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Abstract

Background Diabetes is a major cause of morbidity and

mortality in the United States, with much of the economic

and social costs related to macrovascular and microvas-

cular complications, such as myocardial infarctions, renal

failure, and lower extremity amputations. While racial/

ethnic differences in diabetes are well documented, less

attention has been given to differences in diabetes out-

comes by gender.

Questions/purposes Does gender influence the rate of

diabetes-related lower extremity amputations and/or the

rate of mortality after amputation?

Methods I reviewed the literature utilizing peer-reviewed

publications found through MEDLINE searches.

Where are we now? Major complex gender differences

exist in diabetes-related lower extremity amputations: men

are more likely to undergo lower extremity amputations,

but women apparently have higher mortality related to

these procedures. The reasons for such differences are not

entirely clear, but it appears biologic factors may play

important roles (increased rates of peripheral vascular

disease and peripheral neuropathy in men, interaction

between gender and cardiac mortality in women).

Where do we need to go? More research is warranted to

confirm gender differences in diabetes-related lower

extremity amputation mortality and explore underlying

mechanisms for the gender differences in lower extremity

amputations and its associated mortality.

How do we get there? Exploring gender disparities in

diabetes-related outcomes, such as lower extremity ampu-

tations, will need to become a national priority from a

research (eg, National Institutes of Health) and policy (eg,

Centers for Medicare and Medicaid Services) perspective.

Only when we have a better understanding of the causes of

such differences can we begin to make strides in addressing

them.

Introduction

In the United States, there are approximately 24 million

people (7.8% of the population) currently living with dia-

betes, nearly 6 million of whom are unaware of their

diagnosis [4]. There are 12 million men (11.2% of men

older than 20 years) and 11.5 million women (10.2% of

women older than 20 years) with diabetes [4], and preva-

lence rates have continued to escalate over the past decade.

The financial cost of diabetes is estimated at approximately

$132 billion annually; $92 billion is attributed to direct

medical care and the remaining $40 billion is due to dis-

ability, work loss, and premature mortality [3]. It is

estimated annual diabetes-related costs will reach $336

billion by 2034 [19].
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Much of the cost related to diabetes results from mac-

rovascular and microvascular complications, such as

myocardial infarctions, cerebrovascular events, end-stage

renal disease, and lower extremity amputations (LEAs).

The highest diabetes-related hospitalization rates are for

long-term complications, such as LEAs, rather than

uncontrolled hyperglycemia or short-term complications

[13]. This underscores the disproportionate expenditure

of diabetes-related healthcare costs on complications such

as LEAs. Diabetes is an independent predictor of limb

amputation (versus revascularization) for the treatment

of critical limb ischemia [1]; patients with diabetes are

20 times more likely to undergo a LEA than those without

diabetes [39]. Patients with diabetes who have LEAs and

other diabetes-related foot disorders have lower quality-of-

life measures (health-related quality of life, physical

functioning, social functioning, and mental health) than

other patients with diabetes [18, 27]. Given the important

economic, health, and personal costs, reducing the number

of diabetes-related LEAs has become a national healthcare

priority [37].

Not all of the contributors to diabetes-related LEAs are

known but include poorly controlled diabetes, sensorimotor

peripheral neuropathy, peripheral arterial disease (PAD),

foot ulceration, increased age, longer duration of diabetes,

hypertension, cigarette use, decreased ankle ROM, and

hyperlipidemia [5, 8, 14, 28, 36, 38]. For example, patients

with PAD have nearly four times the odds of undergoing a

LEA than those without PAD [16]. While racial/ethnic

differences in diabetes are well documented, it is unclear

whether the rates and causes of diabetes-related LEAs are

influenced by gender [2, 32].

Therefore, this review explores whether there are gender

differences in (1) the incidence of diabetes-related LEAs

and (2) mortality associated with diabetes-related LEAs.

