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ABSTRACT

Background: Leprosy is a chronic infectious disease caused by Mycobacterium leprae. If not detected early and treated
adequately, it leads to disabilities and deformities, in turn leading to social stigma and discrimination. Hence, leprosy
has an impact on the Quality of Life (OoL) of the affected. Materials and Methods: This study was conducted at
the Dermatology Department and Leprosorium Hospital. A total of 164 leprosy patients were assessed for QoL with
the Dermatology Life Quality Index (DLQI) questionnaire. Results: Among the total of 164 patients, leprosy had no
effect on the QoL of 14 (8.54%) patients, a small effect on the QoL of 34 (20.73%) patients, a moderate effect on
the QoL of 47 (28.66%) patients, a large effect on the QoL of 64 (39.02%) patients, and an extremely large effect on
the QoL of 5 (3.05%) patients. Among the demographic variables, age, occupation, and socioeconomic status had an
impact on the QoL of patients with leprosy. Conclusion: Leprosy is an ancient disease and continues to be the most
feared due to deformities and the social stigma associated with it. The clinical spectrum, reactions, deformities, and
disability have a profound impact on the QoL of patients with leprosy.
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INTRODUCTION

Leprosy 1s a common chronic infectious disease known
worldwide and mentioned as early as 600 BC in the
Indian literature in the Sushruta Sambhita [1]. Leprosy
is a chronic disease caused by Mycobacterium leprae,
infectious in some cases, affecting the peripheral
nervous system, the skin, and other tissues, such as
the reticuloendothelial system, bones, joints, mucous
membranes, eyes, testes, muscles, tendons, kidneys,
adrenal glands.

The WHO launched the Global Leprosy Strategy
2016-2020 “Accelerating towards a leprosy-free world”
in 2016. Its goal is to strengthen efforts to combat
leprosy and prevent disability, especially in children
impacted by the disease living in endemic countries [2].
There were 127,558 new cases of leprosy detected

worldwide in 2020 according to official figures from
139 countries in six WHO regions. Among the new
leprosy cases, 7,198 new cases were detected with
grade 2 disabilities (G2D), and the new G2D rate was
recorded at 0.9 per million in the population. At the
end of the year 2020, the prevalence was 129,389 cases
on treatment, and the prevalence rate corresponded to
16.7 per million of the population [3].

Leprosy is the most ostracized disease due to its resultant
physical deformity and social stigmatization associated
with it. The disabilities and physical deformities are
due to reactions, delayed treatment, and the insidious
progression of the disease. These disabilities may lead
to social stigmatization, resulting in the isolation
of the patient from society, adversely affecting their
interpersonal relationship, marriage, employment, and
social activity, leading to a decrease in QoL [4].
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According to the WHO, quality of life is the individual’s
view of their position in the perspective of the culture
and value systems in which they live and in relation to
their goals, standards, expectations, and concerns [5].
Leprosy-related Qol. may be impacted by a number
of variables, including the onset and progression of
the disease, duration of the disease, social factors,
and clinical variables, such type of leprosy, reactions,
nerve involvement, disability grade, deformity, and
systemic involvement. There are several studies on the
assessment of QoL of patients with leprosy, in eastern
India [6], Brazil [7], and China [8]. However, similar
studies of Qol. have not been done in south India.
Therefore, this study was conducted to evaluate the
QoL of patients with leprosy in our population.

