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Abstract
Evidence on the use of short message service (SMS) to improve medication adherence in people living with HIV (PLHIV) is
mounting, yet qualitative research on patient perceptions regarding SMS content and utility for HIV/AIDS remains nascent. To
explore the experience of receiving medication reminders via SMS among PLHIV, 45 uninsured and underinsured PLHIV nested
within the intervention arm of a larger study received daily, 1-way SMS adherence reminders. Qualitative data were collected by
face-to-face, structured interview and were analyzed using conventional content analysis methods. Three main themes emerged
from the data: (1) reminders helping with adherence, (2) concerns about delivery modes, and (3) the need for confidentiality.
Study findings offer enhanced focus on an emerging strategy in patient-centered HIV care: Equipped with greater context on the
experiences of PLHIV using SMS adherence reminders, health-care providers can offer more targeted support and thereby
maximize the benefits of this popular and powerful technology.
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Introduction

Medication nonadherence to antiretroviral therapy (ART)

remains one of the most accessible, modifiable risk factors for

disease progression in people living with HIV (PLHIV).1,2

However, as 2020 approaches, the United Nations goal of

“90 90 90” (ie, by the year 2020, 90% of PLHIV know their

HIV status, 90% of persons with diagnosed HIV receive sus-

tained ART, and 90% of PLHIV receiving ART achieve vir-

ologic suppression)3 remains a daunting challenge. Although at

a national level a growing number of countries are either on

track to achieve the 90-90-90 target or have approached,

met, or exceeded one or more components of the target, the

countries lagging behind are in need of best practices across

the treatment cascade.3 The use of mobile health (mHealth)

tools, including the use of short message service (SMS; ie,

text messaging), represents a low-cost method to leverage

technology for improving medication adherence to ART4,5

inclusive of resource-limited settings.6,7 Reflecting the

potential of this mHealth intervention, the most recent Inter-

national Association of Providers of AIDS Care guidelines

for optimizing the HIV care continuum include specific

recommendations for using SMS to improve medication and

appointment adherence.8
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Although an increasing body of evidence on SMS

to improve medication adherence in PLHIV is being

generated,9-11 qualitative research on patient perceptions

regarding SMS content and utility for HIV/AIDS treatment

remains relatively underdeveloped.12,13 Accordingly, the cur-

rent research was developed to assess patient satisfaction with

ART medication reminders delivered via SMS in the context of

an interventional study to improve medication adherence for

uninsured and underinsured PLHIV in the United States. The

purpose of the described study was to characterize patient

perceptions regarding receipt, content, and utility of the

SMS. A qualitative analysis approach was employed to

evaluate participant feedback and to frame the feedback

collectively into instructive themes for a broader under-

standing of the phenomenon of study.

Methods

As part of a larger study evaluating the benefits of SMS med-

ication adherence reminders on ART medication adherence, we

recruited patients based on clinician referral from an HIV spe-

cialty primary care clinic receiving federal Ryan White funding

to serve the uninsured and underinsured populations of South

Florida. Participants met the following criteria: 18 years of age

or greater, documented HIV infection, English literate, own a

cell phone with SMS capability, HIV treatment naive, and

initiating ART for the first time or started ART within 1 month

of eligibility screening. Patients with dementia, blindness or

severely impaired vision uncorrectable with eyeglasses, deaf-

ness or hearing problems uncorrectable with a hearing aid, or

the inability to provide informed consent were excluded. Par-

ticipants provided written informed consent prior to beginning

the study. The institutional review boards of Nova Southeastern

University, Memorial Healthcare System, and Florida Depart-

ment of Health approved this research.

Following enrollment, participants were randomized by

computer into 1 of 2 groups: SMS (intervention) group or no

SMS (control) group. Data points were collected at 3 additional

time points over the course of this 6-month study at the follow-

ing intervals: 2 to 8 weeks, month 3, and month 6. Participants

were given a US$20 gift card at the 2- to 8-week time point, a

US$40 gift card at month 3 visit, and a US$60 gift card at

month 6 visit as a participation incentive. Here, we report the

qualitative findings from the SMS group, which were collected

at month 3 (study midpoint) and month 6 (study conclusion).

