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Abstract

Introduction: The objectives of this study are to estimate the prevalence of multimorbidity (MM) among adults in the
Central Highland Region (a poor region) of Vietnam in 2017 and to identify the sociodemographic correlates of these
conditions.

Methods: We used data from a cross-sectional study conducted in 2018 on health status among people in four provinces
in the Central Highlands Region (Tay Nguyen) of Vietnam. A sample of 1680 adults (aged |5 years and older) were
randomly selected for this study. Respondents were asked whether they had been told by a health worker that they had
cancer, heart and circulatory conditions, chronic joint problems, chronic pulmonary diseases, chronic kidney problems,
chronic digestive problems, psychological illness, diabetes, and/or other chronic conditions.

Results: The prevalence of MM among the study participants was 16.4% (95% confidence interval (Cl): 14.6%—18.2%). By
looking at the 95% Cls, the differences in MM prevalence between the groups classified by gender, age, education, and
occupation were not statistically significant. Only the difference in MM prevalence between farmers and government staff
was statistically significant. Multivariate logistic analyses show education and occupations were shown to be significant
correlates of MM.

Conclusion: MMs were quite common among the adult populations in the study area, especially among people with
lower socioeconomic status. Given the evidence, actions to reduce levels of MM in the setting are clearly urgent. The
interventions should address all people in society, with focus on disadvantaged groups, like those with lower education
and farmers.
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as well as cause substantial financial burden on the soci-
ety.>*3 Multimorbidity (MM) is defined by the US
Department of Health and Human Services as “the pres-
ence of two or more chronic conditions.”® In recent years,
the number of people who have MM has increased,’ con-
stituting a growing health care and financial burden on the
health system.® People who have MM normally need
increased volume of care from clinicians, public health
workers, and social programs to improve their overall
quality of life.”

Vietnam has been undergoing a rapid epidemiological
transition, characterized by a rising burden of disease from
chronic conditions. Chronic conditions have been the lead-
ing cause of death in the country (the number of deaths due
to chronic conditions rose from 427,000 in 2012 to 521,000
in 2015).'° These conditions also impose a heavy economic
burden on the families of affected people in the country.'!
Vietnam has started experiencing issues with population
aging, which also leads to an increase in chronic condition
problems.'? The rising burden of chronic conditions, espe-
cially combinations of chronic conditions, in Vietnam has
led to higher demands and needs for health care and other
social services.'>'*

In Vietnam, data on prevalence of MM and related fac-
tors are largely lacking, especially in poorer areas of the
country. The objectives of this study are to estimate the
prevalence of MM among adults living in border areas of
the Central Highland Region (a poor region) of Vietnam in
2017 and to identify the sociodemographic correlates of
these conditions. Assessing prevalence as well as socioe-
conomic correlates of MM will help Vietnam in developing
prevention and intervention strategies.

Methods
Study setting

We used data from a cross-sectional study conducted in
2018 on health status among people in four provinces in
the Central Highlands Region (Tay Nguyen) of Viet-
nam.'> The region is considered a remote area on a pla-
teau bordering Laos and Cambodia, with a total
population of more than 5.7 million living in five prov-
inces covering an area of 54,508 km?. In 2017, the region
had a total population of more than 5.7 million. The
monthly income per capita was approximately 2.36 mil-
lion Vietnamese Dong (US$105).'® Health-care services
were provided at government hospitals, commune health
centers, regional polyclinics, private health facilities, and
traditional medical practitioners.!” As the original study
focused on health status among people living in border
areas, four (of five) provinces with international borders
(Kon Tum, Gia Lai, Dak Lak, and Dak Nong) were
included. One landlocked province (Lam Dong province)
was excluded.

Sample size, sampling, and data collection

The sample size of the original study was calculated to
estimate the proportion of people with any type of ill-
ness/disease during the last 4 weeks prior to the date of
survey. With a level of significant of 0.05, an anticipated
proportion of 0.295, a relative precision of 0.15, and a
design effect of 2, the sample for each study province was
expected to be 410. The sample size for four provinces was
expected to be 1640. Accounting for 5% of nonresponse
rate, the total sample size for four provinces was expected
to be 1722.

In the original study, all the 28 border communes from
the four selected provinces were selected; 1722 individuals
aged 15 years and older were then randomly selected from
the list of all eligible participants living in the 28 chosen
communes. The list of all eligible participants were pro-
vided by local authorities (based on population registers
held at commune).