MATERIALS AND METHODS

The study was conducted at the Dermatology
Department and Leprosorium Hospital after taking
approval from the institutional ethics committee. The
cases were documented over twelve months from April
2020 to March 2021. A total of 164 patients with leprosy
were included in our study. After receiving consent, all
patients exhibiting the cardinal signs of leprosy who
were eighteen years of age or older, of either sex, and
willing to engage in the study were included in our
study. In each case, detailed history taking and thorough
general, physical, local, and systemic examinations were
done with regard to the clinical features of leprosy. In
all cases, necessary investigations were performed if
required. Patients who did not give consent to the study,
pregnant women, and lactating mothers were excluded
from the study. The Dermatology Life Quality Index
(DLQI) questionnaire developed by Finlay et al. [9] was
employed to assess the QoL of the patients with leprosy. [t
was a simple, validated, ten-question questionnaire, each
question with three marks. The DLOI was determined
by summing the results of each question, which yielded a
minimum score of () and a maximum score of 30. A score
of 0-1 indicated no effect on the patient’s life. A score of
2-5 indicated a small effect on the patient’s life. A score
of 6-10 indicated a moderate effect on the patient’s life.
Asscore of 11-20 indicated a large effect on the patient’s
life. A score of 21-30 indicated an extremely large effect
on the patient’s life. The greater the score was, the more
the QoL is impaired [9].

Statistical Analysis

This was a cross-sectional study and the collected data
was entered in Microsoft Excel and analyzed with
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descriptive statistics expressed in terms of frequencies
in the form of tables and charts. For statistical
significance, the chi-squared test was employed.

RESULTS

Among the total of 164 patients, leprosy had no effect
on the QoL of 14 (8.54%) patients. There was a small
effect in 34 (20.73%) patients, followed by a moderate
etfect in 47 (28.66%) patients, a large effect in 64
(39.02%) patients, and an extremely large effect in
(3.05%) patients.

In total, there were 126 (76.82%) male patients and 38
(23.17%) female patients. Leprosy had no effect on the
QoL of 13 (10.3%) male patients. There was a small
effect in 25 (19.8%), a moderate effect in 33 (26.2%),
a large effect in 51 (40.5%), and an extremely large
effect in 4 (3.2%) male patients. Leprosy had no effect
on the QoL of 1 (2.6%) female patient, a small effect
in 9 (23.7%) temale patient, a moderate effect in 14
(36.8%), alarge effect in 13 (34.2%), and an extremely
large effect in 1 (2.6%) female patient (Table 1).

Among the 164 patients included in the study, the
youngest patient was nineteen years old and the oldest
one was 92 years old. Most of the patients (61; 37.2%)
were 1n the age group of 21— 40 years, followed by 55
(33.5%) patients in the group of 41-60 years, 38 (23.2%)
in the group of 61-80 years, 6 (3.7%) in the group of
18-20 years, and 4 (2.4%) above 80 years of age (Table 1).

The study included 164 patients. The mean + SD
of the age of the patients was 47.33 + 17.47 and the
mean * SD of the DLOI score was 9.24 + 4.72. The

median age and DLOI score were 46.50 and 10.00,
respectively (Table 2).

Among the 164 patients, 72 (43.9%) were laborers,
followed by 31 housewives (18.9%), 21 farmers (12.8%),
10 students (6.1%), 8 vendors (4.9%), § office workers
(4.9%), and 14 others (8.5%).

Among the 164 patients, a majority belonged to the
upper lower (78;47.56%) socioeconomic class, followed
by the lower middle (48; 29.26%), upper middle (17;
10.36%), lower (12; 7.32%), and upper (9; 5.49%)
(Table 1 and Fig. 1).

Among the 164 patients, the number of patients
belonging to tuberculoid leprosy (T'T), borderline
tuberculoid leprosy (BT), borderline leprosy (BB),
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Table 1: Association of sociodemographic variables with the DLQI.

