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Abstract
Purpose: Identifying the burden of disease related to plastic and reconstructive surgery in Canada will provide timely popula-
tion-based data, inform policy, and generate support for research funding. Methods and Patients: Data on the burden of dis-
ease (ie, prevalence, incidence, mortality, years of life lost, years lived with disability, and disability-adjusted life years [DALYs]),
were extracted from the Global Burden of Disease 2019 results tool for all available and relevant plastic surgery diseases. The
economic burden of disease in Canadian dollars was calculated based on prior studies. Data are presented as either rates (per
100 000) or counts with the associated uncertainty interval. Results: In 2019, plastic surgery related conditions in Canada had an
overall age-standardized DALY rate of 556 per 100 000 [463-664]. Of these conditions, breast cancer was responsible for
approximately 50% of the overall burden of disease, with an age-standardized DALY rate of 268 per 100 000 [244-294] followed
by squamous cell carcinoma (66 per 100 000 [45-94]) and thermal burns (61 per 100 000 [46-82]). Age-standardized incidence
rates were highest for cellulitis (2654 per 100 000 [2502-2812]). Breast cancer had the highest age-standardized cost of care of all
plastic surgery related diseases, at $5.1 billion, approximately half of the total age-standardized cost of $10.6 billion for included
plastic surgery diseases. Conclusion: Plastic and reconstructive surgery related diseases, particularly breast cancer, thermal
burns, and malignant melanoma, are responsible for a high burden of disease and significant cost to the Canadian healthcare sys-
tem. These results will help guide national healthcare policy and should provide support to directing funding and research efforts
toward impactful diseases facing the Canadian healthcare system.

Résumé
Objectif: L’identification de la morbidité des maladies liées à la chirurgie plastique et reconstructrice au Canada fournira des
données en temps opportun reposant sur la population, permettra de renseigner les politiques et générer un soutien pour le
financement de la recherche. Méthodes et patients: Des données sur la morbidité des maladies (c.-à-d. prévalence, incidence,
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mortalité, années de vie perdues [YLL], années vécues avec une invalidité [YLD], et années de vie corrigées pour l’invalidité
[AVCI ou DALY]) ont été extraites de l’outil de résultats sur la morbidité mondiale des maladies 2019 pour toutes les affections
disponibles et pertinentes pour la chirurgie plastique. Le poids économique de la maladie en dollars canadiens (CAD) a été calculé
sur la base d’études antérieures. Les données sont présentées sous forme de taux (pour 100 000) ou de nombres avec les inter-
valles d’incertitude (IdI) associés. Résultats: En 2019, les troubles liés à la chirurgie plastique au Canada avaient un taux d’AVCI
global standardisé pour l’âge de 556 pour 100 000 (463-664). Parmi ces affections, le cancer du sein était responsable d’environ
50% du fardeau global de la maladie avec un taux d’AVCI standardisé pour l’âge de 268 pour 100 000 (244-294) suivi du cancer
épidermoïde (carcinome à cellules squameuses) (66 pour 100 000 [45-94]) et des brûlures thermiques (61 pour 100 000 [46-
82]). Les incidences standardisées pour l’âge étaient les plus élevées pour la cellulite (2 654 pour 100 000 [2 502-2 812]). Le
cancer du sein avait le coût des traitements standardisé pour l’âge le plus élevé de toutes les maladies liées à la chirurgie plastique,
avec 5,1 milliards de dollars, soit environ la moitié des dépenses totales standardisées pour l’âge de 10,6 milliards de dollars pour
les maladies incluses liées à la chirurgie plastique. Conclusion: Les maladies liées à la chirurgie plastique et reconstructrive, et
plus particulièrement le cancer du sein, les brûlures thermiques et le mélanome malin, sont responsables d’une importante
morbidité et de coûts significatifs pour le système de santé canadien. Ces résultats aideront à guider la politique nationale de
soins de santé et devraient fournir un soutien pour orienter le financement et les efforts de recherche vers des maladies
ayant les plus grandes répercussions sur le système de soins de santé canadien. Mots-clés: chirurgie plastique, morbidité,
années de vie corrigées pour l’invalidité, fardeau global de la maladie, coût des soins, morbidité de la maladie.
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Introduction

Access to accurate population-level burden of disease data is
important for understanding causes of morbidity and mortality.
To date, there has not yet been a comprehensive cross-sectional
analysis of the morbidity and mortality of plastic and reconstruc-
tive surgery related diseases in Canada. Given that disease
burden can inform public health policy and direct research
funding, understanding the burden of plastic surgery related dis-
eases in Canada is a critical step in advancing patient care.

The Global Burden of Disease Study (GBD) is an interna-
tional collaboration through the Institute for Health Metrics
and Evaluation (IHME) that generates a systematic and inter-
nally consistent source of health information.1‐4 This effort
enables quantification of comparative health loss categorized
by disease pathology, demographics, geographic region, and
time.3‐5 The goal of the IHME is to provide an impartial,
evidence-based picture of global health trends to inform the
work of policymakers, researchers, funding agencies, and to
guide population-level health initiatives.

For the Global Burden of Disease Study 2019 (GBD 2019)
369 diseases, including 13 relevant to plastic surgery, were esti-
mated.3,4,6 In this paper, we present a cross-sectional analysis of
the Canadian GBD 2019 results on mortality, morbidity, inci-
dence, prevalence, and economic cost for all 13 diseases
related to plastic and reconstructive surgery.

