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Abstract
Background: Trend in morbidity and mortality due to noncommunicable diseases (NCDs) is rising because of poor control
status. Medication nonadherence is one of the most common and modifiable causes of inadequate control status.
Objectives: To examine the barriers in drug adherence among NCD patients in rural Puducherry. Methods: This qualitative
study includes in-depth and key informant interview conducted among 6 NCD patients and 4 health-care providers. Interviews
were audio-recorded, and transcript was prepared in verbatim format. Thematic content analysis was done to derive the
categories and themes. Results: Major barriers for nonadherence to medications found were stress, substance abuse, for-
getfulness, lack of family support, and high case load of health facilities. Corrective measures suggested to address the barriers
were to provide health education to patients and family members, awareness campaigns in community, and health education
sessions at the clinic. Conclusion: Psychological factors such as stress, social isolation, and negligence are major barriers for
drug adherence. Health education session at community and health system is needed to improve the adherence.
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Introduction

Noncommunicable diseases (NCDs), especially cardiovas-

cular diseases and diabetes mellitus, were found to be the

leading cause of mortality worldwide (1). Morbidity, mor-

tality, and disability attributable to the major NCDs account

for almost 60% of all deaths and 47% of the global burden

of disease (2). Majority of deaths occur among low- and

middle-income countries like India and China (3). Non-

communicable diseases account for 53% of all deaths in

India. Key contributor to the increasing burden of morbid-

ity and mortality due to NCDs is poor control status of the

patients (4).

Many factors contribute to the poor control status in NCD

patients, which include lack of integrated care at health sys-

tem level, poor adherence to self-care recommendations, and

compliance to medications (5). Among these factors, medica-

tion nonadherence is one of the most common and potentially

modifiable causes of inadequate control of the NCD. Medica-

tion adherence has been defined by the International Society

for Pharmacoeconomics and Outcomes Research as the

“extent to which a patient acts in accordance with the pre-

scribed interval and dose of a dosing regimen” (6).

Globally, it has been reported that full compliance to the

treatment for chronic illness as 50%, and this is far less in

case of developing countries like India (7). Studies around

India have reported varying prevalence of nonadherence
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among NCD patients (8–10). Poor medication adherence

results in increased out-of-pocket expenditure due to outpa-

tient care, emergency visits, and hospitalization for manage-

ment of complications due to uncontrolled status.

Even though many studies have been conducted regard-

ing the prevalence of nonadherence among NCD patients

throughout the Indian population, there was only limited

literature available exploring the barriers and facilitating

factors in adhering to the medications. Hence, the current

study was done to capture the patients and providers’ per-

spective in addressing barriers to medication adherence

among NCD patients in rural Puducherry, South India.

Methods

This was a pure qualitative study following descriptive theo-

retical underpinning and constructive paradigm. Qualitative

part involved an in-depth interview among NCD patients to

explore the barriers and facilitating factors for drug adher-

ence. This was followed by key informant interview of health

workers involved in providing services to NCDs in rural

health center of a tertiary care institute in Puducherry. Key

informant interview was done to get suggestions to improve

the drug adherence levels in their health center.

Study Setting and Period

The study was done among the patients receiving NCD ser-

vices and health-care workers from Jawaharlal Institute of

Postgraduate Medical Education & Research (JIPMER)

rural health center. The JIPMER rural health center caters

to a population of around 10 000 spread over 4 villages,

namely Ramanathapuram, Thondamanatham, Pillaiyarkup-

pam, and Thuthipet. All the 4 villages were located within

4 km of the health center, which was located in Ramantha-

puram village. Health services were provided by medical

officer, undergraduate intern trainees, postgraduates posted

from Department of Community Medicine, JIPMER sup-

ported by nursing staff, and public health nurses. Study was

conducted during February to March 2018.

Phase I: In-Depth Interview

In-depth interview was conducted among 6 vocal and willing

patients who were attending the NCD clinic. Three patients

who were found to be adherent to medications and 3 patients

who were nonadherent were purposively selected for the

interview. Patients who were adherent interviewed to

explore more on facilitating factors, and nonadherent

patients were interviewed to explore the barriers in adher-

ence. None of the approached patients refused to participate

in the study. All the 6 patients were interviewed using a

pretested semistructured interview guide. Demographic

details of the participants were 3 male elderly patients with

diabetes, 1 middle-aged woman with hypertension, 1

middle-aged male with diabetes, and 1 middle-aged

male with hypertension. Interviewer was the principal inves-

tigator, a male postgraduate student in a tertiary care institute

who was fluent in the local language. Interviewer was for-

mally trained in a qualitative research workshop and also has

previous experience in qualitative research. All the inter-

views were conducted within the premises of rural health

center during their visit to NCD clinic.