Sociodemographic variable No effect Small effect Moderate effect Large effect Extremely large effect Total p value
Sex
Male 13(10.3%) 25 (19.8%) 33 (26.2%) 51 (40.5%) 4(3.2%) 126 (100%)  0.447
Female 1(26%)  9(28.7%) 14 (36.8%) 13 (34.2%) 1(2.6%) 38 (100%)
Age
1820 yrs. 0 (0%) 0 (0%) 6 (100%) 0 (0%) 0 (0%) 6(100%)  0.000
21-40 yrs. 7(115%) 15 (24.5%) 22 (36.15%) 17 (27.9%) 0 (0%) 61 (100%)
41-60 yrs. 5(9.09%) 13 (23.6%) 13 (23.6%) 21 (38.2%) 3 (5.4%) 55 (100%)
61-80 yrs. 2(53%)  4(10.5%) 5 (13.2%) 26 (68.4%) 1(2.6%) 38 (100%)
>80 yrs. 0 (0%) 2 (50%) 0 (0%) 1(25%) 1(25%) 4 (100%)
Occupation
Laborer 5(6.9%)  15(20.8%) 20 (27.8%) 30 (41.7%) 2 (2.8%) 72(100%)  0.006
Housewife 1(32%)  7(22.6%) 12 (38.7%) 11 (35.5%) 0 (0%) 31 (100%)
Farmer 1(4.8%) 4(19%) 4(19%) 11 (52.4%) 1(4.8%) 21 (100%)
Student 2 (20%) 5 (50%) 3 (30%) 0 (0%) 0 (0%) 10 (100%)
Vendor 3 (37.5%) 0 (0%) 3 (37.5%) 2 (25%) 0 (0%) 8 (100%)
Office worker 0 (0%) 3 (37.5%) 4 (50%) 1(12.5%) 0 (0%) 8 (100%)
Others 2 (14.3%) 0 (0%) 1(7.1%) 9 (64.3%) 2 (14.3%) 14 (100%)
Socioeconomic status
Lower 2 (16.7%) 0 (0%) 1(8.3%) 8 (66.7%) 1(8.3%) 12(100%)  0.426
Upper lower 5(6.4%) 17 (21.8%) 21 (26.9%) 33 (42.3%) 2 (2.6%) 78 (100%)
Lower middle 4(83%)  11(22.9%) 13 (27.1%) 18 (37.5%) 2 (4.2%) 48 (100%)
Upper middle 2(11.8%) 4 (23.5%) 8 (47.1%) 3(17.6%) 0 (0%) 17 (100%)
Upper 1(11.1%)  2(22.2%) 4 (44.4%) 2 (22.2%) 0 (0%) 9 (100%)
Table 2: Mean, median, and SD of age. Deformities were present in 78 (47.55%) patients
Variable Mean = SD Median Range  ,nd absent in 86 (52.44%) patients. Among the
Age (yrs.) 47.33 +17.47 46.50 73 . . .
e 0245470 10.00 03 78 patients, a grade 1 deformity was present in
9 (5.48%) and a grade 2 deformity was present in
69 (42.07%). A majority of the patients with grade
: 2 deformities were found to be associated with a
large effect (57; 82.6%) in the DLOI and were found to
7 ) be statistically significant. Deformities had a positive
g A correlation with the DLOI score. The presence of
. = . deformities led to a higher impact on the quality of
. 1. <. .l- T life (Table 3 and Fig. 3).
ol b |1 1 | TR PR
Lower UpperLower Lower Middle  Upper Middle Upper
= No effect 2 s . 2 1 Among the demographic variables, age (correlation
e : ! - : : coefficient: 0.434) and occupation (correlation
Yoty i dtee - ] 1 : 2 coefficient: 0.015) had a positive correlation with the
u Extremely large effect 1 2. 2 o o

Figure 1: Socioeconomic status of patients with leprosy and the DLQI
score.

borderline lepromatous leprosy (BL) and lepromatous
leprosy (LL) was 12 (7.32%),49 (29.87%), 2 (1.22%), 28
(17.07%), and 73 (44.51%), respectively. The majority
of the cases with the LL type of leprosy (58;79.5%) were
found to have a large effect in the DLOI and were also
statistically significant (p = 0.000) (Table 3 and Fig. 2).

Areaction (type 1 or type 2) was present in 63 (38.41%)
patients, was associated with a moderate effect in the
DLQI, and was found to be statistically significant

(p = 0.000) (Table 3).
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DLOI. Age was found to have a statistically significant
impact in the DLOI (p < 0.05). Socioeconomic status
(correlation coefficient: -0.234) was found to have a
negative correlation.