Methods

The goal of the GBD study is to produce the highest quality epi-
demiologic data by ensuring transparent analytic strategies that
include uncertainty distribution. Each update incorporates new
studies and methodologies to further refine the available data
thereby generating a “living database.” The GBD 2019

methodology has been extensively described in the original
study publications.4,6‐9

We used GBD 2019 results to assess the morbidity, mortality,
incidence, and prevalence of plastic and reconstructive surgery
related diseases in Canada. Rates and numbers of deaths, incident
cases and prevalence, years of life lost (YLLs), years lived with
disability (YLDs), and disability-adjusted life years (DALYs) are
generated for each disease and injury, with each metric reported
by year, location, age group, and sex.4,10 The GBDworld standard
population is used as a reference for calculating age-standardized
YLD, YLL, and DALY rates.4,11,12 The data is analyzed using a
Bayesian meta-regression modelling tool to provide epidemiolog-
ical estimates of YLLs, YLDs, and DALYs by combining other
available parameters.2,4,10 The width of the uncertainty interval
(UI) is calculated through Bayesian estimation methods to
reflect data availability, sample size, and consistency of data
across multiple sources.3,4,10

In this paper, incidence, prevalence, YLLs, YLDs, and DALYs,
are reported here for both sexes combined and for all age groups in
Canada, as rates per 100 000 and as counts. 95% UI are reported in
square brackets for all estimates (except for totals) and includes all
sources of uncertainty (ie, systematic biases, measurement error).
GBD is conducted in accordance with the Guidelines for
Accurate and Transparent Health Estimates Reporting.3,13,14

Data Sources

The GBD 2019 estimates cover the years 1990 to 2019 and are
drawn from more than 90 000 data sources. Data collected for
the GBD 2019 is collected from multiple relevant data
sources for each disease including vital statistics, disease regis-
tries, health service use, and disease notifications—identified
from a systematic and thorough review of published studies,
searches of government and international organization
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websites, published reports, and primary data sources such as
surveys and population-based registries.3,4,12,15‐17 For each iter-
ation of GBD, the estimates for the whole time series are
updated from the addition of new data and change in methods
and based on an analytical framework. The GBD uses the
International Classification of Diseases (ICD) for maximum
comparability between diseases worldwide. For Canada,
disease registries maintained by each province and data from
the national census account for the majority of available data.
Further information on Canadian data sources can be found
online at the Global Health Data Exchange: http://ghdx.
healthdata.org/geography/canada.

Classification of Plastic and Reconstructive Surgery
Diseases

Data for 13 plastic surgery associated conditions were selected
from the GBD 2019. These conditions were defined by the
ninth and tenth revision codes of the ICD.18 The conditions
included were as follows: (1) breast cancer, (2) cellulitis, (3)
decubitus ulcer, (4) pyoderma, (5) fire, heat and hot substances,
(6) malignant skin melanoma, (7) squamous cell carcinoma, (8)
basal cell carcinoma, (9) neoplasms of the lip and oral cavity,
(10) neoplasms of the nasopharynx, (11) larynx cancer, (12)
other pharynx cancer, and (13) orofacial clefts. The treatment
of these conditions (especially breast cancer and melanoma) is
not solely in the domain of plastic and reconstructive surgery,
however, Canadian plastic surgeons contribute significantly to
their management. Due to the limitations of the GBD classifica-
tion it was not possible to select for traumas or upper extremity
injuries/diseases—conditions for which plastic surgeons contrib-
ute significantly.

Definitions

The IHME defines incidence as the number of new cases of a
given disease during a given period in a specific population
whereas prevalence is the total number of cases of a given
disease in a specific population at a designated time. Outcomes
are reported here as both all-age and age-standardized values.
Age-standardizing is a statistical technique which transforms
the age characteristics of a specific population to match a refer-
ence population (ie, GBD 2019 World Standard Population), to
allow comparisons with different age structures. All-age rates
or counts do not have this correction done and so there are lim-
itations to comparing these results to other populations or other
points in time.

Cause of Death

The GBD study attributes cause of death to a single disease that
initiated the ultimate cause of death with coding following
ICD-10 principles. The GBD cause of death hierarchy is
divided into 4 levels: Level 1 represents all-cause mortality,
Level 2 represents cause-group mortality (ie renal disease),

Level 3 represents cause-specific mortality, and Level 4 repre-
sents further specified diseases such as drug-resistant tuberculo-
sis.19 In this paper, we used Levels 3 and 4 to assess YLLs and
mortality for applicable diseases.

Mortality and YLLs

All applicable diseases have age-specific mortality data. The GBD
uses the Cause of Death Ensemble model19 to predict age- and
sex-specific mortality estimates by cause. Mortality-to-incidence
ratios are used to transform registry incidence data to mortality
estimates, in order to maximize data availability in locations
with scarce mortality information. YLLs are calculated as a
measure of cause-specific premature mortality. Given that the
GBD attributes cause of death to a single disease, basal cell carci-
noma does not have an attributable mortality rate.

Years Lived With Disability

GBD 2019 uses the Disease Modeling Meta-Regression 2.1
(DisMod-MR 2.1) to calculate prevalence for each disease while
considering data on incidence, remission, mortality, and disease
duration.4,9,20 Prevalence estimates gathered by the GBD are mul-
tiplied by disability weights to calculate cause-specific YLDs.4,9

Disability-Adjusted Life Years

Morbidity is assessed using DALYs which represents the sum of
YLLs and YLDs; one DALY is equivalent to 1 year of healthy life
lost due to premature mortality or disability.3,21 In the GBD,
DALYs are the preferred metric used to compare disease burden
across time and geography and between age and sex groups.

Economic Analysis

Given that the economic health of a nation is correlated to the
overall disease burden,22‐24 we assessed the economic cost of
disease using DALY rates as described in prior publications.25,26

With increasing DALYs rates, a country’s Gross National Income
per capita decreases in a logarithmic fashion.22 As such, the eco-
nomic burden of disease can be approximated by accounting for
the loss in Gross Domestic Product per capita due to disease-specific
DALYs.27,28To quantify and compare the costs of adverse health
end points, the monetary value of a DALY can be ascertained
based on previous analysis.27,28 While no official consensus of
the appropriate value of a DALY has been established, a conversion
based on the Value of Life Year has also been suggested.29

Different economic values of DALYs have been allocated per
income country group level, as defined by the World Bank.30 A
cost per DALY was recently estimated as $50,000 for Canada as
a whole and is likely to be similar across most provinces.30 This
value can be used to approximate total cost of a disease bymultiply-
ing age standardized DALY rates by the Canadian population of 38
million in 2019 according to census data.31
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Results