Participants randomized to the SMS group received daily,

automated 1-way ART reminders (ie, “Here’s to your health!”)

at the time of their choosing to their mobile phone delivered via

SMS (MEMOTEXT, Toronto, Ontario, Canada). Messages

were delivered for a period of 6 months and, due to require-

ments of the text messaging company, messages were sent

from a different phone number every day. A face-to-face 20-

minute interview conducted by study investigators at month 3

and month 6 of the study consisted of 3 open-ended items to

gather qualitative data on participants’ perceptions regarding

using the SMS: (1) What do you like about receiving text

message reminders? (2) What do you dislike about receiving

text message reminders? (3) What would you change about

receiving text message reminders? All interviews were con-

ducted in a private space at the local community clinic. For

analysis, study investigators transcribed participant responses

and then reread their notes to the participants to ensure accu-

racy. Grammatical variations were retained to reflect the parti-

cipants’ voices.

Analytic Methods

Qualitative data collected from the open-ended items were ana-

lyzed using narrative frameworks to explore the language and

context of the responses.14-16 By examining each participant’s

viewpoint, the study illuminated the larger framework of the

phenomenon of interest (ie, attitudes on SMS medication remin-

ders). The approach to coding and analysis highlighted the pat-

terns, themes, and categories of analysis emerging from the data.

The data were coded for words and phrases to determine fre-

quency. Moreover, concepts were coded exactly as they

appeared, as well as if they appeared in different forms. For

example, “confidential” might also appear as “very private” or

“very discreet,” as the words and phrases were deemed similar

enough that they could be coded as the same thing (ie, “privacy

words”). Determining the level of implication allowed for cod-

ing not only for the word “private” but also for words that imply

“confidentiality.” Irrelevant information was ignored, such as

words “and” and “the” as they appear by themselves.

After creating the themes, successive qualitative analyses

were conducted. A descriptive analysis developed an under-

standing of participants’ messages (ie, why they liked or dis-

liked the text messages or things they would change about

them). A thematic analysis elaborated structures of basic study

constructs identified a priori and new constructs arising in the

early phases of analysis. Test references were assembled and

compared to a concept and determined to what extent respon-

dents affirmed only single aspects or multiple aspects of a

concept. Finally, a comparative analysis clarified differences

in likes and dislikes about the text messages among participants

and between month 3 and month 6.

Results

Forty-five patients participated in the SMS arm of the study

with a mean age of 37.5 years (Table 1). Participants were more

likely to be male (62%), of black/African American race

(71%), and heterosexual (64%). Forty-two percent of partici-

pants had a baseline HIV RNA log10 equal to or greater than

5.00 (42%), and the majority (53%) were prescribed a non-

nucleoside reverse transcriptase inhibitor–based ART regimen.

At entry into the study, 49% of participants sent and received

fewer than 10 text messages per day.

From the data analysis, 3 main themes emerged: (1) remin-

ders helping with adherence, (2) concerns about delivery modes,

and (3) the need for confidentiality. There were no major differ-

ences in response themes between month 3 and month 6.
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Reminders Helping With Adherence

A major theme that emerged was the importance and useful-

ness of the SMS reminders. Participants appreciated the remin-

der and perceived that the messages helped them better adhere

to the medication regimen, both at the midpoint and conclusion

of the study. In this regard, 1 participant stated:

It’s a great idea and it’s really good. It’ll be 10:00 and my phone

goes off and I don’t even have to look at it; I already know. I think

it’s a great thing that you guys do it. [month 3]

Another participant similarly stated

I like it because it’s at 7:00 and I love that. If I leave work at night I

leave at 7:00 so I can take my meds as I walk out the door. If I’m at

home cooking dinner, it’s a reminder that it’s 7:00. I like it because

it’s reminding me. [month 3]

Many participants expressed that the text messages helped

them to remember to take their medications at times when they

otherwise would have forgotten. One participant stated:

It’s a constant reminder to make sure I’m taking my meds. Without

the text it would be difficult to remember to take them . . . I think

they helped me to make taking my meds more routine. I won’t miss

them. I can do it on my own, but without the messages it’s easy for

me to say ‘Oh, I’ll just go to bed and not take it.’ When I get the

text I stop to see who wrote me. Then I see it’s the reminder. So I

take my meds then. [month 6]

Another participant concurred “[t]hey remind you because

wherever I’m at if I hear it I stop whatever I’m doing and go get

it. I know that I have to take it but believe it or not sometimes it

just flips my mind. The text message gets me going. And I

depend on it, too. If I don’t hear it I’m like it’s not time yet.”

[month 6]

Concerns About Delivery Modes

The second theme that emerged was related to logistical issues

of the texting itself. Although many participants found the texts

helpful in reminding them to take their medications, some felt

they needed to have more control of the messages, such as

having the capability to change the time of the text alert or

even its content message.