DISCUSSION

The patient with leprosy, if not treated early and
adequately, progresses with deformities and disabilities
leading to the stigmatization of the disease and the
impairment of their quality of life. However, few
studies have attempted to identify and evaluate the
actual impact of the illness on the patient’s quality

of life.
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Table 3: Association of the spectrum of leprosy, reactions, and deformities with respect to the DLQI.

No effect Small effect Moderate effect Large effect Extremely large effect Total p value
Leprosy type
L 0 (0%) 0 (0%) 10 (13.7%) 58 (79.5%) 5 (6.8%) 73 (100%) 0.000
BL 0 (0%) 6 (21.4%) 17 (60.7%) 5 (17.9%) 0 (0%) 28 (100%)
BB 0 (0%) 1(50%) 1(50%) 0 (0%) 0 (0%) 2 (100%)
BT 7 (14.3%) 23 (46.9%) 18 (36.7%) 1(2%) 0 (0%) 49 (100%)
T 7 (58.3%) 4 (33.3%) 1(8.3%) 0 (0%) 0 (0%) 12 (100%)
Leprosy reaction
Type 1 0 (0%) 12 (31.6%) 23 (60.5%) 3(7.9%) 0 (0%) 38 (100%) 0.000
Type 2 0 (0%) 0 (0%) 12 (48.0%) 12 (48.0%) 1(4.0%) 25 (100%)
Noreaction 14 (13.9%) 22 (21.8%) 12 (11.9%) 49 (48.5%) 4 (4.0%) 101 (100%)
WHO disability grading (1998)
Grade 0 14 (16.3%) 31(36.0%) 35 (40.7%) 6 (7.0%) 0 (0%) 86 (100%) 0.000
Grade 1 0 (0%) 2 (22.2%) 6 (66.7%) 1(11.1%) 0 (0%) 9 (100%)
Grade 2 0 (0%) 1(1.4%) 6 (8.7%) 57 (82.6%) 5 (7.2%) 69 (100%)
of the DLOI score was 9.24 = 4.72. In studies done
. by Budel et al. [12] and Nirmalya et al. [6], the mean
DLOI scores were 10.23 = 7.79 and 8.48 £ 5.48,
respectively.
o g = In our study, leprosy was more frequent in male
4 F . i | ie” patients (76.82%) than female (23.17%). Our study
. o o was in concordance with other studies. In a study done
ke : : . z : by Kalita et 5}1. [13], males constituted 71.43% and
“ Moderate effect 10 Y 1 18 1 females constituted 28.57%. In a study by Raghavendra
Very large effect 58 5 0 1 o
T 5 5 5 G et al. [14], 78% were males and 22% were females.

Figure 2: Clinical spectrum of leprosy and the DLQI score.

57

35
31

14

6 6 6 5
0 o ? 1o 0o 1
= P
No deformity Grade 1 Grade 2

No effect 14 0 0
u Small effect 31 2 1

Moderate effect 35 6 6

Very large effect 6 1 57
u Extremely large effect 0 0 5

Noeffect ~ mSmall effect Moderate effect Very large effect M Extremely large effect

Figure 3: WHO disability grading of leprosy and the DLQI score.

The majority of the cases in our study had some adverse
impact on their quality of life due to leprosy. The discase
had a large effect on the QoL of 64 (39.02%) patients,
followed by a moderate effect in 47 (28.66%) patients. In
a study conducted by Nirmalya et al. [6], the disease had
avery significant impact on 39 (34.21%) patients” QoL.
Numerous other studies have demonstrated that leprosy
has an adverse impact on the patient’s QoL [10,11].

In the present study, the mean * SD of the age of
the patients was 47.33 £ 17.47 and the mean = SD

© Our Dermatol Online 2.2023

Leprosy affects both sexes, yet, in most parts of the
world, males are more likely to contract leprosy than
females [14]. This increased incidence among males
may be explained by the fact that it is the males who
tend to go more often for outdoor work for earning than
females. Hence, males have higher chance of exposure
to infection and contracting the discase.

