders(F30-F39) 109 11.2
VI. Diseases of the nervous system (G00-G99)
Epilepsy 38 3.0
Hemiplegia 16 1.0
Other paralytic syndromes 03 0.1
VII. Diseases of the eye and adnexa (H00-H59)
Cataract and other disorders of lens in diseases classified elsewhere 0.1 0.0 5.8(1.5-23.3)
Chorioretinal inflammation 0.1 0.1 2.4(0.9-6.3)
VIII. Diseases of the ear and mastoid process (H60-H95)
Otitis media in diseases classified elsewhere 01 0.0 5.9(1.2-29.4)
IX. Diseases of the circulatory system (100-199)
Cardiac arrest 44 27 2.0(1.7-2.3)
Paroxysmal tachycardia 09 06 1.6(1.1-2.4)
Intracerebral haemorrhage 0.4 0.3 2.0(1.2-3.3)
Portal vein thrombosis 0.1 0.0 5.6(1.8-17.3)
X. Diseases of the respiratory system (J00-J99)
Status asthmaticus 1.6 1.4 1.3(1.0-1.7)
Hypersensitivity pneumonitis due to organic dust 0.1 0.0 4.4 (1.2-16.5)
X I. Diseases of the digestive system (K00-K93)
Acute appendicitis 0.2 0.1 24(1.1-5.1)
X II. Diseases of the skin and subcutaneous tissue (L00-L99)
Eccrine sweat disorders 0.1 0.0 5.7 (1.6-19.7)
Decubitus ulcer and pressure area i 1.7 (1.5-1.9)
X Ill. Diseases of the musculoskeletal system and connective tissue (MDO-M99)
Osteoporosis with pathological fracture 0.7 0.5 1.9 (1.3-2.8)
Disorders of continuity of bone 0.9 0.5 2.2(1.5-3.1)
X VIll. Symptoms, signs and abnormal clinical and laboratory findings, NEC (ROO-R99)
Somnolence, stupor and coma 0.6 0.5
Convulsions 19 16
X IX. Injury, poisoning and certain other consequences of external causes (S00-T98)
Fracture of lumbar spine and pelvis 1.6 1.0
Fracture of shoulder and upper arm 04 02
Fracture of femur 07 04
Fracture of lower leg, including ankle 03 02 2 0(1. 0 3. 8)

HR
sig.

PP

PR

ok %o ok

PCR
sig.

COR
sig.

COR
sig.

Ic
sig.

Ic
sig.
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Code

A41
BO2
B59
E11
E83
FO05
GO03
G40
G50-G59
H67
146
161
L74
L89
M80
R40
R56

Disease categories

Other sepsis

Zoster

Pneumocystosis

Type 2 diabetes mellitus

Disorders of mineral metabolism

Delirium

Meningitis due to other and unspecified causes
Epilepsy

Nerve, nerve root and plexus disorders

Otitis media in diseases classified elsewhere
Cardiac arrest

Intracerebral haemorrhage

Eccrine sweat disorders

Decubitus ulcer and pressure area
Osteoporosis with pathological fracture
Somnolence, stupor and coma

Convulsions, NEC

Diagnostic code from natiowide claims data

ICI
AE %

4.4
3.2
0.5
9.0
4.5
3.9
0.1
3.8
3.6
0.1
4.4
04
0.1
8.8
0.7
0.6
1.9

(patient no=25,817)

Non-ICI

AE %

4.2
3.1
04
8.7
3.4
3.2
0.0
3.0
3.3
0.0
27
0.3
0.0
6.2
0.5
0.5
1.6

HR (95% CI)

Diagnostic code from hospital EMR data
(patient no=9,236)

ICI
AE %

2.7
1.0
0.0
29

0.1
0.2
1.8
0.2
0.1
0.4
0.0
2.1
2.7
0.2
11

Non-ICI

AE %

2.1
1.2
0.1

0.1
0.8
1.3
0.4
0.1
0.3
0.0
1.1
5.7
0.3
0.9

HR (95% CI)