Prevalence and Incidence

In 2019, plastic surgery related conditions in Canada had an
overall age-standardized incidence rate of 5412 per 100 000
[95% UI 4966-5907] (Table 1), and an overall all-age standard-
ized prevalence rate of 3972 per 100 000 [3258-4823]
(Table 2). Cellulitis had the highest incidence with an age stan-
dardized rate of 2654 per 100 000 [2502-2812] followed by
pyoderma (1525 per 100 000 [1479-1577]). Fire, heat, and
other hot substances had the highest age-standardized preva-
lence rate (1742 per 100 000 [1478-2054]) with a relatively
low age-standardized incidence rate of 191 per 100 000
[146-241]. Breast cancer had an age-standardized incidence
rate of 47 per 100 000 [37-61] and an age-standardized preva-
lence rate of 499 per 100 000 [410-607]. The age-standardized
incidence rates of non-melanoma skin cancers combined (basal
cell carcinoma: 32 per 100 000 [25-40] and squamous cell car-
cinoma: 828 per 100 000 [662-1019]) had approximately 60
times greater incidence than malignant melanoma (14 per
100 000 [10-18]).

Mortality and YLLs

In 2019, plastic surgery related conditions in Canada had an
overall all-age death count of 11,411 [95% UI 9568-12,827]
and an age-standardized death rate of 17 per 100 000 [14-19]
(Table 3). All-age YLL count was 238,731 [206,951-266,194]

and age-standardized YLL rate was 409 per 100 000 [357-457]
(Table 4). Breast cancer overwhelmingly contributed to mortality
with an age-standardized death rate of 10 per 100 000 [9-11]) and
an age-standardized YLL rate of 233 per 100 000 [215-250].
Melanoma was the second largest contributor to mortality with
an age-standardized death rate of 2 per 100 000 [1-2] and an
age-standardized YLL rate of 53 per 100 000 [38-67]. Of note,
melanoma and breast cancer are not solely treated by plastic
surgery. Fire, heat, and hot substances, lip and oral cavity
cancer, larynx cancer, and cutaneous squamous cell carcinoma
also significantly contributed to mortality and YLL in 2019
(Tables 3 and 4). Orofacial clefts had the lowest age-standardized
death rate (0 per 100 000 [0-0]) and YLL rate (0 per 100 000
[0-0]).

Years Lived with Disability

In 2019 in Canada, plastic surgery related conditions were
responsible for an overall all-age YLD count of 89,397 [95%
UI 56,089-134,521] with an age-standardized YLD rate of
147 per 100 000 [92-224] (Table 5). Squamous cell carcinoma
had the highest age-standardized YLD rate (54 per 100 000
[33-83]) followed by fire, heat, and hot substances (35 per
100 000 [21-56]) and breast cancer (35 per 100 000 [23-51]).

Disability-Adjusted Life Years

In 2019 in Canada, plastic surgery related conditions were
responsible for an overall all-age DALY count of 328 128

Table 1. All-age and Age-standardized Incidence Rates Per 100 000
for Plastic Surgery Related Disease in CANADA From GBD 2019.

All-age incidence
rate [95% UI]

Age-standardized
incidence rate [95% UI]

Breast cancer 78 [61-99] 47 [37-61]
Cellulitis 3156 [2973-3326] 2654 [2502-2812]
Decubitus ulcer 204 [181-232] 110 [98-123]
Fire, heat, and hot
substances

173 [133-216] 191 [146-241]

Pyoderma 1460 [1419-1506] 1525 [1479-1577]
Malignant skin
melanoma

22 [15-29] 14 [10-18]

Basal cell
carcinoma

58 [45-74] 32 [25-40]

Squamous cell
carcinoma

1600 [1271-1971] 828 [662-1019]

Larynx cancer 4 [3-5] 2 [2-3]
Lip and oral cavity
cancer

7 [5-9] 4 [3-5]

Nasopharynx
cancer

2 [1-2] 1 [1-2]

Orofacial clefts 1 [1-2] 2 [1-3]
Other pharynx
cancer

3 [2-4] 2 [1-2]

Total 6767
[6111-7475]

5412 [4966-5907]

Table 2. All-age and Age-standardized Prevalence Rates Per 100 000
for Plastic Surgery Related Disease in Canada From GBD 2019.

All-age prevalence
rate [95% UI]

Age-standardized
prevalence rate [95% UI]

Breast cancer 847 [703-1018] 499 [410-607]
Cellulitis 120 [113-127] 101 [95-106]
Decubitus ulcer 55 [48-62] 30 [26-33]
Fire, heat, and hot
substances

2307 [1945-2732] 1742 [1478-2054]

Pyoderma 79 [77-81] 83 [80-86]
Malignant skin
melanoma

173 [119-233] 112 [79-152]

Basal cell
carcinoma

8 [6-10] 4 [4-6]

Squamous cell
carcinoma

2638 [2038-3337] 1342 [1040-1702]

Larynx cancer 30 [23-36] 17 [13-21]
Lip and oral cavity
cancer

29 [22-38] 17 [13-22]

Nasopharynx
cancer

12 [8-15] 8 [6-11]

Orofacial clefts 11 [9-14] 13 [10-16]
Other pharynx
cancer

8 [6-10] 5 [3-6]

Total 6316 [5120-7714] 3972 [3258-4823]
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[95% UI 270,881-392,439] with an age-standardized DALY
rate of 556 per 100 000 [463-664] (Table 6). Breast cancer
was responsible for the highest age-standardized DALY rate
(268 per 100 000 [244-294]), followed by squamous cell carci-
noma (66 per 100 000 [45-94]), fire, heat, and hot substances
(61 per 100 000 [46-82]) and malignant skin melanoma (60
per 100 000 [42-75]). Diseases with lower age-standardized
DALY rates include basal cell carcinoma (0.02 per 100 000
[0.01-0.04]), orofacial clefts (1 per 100 000 [1-1]), pyoderma
(6 per 100 000 [3-9]), and decubitus ulcer (5 per 100 000
[4-7]). Figure 1 illustrates age-separated DALY rates per
100 000, illustrating the relatively higher proportion of
DALY’s due to the burden from fire, heat, and hot substances
injury in ages 0-24, and the subsequent increase in DALY
rate of other diseases including breast cancer, skin cancers,
and fire, heat, and hot substances injuries.