I wish I could reply to the text message and say remind me in 30

minutes. Like reply 1 to resend in 30 minutes. Because sometimes I

have cleared it out and was like oh. But I still remember when I get a

text message from another person. Or if I could reply to change the

timing, because I have to take my medication with food and even

though I take it with dinner I’m not hungry at that time, so I wish I

would change the time to 2 hours earlier when I ate. [month 3]

Some participants found the text messages somewhat

confusing.

It’s a great reminder to not forget to take the medications. But

sometimes you could be in situations where you get the text and

“here’s to your health” is confusing and you forget what it’s for and

you have to remind yourself what it means. I had to remember it

was for the medications. [month 3]

Several participants mentioned they disliked that the text

came from different phone numbers each time; however, others

commented it was acceptable when they realized the message

was a general message from the research study. One participant

noted:

The messages from one phone number would be more assuring.

[month 6]

Other text-related logistical issues identified included sug-

gestions to have a 15- or 30-minute “snooze” option.

That I can’t snooze it. Or hit reply and say send me in 15 minutes

because sometimes I’m not home and not by the pills. I might

accidentally clear out the text message and usually I have it sitting

there waiting. [month 6]

Table 1. Study Participants’ Baseline Characteristics.a

Variable
Mean (Standard Deviation)
or Frequency Count (%)

Age, years 37.5 (11.6)
Gender

Male 28 (62%)
Female 17 (38%)

Race/ethnicity
Black/African American 32 (71%)
Hispanic/Latino 9 (20%)
White, non-Hispanic 4 (9%)

HIV risk factor at screening
Heterosexual sex 29 (64%)
Men having sex with men (MSM) 12 (27%)
MSM and heterosexual sex 2 (4%)
Unknown 2 (4%)

Average number of text messages sent and received each day
0-9 22 (49%)
10-49 13 (29%)
50-99 4 (9%)
100þ 6 (13%)

Antiretroviral regimen prescribed
Nonnucleoside reverse transcriptase

inhibitor
24 (53%)

Protease inhibitor 11 (25%)
Integrase strand transfer inhibitor 10 (22%)

HIV RNA log10
2.00-3.99 12 (27%)
4.00-4.99 14 (31%)
5.00-5.99 15 (33%)
6.00þ 4 (9%)

aN ¼ 45.

Sherman et al 3



The Need for Confidentiality

The third theme was related to confidentiality and privacy of

the SMS intervention. Several participants mentioning privacy

issues appreciated the confidential nature of the messages

throughout the study.

I like how the text messages remind me to take my meds without

revealing my condition at all. [month 3]

If somebody sees my message they don’t know what it’s for.

[month 3]

I like it, it’s good. Only I know what the text means. If you get

my phone you don’t know what that means. [month 6]

Overall, the participants were appreciative that the message, if

by chance seen by others, would not disclose anything about their

HIV status. They liked receiving reminders to take their medica-

tion that revealed no information on their health condition.

Other Findings

Social support. While not a fully emerged theme per se, the need

for social support was reported by several participants.

It’s a reminder that people care. [month 3]

I feel good about the texts. It says you remember me. [month 3]

I feel like someone’s taking care of me and my HIV problem.

[month 6]

Over time, the SMS may have increased the patient’s sense

that someone cared about them, but too few comments were

made to make a generalization. Further research is needed to

examine the effect of SMS adherence reminders on the social

and emotional well-being of PLHIV and adherence.

Tailored content. A few participants mentioned the desire for

more personalized text content to help them remember to take

their medication.

I wish the message was something funny like “take your pills!!”. To

me, “here’s to your health” sounds funny. If I could have a custom

one, I would put “take your pills, [expletive]!” that would make me

laugh every time.”[month 6]

I still think the message would be better if it said something like

“hey don’t forget.” [month 6]

One participant suggested adding motivational content to

the message.

Perhaps the message could be more motivational because the mes-

sage is always the same. Maybe the message could change each

day. [month 6]

Discussion

The present study explores the experience of receiving daily

SMS medication reminders among treatment-naive PLHIV in a

federally funded US clinic serving uninsured and underinsured

patients. Few studies have focused on this specific patient pop-

ulation. The study results illustrate that the experience with the

SMS adherence intervention is characterized by reminders

helping with adherence, concerns about delivery modes, and

the need for confidentiality. Participants overall appreciated

the utility and convenience of medication reminders delivered

via an SMS mechanism.