Text mining applied to hospital EMR data

ICI

AE % AE %
9.1 3.6
71 28
26 07
19 5.4
7.7 21
0.8 03
26 06
183 5.7
206 8.1
45 1.8

Non-ICI

(patient no=5,118)

HR (95% CI)
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AE, adverse event; ICI, immune checkpoint inhibitors.
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Indices Definition Detection criterion

Hazard ratio (A/T)/(CITp) ‘ Lower limit of 95% CI>1, A>3 ‘
Proportional {A/(A+B)}/{C/(C+D)} Lower limit of 95% CI>1, A>3
claims ratio

Claims odds ratio ~ (A/B)/(C/D) ‘ Lower limit of 95% CI>1, A>3
Information log,P(AE, Drug)/P Lower limit of 95% credible
component (AE)P(Drug) interval>0, A, C>1

CI, confidence interval; P, probability.
See Table 1 for what A, B, C, and D mean.
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Variables No (%) COR (95% ClI) AOR (95% CI) P value

Age (years) 11-25 years 35 (8.9) 1 1
26-40 years 114 (28.9) 0.74 [0.35,1.58 1.37 [0.53,3.55 0.521
41-55 years 126 (32.0) 0.56 [0.26,1.20 1.40 [0.52,3.74; 0.504
56-70 years 92 (23.4) 0.43 [0.2,0.96] 1.06 [0.39,2.92; 0.906
71-85 years 27 (6.9) 0.65 [0.24,1.79 2.86 [0.81,10.10] 0.102

Sex Male 148 (37.6) 1 1
Female 246 (62.4) 1.06 [0.70,1.61 1.15 [0.66,2.00] 0.615

Marital status Married 291 (73.9) 1 1
Single 68 (17.3) 1.80 [1.06,3.06 1.37 [0.68,2.76; 0.372
Widowed 17 (4.3) 0.21 [0.05,0.95, 0.21 [0.04,1.05 0.057
Divorced 18 (4.6) 0.61 [0.21,1.77 0.72 [0.23,2.27] 0.569

Educational level Unable to write and read 202 (51.3) 1 1
Primary school 132 (33.5) 1.35 [0.86,2.12 1.25 [0.72,2.14; 0.427
Secondary school 35(8.9) 2.00 [0.97,4.12 3.16 [1.14,8.81] * 0.027
Diploma and above [ 25(6.3) 1.74 [0.75,4.02 4.90 [1.29,18.62] * 0.020

Occupational status Farmer 138 (35.0) 1 1
House wife 134 (34.0) 1.26 [0.78,2.05 0.84 [0.46,1.52 0.561
Merchant 54 (13.7) 1.09 [0.57,2.07 0.57 [0.26,1.28] 0.173
Civil servant 37 (94) 0.63 [0.28,1.41 0.13 [0.04,0.49] ** 0.003
Other 31(7.9) 1.82 [0.83,3.99 0.59 [0.20,1.70] 0.330

Residency Rural 177 (44.9) 1 1
Urban 217 (55.1) 1.59 [1.05,2.39 1.74 [1.07,2.82] * 0.026

Religion Orthodox Christianity 202 (51.3) 1 1
Muslim 175 (44.4) 1.04 [0.69,1.57 0.93 [0.58,1.50; 0.763
Protestant 17 (4.3) 0.47 [0.15,1.49 0.47 [0.13,1.68; 0.247

Ethnicity Amhara 302 (76.6) 1 1
Oromo 49 (12.4) 0.81 [0.43,1.52 0.79 [0.39,1.58 0.498
Afar 33 (84) 1.12 [0.54,2.31 1.07 [0.48,2.40] 0.872
Other 10 (2.5) 1.01 [0.28,3.66 1.58 [0.34,7.27; 0.555