Data were collected through face-to-face household
interviews conducted by 12 trained field workers. The data
collectors took part in a 2-day filed works training. Data
were collected during March to September 2017. Data
quality was controlled in the field by supervisors as well
as by the investigators of this study. Reinterviews were
conducted on 10% of the study sample. All filled question-
naires were reviewed for their completeness, correctness,
and consistencies.

Survey questionnaire and variables

In the original, a structured questionnaire was used to col-
lect information on self-reported health problems (both
acute and chronic conditions), health service utilization,
as well as sociodemographic variables of the study sub-
jects. In this article, we only analyzed that data on self-
reported conditions.

The dependent variable was self-reported conditions.
Respondents were asked whether they had been told by a
health worker that they had cancer, heart and circulatory
conditions, chronic joint problems, chronic pulmonary dis-
eases, chronic kidney problems, chronic digestive prob-
lems, psychological illness, diabetes, and/or other chronic
conditions (such as eye, nose, sore and throat, teeth prob-
lems, etc.). The total number of chronic diseases was cal-
culated by counting the number of positive responses to
these questions. MM was defined as the presence of two
or more chronic conditions.®

The independent variables were gender, age group, and
socioeconomic status of the study subjects based on edu-
cational level and occupational status. Educational level
was categorized into three groups: 1: secondary school (for
children aged 10—14 with school level from seventh to the
ninth class); 2: high school for children aged 15-17 with
school level from the tenth to twelfth class); and 3: univer-
sity/college. Occupational status (main occupation of the
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Table |I. Sociodemographic characteristics of the study sample.

Variables Characteristics Value
Overall, n (%) N 1680 (100)
Gender, n (%) Men 842 (50.1)
Women 838 (49.9)
Age, median (IQR) 38.0 (30.5-43.0)
Age group, n (%)  15-24 191 (11.4)
25-34 404 (24.0)
3544 720 (42.9)
45-54 197 (11.7)
55-64 101 (6.0)
65+ 67 (4.0)
Education, n (%) Secondary school or less 950 (56.5)
High school 271 (l6.1)
University 459 (27.3)
Occupation, n (%) Farmer 864 (51.4)
Government staff 323 (19.2)
Business 244 (14.5)
Other 249 (14.8)

IQR: interquartile range.

study subjects) was grouped as follows: 1: farmer; 2: gov-
ernment staff; 3: business; and 4: other jobs (temporary
workers, housekeepers, handicraft makers, jobless, etc.).

Statistical method

Both descriptive and analytical statistics were carried out
using Stata 14 software (Stata Corporation, Texas, USA).

Proportions of variables of interest, together with corre-
sponding 95% confidence interval (CI), were calculated.
Multivariate logistic regression modeling was performed
to examine the probability of having MM in relation to risk
factors and sociodemographic status. A significance level
of p <0.05 was used. Data with missing values (accounted
for less than 3%) were excluded from our analyses.

Ethical considerations

The protocol of this study was approved by the Ethical
Committee in Biomedical Research, Hanoi University of
Public Health. All human subjects in the study were asked
for their consent before collection of data, and all had com-
plete rights to withdraw from the study at any time without
any threats or disadvantages.

Results

Of the 1722 people aged 15 years and older selected, 1680
responded to the study (responses rate of 97.3%). The
sociodemographic characteristics of the final study sample
are described in Table 1. The numbers of men and women
included in the study were quite similar. The median age of
the study participants was 38 years. The largest age group
was age 35-44 years (42.9%). Most of the study

participants had received only secondary school education
or less (56.5%). The main occupation of the study subjects
was farming (51.4%).

Table 2 presents prevalence (with 95% CI) of the main
chronic conditions among the study population. Heart and
circulatory conditions, digestive chronic problems, and
chronic joint problems were the three most prevalent
chronic conditions reported by the study respondents. The
proportions of people with one, two, three, and four chronic
conditions were 8.2%, 10.3%, 4.5%, and 1.6%,
respectively.

As shown in Table 3, the overall prevalence of MM
among the study participants was 16.4% (95% CI: 14.6—
18.2%). The prevalence of MM was higher among men
(17.2%) and people aged 65 years and older (17.9%). The
prevalence of MM was lower among participants with high
school education (14.8%) and the government staffs
(11.5%). However, by looking at the 95% ClIs, the differ-
ences in MM prevalence between the groups classified by
gender, age, education, and occupation were not statisti-
cally significant. Only the difference in MM prevalence
between farmers (18.1%, 95% CI: 15.5-20.8%) and gov-
ernment staffs (11.5%, 95% CI: 8.2-15.4%) was statisti-
cally significant.