Interview was started after obtaining the consent and

explaining the purpose and motive of the study. Privacy of

the information was ensured by conducting the interview in an

isolated room without any presence of nonparticipants. Parti-

cipants were ensured confidentiality of the information

obtained through the interview. Objective of the interview

was to explore the barriers and facilitating factors for drug

adherence among the patients who receive services in NCD

clinic of rural primary health center in Puducherry. All the

interviews were audio-recorded with consent. Each interview

took around 15 to 30 minutes. Field notes were taken during

the interview. At the end of the interview, summary was

presented to the participants for validation of the data col-

lected. Transcription was done using verbatim format within

2 days of data collection to prevent the loss of information.

Phase II: Key Informant Interview

Four key informant face-to-face interviews were conducted

with the vocal and willing health-care workers who were

selected purposively. Four postgraduate doctors (2 male and

2 female doctors) who were providing services for NCD

patients in the rural health center of a tertiary care center

were selected for the interview. Interviewer was the princi-

pal investigator who conducted all the in-depth interviews.

All the interviews were conducted within the premises of

rural health center at the end of NCD clinic. After obtaining

the consent and explaining the purpose of the study, inter-

view was conducted using a pretested semistructured topic

guide. Participants were ensured privacy and confidentiality

of the information obtained through the interview. The

objective of the interview was to find the solutions to

improve the drug adherence among the NCD patients attend-

ing a rural primary health center of Puducherry.

Interview was audio-recorded after obtaining consent.

Doctors were interviewed for their perception regarding drug

adherence levels among the patients attending the health cen-

ter. They were asked to give suggestions and solutions to

improve the medication adherence among the NCD patients.

Each interview lasted for 20 to 30 minutes. Field notes were

taken during the interview. Toward the end of the interview,

participants were provided the summary of the interview for

validation. Transcription was done using verbatim format

within 2 days of interview to prevent the loss of information.

Analysis

Collected data were transcribed in verbatim format. Partici-

pant’s statements were taken as unit of analysis. The coding
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was done at the beginning of the study by an inductive

method, but with the advancement of the research and iden-

tification of the contents, deductive approach for the review

was also used. Descriptive manual content analysis was done

to derive the categories and themes. Data collected were

validated by the principal investigator. These were reviewed

by another investigator to reduce subjective interpretation.

Constant comparative analysis was done to ensure the cred-

ibility and reliability of the data. Study was reported in

accordance with the Consolidated Criteria for Reporting

Qualitative Research.

Results

A total of 10 interviews were conducted (4 key informant

interviews with health professionals and 6 in-depth inter-

views with NCD patients). Major themes that were devel-

oped for the interview through deductive approach were the

facilitating factors and hindering factors influencing the drug

adherence and suggestions and solutions in improving the

drug adherence among the NCD patients attending a primary

health-care center in rural Puducherry. Each of the themes

was categorized into patient, family, community, and health

system level.

Figure 1 depicts the facilitating factors influencing the

drug adherence among NCD patients. It was perceived by

a male elderly diabetes patient (MEDP) that the patients

need to remember about the importance of adherence and

the risk of complications if not adhering to drugs properly.

Male middle-aged hypertension patient (MMHP) reported

that bad experiences in the past like death of family members

because of NCDs make the patients to be adherent to med-

ications. Assistance from neighbors and friends in accompa-

nying for health visit or collecting drugs when the patients

are feeling unwell can help to adhere to drugs properly as per

female elderly diabetes patient (FEDP). A male postgraduate

doctor (MPD) suggested that frequent counseling at each and

every visit for adherence can help to improve the rate of

adherence substantially. They also reported that diabetes

patient tend to be more adherent to medication when com-

pared to hypertensive patients as ill effects of nonadherence

occur rapidly among diabetes patients.

