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Summary Background. Psoriasis is a serious and chronic noncommunicable disease. How-

ever, the fundamental measure of disease occurrence, the incidence, has been scar-

cely reported globally. There are no previous studies of psoriasis incidence in Latin

America.

Aim. To estimate the incidence rates of psoriasis in Chile during 2016 and 2017

using an administrative database, the Waiting List Repository.

Methods. We examined referrals of psoriasis at onset, made by physicians to der-

matologists, evaluated the agreement of diagnosis, and estimated the incidence of

the disease considering the eligible population at risk.

Results. In most cases, the referrals corresponded to incident cases of psoriasis

(73.3%; 95% CI: 66.6–79.2). The national incidence rates of psoriasis were 22.1 (95%

CI: 21.1–23.1) and 22.7 (95% CI: 21.8–23.6) per 100 000 person-years in 2016 and

2017, respectively. The most common type of psoriasis was the late-onset type. We

observed a high variation in the figures throughout the country, with a range from

0.75 (95% CI: 0.3–1.5) per 100 000 person-years in the Metropolitan region to 164.9

(95% CI: 138.6–195.1) per 100 000 person-years in the Aysen region.

Conclusion. We describe for the first time the incidence of psoriasis in a Latin

American country. Our findings could potentially guide collaborations to improve

our global understanding of psoriasis in Latin America.

Introduction

Psoriasis is a common chronic inflammatory skin dis-

ease that entails both a physical and psychological

burden, and is associated with multiple comorbidities.

The available epidemiological information on psoriasis

varies depending on the geographical region assessed.

Only 19% of the countries of the world report informa-

tion on the epidemiology of psoriasis, according to the

latest available systematic analysis.1 The majority of

information comes from the USA and Europe, and

focuses on disease prevalence.

Incidence studies of psoriasis are limited in number

and there are no established epidemiological criteria for

the definition of a new psoriasis case. To our knowledge,

only 10 countries have reported on the incidence of pso-

riasis at a population level, with studies coming from
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Canada, Denmark, Germany, Italy, Israel, Russia, Tai-

wan, the Netherlands, the UK and the USA.1 The inci-

dence rates reported in these studies range between 22

and 521 cases per 100 000 person-years.2,3 This broad

range is due in part to different criteria being used, and

the data show significant geographical variations.

A recent systematic analysis reported an estimated

prevalence of psoriasis of 0.87% (95% uncertainty

interval 0.29%–2.41%) for high-income southern

Latin America.1 There are no population-level reports

of the incidence of psoriasis from the region, a finding

that was also corroborated by a regional systematic

review.4

The aim of the present study was to examine the

incidence of psoriasis in Chile. We show the develop-

ment and validation of an algorithm that detects new

cases of psoriasis, and then demonstrate its use by esti-

mating annual incidence rates of psoriasis in Chile

during 2016–2017, using an administrative database,

the Waiting List Repository (WLR). This database

records the first contact of a patient requiring special-

ist care for a determined problem within the public

healthcare system. A detailed description of the Chi-

lean healthcare system, the database and its process-

ing can be found in Data S1 (Appendix; section

headed ‘The Chilean Public Healthcare System’).

Methods

As de-identified data were provided, the study did not

require ethics committee approval as the information

is public.

Study design

We performed an open cohort study using the WLR.

Access to the WLR was obtained by request through

the Chilean transparency law to the 29 health services

of the country from January 2017 to December 2018.

In Chile, primary care physicians must refer all

patients with psoriasis (even those with mild disease)

according to the requirement expressed in the national

medical curriculum; this requirement is assessed by a

mandatory test before PCPs are allowed to provide

medical care in the country.5 Therefore, our definition

of an incident case was the record of the first referral

due to psoriasis in the WLR. To validate this selection

of cases, namely, to determine if the referral corre-

sponded to the first diagnosis of psoriasis, we examined

the commentaries made by the dermatologists after

care was provided, and the positive predictive value

(PPV) was calculated. A comprehensive description of

the validation process can be found in Data S1

(Appendix; ‘Validation’) and Table S1.

The population at risk of developing the disease was

defined as a dynamic population, taking into account

beneficiaries of the public health system at mid-year.

Statistical analysis

Crude and direct standardized incidence rates were cal-

culated, and adjusted by age and sex with respect to

the most recently observed population, FONASA-2017

(see Data S1). 95% CI of each incidence rate was com-

puted as previously reported.6

Results

The PPV of the algorithm was 73.3% (95% CI: 66.6–
79.2). The flowchart representing the steps required to

process the database and to validate the referrals as

incident cases can be seen in Fig. 1. The detailed fig-

ures and characteristics of the study population are

presented in Data S1 (Appendix; ‘Characteristics of the

study population’), Figure S1, and Tables S2 and S3.