Economic Analysis

In Canada in 2019, the age-standardized economic burden of
included plastic surgery related diseases was $10.6 billion
(Table 7). Breast cancer was responsible for the largest age
standardized cost of $5.1 billion, representing approximately
half of the total economic burden for plastic surgery associated
diseases. Squamous cell carcinoma was the second largest con-
tributors to age-standardized cost ($1.3 billion) followed by fire,

heat, and hot substances ($1.2 billion) and malignant skin mel-
anoma ($1.1 billion).

Discussion

This study presents a comprehensive, cross-sectional analysis
on the burden and economic cost of 13 plastic and reconstruc-
tive surgery related diseases in Canada for the year 2019. In
Canada as of 2019, plastic surgery related diseases are respon-
sible for an overall age-standardized cost of greater than $10
billion Canadian dollars (CAD) and represent 3% of all-age
DALYs in Canada. This places plastic surgery related diseases
14th among all-cause, all-age DALYs in Canada, behind
disease groups such as neoplasms, cardiovascular disease, and
substance use disorders, and ahead of disease groups such as
transport injuries, maternal and neonatal disorders, and respira-
tory infections and tuberculosis. Plastic surgery related diseases
are the 16th leading cause of age-standardized DALY rates in
Canada in 2019, behind transport injuries and digestive diseases
and ahead of sense organ diseases and respiratory infections and
tuberculosis. Of the plastic surgery related diseases included in
this analysis, breast cancer was responsible for the largest
burden of disease and had the highest mortality rates, with an
associated cost of $5.1 billion CAD—representing

Table 3. All-age Death Count and Age-standardized Death Rate Per
100 000 for Plastic Surgery Related Disease in Canada From GBD
2019.

All-age deaths
(count) [95% UI]

Age-standardized death
rate [95% UI]

Breast cancer 6565 [5890-7168] 10 [9-11]
Cellulitis 313 [104-418] 0.4 [0.1-0.6]
Decubitus ulcer 54 [20-82] 0.1 [0.0-0.1]
Fire, heat, and hot
substances

303 [278-325] 1 [1-1]

Pyoderma 238 [112-364] 0.3 [0.2-0.5]
Malignant skin
melanoma

1295 [894-1564] 2 [1-2]

Basal cell
carcinoma

- -

Squamous cell
carcinoma

528 [368-584] 1 [1-1]

Larynx cancer 508 [459-556] 1 [1-1]
Lip and oral cavity
cancer

1072 [974-1165] 2 [1-2]

Nasopharynx
cancer

136 [121-153] 0.2 [0.2-0.3]

Orofacial clefts 0.1 [0.1-0.2] 0.0 [0.0-0.0]
Other pharynx
cancer

399 [349-449] 1 [1-1]

Total 11,411
[9568-12,827]

17 [14-19]

[-]: data not available.

Table 4. All-age YLL Count and Age-standardized YLL Rate per
100 000 for Plastic Surgery Related Disease in Canada From GBD
2019.

All-age YLLs (count)
[95% UI]

Age-standardized YLL
rate [95% UI]

Breast cancer 138,252
[127,187-148,865]

233 [215-250]

Cellulitis 4948 [1831-6651] 8 [3-11]
Decubitus ulcer 605 [242-959] 0.8 [0.3-1.3]
Fire, heat, and hot
substances

9290 [8662-9954] 26 [23-28]

Pyoderma 3287 [1623-5309] 5 [3-8]
Malignant skin
melanoma

29,558
[20,610-36,483]

53 [38-67]

Basal cell
carcinoma

- -

Squamous cell
carcinoma

7682 [6121-8340] 11 [9-12]

Larynx cancer 10,278 [9272-11,290] 16 [14-17]
Lip and oral cavity
cancer

21,900
[20,069-23,740]

35 [32-38]

Nasopharynx
cancer

3672 [3246-4121] 7 [6-8]

Orofacial clefts 11 [6-20] 0.1 [0.0-0.1]
Other pharynx
cancer

9246 [8081-10,461] 15 [13-17]

Total 238,731
[206,951-266,193]

409 [357-457]

[-]: data not available.
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approximately half of the $10.6 billion CAD total cost of plastic
surgery related diseases in Canada in 2019.

With regards to YLLs, Canadians lost a cumulative 238,731
years of life due to plastic surgery conditions; equivalent to 409
years of life per 100 000 people in 2019. In terms of years spent
in disability, plastic surgery conditions resulted in 89,397 years
spent in disability (147 years lived in disability per 100 000
Canadians). When totaled together in cumulative as DALYs,
there were 328 128 years were lost to disability or to mortality,
or 556 years per 100 000 Canadians, due to plastic surgery
related conditions in 2019.

Cellulitis has the highest disease incidence, representing a
significant source of morbidity with an aging population. Skin
and soft tissue infections occurring in the setting of trauma,
peripheral vascular disease, and immunocompromised states
such as diabetes which are highly incident likely explains
this. Increasingly refractory infections due to antibiotic resis-
tance (MRSA infections for example) and the healthcare
systems difficulty in addressing more chronic condition could
contribute to the higher incidence.

Non-melanoma skin cancers combined had 60 times greater
incidence than melanoma, likely due to a combination of sun
exposure and Canada’s aging population. Sun exposure is a
greater risk factor for keratinocyte carcinoma than it is for mel-
anoma. Even though melanoma occurred less frequently, it was
the second largest contributor to mortality behind to breast
cancer.

Fire, heat, and other substances were the most prevalent dis-
eases, explained by good survivability and presence throughout
an individual’s life. Burns most commonly occur in younger
individuals, with the highest incidence of burns being in
males aged 45-54.32 Burn survivors can live long lives with
reduced disability as shown by highest YLDs but relatively
small contribution to overall DALYs in plastic surgery related
conditions.