Multivariate logistic analyses of the effects of sociode-
mographic status on MM are shown in Table 4. After con-
trolling for other variables in the model (including gender,
age, education, and occupation), only education and occu-
pations were shown to be significant correlates of MM.
Participants with a high school education had significantly
lower odds of having MM compared to those with second-
ary school education (odds ratio (OR) = 0.8, 95% CI: 0.59—
0.98). Government staff had significantly lower odds of
having MM as compared to farmer (OR = 0.56, 95% CI:
0.38-0.83).

Discussion

To the best of our knowledge, this is one among a few
studies on MM in Vietnam, and the first one on MM among
people living in the Central Highlands Region. The evi-
dence on prevalence as well as socioeconomic correlates
of MM generated from this article could be useful for
health planning and management process in the Central
Highlands Region particularly and in Vietnam generally.
We found that 16.4% of the study participants had MM.
This is lower than a global MM prevalence of about one-
thirds in 2019."® This was higher than the figure of 10%
revealed from our previous study in rural Vietnamese
adults in 2008." Therefore, our finding highlights the chal-
lenge of effectively incorporating multiple suitable treat-
ments to accommodate for a variety of diseases, making it a
complex issue for both medical professionals carrying out
the treatment and patients applying self-care.”’ However,
we should note that the discrepancies in self-reported
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Table 2. Prevalence of main chronic conditions among the study
populations.?

Table 3. Prevalence of MM by socioeconomic characteristics of
the study participants.

Proportion  95% Prevalence 95%

Chronic conditions (%) Cl (%)  Variables Characteristics of MM (%) Cl (%)
Heart and circulatory conditions 10.0 84-11.6 Gender Men 17.2 14.7-19.9
Chronic joint problems 9.0 7.6-10.7 Women 15.5 13.1-18.1
Chronic pulmonary diseases 3.0 2.1-4.1 Age group 15-24 14.7 10.0-20.5
Chronic kidney problems 5.6 44-7.0 25-34 16.8 13.3-20.8
Chronic digestive problems 10.0 84-11.6 3544 17.1 14.4-20.0
Psychological illness 1.3 0.8-2.1 45-54 15.2 10.5-21.0
Diabetes 33 2444 55-64 13.9 7.8-222
Other chronic problems (such as eye, 8.1 6.7-9.6 65+ 17.9 9.6-29.2
nose, sore and throat, teeth problems, Education Secondary or less 16.7 14.4-19.3
etc.) High school 14.8 10.8-19.6
University 16.6 13.3-20.3
Cl: confidence interval. Occupation  Farmer 18.1 15.5-20.8
*None of the respondents reported having cancer. Government staff 15 82154
Business 16.4 12.0-21.6
prevalence of chronic diseases could be due to the differ- Overall i)ﬁher :23 :‘th:?éé

ences in the MM definitions and survey methods.

In our study, we found that men had more MM than
women, even though the difference was not statistically
significant. This finding differs from results of a study in
the United States, which found that women were more
likely to have MM than men.>' Our study also demon-
strated that older people (ages 65 years and older) had more
MM compared to younger people, even though the differ-
ence was not statistically significant. This finding on age is
similar to ones from other studies in both high- and low-
income countries.?? In the United States, some studies esti-
mate prevalence of MM to be around 50% for those
between the ages of 45 and 65 years and 81% for those
above 65 years.”> Among adults over age 50, MM rates
vary depending on the country, from 45% in China to
71% in Russia.?* It is evident that older patients with
MM are normally faced with higher health-care needs and
subsequent higher burdens of health-care costs on both
their families and health-care system.®*>

We found that the prevalence of MM was significantly
higher among those with lower education and those who
worked as a farmer. A previous study in Vietnam pointed
out that living in rural areas, having lower educational
attainment, and currently not working were all indepen-
dently linked with MM.**International studies also reported
that MM are more often present among those with lower
levels of education, among people living alone or in a home
for the elderly, and among those living in deprived areas.?’
Socioeconomic status also plays a role in the prevalence of
MM, especially among those with low income, low level of
education, and unemployment.*® Studies from Western and
Eastern Europe as well as Central Asian countries also
suggest a strong link between MM and lower socioeco-
nomic status. '