We need to remember what all complications can occur if we

are not taking the drugs properly; because doctors can tell only

once, we are the ones who should take care of our own health.

(MEDP)

I have seen that some of the people whose family members

have died due to a similar disease which they are suffering from

were found to be more adherent as they have seen what will

happen if they do not take drugs properly. (MMHP)

Me and my friends who also have the same disease used to go

together to the hospital to collect the drugs; but whenever I do

not feel well, they used to collect drugs for me also; this helped

me to take drugs regularly. (FEDP)

We need to counsel all the patients during each and every

visit regarding the importance of drug adherence and what all

complications can occur if they are nonadherent; we can even

show some videos and pictures to motivate them to take drugs

properly. (MPD).

Diabetes patients tend to be more adherent to medication as

they get dizziness or develop symptoms quicker than hyperten-

sive patients when they are not adherent to medications. (MPD)

Figure 2 represents the hindering factors influencing the

drug adherence among NCD patients. Most of the patients

interviewed reported that stress from other spheres of life

make them to forget about taking the drugs properly. Some

participants reported that they did not want to share about

their disease status to their friends and relatives. This can

make the patient devoid of family and social support for

adherence. Health professionals felt that family members are

not counseled regarding the importance of adherence as they

can help reminding the patients to take pills regularly. They

also reported that diabetes patients are scared of hypoglyce-

mic effects with the drugs, which are not the case with

hypertension or bronchial asthma patients.

Whenever I have some tension especially work-related tension,

I forget to take the pills; Sometimes, I even feel why I should

take the medication out of the anger. (MEDP)

I don’t tell my friends and relatives about my disease status; I

feel a bit embarrassed to tell that to them. (MMHP)

Patients need to be reminded during each and every visit

regarding the importance of adherence and what complications

can occur if not adherent to medications. (MPD)

Patients with diabetes usually are scared to take drugs at the

morning time because of risk of hypoglycemia and they can’t

work effectively if they develop such symptoms; while patients

with hypertension or bronchial asthma are not scared to take

drugs because of any side effect of the drug Female Postgrad-

uate Doctor (FPD).

Figure 3 depicts the suggestions and solutions for improv-

ing drug adherence among the NCD patients. Almost all of

the health professionals suggested that keeping a separate

station for counseling the patients regarding drug intake can

improve the adherence level substantially. They also sug-

gested that peer support groups can be formed at the patient

level which can motivate the patients to adhere to the drugs

properly. Involvement of Anganwadi worker (AWW), color

coding of drugs, and enabling family support were some of

the other solutions reported by the health professionals.

There should be a separate station during every NCD clinic

where health workers need to teach the patients which drugs

should be taken at what time and reinforce the importance of

adherence to medications. (MPD)

Peer support groups can be formed in each of the PHC

through which the patients who are prone to be nonadherent

to medications can be motivated to adhere properly to medica-

tions. (FPD)
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Since patients can suffer from multiple comorbidities, each

of the drugs can be provided in different colored covers which

enable the patient to recognize the drug clearly. (FPD)

Patients should be asked to bring their spouse or parents or chil-

dren at least once in 3 months, so that they will know the status of the

patient and also the importance of drug intake, as family support

plays an important role in patient’s drug taking behavior. (MPD)

Discussion

This was a qualitative study consisting of in-depth interview

conducted among NCD patients attending a primary health-

care center in rural Puducherry and key informant interview

conducted among health professionals. The main objective

of this study was to understand the barriers for low adher-

ence and to explore the solutions in improving the drug

intake level. In order to achieve this objective, interview was

conducted to get the patient’s perspective and health-care

provider’s perspective.

In the in-depth interview, major barriers for nonadherence

to the medications reported were substance abuse, stress

leading to forgetfulness, lack of family and community sup-

port, side effects of the drugs, lack of awareness about the

complications, and overburdening of health facilities which

Figure 1. Facilitating factors influencing the drug adherence among noncommunicable disease patients.
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makes the health professionals to spend lesser time with the

patients. Although some of the barriers like forgetfulness and

lack of family support were reported by similar qualitative

studies in different settings (11,12), some of the new findings

which emerged in the study were the influence of substance

abuse and stress in impeding the drug adherence level. This

finding shows the importance of mental health in improving

the drug adherence level among NCD patients.