Search Strategies and Criteria

A search was conducted using electronic databases

Cochrane, CINAHL, ACP Journal Club, Psychinfo, and

MEDLINE using prespecified Medical Subject Headings

(MeSH) and keywords to identify evaluation studies (eval-

uation studies, clinical trials, effectiveness, improvement,

and performance) among adults with diabetes-related LEAs

and risk factors for LEA (diabetes mellitus, Type 2; diabetes

mellitus, Type 1; diabetes complications; amputation;

peripheral vascular disease; dyslipidemia; hypertension;

peripheral neuropathy; tobacco; smoking; diabetic foot;

diabetic neuropathies; foot ulcer; lower extremity; risk fac-

tors), with a focus on gender differences in outcomes

(gender). English-language papers published from 1985 to

February 2010 were included in the search. I also searched

the web sites of major organizations (ie, the Centers for

Disease Control and Prevention) known for tracking dia-

betes health outcomes. Of the 373 originally identified

papers and informational sources, I selected 27 that were

relevant to my key areas and included them in my review.

Although there is a general paucity in the literature about

gender disparities in diabetes-related LEAs, data do exist

regarding my two key areas: disparities in LEA incidence

and mortality.

Gender Differences in Incidence of LEA

Amputation in Diabetes

There is strong, consistent evidence that men are more

likely to undergo diabetes-related LEAs [6, 15, 22, 28] and

are younger at the time of amputation than women,

regardless of the level of amputation (ie, foot, thigh) [6].

National estimates of avoidable hospitalizations for dia-

betes-related LEAs show consistent patterns of gender

differences. Men are more likely to undergo the procedure,

despite equal hospitalization rates for uncontrolled diabetes

and evidence suggesting equal outpatient control of dia-

betes [7, 13, 26]. In 2001, men had a rate of 55 LEAs per

100,000 diabetes patients, compared to women with

28 LEAs per 100,000 diabetes patients [13] (Fig. 1).

Gender differences persisted across racial/ethnic groups:

45 versus 19 LEAs among non-Hispanic white men and

women, respectively; 134 versus 93 LEAs among African

Americans; and 84 versus 45 LEAs among Hispanic

Americans [13] (Fig. 1). National trends indicate a
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Fig. 1 A graph shows the differences in diabetes-related LEA

incidence by race and gender. Men had a higher LEA incidence than

women (55 versus 28 LEAs per 100,000 diabetes patients), and the

gender differences persisted across racial/ethnic groups: 45 versus 19

LEAs among non-Hispanic white men and women, respectively; 134

versus 93 LEAs among African Americans; and 84 versus 45 LEAs

among Hispanic Americans (p \ 0.05 for all groups).
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reduction in diabetes-related LEAs over the past several

decades [15, 22] and show the gender gap has narrowed

[10] but persists.

Men are more likely to have some of the independent

predictors for LEA, such as diabetic foot ulceration [20],

PAD [21], cigarette use [29, 35], and peripheral neuropathy

[9]. Peripheral neuropathy may be a particularly important

factor in gender differences in LEA. Sensory neuropathy is

the most common type of neuropathy associated with

diabetic foot ulceration, and men have nearly twice the

odds of having insensate neuropathy as women and have

nerve conduction abnormalities that are more severe [5, 20,

34]. Insensate neuropathy is partially determined by

peripheral nerve length (a function of height) because

longer fibers are more vulnerable to injury. The increased

odds of sensory neuropathy in men are entirely due to the

effect of height [34]. Additionally, hormonal factors may

play a role since women (particularly of reproductive age)

may have additional neural protection afforded to them,

due to better endothelial function in both the microvascu-

lature and microvasculature [25].

Gender differences in biomechanics may contribute to

the differences between men and women regarding LEA.

One recent study suggested decreased joint mobility and

higher foot pressures were predictors for the development

of diabetic foot ulcers; men had less joint mobility and

higher foot pressures than women [14]. However, women

with measures of neuropathy, joint mobility, and foot

pressures equivalent to those of men also had similar

chances of developing diabetes-related foot ulcers.

Healthcare factors do not appear to affect gender dif-

ferences in LEA. Men receive equal and, in some cases,

higher-quality diabetes-related outpatient care, including

foot examinations by healthcare providers (63.7% of

women versus 69.1% of men, p = 0.021), which, when

stratified by race/ethnicity, persists among non-Hispanic

whites (64.2% of women versus 71.3% of men, p = 0.026)

[13]. After adjusting for sociodemographic factors (age,

race/ethnicity, income, education, place of residence) and

insurance status, women had 0.78 times the odds of having

had a foot examination in the prior year in comparison to

men [13]. This same nationally representative study

reported on four other areas of diabetes care and noted

equal proportions of men and women received glycosyl-

ated hemoglobin (HbA1c) testing, eye examinations, and

influenza immunizations, and slightly higher (p = 0.035)

proportions of men had lipid testing (95.3% of men versus

92.9% of women), although it is unclear whether this is

clinically meaningful [13].