As important as the main findings were, some methodo-
logical limitations of this study must be taken into consid-
eration. Given the limitation of health information system

MM: multimorbidity; Cl: confidence interval.

in Vietnam, which does not facilitate an estimate of pre-
valence of disease from hospital records, we had to study
the MM based on self-reported approach. Self-reported
morbidity might not be completely accurate because of
recall bias. The reported prevalence of chronic diseases
found in this study was likely a rough estimate because
only diagnoses that were recalled were counted. Secondly,
due to the cross-sectional nature of the data, the causal
relationship between chronic conditions and sociodemo-
graphic status and lifestyle cannot be determined. Thirdly,
the number of chronic conditions considered in the study
may have influenced the results. It has been shown that
estimates for MM prevalence could be greatly heteroge-
nous depending on the number of chronic conditions
included into the analysis, thus leading to findings that can
vary up to threefold.>® In fact, we selected the chronic
diseases for our study based on the experiences from our
pilot study. Further, this study was originally intended to
study general health problems so that the sample size
seemed not adequate for a deep analysis of MM. Specific
study on MM is needed in the future.

In summary, the findings from this study, considered as
the first empirical evidence from Vietnam on this topic,
indicate that MM were quite common among the adult
populations in the study area, especially among people with
lower socioeconomic status. Given the evidence, actions to
reduce levels of MM in the setting are clearly urgent. The
interventions should address all people in society, with
focus on disadvantaged groups, especially people with
lower education and farmers. This is a preliminary study
of MM in a poor setting in Vietnam. Further studies over
longer periods of time and deeper analyses are required to
give greater insights into the epidemiological aspects of
MM.
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Table 4. Multiple logistic analyses of association between having
MM with sociodemographic variables.

Factor Characteristics OR 95% ClI
Gender Men I
Women 0.89 0.69-1.16
Age (years) 15-24 I
25-34 1.15 0.71-1.86
3544 I.16 0.74-1.82
45-54 1.02 0.58-1.78
55-64 0.92 0.46-1.83
65+ 1.28 0.61-2.71
Education Secondary or less I
High school 0.8* 0.59-0.98
University 1.07 0.72—-1.60
Occupation Farmer I
Government staff 0.56* 0.38-0.83
Business 0.82 0.49-1.36
Other 0.94 0.64-1.37

MM: multimorbidity; Cl: confidence interval.

Authors’ note

The opinions, results, and conclusions reported in this article are
those of the authors and are independent from the funding sources
for our study.

Author contributions

Nguyen Van Ba and Hoang Van Minh have equally contributed to
this article.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with
respect to the research, authorship, and/or publication of this
article.

Funding

The author(s) disclosed receipt of the following financial support
for the research, authorship, and/or publication of this article: This
study was supported by the Vietnam Ministry of Science and
Technology.

ORCID iD

Hoang Van Minh
Duong Minh Duc

https://orcid.org/0000-0002-4749-5536
https://orcid.org/0000-0002-4415-5229

References

1. World Health Organization. Chronic diseases. Geneva:
World Health Organization, 2016. http://www.who.int/
topics/noncommunicable_diseases/en/.

2. World Health Organisation. Fact sheet: noncommunicable
diseases. Geneva: World Health Organization, 2015.

3. Lim SS, Vos T, Flaxman AD, et al. A comparative risk
assessment of burden of disease and injury attributable to
67 risk factors and risk factor clusters in 21 regions, 1990-
2010: a systematic analysis for the Global Burden of Disease
Study 2010. Lancet 2012; 380: 2224-2260.

11.

12.

13.

14.

15.

17.

18.

19.

20.

21.

. World Health Organization. Preventing chronic diseases - a

vital investment. Geneva: World Health Organization, 2005.

. Strong K, Mathers C, Leeder S, et al. Preventing chronic

diseases: How many lives can we save? Lancet 2005; 366:
1578-1582.

. Anderson G and Horvath J. The growing burden of chronic

disease in America. Public Health Rep 2004; 119: 263-270.

. Vogeli C, Shields AE, Lee TA, et al. Multiple chronic con-

ditions: prevalence, health consequences, and implications
for quality, care management, and costs. J Gen Intern Med
2007; 22(Suppl 3): 391-395.

. Wallace E, Salisbury C, Guthrie B, et al. Managing patients

with multimorbidity in primary care. BMJ 2015; 350: h176.