The Canadian Institute for Health Information reported that
healthcare spending was expected to reach $242 billion, or
11.5% of Canada’s gross domestic in 2017.33 Physicians
accounted for approximately 15% of Canadian health care
spending, with a total cost of approximately $36
billion.34There were a total of 627 practicing plastic surgeons
in Canada who billed a minimum of $60 000 in provincial
billing fees in 2017-2018.35 Their average yearly billing was
$391 425, equating to a total annual billing of $245 million
compared the $10.6 billion CAD total cost of plastic surgery
related diseases in Canada in 2019.35 Therefore, every dollar
that plastic surgeons bill the government addresses $43 of the
burden of disease for the conditions assessed in this paper. It
is difficult to make generalizable conclusions from this analysis,
as there are many other conditions that plastic surgeons treat
that are not discussed in this paper, and many other health dis-
ciplines that contribute to treating these conditions. In

Table 5. All-age YLD Count and Age-standardized YLD Rate per
100 000 for Plastic Surgery Related Disease in Canada From GBD
2019.

All-age YLDs (count)
[95% UI]

Age-standardized YLD
rate [95% UI]

Breast cancer 21,600
[14,425-31,314]

35 [23-51]

Cellulitis 2401 [1606-3406] 6 [4-8]
Decubitus ulcer 3009 [2074-4129] 5 [3-6]
Fire, heat, and hot
substances

16,574 [9843-26,572] 35 [21-56]

Pyoderma 161 [64-338] 0.5 [0.2-1.0]
Malignant skin
melanoma

3746 [2219-5648] 7 [4-10]

Basal cell
carcinoma

12 [5-24] 0.02 [0.01-0.04]

Squamous cell
carcinoma

38,797
[23,864-58,573]

54 [33-83]

Larynx cancer 1013 [664-1456] 2 [1-2]
Lip and oral cavity
cancer

1043 [675-1519] 2 [1-2]

Nasopharynx
cancer

416 [260-620] 0.8 [0.5-1.1]

Orofacial clefts 265 [160-397 1 [1-1]
Other pharynx
cancer

359 [230-527] 0.6 [0.4-0.8]

Total 89,397
[56,089-134,521]

147 [92-224]

Table 6. All-age DALY Count and Age-standardized DALY Rate Per
100 000 for Plastic Surgery Related Disease in Canada From GBD
2019.

All-age DALYs (count)
[95% UI]

Age-standardized
DALY rate [95% UI]

Breast cancer 159,852
[144,867-175,827]

268 [244-294]

Cellulitis 7349 [4124-9579] 13 [8-17]
Decubitus ulcer 3614 [2636-4778] 5 [4-7]
Fire, heat, and hot
substances

25,864 [19,015-35,990] 61 [46-82]

Pyoderma 3448 [1747-5483] 6 [3-9]
Malignant skin
melanoma

33,304 [23,609-41,243] 60 [42-75]

Basal cell
carcinoma

12 [5-24] 0.02 [0.01-0.04]

Squamous cell
carcinoma

46,479 [31,701-66,222] 66 [45-94]

Larynx cancer 11,291 [10,082-12,476] 17 [15-19]
Lip and oral cavity
cancer

22,944 [20,957-24,860] 37 [34-40]

Nasopharynx
cancer

4088 [3576-4671] 8 [7-9]

Orofacial clefts 276 [170-409] 1 [1-1]
Other pharynx
cancer

9605 [8393-10,879] 15 [13-17]

Total 328 128
[270,881-392,439]

556 [463-664]
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particular, the inability to include traumatic injuries based on
the limitations of the GBD codes, especially upper and lower
extremity and facial trauma is an important limitation to the
economic benefit that plastic surgeons provide. Conversely, cel-
lulitis and pyoderma are included in our analysis, but may infre-
quently require surgical care. This study provides a preliminary
analysis of the benefit in providing plastic surgery services in
Canada that needs to be followed with a comprehensive eco-
nomic analysis examining direct, indirect, and future costs.

Government-funded plastic and reconstructive surgery is
generally focused on treating hand injuries and diseases,
breast cancer deformity, craniofacial injuries and diseases,
skin cancer, burn injuries, and a variety of other reconstructive
problems. The current evidence from GBD 2019 indicates that
breast cancer, skin cancer, and burn injuries are a large cause of
morbidity and mortality, justifying the current focus on treating
and investigating these highly morbid diseases. These findings
can help make evidence-based decisions regarding which dis-
eases would benefit from increased funding in order to reduce
disability and social and economic burden of disease. Future
in-depth economic analyses should be used to advocate for
increased funding and greater access to operating room and
minor procedure time for the highly burdensome diseases
such as burns and breast, head and neck, and skin cancers.

This study fills a gap in the literature on the morbidity and
mortality of Canadian-specific plastic surgery related dis-
eases. The most important limitation for our study is that
the total DALYs and costs for included diseases are not
solely in the domain of plastic and reconstructive surgery.
For example, management of breast cancer and melanoma
are shared by surgical, medical, and radiation oncology,
family medicine, nursing staff, and other allied health.
Furthermore, GBD 2019 data did not include several
common plastic surgery conditions such as hand conditions
(carpal tunnel syndrome, Dupuytren’s disease, traumatic
injuries to the hand, upper extremity nerve palsies), traumatic
craniofacial and lower extremity reconstruction, and breast
reduction surgery.

In the economic analysis, a universal CAD$50,000 per
DALY value was attributed regardless of provincial differences
that exist. This was done as GBD 2019 does not subcategorize
by province. The costs calculated for provision of care are not
comprehensive in this study. The physician’s payments do
not consider hospital costs, ancillary providers fee, and equip-
ment that should be included in a full economic analysis.
Furthermore, better characterization of indirect costs faced by
patients beyond DALYs should also be considered. As the
GBD constantly evolves, there will be changes in data

Figure 1. Age separated DALY rates per 100 000 for plastic surgery related disease in Canada from GBD 2019.
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collection and data analytical methods may come to influence
the present results.36,37

Conclusion

Plastic surgeons address a large morbidity and cost of disease
faced by patients in Canada. The major contributors to the
burden of disease include breast cancer, melanoma, and trau-
matic injury due to thermal burns. Plastic surgeon payments
in Canada totaled $245 million in 2016 while the GBD data
shows an all-age burden of disease cost of approximately
$10.6 billion for the 13 conditions examined by this study in
2019. These findings when combined with total healthcare
spending per sector could provide evidence for deciding
which conditions may benefit from increased spending to lever-
age economic gain from reducing disability. These results can
be used to direct primary and secondary prevention strategies,
healthcare expenditure, resource allocation and to advocate
for improved funding for plastic surgery related diseases in
the context of increasing healthcare demands.