Standardized incidence rates of psoriasis

The national standardized annual incidence rates of

psoriasis were 22.1 (95% CI: 21.1–23.1) and 22.7

(95% CI: 21.8–23.6) per 100 000 person-years for

2016 and 2017, respectively.

Incidence rates by age

Cases, population and estimates were stratified by age

groups (Table 1). The incidence rates of psoriasis were

similar for both years, with the minimum incidence

found in the demographic age group 0–5 years: 6.4

(95% CI: 4.5–8.9) and 4.9 (95% CI: 3.4–6.9) per

100 000 person-years for 2016 and 2017, respec-

tively. The maximum incidence rate was found in the

age group 55–65 years, corresponding to 37.1 (95%

CI: 33.5–41.1) and 39.4 (95% CI: 35.9–43.1) cases

per 100 000 person-years for 2016 and 2017, respec-

tively. The incidence then dropped for the age group

> 75 years, corresponding to 14.6 (95% CI: 11.5–
18.5) and 16.5 (95% CI: 13.4–20.1) cases per

100 000 person-years, for 2016 and 2017.

Incidence rates by sex

Cases, population and estimates were also stratified by

sex (Table 1) and were found to vary differently
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throughout life depending on sex (Fig. 2). In women

there were two peaks of incidence, one during child-

hood and adolescence (5–15 years) and a second in

middle age (from 45–65 years), whereas the incidence

for men showed a single later peak (56–75 years). For

both sexes, the incidence rates decreased from the age

of 75 years.

Incidence rates by region

To examine the occurrence of psoriasis throughout

Chile, we plotted the incidence rates on a choropleth

map (Fig. 3a). The rates fluctuated from a minimum

of 0.75 (95% CI: 0.3–1.5) cases per 100 000 person-

years in the Metropolitan South Health Service (Santi-

ago; central zone, 33.4°S), to a maximum of 164.9

(95% CI: 138.6–195.1) cases per 100 000 person-

years in the Aysen Health Service (below southern

region; 46°S). The median of the observed figures

across the health services was 20.9, with 75% of the

observations having an incidence of < 49 cases per

100 000 person-years (Fig. 3b).

Discussion

We report the first population-based cohort study

examining the incidence of psoriasis in Chile, and

indeed the first in Latin America. We used the WLR to

perform the study. Unusually, and different from Euro-

pean results, we observed that most new cases of pso-

riasis corresponded to the late-onset type (occurring

for the first time in people aged > 40 years), with ear-

lier presentation in women and a slight predominance

of new male cases in adulthood and old age. We also

found geographical variation in the incidence of psori-

asis across the country. We believe these variations

can be explained by the different levels of complexity

in the Chilean healthcare system, i.e. the different

capabilities of the 29 health services to adequately

manage referrals to dermatology specialists. As in

other countries, the distribution of dermatologists is

not uniform in Chile and is concentrated in large

conurbations.7

A strength of this study is that it was conducted

both on a national scale and in individual geographi-

cal areas. This high coverage of patients allowed us to

depict the geographical heterogeneity in psoriasis inci-

dence in Chile. Another strength was our use of WLR

referrals to detect incident cases. This novel method

allowed the use of semistructured data as cases were

detected by searching for character strings rather than

structured diagnostic codes. According to a recent sys-

tematic review, case detection using regular expres-

sions is as good as that with rule-based or probabilistic

algorithms, with the advantage that its

Total Referrals
(N = 11,495,698)

Positive Predictive Value
(73.3%, 135/184)

Query using regular 
expressions

Complete Referrals
(N = 4,595,702)

National Psoriasis 
Referrals

(N = 10,496)

Psoriasis Referrals 
2016-17

(N = 4,418)

Psoriasis 
Counter-referrals

(N = 184)

Processing
(Incompletes = 706,650
Duplicates = 6,193,346)

Filter of referrals by 
date

Evaluation by
dermatologist available

Manual inspection of 
counter-referrals

Figure 1 Flowchart of the validation algorithm. Raw data

requested through the Chilean transparency law were termed

‘total referrals’, and data after processing were termed ‘complete

referrals’. Within this data subset, a query using regular expres-

sions was performed, obtaining the national psoriasis referrals.