. US Department of Health and Human Services. Multiple

chronic conditions — a strategic framework: optimum health
and quality of life for individuals with multiple chronic con-
ditions. Washington: US Department of Health and Human
Services, 2010.

. Ministry of Health of Vietnam and Health Partnership group.

Ha Noi, Viet Nam: Join annual health review 2015, 2016.
Essue BM, Laba M, Knaul F, et al. Economic burden of
chronic ill health and injuries for households in low- and
middle-income countries. In: Jamison DT, Gelband H, et al.
(eds) Disease Control Priorities: Improving Health and
Reducing Poverty. Washington: World Bank, 2017.
Ministry of Health of Vietnam and Health Partnership group.
Joint annual Health Review 2016, 2017.

Vietnam Ministry of Health. The Joint Annual Health Review
2014 (JAHR)2014: Strengthening prevention and control of
NCDs. Ha Noi, Viet Nam: Vietnam Ministry of Health, 2014.
Van Minh H, Do YK, Bautista MA and Tuan Anh T. Describ-
ing the primary care system capacity for the prevention and
management of non-communicable diseases in rural Viet-
nam. Int J Health Plann Manage 2014; 29: e159-173.
Pham Gia K and Nguyen Van B. Study on health status
among people in the Central Highlands Region, Hanoi,
Vietnam: Vietnam Military Medical University, 2018.

. Nam GSOoV. Result of the Vietnam household living stan-

dards survey 2016, 2018.

Clark R and Forrester A. Vietnam Central Highlands Needs
Assessment, Hanoi, Vietnam, 2008.

Hajat C and Stein E. The global burden of multiple chronic
conditions: a narrative review. Prev Med Rep 2018; 12:
284-293.

Minh HV, Huong DL and Giang KB. Self-reported chronic
diseases and associated sociodemographic status and lifestyle
risk factors among rural Vietnamese adults. Scand J Public
Health 2008; 36: 629-634.

Parekh AK, Goodman RA, Gordon C, et al. Managing mul-
tiple chronic conditions: a strategic framework for improving
health outcomes and quality of life. Public Health Rep 2011;
126: 460-471.

Buttorff C, Ruder T and Bauman M. Multiple chronic con-
ditions in the United States. Santa Monica: RAND Corpo-
ration, 2017.


https://orcid.org/0000-0002-4749-5536
https://orcid.org/0000-0002-4749-5536
https://orcid.org/0000-0002-4749-5536
https://orcid.org/0000-0002-4415-5229
https://orcid.org/0000-0002-4415-5229
https://orcid.org/0000-0002-4415-5229
http://www.who.int/topics/noncommunicable_diseases/en/
http://www.who.int/topics/noncommunicable_diseases/en/

Journal of Comorbidity

22.

23.

24.

25.

Taylor AW, Price K, Gill TK, et al. Multimorbidity - not just
an older person’s issue. Results from an Australian biomedi-
cal study. BMC public health 2010; 10: 718.

Ward BW, Schiller JS and Goodman RA. Peer reviewed:
multiple chronic conditions among us adults: a 2012 update.
Prev Chronic Dis 2014; 11: E62.

Garin N, Koyanagi A, Chatterji S, et al. Global multimorbidity
patterns: a cross-sectional, population-based, multi-country
study. J Gerontol A Biol Sci Med Sci 2016; 71: 205-214.

He Z, Bian J, Carretta HJ, et al. Prevalence of multiple
chronic conditions among older adults in Florida and the
United States: comparative analysis of the OneFlorida data
trust and national inpatient sample. J Med Internet Res 2018;
20: el137.

26.

27.

28.

29.

Ha NT, Le NH, Khanal V, et al. Multimorbidity and its social
determinants among older people in southern provinces, Viet-
nam. Int J Equity Health 2015; 14: 50.

LiJ, Green M, Kearns B, et al. Patterns of multimorbidity and
their association with health outcomes within Yorkshire,
England: baseline results from the Yorkshire Health Study.
BMC public health 2016; 16: 649.

Boutayeb A, Boutayeb S and Boutayeb W. Multi-
morbidity of non-communicable diseases and equity in
WHO Eastern Mediterranean countries. Int J Equity
Health 2013; 12: 60.

Fortin M, Stewart M, Poitras ME, et al. A systematic review
of prevalence studies on multimorbidity: toward a more uni-
form methodology. Ann Fam Med 2012; 10: 142—-151.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /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 false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /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 false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /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
    >>
    <<
      /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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