There is some (although limited) evidence that prior

gender differences in diabetes foot self-care may have

resolved [12]. In 2000, men had age-adjusted prevalence

rates of foot self-examinations that were 7% lower than

that for women (58.5% versus 65.8%, respectively), but by

2007, the rates were 65.8% for both genders, according to

national data from the Behavioral Risk Factor Surveillance

Study [12].

Gender Differences in Mortality After LEA

Amputation in Diabetes

Despite having lower incidence rates of disease, several

studies suggest women have higher mortality rates asso-

ciated with diabetes-related LEAs [23, 24, 31, 33]. In a

California study of operative and perioperative mortality

associated with diabetes-related LEAs, women had 37.7

deaths per 1000 amputations, compared to 29.7 deaths per

1000 amputations among men [24] (Fig. 2). Gender dif-

ferences were found among whites (43.0 deaths among

women and 31.5 among men per 1000 amputations) and

Hispanics (25.9 deaths among women and 19.7 among

men per 1000 amputations) but not African Americans

(38.5 deaths among women and 41.5 among men per 1000

amputations) [24] (Fig. 2). National US data are currently

unavailable, making it difficult to draw any conclusions

about the overall patterns of gender differences in the

mortality associated with diabetes-related LEAs.

Some research suggests higher rates of cardiovascular

deaths among women during the postoperative LEA period

may account for the reported gender difference in mortal-

ity. Epidemiologic studies indicate the increased risk of

atherosclerotic complications among patients with diabetes

is particularly pronounced in women [30], and cardiac

0

5

10

15

20

25

30

35

40

45

50

Hispanic Non-
Hispanic

White

African-
American

Total

M
o

rt
al

it
y 

R
at

e 
 

(n
u

m
b

er
 o

f 
m

en
 a

n
d

 w
o

m
en

)  Men  Women

Fig. 2 A graph shows the differences in age-adjusted mortality

associated with diabetes-related LEAs by race and gender. Women

had a higher mortality rate than men (37.7 versus 29.7 deaths per

1000 amputations), and gender differences were found among whites

(43.0 versus 31.5 deaths among women and men, respectively) and

Hispanics (25.9 versus 19.7) but not African Americans (38.5 versus

41.5).
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disease, including congestive heart failure, is one of the

most common causes of inpatient mortality associated with

diabetes-related LEAs [17, 23]. One study of diabetes-

related LEAs among Native Americans reported interac-

tions between gender and cardiovascular disease mortality,

suggesting a higher LEA-associated cardiovascular disease

mortality risk among women with LEAs [31]. However,

data from the National Hospital Discharge Survey [11]

documents higher rates of cardiovascular disease, including

ischemic heart disease, among hospitalized men with dia-

betes when compared to women, although recent trends

indicate similar rates of congestive heart failure and stroke

between genders.

Discussion

Diabetes is a major cause of morbidity and mortality in the

United States, with much of the economic and social costs

related to macrovascular and microvascular complications,

such as myocardial infarctions, renal failure, and LEAs.

While racial/ethnic differences in diabetes are well docu-

mented, it is unclear whether the rates and causes of

diabetes-related LEAs are influenced by gender [2, 32].

Therefore, this review explores whether there are gender

differences in (1) the incidence of diabetes-related LEAs

and (2) mortality associated with diabetes-related LEAs.

I identified gaps in the literature. First, there are limited

national US data, particularly in the area of LEA-associ-

ated mortality, thus making it difficult to draw any

conclusions about the overall patterns of gender differences

in LEAs. Conclusions must primarily be drawn from rel-

atively small individual studies. Second, there is limited

information regarding the causes of gender differences in

diabetes-related LEAs. For example, there are relatively

few studies examining potential gender differences in

diabetes quality of foot care, and more evidence is needed

before we can conclude foot care is unrelated to rates of

LEA. Fourth, research in the causes of gender differences

in mortality is limited and not entirely conclusive.