Health insurance status Uninsured 132 (33.5) 1 1
Insured 262 (66.5) 0.82 [0.54,1.26 0.73 [0.44,1.20; 0.214

Type of cancer Breast cancer [ 158 (40.1) 1 1
Cervical cancer 73 (18.5) 1.05 [0.59,1.85 1.21 [0.63,2.29] 0.567
Colon cancer 32 (8.1) 0.83 [0.38,1.85 1.16 [0.45,2.99] 0.761
Liver cancer 51 (12.9) 049 [0.24,1.01 0.62 [0.26,1.44] 0.265
NHL 61 (15.5) 1.87 [1.03,3.40 0.92 [0.43,1.99; 0.834
Other 19 (4.8) 1.43 [0.55,3.72. » 1.17 [0.37,3.74; 0.791

Stage of cancer Stage 1 33 (8.4) 1 1
Stage IT 80 (20.3) 0.51 [0.21,1.23 0.49 [0.19,1.30; 0.152
Stage I1T 121 (30.7) 0.16 [0.07,0.38 0.14 [0.05,0.39] *** <0.001
Stage IV 160 (40.6) 0.17 [0.07,0.38, 0.16 [0.06,0.44] *** <0.001

*Significant at a p value <0.05; **Significant at a p value <0.01; ***Significant at a p value <0.001.
AOR, Adjusted Odds Ratio; COR, Crude Odds Ratio.
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The New APC Model: 12 Principles

APC models produce Estimable Functions that describe the data and provide an explanation.

The New APC Model decomposes the data into identifiable functions of age, period, and
cohort including six key parameters © = (u, (ap —v), (T +vL), 04,05, By) and three sets of
higher-order deviations for age, period, and cohort, respectively: ¥, , ¥, and ¥ .

Net Drift (m; + y.) — analogue of the EAPC — is the single most important APC parameter.
Age-specific time trends aka Local Drifts are identifiable:
(r, + YL),L =(m,+y) —20,(a,—a)+ 5(LArC)5c7c‘
& orders the ¥, from youngest to oldest and S(LA, C) calculates a sliding slope through
P consecutive birth cohorts. Hence, Local Drifts are a consequence of birth cohort effects.

Net Drift is equal to the average of the Local Drifts:

A
(m,+y) = Z 1(7TL + YL)a*(a)
a=

Global Curvature for Cohort 6, is the second most important APC parameter.
o If6, # 0,then (mr;, + 1) cannot be equal to the time trend in every age group.
o You should always examine Local Drifts.
Global Curvature for Period 8, is the third most important APC parameter.

In the presence of Net Drift, the cross-sectional age curve (CAC), which has an average
gradient equal to the CAT (@, — y.), does not describe the age-associated natural history.

The natural history is characterized by the longitudinal age curve (LAC), which has an average
gradient equal to the LAT (a; + y;) = (ap — y1) + (mp + y1)-

Even if 6= 0 and ¥,,= O, birth cohort effects could be operating through the Net Drift.
Even If 6= 0 and 7, = 0, period effects could be operating through the Net Drift.
Even if the Net Drift (r, + y;) = 0 itis possible that 7, = —y;.

o You can never rule out calendar period or birth cohort trends.
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Classic Methods: Limitations

1. Raw data are noisy
e This is so for all cancers
2. Prone to confirmation bias
( ﬁ

¢ Many ways to weight, group and analyze the dat

3. Labor intensive

e Descriptive studies are surprisingly hard

4. Scalability
* Issues with Large G (no. strata) and Large P (no. periods)

5. Limited scope

Standard analyses do not:
¢ Quantify age-period interactions

* Provide quantitative tools for comparative analysis





OPS/images/fonc.2023.1332429/fonc-13-1332429-g003.jpg
Uniform, ADP
Uniform, 2PT
Uniform, LMEop.
Uniform, LMEgp,
World, ADP