Facilitating factors were also asked among the patients

who were highly adherent to medications. Findings in the

corresponding interviews were self-perception of being

healthy, proper planning during travel by carrying adequate

amount of drugs to prevent missing of doses, and frequent

reminder by family members. These findings shows the

importance of actions that need to be taken by patient them-

selves in order to be adherent to medications. Hence, all the

patients need to be trained enough to carry out these facil-

itating factors effectively.

Interview regarding suggestions to improve drug adher-

ence also found several important findings like formation of

peer support groups, color coding of drugs, separate station

for drug counseling, family members counseling, and invol-

vement of AWW to ensure drug intake by patients during

routine home visits. These solutions reported by health pro-

fessionals in the current study were feasible and can be

implemented at primary health-care level itself which caters

Figure 2. Hindering factors influencing the drug adherence among noncommunicable disease patients.

220 Journal of Patient Experience 6(3)



for large amount of population throughout the country.

These findings also shows the importance of family support

as those with better adherence and patients with poor adher-

ence reported reminder from family members will be useful

in improving their drug intake.

One of the major strength of study was the use of quali-

tative design which made exploration of barriers to nonad-

herence better. Our study also adds to the limited literature

available for the exploration of barriers, facilitating factors,

and suggestions for improving drug adherence among NCD

patients, especially in South India.

However, the study had certain limitations. Study could

have involved family members also for in-depth interview to

explore their perceptive. Current study is done as a single

cross-sectional interview, and hence, causal relationship

between nonadherence and factors associated cannot be

determined, apart from the linkages which were stated

directly by the respondents. Analysis was done iteratively

to generate themes and codes for influencing factors and

suggestions that emerged from qualitative interviews in

order to examine potential processes and relationships.

While most of the responses were recall based, bias might

be possible for which triangulation of findings could have

been done.

Good adherence to medications is important for achieving

better control status for NCD patients, especially those suffering

Figure 3. Suggestions/solutions to improve drug adherence among noncommunicable disease patients.
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from diabetes and hypertension. Improvement in drug intake

should start from the patient level first. Patients need to be moti-

vated enough to adhere to the drugs properly. However, family

members and community members like friends and neighbors

also play an important role as suggested by the findings in the

current study. Hence, health education sessions targeting family

and community members can be conducted to discuss regarding

the NCDs in which one of the domain can be importance of

adherence to medications.

Counseling for the patients can be given at least in groups

if not possible to give individually because of high case load.

However, further research need to be done by conducting

interventional trial comparing the effectiveness of individual

counseling and group counseling for improving the patient’s

drug adherence to see whether they are equally effective.

Large-scale study involving multiple stakeholders and

experts can be done to see what can be done at health system

level to improve the drug adherence among NCD patients.

Conclusion

The current study reported that the major barriers for non-

adherence to medications were stress, substance abuse, for-

getfulness, lack of family support, and high case load of

health facilities. Hence, as suggested by health professionals

in the current study, corrective measures need to be started at

patient level first by motivating and educating them regard-

ing the importance of drug intake, and family-level and

community-level measures like awareness campaigns in the

community and health education sessions at the clinic can be

conducted. All these activities need to be coordinated at the

health system level in order to achieve high adherence level

among all the NCD patients.

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) received no financial support for the research, author-

ship, and/or publication of this article.

References

1. World Health Organization. (2016). Deaths from cardiovascu-

lar diseases and diabetes [Internet]. World Health Organiza-

tion. Retrieved May 1, 2018, from: http://www.who.int/gho/

ncd/mortality_morbidity/cvd/en/

2. Ghaffar A, Reddy KS, Singhi M. Burden of noncommunicable

diseases in South Asia. BMJ. 2004;328:807-10.

3. World Health Organization. (2017). Cardiovascular diseases

(CVDs) [Internet]. World Health Organization. Retrieved May

1, 2018, from: http://www.who.int/mediacentre/factsheets/fs3

17/en/

4. Currie CJ, Peyrot M, Morgan CL, Poole CD, Jenkins-Jones S,

Rubin RR, et al. The impact of treatment noncompliance on

mortality in people with type 2 diabetes. Diabetes Care. 2012;

35:1279-84.

5. Egede LE, Gebregziabher M, Echols C, Lynch CP. Longitudi-

nal effects of medication nonadherence on glycemic control.