Authors’ Note
This article does not contain any studies with human or animal subjects
and did therefore not require REB approval.

Declaration of Conflicting Interests
The authors declared no potential conflicts of interest with respect to
the research, authorship, and/or publication of this article.

Funding
The authors received no financial support for the research, authorship,
and/or publication of this article.

ORCID iDs
Yaeesh Sardiwalla https://orcid.org/0000-0002-5883-3465
Emma L. Price https://orcid.org/0000-0003-4403-6614

References

1. Murray, CJL, & Lopez, AD. Measuring the global burden of
disease. N Engl J Med. 2013;396(5):448‐457. doi:10.1056/
NEJMra1201534

2. Karimkhani, C, Green, AC, & Nijsten, T et al. The global burden
of melanoma : results from the global burden of disease study
2015. Br J Dermatol. 2017;177(1)134‐140: doi:10.1111/bjd.
15510.

3. Murray, CJ, Vos, T, Lozano, R, et al. Disability-adjusted life years
(DALYs) for 291 diseases and injuries in 21 regions, 1990–2010:
a systematic analysis for the Global Burden of Disease Study
2010. The lancet. 2012;380(9859):2197‐2223.

4. Abbafati, C, Machado, DB, Cislaghi, B, et al. Global burden of
369 diseases and injuries in 204 countries and territories, 1990–
2019: a systematic analysis for the global burden of disease
study 2019. Lancet. 2020;396(10258):1204‐1222. doi:10.1016/
S0140-6736(20)30925-9.

5. Murray, CJL, Vos, T, Lozano, R, et al. Disability-adjusted life
years (DALYs) for 291 diseases and injuries in 21 regions,
1990–2010 : a systematic analysis for the global burden of
disease study 2010. Lancet. 2010:1990‐2010. doi:10.1016/
S0140-6736(12)61689-4.

6. Wang, H, Naghavi, M, Allen, C, et al. Global, regional, and national
life expectancy, all-cause mortality, and cause-specific mortality for
249 causes of death, 1980–2015: a systematic analysis for the global
burden of disease study 2015. Lancet. 2016;388(10053):1459‐1544.
doi:10.1016/S0140-6736(16)31012-1.

7. Dicker, D, Nguyen, G, Abate, D, et al. Global, regional, and
national age-sex-specific mortality and life expectancy,
1950-2017: a systematic analysis for the global burden of
disease study 2017. Lancet. 2018;392(10159):1684‐1735.
doi:10.1016/S0140-6736(18)31891-9.

8. Fitzmaurice, C, Akinyemiju, TF, Al Lami, FH, et al. Global,
regional, and national cancer incidence, mortality, years of life
lost, years lived with disability, and disability-adjusted life-years
for 29 cancer groups, 1990 to 2016 a systematic analysis for the
global burden of disease study global burden o. JAMA Oncol.
2018;4(11):1553‐1568. doi:10.1001/jamaoncol.2018.2706.

9. James, SL, Abate, D, Abate, KH, et al. Global, regional, and
national incidence, prevalence, and years lived with disability
for 354 diseases and injuries for 195 countries and territories,
1990-2017: a systematic analysis for the global burden of
disease study 2017. Lancet. 2018;392(10159):1789‐1858.
doi:10.1016/S0140-6736(18)32279-7.

10. Force, LM, Abdollahpour, I, Advani, SM, et al. The global burden
of childhood and adolescent cancer in 2017: an analysis of the

Table 7. Total Cost (in CAD billions) Associated With Each Plastic
Surgery Disease in Canada Based on a Population of 38 Million and
Average Cost Per DALY of $50 000.

Age-standardized DALY rate
(per 100 000)

Cost in CAD
billions

Breast cancer 268 5.1
Cellulitis 13 0.2
Decubitus ulcer 5 0.1
Fire, heat, and hot
substances

61 1.2

Pyoderma 6 0.1
Malignant skin
melanoma

60 1.1

Basal cell carcinoma 0 0.0
Squamous cell
carcinoma

66 1.3

Larynx cancer 17 0.3
Lip and oral cavity
cancer

37 0.7

Nasopharynx cancer 8 0.2
Orofacial clefts 1 0.0
Other pharynx
cancer

15 0.3

Total 557 10.6

488 Plastic Surgery 32(3)

https://orcid.org/0000-0002-5883-3465
https://orcid.org/0000-0002-5883-3465
https://orcid.org/0000-0003-4403-6614
https://orcid.org/0000-0003-4403-6614
https://doi.org/10.1056/NEJMra1201534
https://doi.org/10.1056/NEJMra1201534
https://doi.org/10.1111/bjd.15510
https://doi.org/10.1111/bjd.15510
https://doi.org/10.1016/S0140-6736(20)30925-9
https://doi.org/10.1016/S0140-6736(20)30925-9
https://doi.org/10.1016/S0140-6736(20)30925-9
https://doi.org/10.1016/S0140-6736(20)30925-9
https://doi.org/10.1016/S0140-6736(12)61689-4
https://doi.org/10.1016/S0140-6736(12)61689-4
https://doi.org/10.1016/S0140-6736(12)61689-4
https://doi.org/10.1016/S0140-6736(12)61689-4
https://doi.org/10.1016/S0140-6736(16)31012-1
https://doi.org/10.1016/S0140-6736(16)31012-1
https://doi.org/10.1016/S0140-6736(16)31012-1
https://doi.org/10.1016/S0140-6736(18)31891-9
https://doi.org/10.1016/S0140-6736(18)31891-9
https://doi.org/10.1016/S0140-6736(18)31891-9
https://doi.org/10.1001/jamaoncol.2018.2706
https://doi.org/10.1016/S0140-6736(18)32279-7
https://doi.org/10.1016/S0140-6736(18)32279-7
https://doi.org/10.1016/S0140-6736(18)32279-7


global burden of disease study 2017. Lancet Oncol.
2019;20(9):1211‐1225. doi:10.1016/S1470-2045(19)30339-0.