A majority of the patients (67; 40.85%), were in the age
group of 18-40 years, followed by 55 (33.53%) in the
group of 41-60 years. The mean * SD of the age of
the patients was 47.33 + 17.47. In a study by Nirmalya
et al. [6], a majority of the patients (32; 28.07%) were
in the age group of 41-50 years, and the mean age was
38.11 = 12.16 years. In our study, age had a positive
correlation and statistically significant impact in the
DLOI (p < 0.05). Meanwhile, in a study by Nirmalya
et al. [6], there was no strong correlation and no
significant effect on the QoL.

In our study, a majority of the patients belonged
to the upper lower (78 (47.56%)) socioeconomic
class, followed by the lower middle (48; 29.26%).
Socioeconomic status was found to have a negative
correlation with the DLOI score. Similar observations
were seen in a study by Anil Kumar et al. [15] and Singh
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cetal. [16]. Thus, by most of the studies, leprosy is more
common in the low-income group, as the lower class is
associated with overcrowding, malnutrition, illiteracy,
poor personal hygiene, heavy work, and ignorance
of injuries, which are the important factors in the
acquisition of disease in the case of leprosy [17,18].

Among the total 164 patients in our study, 73 (44.51%)
patients had lepromatous (LL) leprosy, followed by 49
(29.87%) patients with borderline tuberculoid (BT)
leprosy. A majority of LL-type leprosy (58, 79.5%)
were found to experience a large effect on the DLOI
and were also statistically significant (p = 0.000).
Similar observations were seen in studies by Vara and
Marfatiya [19] (LL in 52%, BT in 36%) and Jindal
et al. [20] (LL in 33%, BT in 28%). However, in a
study by Nirmalya et al. [6], LL was in 16.67% and
BT was in 35.07% [6]. Thus, the clinical spectrum of
leprosy observed has varied from study to study and
place to place.

In our study, a leprosy reaction (type 1 and type 2) was
present in 63 (38.41%) patients, was associated with
a moderate effect in the DLOI, and was found to be
statistically significant (p < 0.05) (Table 1). A similar
observation was seen in a study by Nirmalya et al. [6], in
which a leprosy reaction (type 1 and type 2) was present
in 51 (44.74%) patients and had a positive correlation
with the DLOI score.

In our study, deformities were present in 78 (47.55%)
patients and absent in 86 (52.44%). Among the 78
patients, grade 1 deformities were present in 9 (5.48%)
patients and grade 2 deformities were present in 69
(42.07%). A majority of the patients with grade 2
deformities were found to be associated with a large
effect (57; 82.6%) in the DLOI and were also found to
be statistically significant (p < 0.05) (Table 2).

Deformities had a positive correlation with the DLOI
score. A higher DLOI score resulted from the existence
of deformities. Similar findings were made in a study
by Nirmalya et al. [6], who found that deformities
were present in 44 (38.60%) patients and absent in 70
(61.40%).

CONCLUSION

Leprosy is an ancient disease and continues to be
the most feared due to deformities and the social
stigma associated with it. Our study attempted to
reveal the impact of leprosy on quality of life. Among
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the demographic variables, age, occupation, and
socioeconomic status were found to have an impact on
QoL. Clinical aspects such as the spectrum of leprosy,
reaction, deformities, and disability have a profound
impact on the Qol. of the patients. Therefore, the early
detection of leprosy and adequate treatment along with
grade 1 disability assessment and management will
prevent patients with leprosy from going into grade 2
disability and also improves their quality of life.

REFERENCES

1. Ramu G. The Indian classification of leprosy. ] Nihon Rai Gakkai
Zasshi. 1981;50:226-32.

2. Rao PN, Suncetha S. Current situation of leprosy in India and its
future implications. Indian Dermatol Online J. 2018;9:83-9.

3. Daribaevich PY. Preventive measures directed by modern medicine
to fight leproa. Europ J Interdiscipl Res Develop. 2022;3:90-5.