World, 2PT

World, LMEgp.
World, LMEgp.
2011 CAN, ADP
2011 CAN, 2PT
2011 CAN, LMEop.
2011 CAN, LMEgp.
2000 US, ADP
2000 US, 2PT

2000 US, LMEop.
2000 US, LMEop,

Uniform, ADP
Uniform, 2PT
Uniform, LMEgp.
Uniform, LMEgp,
World, ADP

World, 2PT

World, LMEgp.
World, LMEop.
2011 CAN, ADP
2011 CAN, 2PT
2011 CAN, LMEqp.
2011 CAN, LMEgp,
2000 US, ADP
2000 US, 2PT

2000 US, LMEgp.
2000 US, LMEqp,

-2.5% -2% -1.5%
F Colon NHW

EAPC

-3% -2.5% -2%
M Colon NHW
EAPC

-3%

-3%

2% -1%
F Colon NHB
EAPC

-2% 1%
M Colon NHB
EAPC

-3% 2% -1%
F Colon API
EAPC

-3% -2% -1%
M Colon API
EAPC

-2% 1% 0%
F Colon HIS
EAPC

.29, 1% 0%
M Colon HIS
EAPC





OPS/images/fonc.2023.1332429/fonc-13-1332429-g004.jpg
T
0 D2

o
g5
)

3.
=3

2%
a

g

L
73
T
50

m
>3
=

0

ey,
T
a§
==
o
DL
00 D2t

-
z
3
z
=

-z
T

-
-
a
D
g
&
3
Sz
T
Dm0 0

T,
2
8

=5

'
il
2
2!
5

fer NI
API

Hi
idney’ NH
F_Kidney NHW
F Gectim AR
Rectum HIs
F Hectum NEl
Calon APl
n
F Colon His
£ Gom Al
olon Ni
E Pancreas AP
F Pancreas H
Pancreas N
Pangreas NH
E Liver APl
F Dver (s
Uver

E ga\l lads 5;
g Lg%":m‘

wma
Romach

:
g

o Lahi el
o 591 ;):z
D550 955 055

us
us

;g,g&;";ﬁwu

Ll

0%

Females

T T
2% 4% 6% 8%
EAPC Spread (Largest - Smallest), Percent

10%

M Prosiate API
M Prostate HIS

M Prostate NHB
M Prosiaie NHW
M Breast API

M Breast HiS

M Breast NHB
Breast NHW

M Melanoma API
M Melanoma -
M Melanoma NHE
M Melanoma NHW
M oo API

M Lung HIS

F Ling NHB

W N

M o B
M Thyroid NHB.
M Thyroa NHW

M Bladder API

M Bladder HIS

M Bladder NHB

M Bladder NHW

M Kidney API

M Kidney HIS

M Kidney NHE

M Kidney NEW

M Rectim API

M Rectum HIS

M Recium NHB

F Recium NHW

M Colon API

M Colon Hi

M Colon NHB

M Colon NHW

M Pancreas API

M Pancreas HIS

M Pancreas NHB

M Pancreas NHW

M Liver API

M Liver His

M Liver NHB

M Liver NHW

M Gallbladder API

M Salliagder <
M Gallbladder NHB

Galloadder NHWY

M Stomach API

M Stomach HIS

M Stomach NHB

M Stomach NHW

F Esophagus API

M ESO?‘hagus HIS

M Esophagus NHE

M Esophagus NHW

Males

T T T
0% 2% 4% 6% 8%
EAPC Spread (Largest - Smallest), Percent

10%





OPS/images/fonc.2023.1332429/fonc-13-1332429-g005.jpg
Age-Period-Cohort Models: Limitations
1. The “identifiability problem”
e Linear trends in period and cohort effects are inseparable
2. Lack-of-fit
’7 e Current methods to detect and model departures are limited

3. A plethora of deviations

e Estimates for the youngest and oldest birth cohorts are
unstable

4. Comparative analysis

e Methods are needed for joint analysis of multiple Lexis
diagrams
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