11. Murray, CJL, Callender, CSKH, Kulikoff, XR, et al. Population and
fertility by age and sex for 195 countries and territories, 1950–2017: a
systematic analysis for the global burden of disease study 2017.
Lancet. 2018;392(10159):1995‐2051. doi:10.1016/S0140-6736(18)
32278-5.

12. Kyu, HH, Abate, D, Abate, KH, et al. Global, regional, and
national disability-adjusted life-years (DALYs) for 359 diseases
and injuries and healthy life expectancy (HALE) for 195 countries
and territories, 1990-2017: a systematic analysis for the global
burden of disease study 2017. Lancet. 2018;392(10159):1859‐
1922. doi:10.1016/S0140-6736(18)32335-3.

13. Stevens, GA, Alkema, L, Black, RE, et al. Guidelines for accurate
and transparent health estimates reporting: the GATHER statement.
Lancet. 2016;388(10062):e19‐e23. doi:10.1016/S0140-6736(16)
30388-9.

14. Stevens, GA, Alkema, L, Black, RE, et al. Guidelines for accurate
and transparent health estimates reporting: the GATHER state-
ment. PLoS Med. 2016;13(6):1‐8. doi:10.1371/journal.pmed.
1002056.

15. Demers, AA, Nugent, Z, Mihalcioiu, C, Wiseman, MC, & Kliewer
E, V. Trends of nonmelanoma skin cancer from 1960 through 2000
in a Canadian population. J Am Acad Dermatol. 2005;53(2):320‐
328. doi:10.1016/j.jaad.2005.03.043.

16. Catsburg, C, Kirsh, VA, Soskolne, CL, Kreiger, N, & Rohan, TE.
Active cigarette smoking and the risk of breast cancer: a cohort
study. Cancer Epidemiol. 2014;38(4):376‐381. doi:10.1016/j.
canep.2014.05.007.

17. Cotterchio, M, Kreiger, N, Theis, B, Sloan, M, & Bahl, S.
Hormonal factors and the risk of breast cancer according to
estrogen- and progesterone-receptor subgroup. Cancer Epidemiol
Biomarkers Prev. 2003;12(10):1053‐1060.

18. Global Burden of Disease 2017. http://ghdx.healthdata.org/gbd-
results-tool. Accessed February 15, 2020.

19. Roth, GA, Abate, D, Abate, KH, et al. Global, regional, and national
age-sex-specific mortality for 282 causes of death in 195 countries
and territories, 1980–2017: a systematic analysis for the global
burden of disease study 2017. Lancet. 2018;392(10159):1736‐
1788. doi:10.1016/S0140-6736(18)32203-7.

20. Barendregt, JJ, Van Oortmarssen, GJ, Vos, T, & Murray, CJ.
(2003). A generic model for the assessment of disease epidemiol-
ogy: the computational basis of DisMod II. Popul Health Metr.
2003;1(1):1‐8.

21. Soerjomataram, I, Lortet-Tieulent, J, Parkin, DM, et al. Global burden
of cancer in 2008: a systematic analysis of disability-adjusted life-
years in 12 world regions. Lancet. 2012;380(9856):1840‐1850.
doi:10.1016/S0140-6736(12)60919-2.

22. Roser, M, & Ritchie, H. Burden of Disease. Published online at
OurWorldInData.org.

23. Xu, K, Evans, DB, Kawabata, K, Zeramdini, R, Klavus, J, &
Murray, CJL. Household catastrophic health expenditure: a

multicountry analysis. Lancet. 2003;362(9378):111‐117. doi:10.
1016/S0140-6736(03)13861-5.

24. Bloom, DE, Canning, D, & Sevilla, J. The effect of health on eco-
nomic growth: a production function approach. World Dev.
2004;32(1):1‐13. doi:10.1016/j.worlddev.2003.07.002.

25. Dalal, K, & Svanström, L. Economic burden of disability adjusted
life years (DALYs) of injuries. Health (Irvine Calif).
2015;07(04):487‐494. doi:10.4236/health.2015.74058.

26. Lee, YR, Cho, B, Jo, MW, et al. Measuring the economic burden
of disease and injury in Korea, 2015. J Korean Med Sci.
2019;34(Suppl 1).

27. Rehm, J, Mathers, C, Popova, S, Thavorncharoensap, M,
Teerawattananon, Y, & Patra, J. Global burden of disease and
injury and economic cost attributable to alcohol use and alcohol-
use disorders. Lancet. 2009;373(9682):2223‐2233. doi:10.1016/
S0140-6736(09)60746-7.

28. Grandjean, P, & Bellanger, M. Calculation of the disease burden
associated with environmental chemical exposures: application
of toxicological information in health economic estimation.
Environ Heal A Glob Access Sci Source. 2017;16(1):1‐13.
doi:10.1186/s12940-017-0340-3.

29. Van Grinsven, HJ, Rabl, A, & De Kok, TM. Estimation of inci-
dence and social cost of colon cancer due to nitrate in drinking
water in the EU: a tentative cost-benefit assessment. Environ
Heal A Glob Access Sci Source. 2010;9(1):1‐12. doi:10.1186/
1476-069X-9-58.

30. Ochalek, J, Lomas, J, & Claxton, K. Assessing health opportunity
costs for the Canadian health care systems. 2018;(March). http://
www.pmprb-cepmb.gc.ca/CMFiles/Consultations/new_
guidelines/Canada_report_2018-03-14_Final.pdf.

31. Canada, S. Census Program. Census Data. https://www12.statcan.
gc.ca/census-recensement/index-eng.cfm. Published 2019.
Accessed May 28, 2020.