4. Wong ML. Designing programmes to address stigma in leprosy:
Issues and challenges. Asia Pac Disab Rehabilit J. 2004;15:3-12.

5. Whogqol Group. Development of the World Health Organization
WHOQOL-BREF quality of life assessment. Psychol Med.
1998;28:551-8.

6. Das NK, De A, Naskar B, Sil A, Das S, Sarda A, et al. A quality
of life study of patients with leprosy attending the dermatology
OPD of a tertiary cate center of Eastern India. Indian ] Dermatol.
2020;65:42-6.s

7. Santos VS, Oliveira LS, Castro FD, Gois-Santos VT, Lemos LM,
Ribeiro MD, et al. Functional activity limitation and quality of life
of leprosy cases in an endemic area in Northeastern Brazil. PLoS
Negl Trop Dis. 2015;9:4-5.

8. An]JG, Ma JH, Xiao SX, Xiao SB, Yang F. Quality of life in patients
with lepromatous leprosy in China. ] Eur Acad Dermatol Venereol.
2010;24:827-32.

9. Finlay AY, Khan G. Dermatology Life Quality Index (DLQI): A
simple practical measure for routine clinical use. Clin Exp Dermatol.
1994;19:210-6.

10. Geetha AJ, Sundar Rao PS. Impact of leprosy on the quality of
life. Bull World Health Organ. 1999;77:515-7.

11. Proto RS, Machado Filho CD, Rehder JR, Paixao MP, Angelucci RI.
Quality of life in leprosy: A comparative analysis between patients
in the Amazon region and patients in Santo André in the ABC
region of Sao Paulo, Brazil. Anais Brasileiros de Dermatologia.
2010;85:939-41.

12. Budel AR, Raymundo AR, Costa CF, Gerhardt C, Pedri LE. Profile
of patients affected by Hansen’s disease seen at the Outpatient
Clinic of Dermatology at Hospital Evangélico de Curitiba. An Bras
Dermatol. 2011;86:942-6.

13. Kalita JM, Nag VL, Yedale K. Spectrum of leprosy among suspected
cases attending a teaching hospital in Western Rajasthan, India. |
Family Med Prim Care. 2020;9:2781-4.

14. Raghavendra BN, Aneesh S, Yarramachu S, Gopal AD, Muneer M.
Clinical pattern of deformities and disabilities in leprosy patients in
rural Bangalore: A two year study at tertiary level hospital. Indian
J Clin Exp Dermatol. 2017;3:101-9.

15. Anil Kumar, Anita G, Yadav VS. Some epidemiological observations
on leprosy in India. Int J Lep. 2001;69:234-40.

16. Singh S, Sinha AK, Banerjee BG, Jaswal N. Participation level of
the leprosy patients in society. Indian J Lepr. 2009;81:181-7.

17. Mangala HC, Jeyaraman M, Chaudhari K, Dhorde V, Likhith D.
A study on prevalence of deformities in leprosy in a tertiary care
hospital at davangere. ] Mycobact Dis. 2019;9:1-7.

18. Khapre M, Mudey A, Mesharam R, Naik AR, Wagh V. Determinants

125



19.

www.odermatol.com

and associated disability of leprosy patients attending GMLE,
Sevagram. Online ] Health Allied Sci. 2013;12:2-4.

Vara N, Marfatiya Y. A study on the impact of FD-MDT on 200
leprosy patients. Indian J Lepr. 2005;77:15-25.

20. Jindal N, Shanker V, Tegta GR, Gupta M, Verma GK. Clinico-

epidemiological trends of leprosy in Himachal Pradesh: A five year
study. Indian ] Lepr. 2009;81:173-9.

© Our Dermatol Online 2.2023

Copyright by Kavana Krishna Nayak, et al. This is an open-access article
distributed under the terms of the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any
medium, provided the original author and source are credited.

Source of Support: This article has no funding source.

Conflict of Interest: The authors have no conflict of interest to declare.

126





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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 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 true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /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 true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /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 true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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 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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