Where are we now? Current evidence indicates men are

more likely to undergo diabetes-related LEAs and suggests

women are more likely to die in the perioperative period of

such procedures. Men are also younger at the time of

amputation than women, regardless of the level of ampu-

tation (ie, foot, thigh). National trends suggest the number

of diabetes-related LEAs have decreased over the past

several decades [15, 22], and the gender gap has narrowed

but persists. However, despite having lower incidence rates

of disease, several studies suggest women have higher

mortality rates associated with diabetes-related LEAs.

Women have 37.7 deaths per 1000 amputations compared

to 29.7 deaths per 1000 amputations among men (Fig. 2).

Further, gender differences in mortality rates vary by race.

In summary, men are more likely than women to undergo

diabetes-related LEAs, but the underlying reasons have not

been fully elucidated. Biologic factors appear to contribute

to these gender differences, while healthcare factors do not.

More research in this area is warranted.

Where do we need to go? We need more information

about the causes of differences in rates of diabetes-related

LEAs (both clinical and health system related), although

there are more data regarding differences in clinical factors

that make men more likely to undergo diabetes-related

LEAs. For unknown reasons, women appear more likely to

die from diabetes-related LEAs. While cardiovascular dis-

ease may play a role, little work has been done in this area.

It is possible gender differences in hospital-based quality of

care may play a role, although this is speculative at this

point. Additional research utilizing national data is needed

to confirm the existence of gender differences in mortality

associated with diabetes-related LEAs and explore potential

biologic, behavioral, and healthcare system causes.

How do we get there? Public health programs that target

men at higher risk for diabetes-related LEA may be a

feasible strategy for addressing the biologic factors that

predispose men to undergo more LEAs than women. For

example, interventions that target high-risk diabetic men

for smoking cessation may be effective at reducing LEAs

in this population. If future research supports the existence

of gender disparities in LEA-related mortality that are

attributable to health system factors, utilizing quality

improvement approaches to make health system changes is

a potential strategy for addressing the problem. For

example, hospital-based quality improvement teams could

utilize Plan-Do-Study-Act cycles to identify and address

health system barriers to the delivery of gender-equitable

cardiovascular care among patients with diabetes under-

going LEA procedures. Exploring gender disparities in

diabetes-related outcomes, such as LEAs, will need to

become a national priority from a research (the National

Institutes of Health) and policy (the Centers for Medicare

and Medicaid Services) perspective. Only when we have a

better understanding of the causes of such differences can

we begin to make strides in addressing them.

References

1. Abou-Zamzam AM Jr, Gomez NR, Molkara A, Banta JE, Teruya

TH, Killeen JD, Bianchi C. A prospective analysis of critical limb

ischemia: factors leading to major primary amputation versus

revascularization. Ann Vasc Surg. 2007;21:458–463.

2. Agency for Healthcare Research and Quality. 2009 National
Healthcare Disparities Report. AHRQ Publication Number

10-0004. Rockville, MD: Agency for Healthcare Research and

Quality; 2010:50.

1954 Peek Clinical Orthopaedics and Related Research1

123



3. American Diabetes Association. Economic costs of diabetes in

the US in 2002. Diabetes Care. 2003;26:917–932.

4. American Diabetes Association. Standards of medical care in

diabetes 2010. Diabetes Care. 2010;33:S11–S61.

5. Anonymous. Factors in development of diabetic neuropathy:

baseline analysis of neuropathy in feasibility phase of Diabetes

Control and Complications Trial (DCCT). The DCCT Research

Group. Diabetes. 1988;37:476–481.

6. Armstrong DG, Lavery LA, van Houtum WH, Harkless LB. The

impact of gender on amputation. J Foot Ankle Surg. 1997;36:

66–69.

7. Avilés-Santa L, Salinas K, Adams-Huet B, Raskin P. Insulin

therapy, glycemic control, and cardiovascular risk factors in

young Latin Americans with Type 2 diabetes mellitus. J Investig
Med. 2006;54:20–31.

8. Carmona GA, Hoffmeyer P, Herrmann FR, Vaucher J, Tschopp

O, Lacraz A, Vischer UM. Major lower limb amputations in the

elderly observed over ten years: the role of diabetes and

peripheral arterial disease. Diabetes Metab. 2005;31:449–454.