Consistent with other research, study participants perceived

that SMS reminders helped them improve their adherence to

ART.17 Forgetfulness presents a barrier to medication adherence

that can be addressed with SMS technology through regular

reminders. However, participants also indicated their concerns

about logistics of receiving messages, specifically how and when

messages were delivered and the content of the messages. Parti-

cipants in our study selected the time of day they wanted to

receive the SMS at study enrollment and messages were sent

at the same time every day. However, at follow-up, participants

commented that this specific time might not be the most con-

venient. In another study examining patient satisfaction of SMS

to improve medication adherence, patients indicated that mes-

sages received after the medication was to be consumed were not

beneficial.18 In our study, investigators adjusted the time of the

SMS based on patient preference at the month 3 visit. However,

allowing patients the flexibility to easily change the time of SMS

receipt themselves, as multiple participants suggested, offers a

more patient-centered approach to care and may further improve

outcomes. The apparent source of the SMS was a concern for

some participants. Some indicated they preferred to receive the

message from the same phone number. This corresponds with

other research where participants also commented about the

perceived source of the SMS.19 Short message service delivery

modes are clearly a concern for some patients. Evidence-based

research is therefore indicated to determine best practices. Par-

ticipants also appreciated the confidential aspect of the message

itself. Coding the message so that it did not contain the words

“HIV” or “antiretrovirals” was pleasing to participants because

it protected their health status from others.

A few participants perceived social support when receiving the

SMS reminders. Similarly, a major theme described in several

studies examining patient perceptions of SMS to improve medica-

tion adherence is the care and concern participants feel from their

clinic or physician as a result of receiving the messages.17,20,21 The

absence of a robust social support theme in our study may result

from the relatively anonymous content of our message or from the

lack of probing questions in our follow-up interviews.

Some participants felt the message content should be more

tailored. Short message service personalization has been exam-

ined in an antihypertensive medication adherence study

employing personalized messages such as “Happy Birthday”

or messages signed by the patients’ provider.21 Participants

reported a positive experience and described feeling “special”

and “cared for.” Similarly, participants in an obesity treatment

SMS study had positive attitudes about targeted or personalized

messages.22 Although participants in our study reported SMS

improved perceived medication adherence, adding more
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personalized SMS messages could further improve perceived

social support and medication adherence.

Although the results of this qualitative study can add to knowl-

edge regarding the experience of PLHIV, the results are not gen-

eralized to all HIV-infected adults. One of the main limitations of

this study is that we utilized the experience of patients at a single

federally funded clinic serving indigent and uninsured patients in

the United States. Findings from this small sample cannot be

extended or generalized to wider populations of PLHIV or to

persons living in more rural settings. Additionally, because study

investigators provided patient care as well as study-related inter-

views, participants may have felt inclined to provide profession-

ally desirable responses. Also, notes were taken manually without

a video or audio recorder. Even though the quotes were reread to

the participants to ensure accuracy, there is always the possibility

of human error. Finally, the majority of study participants

received first-line HIV treatment with a nonnucleoside reverse

transcriptase inhibitor, reflective of the study recruitment period

during the years 2011 to 2014 and contemporaneous guideline-

based treatment recommendations. This may limit the general-

ization of our results to contemporary regimens, including those

that are largely integrase inhibitor based.

Conclusion

The experience of adult PLHIV receiving daily SMS medica-

tion reminders is associated with reminders helping with adher-

ence, concerns about delivery modes, and the need for

confidentiality. Study findings offer enhanced focus on an

emerging strategy in patient-centered HIV care: Equipped with

greater context on the experiences of PLHIV using SMS adher-

ence reminders, health-care providers can offer more targeted

support and thereby maximize the benefits of this popular and

powerful technology.

Although SMS is an acceptable means of providing support

and motivation, it is important that health-care professionals

learn about the experiences and specific needs of PLHIV to

tailor the service to individual needs and to improve patient

care. Prospective evaluations of larger scale SMS interventions

are required to assess the resulting long-term behavior change

in medication adherence.

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 work

was supported by the Nova Southeastern University Health Profes-

sions Division Research Grant and the Nova Southeastern University

President’s Faculty Research and Development Grant.

References

1. Gardner E, Burman W, Steiner J, Anderson PL, Bangsberg DR.

Antiretroviral medication adherence and the development of

class-specific antiretroviral resistance. AIDS. 2009;23(9):

1035–1046

2. Bangsberg D, Perry S, Charlebois E, et al. Non-adherence to

highly active antiretroviral therapy predicts progression to AIDS.

AIDS. 2001;15(9):1181–1183.