Referrals were filtered by the time window of this study, thus

obtaining psoriasis referrals for 2016–17. Data were also avail-

able for specialist evaluation of the referral (i.e. the counter-

referral) for one of the largest health services in the country, the

South-East Metropolitan Health Service of Santiago, and with

these data we computed the positive predictive value, with 135

of 184 cases established as incident cases for 2017.

ª 2021 The Authors. Clinical and Experimental Dermatology published by

John Wiley & Sons Ltd on behalf of British Association of Dermatologists

1264 Clinical and Experimental Dermatology (2021) 46, pp1262–1269

Incidence of psoriasis in Chile � C. Lecaros et al.



T
a
b
le

1
C
a
se
s,
p
o
p
u
la
ti
o
n
a
t
ri
sk

a
n
d
st
a
n
d
a
rd
iz
ed

in
ci
d
en

ce
ra
te
s
o
f
p
so
ri
a
si
s
in

C
h
il
e
b
y
se
x
a
n
d
a
g
e
g
ro
u
p
s
d
u
ri
n
g
2
0
1
6
a
n
d
2
0
1
7
.

Y
ea

r
A
g
e
g
ro
u
p
,
ye
ar
s

Fe
m
al
es

M
al
es

To
ta
l

C
as
es

Po
p
u
la
ti
o
n

R
at
es

a
C
as
es

Po
p
u
la
ti
o
n

R
at
es

a
C
as
es

Po
p
u
la
ti
o
n

R
at
es

a

2
0
1
6

0
–5

1
8

2
8
3
1
1
9

6
.3
6
(3
.7
7
–1

0
.0
5
)

1
9

2
9
2
7
9
9

6
.4
9
(3
.9
1
–1

0
.1
3
)

3
7

5
7
5
9
1
8

6
.4
2
(4
.5
2
–8

.8
6
)

6
–1

5
9
7

6
0
4
1
6
6

1
6
.0
6
(1
3
.0
2
–1

9
.5
9
)

7
4

6
3
0
3
0
4

1
1
.7
4
(9
.2
2
–1

4
.7
4
)

1
7
1

1
2
3
4
4
7
1

1
3
.8
5
(1
1
.8
5
–1

6
.0
9
)

1
6
–2

5
1
2
9

6
9
4
4
1
2

1
8
.5
8
(1
5
.5
1
–2

2
.0
7
)

7
7

6
5
1
9
4
7

1
1
.8
1
(9
.3
2
–1

4
.7
6
)

2
0
6

1
3
4
6
3
6
0

1
5
.3

(1
3
.2
8
–1

7
.5
4
)

2
6
–3

5
1
3
9

7
0
7
1
1
4

1
9
.6
6
(1
6
.5
3
–2

3
.2
1
)

6
8

5
5
8
9
2
5

1
2
.1
7
(9
.4
5
–1

5
.4
2
)

2
0
7

1
2
6
6
0
4
0

1
6
.3
5
(1
4
.2
–1

8
.7
4
)

3
6
–4

5
1
6
0

6
3
8
9
6
6

2
5
.0
4
(2
1
.3
1
–2

9
.2
4
)

1
4
4

5
1
0
6
8
7

2
8
.2

(2
3
.7
8
–3

3
.2
)

3
0
4

1
1
4
9
6
5
3

2
6
.4
4
(2
3
.5
5
–2

9
.5
9
)

4
6
–5

5
2
2
5

6
7
1
4
6
9

3
3
.5
1
(2
9
.2
7
–3

8
.1
8
)

1
9
0

5
6
6
9
8
8

3
3
.5
1
(2
8
.9
1
–3

8
.6
3
)

4
1
5

1
2
3
8
4
5
6

3
3
.5
1
(3
0
.3
6
–3

6
.8
9
)

5
6
–6

5
1
9
4

5
4
9
0
8
4

3
5
.3
3
(3
0
.5
3
–4

0
.6
7
)

1
8
3

4
6
5
5
2
8

3
9
.3
1
(3
3
.8
2
–4

5
.4
4
)

3
7
7

1
0
1
4
6
1
2

3
7
.1
6
(3
3
.5
–4

1
.1
)

6
6
–7

5
9
1

3
8
5
6
1
5

2
3
.6

(1
9
–2

8
.9
7
)

1
1
3

3
1
3
2
9
8

3
6
.0
7
(2
9
.7
3
–4

3
.3
6
)

2
0
4

6
9
8
9
1
4

2
9
.1
9
(2
5
.3
2
–3

3
.4
8
)

>
7
5

4
0

3
0
9
6
4
8

1
2
.9
2
(9
.2
3
–1

7
.5
9
)

3
3

1
8
7
3
5
2

1
7
.6
1
(1
2
.1
2
–2

4
.7
4
)