9. Centers for Disease Control and Prevention. Age-adjusted hos-

pital discharge rates for neuropathy as first-listed diagnosis per

1,000 diabetic population, by sex, United States, 2003. Avail-

able at: http://www.cdc.gov/diabetes/statistics/hosplea/diabetes_

complications/fig4_neuro.htm. Accessed April 19, 2010.

10. Centers for Disease Control and Prevention. Age-adjusted hos-

pital discharge rates for nontraumatic lower extremity amputation

per 1,000 diabetic population, by sex, United States, 1980–2005.

Available at: http://www.cdc.gov/diabetes/statistics/lea/fig5.htm.

Accessed April 19, 2010.

11. Centers for Disease Control and Prevention. Age-adjusted

percentage of persons with diabetes aged 35 years and older

reporting any cardiovascular disease condition, by sex, United

States, 1997–2007. Available at: http://www.cdc.gov/diabetes/

statistics/cvd/fig5.htm. Accessed April 19, 2010.

12. Centers for Disease Control and Prevention. Prevalence of

diabetes—percentage of daily self-exam of feet for adults aged

C18 years with diabetes, by sex, United States, 2000–2007. Avail-

able at: http://www.cdc.gov/diabetes/statistics/preventive/tNewFt

Chk2Sex.htm. Accessed April 19, 2010.

13. Correa-de-Araujo R, McDermott K, Moy E. Gender differences

across racial and ethnic groups in the quality of care for diabetes.

Womens Health Issues. 2006;16:56–65.

14. Dinh T, Veves A. The influence of gender as a risk factor in

diabetic foot ulceration. Wounds. 2008;20:127–131.

15. Gonsalves WC, Gessey ME, Mainous AG 3rd, Tilley BC. A

study of lower extremity amputation rates in older diabetic South

Carolinians. J S C Med Assoc. 2007;103:4–7.

16. Gurlek A, Bayraktar M, Savas C, Gedik O. Amputation rate in

147 Turkish patients with diabetic foot: the Hacettepe University

Hospital experience. Exp Clin Endocrinol Diabetes. 1998;106:

404–409.

17. Hambleton IR, Jonnalagadda R, Davis CR, Fraser HS, Chaturvedi

N, Hennis AJ. All-cause mortality after diabetes-related ampu-

tation in Barbados. Diabetes Care. 2009;32:306–307.

18. Hjelm K, Nyberg P, Apelqvist J. Gender influences beliefs about

health and illness in diabetic subjects with severe foot lesions.

J Adv Nurs. 2002;40:673–684.

19. Huang ES, Basu A, O’Grady M, Capretta JC. Projecting the

future diabetes population size and related costs for the US.

Diabetes Care. 2009;32:2225–2229.

20. Kiziltan ME, Gunduz A, Kiziltan G, Akalin MA, Uzun N.

Peripheral neuropathy in patients with diabetic foot ulcers: clin-

ical and nerve conduction study. J Neurol Sci. 2007;258:75–79.

21. Kumar A, Mash B, Rupesinghe G. Peripheral arterial disease—

high prevalence in rural black South Africans. S Afr Med J.

2007;97:285–288.

22. Kuo S, Fleming BB, Gittings NS, Han LF, Geiss LS, Engelgau

MM, Roman SH. Trends in care practices and outcomes among

Medicare beneficiaries with diabetes. Am J Prev Med. 2005;29:

396–403.

23. Lavery LA, van Houtum WH, Armstrong DG. Institutionalization

following diabetes-related lower extremity amputation. Am J
Med. 1997;103:383–388.

24. Lavery LA, van Houtum WH, Armstrong DG, Harkless LB,

Ashry HR, Walker SC. Mortality following lower extremity

amputation in minorities with diabetes mellitus. Diabetes Res
Clin Pract. 1997;37:41–47.

25. Lim SC, Caballero AE, Arora S, Smakowski P, Bashoff EM,

Brown FM, Logerfo FW, Horton ES, Veves A. The effect of

hormonal replacement therapy on the vascular reactivity and

endothelial function of healthy individuals and individuals with

Type 2 diabetes. J Clin Endocrinol Metab. 1999;84:4159–4164.

26. Misra R, Lager J. Ethnic and gender differences in psychological

factors, glycemic control, and quality of life among adult Type 2

diabetic patients. J Diabetes Complications. 2009;23:54–64.

