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The Online Cost-Effectiveness ANalysis (OCEAN) tool is available from 
https://iconcologia.shinyapps.io/HECR-OCEAN.  A video tutorial illustrating its usage is 
available from the same web address.

Underlying model

The OCEAN tool is based on a discrete-time, stochastic Markov chain model that simulates the 
natural history of HPV infection and cervical cancer was constructed. The basic model consists of
12 mutually exclusive and collectively exhaustive health states (a diagram is available as 
supplementary material, Figure S1) [healthy, HPV infection, CIN1-3 lesions, International 
Federation of Gynaecology and Obstetrics (FIGO) cervical cancer stages, cancer survival, cervical 
cancer death, and death from other causes]. Death states (both from cervical cancer and other 
causes) reflect country-specific female mortality stratified by age. This closed model follows a 
single cohort of 11-year-old girls until they reach the age of 85 years or death using equal 1-year 
increments, where every woman has her own probability of progressing, regressing, or 
remaining at the same health state. All women start model simulations as healthy and can move 
to the HPV-infected state by acquiring the infection with certain probability. If a woman shows 
clearance of the infection, she will regress to the healthy state and then, reinfection is possible. 
If the infection persists, the woman will move into the CIN1 state and may then progress to CIN2
and later to CIN3 and cancer or can regress and show clearance of the infection. Once in the 
cancer state, a woman may not regress to other health states, and instead progresses through 
the four stages of cancer according to the FIGO classification. A woman may die from cervical 
cancer if she belongs to the cancer stages or may die at any time from other non-cervical cancer 
cause. Nonetheless, every woman has a certain probability of developing symptoms and 
receiving treatment. After treatment, a woman can return to the healthy state -if she belonged 
to one of the CIN2-3 states- or go to the cancer survival state -if she belonged to one of the FIGO
states.

Figure S1. Diagram of the Markov model that reproduces the natural history of cervical cancer.
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Age group HPV prevalence Age group CC Incidence

10-14 0.0000 10-14 0.000

15-19 0.2229 15-19 0.000

20-24 0.2307 20-24 0.000

25-29 0.1783 25-29 3.128

30-34 0.1250 30-34 10.400

35-39 0.0764 35-39 23.876

40-44 0.0671 40-44 33.084

45-49 0.0519 45-49 38.568

50-54 0.0663 50-54 35.160

55-59 0.0471 55-59 31.980

60-64 0.0348 60-64 25.824

65-69 0.0000 65-69 18.396

70-74 0.0000 70-74 25.304

75-79 0.0000 75-79 18.178

80-84 0.0000 80-84 13.344

Table S2. Observed age-specific high-
risk HPV prevalence in Spain used in 
the example.

Table S3. Observed age-specific 
cervical cancer incidence in Spain 
used in the exemple.

Strategy Description
Direct Medical

cost
Direct non-medical

cost

Vaccination Cost of vaccination and administration fees per dose 35.00€ 0.00€

Cytology

Cost of cytology collection kit, staff, disposable 
supplies, laboratory transport, equipment, other 
supplies, facilities, patient transport, and cost of 
patient time

58.30€ 17.70€

HPV test
Cost of HPV collection kit, staff, disposable supplies, 
laboratory transport, equipment, other supplies, 
facilities, patient transport, and cost of patient time

65.30€ 17.70€

CIN 1

This is a weighted average of the cost of follow-up and 
cytology if negative result or biopsy if positive result 
with cytology after 6 and 12 months or follow-up with 
colposcopy and cytology if negative result or biopsy if 
positive result

256.50€ 79.50€

CIN 2-3

Cost of treating a person who has true CIN2-3. This 
includes the treatment-specific staff time, supplies, 
equipment, hospitalization and follow-up visits and 
procedures as well as patient time receiving services, 
hospitalization and follow-up and patient transport

1,492.40€ 189.60€

FIGO I

Cost of staging and treatment for stage 1 cancer (local 
cancer). This includes patient time for follow-up visits, 
hospitalization, patient transport, complementary 
procedures (pap or colposcopy)

5,521.00€ 214.00€

FIGO II
Cost of staging and treatment for stage 2 cancer 
(regional cancer). This includes patient time for follow-

12,362.00€ 214.00€
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up visits, hospitalization, patient transport, 
complementary procedures (pap or colposcopy)

FIGO III

Cost of staging and treatment for stage 3 cancer 
(distant cancer). This includes patient time for follow-
up visits, hospitalization, patient transport, 
complementary procedures (pap or colposcopy)

22,998.00€ 214.00€

FIGO IV

Cost of staging and treatment for stage 4 cancer. This 
includes patient time for follow-up visits, 
hospitalization, patient transport, complementary 
procedures (pap or colposcopy)

33,830.00€ 214.00€

Table S4. Unitary cost per woman of vaccination, screening tests, follow-up or treatment of 
premalignant lesions, and treatment of cervical cancer stages (costs indexed at year 2013) used in 
the example.
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Table S5. Outcomes of the cost-effectiveness analyses by considered prevention strategy for the 
example considered.
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Figure S2. Cost-effectiveness frontier between undiscounted cost per person and life 
expectancy for the example considered. Undiscounted cost and life expectancy are drawn
for all prevention strategies assessed in the described scenarios, including screening, 
vaccination or combined vaccination and screening.
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