7
3

4
9
7
0
0
0

1
4
.6
9
(1
1
.5
1
–1

8
.4
7
)

To
ta
l

1
0
9
3

4
8
4
3
5
9
4

2
2
.4
5
(2
1
.1
4
–2

3
.8
2
)

9
0
1

4
1
7
7
8
2
8

2
1
.8
8
(2
0
.4
7
–2

3
.3
6
)

1
9
9
4

9
0
2
1
4
2
2

2
2
.1
1
(2
1
.1
5
–2

3
.1
1
)

2
0
1
7

0
–5

1
8

3
2
7
1
6
3

5
.5

(3
.2
6
–8

.7
)

1
5

3
3
7
7
6
6

4
.4
4
(2
.4
9
–7

.3
2
)

3
3

6
6
4
9
2
8

4
.9
6
(3
.4
2
–6

.9
7
)

6
–1

5
1
1
9

7
0
3
2
6
2

1
6
.9
2
(1
4
.0
2
–2

0
.2
5
)

7
5

7
3
3
8
1
2

1
0
.2
2
(8
.0
4
–1

2
.8
1
)

1
9
4

1
4
3
7
0
7
4

1
3
.5

(1
1
.6
7
–1

5
.5
4
)

1
6
–2

5
1
2
1

8
0
0
2
4
6

1
5
.1
2
(1
2
.5
5
–1

8
.0
7
)

8
4

7
5
6
7
9
4

1
1
.1

(8
.8
5
–1

3
.7
4
)

2
0
5

1
5
5
7
0
4
0

1
3
.1
7
(1
1
.4
3
–1

5
.1
)

2
6
–3

5
1
9
2

8
5
1
0
1
4

2
2
.5
6
(1
9
.4
8
–2

5
.9
9
)

1
0
2

6
8
5
1
6
2

1
4
.8
9
(1
2
.1
4
–1

8
.0
7
)

2
9
4

1
5
3
6
1
7
6

1
9
.1
4
(1
7
.0
1
–2

1
.4
6
)

3
6
–4

5
1
9
1

7
5
1
0
9
0

2
5
.4
3
(2
1
.9
5
–2

9
.3
)

1
3
1

6
1
1
9
4
1

2
1
.4
1
(1
7
.9
–2

5
.4
)

3
2
2

1
3
6
3
0
3
0

2
3
.6
2
(2
1
.1
1
–2

6
.3
5
)

4
6
–5

5
2
7
8

7
8
0
9
3
9

3
5
.6

(3
1
.5
4
–4

0
.0
4
)

2
2
0

6
6
6
8
5
4

3
2
.9
9
(2
8
.7
8
–3

7
.6
5
)

4
9
8

1
4
4
7
7
9
2

3
4
.4

(3
1
.4
4
–3

7
.5
6
)

5
6
–6

5
2
3
5

6
5
9
0
3
8

3
5
.6
6
(3
1
.2
4
–4

0
.5
2
)

2
4
8

5
6
6
4
6
8

4
3
.7
8
(3
8
.5
–4

9
.5
8
)

4
8
3

1
2
2
5
5
0
6

3
9
.4
1
(3
5
.9
8
–4

3
.0
9
)

6
6
–7

5
1
3
7

4
4
8
1
1
6

3
0
.5
7
(2
5
.6
7
–3

6
.1
4
)

1
5
9

3
6
9
7
4
2

4
3
(3
6
.5
8
–5

0
.2
3
)

2
9
6

8
1
7
8
5
8

3
6
.1
9
(3
2
.1
9
–4

0
.5
6
)

>
7
5

4
8

3
7
1
2
6
4

1
2
.9
3
(9
.5
3
–1

7
.1
4
)

5
1

2
2
9
5
1
4

2
2
.2
2
(1
6
.5
4
–2

9
.2
2
)

9
9

6
0
0
7
7
9

1
6
.4
8
(1
3
.3
9
–2

0
.0
6
)

To
ta
l

1
3
3
9

5
6
9
2
1
3
3

2
3
.3
3
(2
2
.0
9
–2

4
.6
2
)

1
0
8
5

4
9
5
8
0
5
2

2
2
.1
9
(2
0
.8
9
–2

3
.5
6
)

2
4
2
4

1
0
6
5
0
1
8
4

2
2
.7
2
(2
1
.8
2
–2

3
.6
4
)

a
C
a
se
s
p
er

1
0
0
0
0
0
p
er
so
n
-y
ea
rs

(9
5
%

C
I)
.