27. Mueller MJ, Salsich GB, Strube MJ. Functional limitations in

patients with diabetes and transmetatarsal amputations. Phys
Ther. 1997;77:937-943.

28. Otiniano ME, Du X, Ottenbacher K, Black SA, Markides KS.

Lower extremity amputations in diabetic Mexican American

elders: incidence, prevalence and correlates. J Diabetes Compli-
cations. 2003;17:59–65.

29. Pilote L, Dasgupta K, Guru V, Humphries KH, McGrath J, Norris

C, Rabi D, Tremblay J, Alamian A, Barnett T, Cox J, Ghali WA,

Grace S, Hamet P, Ho T, Kirkland S, Lambert M, Libersan D,

O’Loughlin J, Paradis G, Petrovich M, Tagalakis V. A compre-

hensive view of sex-specific issues related to cardiovascular

disease. CMAJ. 2007;176:S1–S44.

30. Pyorala K, Laakso M, Uusitupa M. Diabetes and atherosclerosis:

an epidemiological view. Diabetes Metab Rev. 1987;3:463–524.

31. Resnick HE, Carter EA, Lindsay R, Henly SJ, Ness FK, Welty TK,

Lee ET, Howard BV. Relation of lower-extremity amputation to

all-cause and cardiovascular disease mortality in American Indi-

ans: The Strong Heart Study. Diabetes Care. 2004;27:1286–1293.

32. Shojania KG, McDonald KM, Wachter RM, Owens DK. Closing
the Quality Gap: A Critical Analysis of Diabetes Care Strategies.

AHRQ Publication Number 04-0051-2. Rockville, MD: Agency

for Healthcare Research and Quality; 2004:1.

33. Siitonen OI, Niskanen LK, Laakso M, Siitonen JT, Pyorala K.

Lower-extremity amputations in diabetic and nondiabetic

patients: a population-based study in eastern Finland. Diabetes
Care. 1993;16:16–20.

34. Sorensen L, Molyneaux L, Yue DK. Insensate versus painful

diabetic neuropathy: the effects of height, gender, ethnicity and

glycaemic control. Diabetes Res Clin Pract. 2002;57:45–51.

35. Tan YY, Gast GC, van der Schouw YT. Gender differences in

risk factors for coronary artery disease. Maturitas. 2010;65:

149–160.

36. Tseng CL, Rajan M, Miller DR, Hawley G, Crystal S, Xie M,

Tiwari A, Safford M, Pogach L. Use of administrative data to risk

adjust amputation rates in a national cohort of Medicare-enrolled

veterans with diabetes. Med Care. 2005;43:88–92.

37. US Department of Health and Human Services. Healthy People
2010: Understanding and Improving Health. 2nd ed. Washington,

DC: US Government Printing Office; 2000:54.

38. Valensi P, Giroux C, Seeboth-Ghalayini B, Attali JR. Diabetic

peripheral neuropathy: effects of age, duration of diabetes, gly-

cemic control and vascular factors. J Diabetes Complications.

1997;11:27–34.

39. Van Houtum WH, Lavery LA, Harkless LB. The impact of dia-

betes-related lower-extremity amputations in The Netherlands.

J Diabetes Complications. 1996;10:325–330.

Volume 469, Number 7, July 2011 Gender Differences in Diabetes-related LEAs 1955

123

http://www.cdc.gov/diabetes/statistics/hosplea/diabetes_complications/fig4_neuro.htm
http://www.cdc.gov/diabetes/statistics/hosplea/diabetes_complications/fig4_neuro.htm
http://www.cdc.gov/diabetes/statistics/lea/fig5.htm
http://www.cdc.gov/diabetes/statistics/cvd/fig5.htm
http://www.cdc.gov/diabetes/statistics/cvd/fig5.htm
http://www.cdc.gov/diabetes/statistics/preventive/tNewFtChk2Sex.htm
http://www.cdc.gov/diabetes/statistics/preventive/tNewFtChk2Sex.htm

	Gender Differences in Diabetes-related Lower Extremity Amputations
	Abstract
	Background
	Questions/purposes
	Methods
	Where are we now?
	Where do we need to go?
	How do we get there?

	Introduction
	Search Strategies and Criteria
	Gender Differences in Incidence of LEA Amputation in Diabetes
	Gender Differences in Mortality After LEA Amputation in Diabetes
	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /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 true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /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 true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