Ann Pharmacother. 2014;48(5):562-70

6. Cramer JA, Roy A, Burrell A, Fairchild CJ, Fuldeore MJ,

Ollendorf DA, et al. Medication compliance and persistence:

terminology and definitions. Value Health. 2008;11(1):44-7.

7. World Health Organization, Diabetes Mellitus Fact Sheet,

Number 238. 2002. Retrieved May 1, 2018, from: http://

www.who.int/chp/knowledge/publications/adherence_full_

report.

8. Sankar UV, Lipska K, Mini GK, Sarma PS, Thankappan KR.

The adherence to medications in diabetic patients in rural

Kerala, India. Asia Pac J Public Health. 2015;27(2):NP513-23.

9. Yusuff KB, Obe O, Joseph BY. Adherence to anti-diabetic

drug therapy and self-management practices among type-2

diabetics in Nigeria. Pharm World Sci. 2008;30(6):876-83.

10. Cramer JA. A systematic review of adherence with medica-

tions for diabetes. Diabetes Care. 2004;27(9):1218-24.

11. Najimi A, Mostafavi F, Sharifirad G, Golshiri P. Barriers to

medication adherence in patients with hypertension: a qualita-

tive study. J Edu Health Promot. 2018;7:24.

12. Holt EW, Rung AL, Leon KA, Firestein C, Krousel-Wood M.

Medication adherence in older adults: a qualitative study. Educ

Gerontol. 2014;40(3):198-211.

Author Biographies

Yuvaraj Krishnamoorthy is a final year postgraduate student in

the Department of Preventive and Social Medicine, Jawaharlal

Institute of Postgraduate Medical Education and Research (JIP-

MER). He is currently working on public health research using the

qualitative techniques to explore the action points in various

aspects of health.

Dinesh Kumar Giriyappa is a second year postgraduate student in

Department of Preventive and Social Medicine, Jawaharlal Institute

of Postgraduate Medical Education and Research (JIPMER). He is

currently working on exploring the environmental factors respon-

sible for non-communicable disease through geographical informa-

tion system (GIS).

Salin K Eliyas is a final year postgraduate student in Department of

Preventive and Social Medicine, Jawaharlal Institute of Postgrad-

uate Medical Education and Research (JIPMER). He is currently

working on an interventional trial to curb the consumption of alco-

hol amongst the rural population.

Shanthosh Priyan is currently working as senior resident in

Department of Preventive and Social Medicine, Jawaharlal Insti-

tute of Postgraduate Medical Education and Research (JIP-

MER). His area of interest are epidemiology, adolescent

health, communicable and non-communicable diseases. He also

guides postgraduate MPH students in conducting research and

field surveys.

Ganesh Kumar Saya is currently working as additional professor

in Department of Preventive and Social Medicine, Jawaharlal Insti-

tute of Postgraduate Medical Education and Research (JIPMER).

222 Journal of Patient Experience 6(3)

http://www.who.int/gho/ncd/mortality_morbidity/cvd/en/
http://www.who.int/gho/ncd/mortality_morbidity/cvd/en/
http://www.who.int/mediacentre/factsheets/fs317/en/
http://www.who.int/mediacentre/factsheets/fs317/en/
http://www.who.int/chp/knowledge/publications/adherence_full_report
http://www.who.int/chp/knowledge/publications/adherence_full_report
http://www.who.int/chp/knowledge/publications/adherence_full_report


His area of interest are epidemiology, communicable diseases, dis-

ability, non-communicable diseases, occupational health and nutri-

tion. He has conducted extensive research in the public health and

guided many postgraduate MD, MPH and PhD students dissertation

in conducting research.

Subitha Lakshminarayanan, is currently working as associate

professor in Department of Preventive and Social Medicine,

Jawaharlal Institute of Postgraduate Medical Education and

Research (JIPMER). Her area of interest are non-communicable

diseases, health promotion, public health advocacy and medical

education. She has completed Health Research Mentorship pro-

gram under NHLBI-UH chronic disease initiative. She is currently

working as co-investigator in DBT and NIH funded project on

biomarkers for risk of TB and TB Treatment Failure and Relapse.

Krishnamoorthy et al 223



<<
  /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 1.3
  /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