3. Joint United Nations Programme on HIV/AIDS. 90-90-90: an

ambitious treatment target to help end the AIDS epidemic.

http://www.unaids.org/en/resources/documents/2017/90-90-90.

Accessed February 8, 2018.

4. Horvath T, Azman H, Kennedy G, Rutherford GW. Mobile phone

text messaging for promoting adherence to antiretroviral therapy

in patients with HIV infection. Cochrane Database Syst Rev.

2012;(3):CD009756.

5. Amico K, Orrell C. Antiretroviral therapy adherence support:

recommendations and future directions. J Int Assoc Provid AIDS

Care. 2013;12(2):128–137.

6. Thirumurthy H, Lester RT. M-health for health behaviour change

in resource-limited settings: applications to HIV care and beyond.

Bull World Health Organ. 2012;90(5):390–392.

7. Campbell J, Haberer J. Cell phone-based and adherence device

technologies for HIV care and treatment in resource-limited

settings: recent advances. Curr HIV/AIDS Rep. 2015;12(4):

523–531.

8. International Advisory Panel on HIV Care Continuum Optimiza-

tion. IAPAC guidelines for optimizing the HIV care continuum

for adults and adolescents. J Int Assoc Provid AIDSCare. 2015;

14(suppl 1):S3–S34.

9. Finitsis D, Pellowski J, Johnson BT. Text message intervention

designs to promote adherence to antiretroviral therapy (ART): a

meta-analysis of randomized controlled trials. PLoS One. 2014;

9(2):e88166.

10. Devi BR, Syed-Abdul S, Kumar A, et al. mHealth: an updated

systematic review with a focus on HIV/AIDS and tuberculosis

long term management using mobile phones. Comput Methods

Programs Biomed. 2015;122(2):257–265.

11. Lima IC, Galvão MT, Alexandre H, Lima FE, Araújo TL. Infor-

mation and communication technologies for adherence to antire-

troviral treatment in adults with HIV/AIDS. Int J Med Inform.

2016;92:54–61.

12. Curioso W, Quistberg DA, Cabello R, et al. “It’s time for your

life”: how should we remind patients to take medicines using

short text messages? AMIA Annu Symp Proc. 2009;2009:

129–133.

13. Schnall R, Higgins T, Brown W, Carballo-Dieguez A, Bakken S.

Trust, perceived risk, perceived ease of use and perceived useful-

ness as factors related to mHealth technology use. Stud Health

Technol Inform. 2015;216:467–471.

14. Creswell JW. Qualitative Inquiry and Research Design: Choosing

Among Five Traditions. 3rd ed. Los Angeles, CA: Sage Publica-

tions; 2013.

15. Creswell JW, Miller DL. Determining validity in qualitative

inquiry. Theory Into Practice. 2000;39(3):124–130.

16. Patton MQ. Qualitative Evaluation and Research Methods. 2nd

ed. Newbury Park, CA: Sage Publications; 1990.

17. Rodrigues R, Poongulali S, Balaji K, Atkins S, Ashorn P, De

Costa A. ‘The phone reminder is important, but will others get

Sherman et al 5

http://www.unaids.org/en/resources/documents/2017/90-90-90


to know about my illness?’ Patient perceptions of an mHealth

antiretroviral treatment support intervention in the HIVIND trial

in South India. BMJ Open. 2015;5(11):e007574.

18. Huang HL, Li YC, Chou YC, et al. Effects of and satisfaction with

short message service reminders for patient medication adher-

ence: a randomized controlled study. BMC Med Inform Decis

Mak. 2013;13:127.

19. Naughton F, Jamison J, Sutton S. Attitudes towards SMS text

message smoking cessation support: a qualitative study of preg-

nant smokers. Health Educ Res. 2013;28(5):911–922.

20. Douglas N, Free C. ‘Someone batting in my corner’: experiences

of smoking-cessation support via text message. Br J Gen Pract.

2013;63(616):e768–e776.

21. Leon N, Surender R, Bobrow K, Muller J, Farmer A. Improving

treatment adherence for blood pressure lowering via mobile phone

SMS-messages in South Africa: a qualitative evaluation of the SMS-

text Adherence SuppoRt (StAR) trial. BMC Fam Pract. 2015;16:80.

22. Woolford SJ, Clark SJ, Strecher VJ, Resnicow K. Tailored mobile

phone text messages as an adjunct to obesity treatment for ado-

lescents. J Telemed Telecare. 2010;16(8):458–461.

6 Journal of the International Association of Providers of AIDS Care



<<
  /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