Clinical and Experimental Dermatology (2021) 46, pp1262–1269 1265ª 2021 The Authors. Clinical and Experimental Dermatology published by

John Wiley & Sons Ltd on behalf of British Association of Dermatologists

Incidence of psoriasis in Chile � C. Lecaros et al.



implementation is simple and understandable.8 The

WLR method differs from previous work calculating

incidence rates of psoriasis using administrative

data2,3,9,10 by the fact that the referral is an explicit

representation of a new episode of disease. A final

strength was the high value of the PPV that we found

during the validation. Our results are similar to those

presented by Basarab et al.,11 who reported that the

accuracy of a diagnosis of psoriasis made by general

practitioners is 78%.

One of the main limitations of this study relates to

the data-generating process. We believe that the psori-

asis incidence rates estimated using this repository

demonstrate a phenomenon known as the inverse care

law.12 This is a public health problem, and means that

even though the most deprived populations have

greater health problems (both in severity and fre-

quency), they usually receive less care in comparison

with wealthier populations. Although it is stipulated in

Chile’s professional regulations that all cases of psoria-

sis should be referred,5 it seems unlikely that this actu-

ally happens. For example, we observed that in the

Metropolitan Region (approximately 40% of the

Chilean population), the psoriasis incidence rates were

higher in the east side of Santiago, in areas where

average deprivation is lower or they have easier access

to dermatologists (Fig. 3a). Consequently, the figures

presented here should be interpreted with caution, as

our estimates refer only to the population who con-

sulted healthcare professionals, thus there is a poten-

tial issue of underestimating the true incidence of the

disease. This is a limitation common to the majority of

studies using population-based databases. As noted

previously,13 the computation of incidence from first

contact with healthcare is accurate if the disease is

severe and the data from the healthcare systems are

centralized. However, Chile has a mixed healthcare

system and patients can access dermatologists directly

through the private system, which may contribute to

a bias toward underestimation.

Our findings add to the existing literature from

other regions that have used routinely collected data

for the estimation of incidence of psoriasis at a

national level, such as in North America, Europe and

Asia.2,3,6,9,10,14–20 The only previous work that stud-

ied the incidence of psoriasis in Latin America at a

population level was a survey performed in the 1960s

by Convit, and Farber and Nall, in Bolivia, Ecuador,

Peru and Venezuela; they did not find any cases in the

region.21,22 A more recent cross-sectional survey per-

formed in Brazil reported a psoriasis prevalence of

1.3% (95% CI: 1.1%–1.5%).23 The range of our inci-

dence rates across Chile is very wide, with the lower

range being similar to the disease frequency in

China10 and the upper range being similar to that in

the UK.6 The median was similar to a German study3

of 2012, which reported rates of 17–26 and 19–26
cases per 100 000 person-years for males and females,

respectively; however, these figures are at variance

with other estimates from Germany, which reported a

rate of 521.1 per 100 000 person-years.2 This discor-

dance demonstrates that even for the same country,

using the same database and assessing across very

similar periods of observation, the estimates can vary

widely depending on the methodology applied.

As previously reported in the literature, the inci-

dence rates of psoriasis in our study showed evidence

of different disease onset by age group and sex,24 with

the highest rates observed in age group of 46–
65 years in women, and 56–75 years in men, which

is similar to results from Canada, Denmark and the

USA.9,15,17 Overall, our study showed that the most

common type of psoriasis was the late-onset type. We

also observed a bimodal presentation in women, which

was less pronounced than in other studies, but we did
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not see a bimodal onset in men. As summarized in a

recent systematic review, our study was concordant

with an earlier onset of psoriasis in women than in

men, and an increasing trend of incidence until

70 years, after which it decreased.24

Conclusion

We provide for the first time a core measure of epidemi-

ological information about psoriasis not previously

available in Latin America. Specifically, we have pro-

posed a novel methodology that uses an information

resource, the WLR, not previously considered as a

means to identify new cases of psoriasis at the popula-

tion level. We believe the variations observed could be

due to (i) awareness of the disease, meaning that better

medical care could produce more referrals to dermatolo-

gists in a more timely manner; (ii) administrative and

economic reasons, related to the number of available

physicians in the geographical zones, and that wealthy

patients can self-refer directly to a dermatologist; (iii)

environmental factors, such as latitude, solar irradiance

and pollution; and (iv) genetic admixtures of the popu-

lations, as psoriasis has an important genetic compo-

nent in its aetiopathogenesis. Our findings have

important consequences for health policy in the region,

as they show that incidence rates vary throughout the

country, with areas in which psoriasis is as frequent as

in Europe and the USA.
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