32. Mason, SA, Nathens, AB, Byrne, J, et al. Trends in the
epidemiology of major burn injury among hospitalized
patients: a population-based analysis. J Trauma Acute Care
Surg. 2018;83(5):867‐874. doi:10.1097/TA.0000000000001586.
Trends.

33. Canadian Institute for Health Research. Health Spending. CIHR.
https://www.cihi.ca/en/health-spending. Published 2017.

34. Canadian Institute for Health Information. Physicians in Summary
Report. 2016.

35. Bouletreau, P, & Bouguila, J. [Profile plastic surgery]. Orthod Fr.
2011;82(2):201‐206. doi:10.1051/orthodfr/2011118.

36. Johnson-Obaseki, SE, Labajian, V, Corsten, MJ, & McDonald,
JT. Incidence of cutaneous malignant melanoma by socioeco-
nomic status in Canada: 1992-2006. J Otolaryngol - Head Neck
Surg. 2015;44(1):1‐7. doi:10.1186/s40463-015-0107-1.

37. Peters, CE, Nicol, AM, & Demers, PA. Prevalence of
exposure to solar ultraviolet radiation (UVR) on the job in
Canada. Can J Public Heal. 2012;103(3):223‐226. doi:10.
1007/bf03403817.

Sardiwalla et al. 489

https://doi.org/10.1016/S1470-2045(19)30339-0
https://doi.org/10.1016/S1470-2045(19)30339-0
https://doi.org/10.1016/S1470-2045(19)30339-0
https://doi.org/10.1016/S0140-6736(18)32278-5
https://doi.org/10.1016/S0140-6736(18)32278-5
https://doi.org/10.1016/S0140-6736(18)32278-5
https://doi.org/10.1016/S0140-6736(18)32278-5
https://doi.org/10.1016/S0140-6736(18)32335-3
https://doi.org/10.1016/S0140-6736(18)32335-3
https://doi.org/10.1016/S0140-6736(18)32335-3
https://doi.org/10.1016/S0140-6736(16)30388-9
https://doi.org/10.1016/S0140-6736(16)30388-9
https://doi.org/10.1016/S0140-6736(16)30388-9
https://doi.org/10.1016/S0140-6736(16)30388-9
https://doi.org/10.1371/journal.pmed.1002056
https://doi.org/10.1371/journal.pmed.1002056
https://doi.org/10.1016/j.jaad.2005.03.043
https://doi.org/10.1016/j.canep.2014.05.007
https://doi.org/10.1016/j.canep.2014.05.007
http://ghdx.healthdata.org/gbd-results-tool
http://ghdx.healthdata.org/gbd-results-tool
http://ghdx.healthdata.org/gbd-results-tool
https://doi.org/10.1016/S0140-6736(18)32203-7
https://doi.org/10.1016/S0140-6736(18)32203-7
https://doi.org/10.1016/S0140-6736(18)32203-7
https://doi.org/10.1016/S0140-6736(12)60919-2
https://doi.org/10.1016/S0140-6736(12)60919-2
https://doi.org/10.1016/S0140-6736(12)60919-2
https://doi.org/10.1016/S0140-6736(03)13861-5
https://doi.org/10.1016/S0140-6736(03)13861-5
https://doi.org/10.1016/S0140-6736(03)13861-5
https://doi.org/10.1016/S0140-6736(03)13861-5
https://doi.org/10.1016/j.worlddev.2003.07.002
https://doi.org/10.4236/health.2015.74058
https://doi.org/10.1016/S0140-6736(09)60746-7
https://doi.org/10.1016/S0140-6736(09)60746-7
https://doi.org/10.1016/S0140-6736(09)60746-7
https://doi.org/10.1016/S0140-6736(09)60746-7
https://doi.org/10.1186/s12940-017-0340-3
https://doi.org/10.1186/s12940-017-0340-3
https://doi.org/10.1186/s12940-017-0340-3
https://doi.org/10.1186/s12940-017-0340-3
https://doi.org/10.1186/1476-069X-9-58
https://doi.org/10.1186/1476-069X-9-58
https://doi.org/10.1186/1476-069X-9-58
https://doi.org/10.1186/1476-069X-9-58
https://doi.org/10.1186/1476-069X-9-58
http://www.pmprb-cepmb.gc.ca/CMFiles/Consultations/new_guidelines/Canada_report_2018-03-14_Final.pdf
http://www.pmprb-cepmb.gc.ca/CMFiles/Consultations/new_guidelines/Canada_report_2018-03-14_Final.pdf
http://www.pmprb-cepmb.gc.ca/CMFiles/Consultations/new_guidelines/Canada_report_2018-03-14_Final.pdf
http://www.pmprb-cepmb.gc.ca/CMFiles/Consultations/new_guidelines/Canada_report_2018-03-14_Final.pdf
https://www12.statcan.gc.ca/census-recensement/index-eng.cfm
https://www12.statcan.gc.ca/census-recensement/index-eng.cfm
https://www12.statcan.gc.ca/census-recensement/index-eng.cfm
https://doi.org/10.1097/TA.0000000000001586.Trends
https://doi.org/10.1097/TA.0000000000001586.Trends
https://www.cihi.ca/en/health-spending
https://www.cihi.ca/en/health-spending
https://doi.org/10.1051/orthodfr/2011118
https://doi.org/10.1186/s40463-015-0107-1
https://doi.org/10.1186/s40463-015-0107-1
https://doi.org/10.1186/s40463-015-0107-1
https://doi.org/10.1186/s40463-015-0107-1
https://doi.org/10.1007/bf03403817
https://doi.org/10.1007/bf03403817

	 Introduction
	 Methods
	 Data Sources
	 Classification of Plastic and Reconstructive Surgery Diseases
	 Definitions
	 Cause of Death
	 Mortality and YLLs
	 Years Lived With Disability
	 Disability-Adjusted Life Years
	 Economic Analysis

	 Results
	 Prevalence and Incidence
	 Mortality and YLLs
	 Years Lived with Disability
	 Disability-Adjusted Life Years
	 Economic Analysis

	 Discussion
	 Conclusion
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


