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Abstract

Objectives: Digital tools for decision-support and health records can address the protracted process of guideline adoption at
local levels and accelerate countries’ implementation of new health policies and programmes. World Health Organization
(WHO) launched the SMART Guidelines approach to support the uptake of clinical, public health, and data recommendations
within digital systems. SMART guidelines are a package of tools that include Digital Adaptation Kits (DAKs), which distill WHO
guidelines into a format that facilitates translation into digital systems. SMART Guidelines also include reference software
applications known as digital modules.

Methods: This paper details the structured process to inform the adaptation of the WHO antenatal care (ANC) digital
module to align with country-specific ANC packages for Zambia and Rwanda using the DAK. Digital landscape assess-
ments were conducted to determine potential integrations between the ANC digital module and existing systems. A
multi-stakeholder team consisting of Ministry of Health technical officers representing maternal health, HIV, digital
health, and monitoring and evaluation at district and national levels was assembled to review existing guidelines to
adapt the DAK.

Results: The landscape analysis resulted in considerations for integrating the ANC module into the broader digital ecosys-
tems of both countries. Adaptations to the DAK included adding national services not reflected in the generic DAK and mod-
ification of decision support logic and indicators. Over 80% of the generic DAK content was consistent with processes for both
countries. The adapted DAK will inform the customization of country-specific ANC digital modules.

Conclusion: Both countries found that coordination between maternal and digital health leads was critical to ensuring
requirements were accurately reflected within the ANC digital module. Additionally, DAKs provided a structured process
for gathering requirements, reviewing and addressing gaps within existing systems, and aligning clinical content.
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Introduction
As countries embark on digitalizing the health sector to
achieve universal health coverage,1 the World Health
Organization (WHO) launched the SMART—standards-
based, machine-readable, adaptive, requirements-based,
and testable—guidelines approach to optimize the adoption
of WHO guidelines through digital systems. SMART
guidelines are a package of tools that include Digital
Adaptation Kits (DAKs), which detail the generic health
workflows, core data elements, and decision logic derived
from WHO guidelines as a starting point for incorporating
into digital systems.2,3 Additionally, SMART Guidelines
include reference software modules derived from WHO
guidelines (see Figure 1).2

In parallel, since 2018, the Ministries of Health (MOH)
of Zambia and Rwanda, with support from WHO, initiated
the adaptation of the 2016 recommendations on antenatal
care (ANC) for a positive pregnancy experience, to
provide pregnant women with respectful, individualized,
person-centred care at every contact.5 This process led to
the updating of national ANC guidelines and the design
of an implementation research study to strengthen the
quality of an integrated country-specific ANC service
package (including malaria, HIV, TB). The study aims to
test innovative ANC service delivery approaches and
mechanisms and has two phases: formative and demonstra-
tion. The formative phase seeks to adapt the WHO digital
ANC module, a person-centric digital health record and

decision support tool for healthcare providers,6 to the
country-specific ANC service delivery package. The
adapted Zambia and Rwanda ANC digital modules will
be user-tested by healthcare workers for usability and
improvements, prior to evaluating the country-specific
ANC package and the tailored digital ANC module in
selected districts.

Rwanda and Zambia both have well-established digital
health ecosystems, with increasing demand and penetration
of digital health services over the past decade. This has also
resulted in fragmented digital health landscapes, character-
ized by numerous pilot projects, resulting in silos with sig-
nificant barriers to accessing and sharing data for decision
and policymaking. Additionally, inadequate standards and
legislation for digital health have hindered the collection,
processing, and sharing of health data and limited continu-
ity of care. In view of these challenges, both countries have
developed digital health strategies to improve service deliv-
ery and patient experience.7,8

In preparation for the formative phase, both countries con-
ducted landscape analyses to customize the generic ANC
digital module through a review of the ANC DAK. The
ANC DAK details the underlying health and data content
of the ANC module and provides the metadata and decision-
support logic that can be applied across a variety of digital
systems.4 The objective of this article is to document the cus-
tomization requirements for the generic WHO digital ANC
module to the Rwandan and Zambian contexts through the

Figure 1. Overview of the SMART guidelines components, in which digital adaptation kits guided the country customization of the
reference software.2,4
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use of the DAK and provide considerations for integration
between existing systems and the digital module. Under the
SMART guideline approach by WHO, the use of the
DAKs to guide country customization represents a unique
and systematic approach to ensure that countries’ digital
systems are verified and aligned to national service delivery
packages and WHO’s evidence-based recommendations.
Furthermore, this paper identifies lessons for future adoption
of WHO SMART Guidelines at the country level.

Methods
The landscape assessment was conducted with the support
of consultants in both Rwanda (GU) and Zambia (RM).
This process included a desk review of reference docu-
ments, landscape analysis of digital systems, and validation
by respective MOH staff. The consultants also held a series
of consultations and interviews with key stakeholders in the
digital health ecosystem. This work also entailed convening
critical government stakeholders involved in digital health
policy and implementation to map the roles of different
actors. Additionally, the country teams comprised of the
MOH, WHO country offices and consultants, explored
various digital health strategic priorities and status of imple-
mentations to identify synergies and alignment with the
WHO digital ANC module.

The digital health landscape assessments were funda-
mental to determining how the country-adapted versions
of the ANC digital module would be integrated ‘to
support a cohesive approach to implementation, in which
different digital interventions can operate together, rather
than as duplicative and isolated implementations.’9 In
both countries, it was critical to identify and map the speci-
fic areas where the module could add value and ascertain
the scale of deployment to complement existing digital
health systems.10,11 These included SmartCare, the national
electronic medical record (EMR) for Zambia, which con-
tains a maternal and child health (MCH) module, and the
Rwanda EMR (OpenMRS), RapidPro, and national health
management information system (DHIS2).10,11 The ana-
lysis further highlighted the potential integration points
and considerations for the adaptation for both country
contexts.

The limited availability of documentation to describe
the architecture and interoperability framework of existing
digital systems proved to be a challenge. However, this
was resolved through the MOH digital health team
engaging partners and software developers who had sup-
ported the development of those systems. Further, not all
systems on maternal health were adequately documented
with data dictionaries and business rules. However,
through stakeholder engagements with appropriate program
and digital health leads, missing information was gathered
and used to inform the assessment.

Results
In both Zambia and Rwanda, the landscape analysis
detailed the digital transformation process, digital health
strategic priorities, and existing digital implementations
related to ANC. Outcomes from the landscape assessment
were grouped according to the WHO classifications of
digital health interventions.12

Considerations and recommendations for digital inte-
gration were guided by existing digital health governance
frameworks in both countries. In Zambia, a MOH commit-
tee reviews every new digital tool entering the ecosystem
to ensure adherence to national standards, including
interoperability and data privacy standards. Private-sector
technology partners are also critical to this process as
they are key stakeholders for implementation to ensure
the process of software development and deployment
adheres to national digital governance standards. The
following are key recommendations and considerations
for the adaptation of the WHO digital ANC module
and integrating it into the digital health ecosystem of
both countries:

• Data infrastructure requirements of the module would
need to be developed using existing guidelines and poli-
cies on data access, hosting (e.g. local, cloud), data inter-
operability and interactions with the national data
warehouse. This would require a mapping exercise of
systems against business requirements and reporting
needs.

• Integrations of the ANC module will need to occur via
Application Programming Interface, a software inter-
mediary to interact with systems such as SmartCare,
DHIS2 and RapidPro that are already capturing and
storing ANC data.10,11

• IT infrastructure and skills gap assessment should be
conducted prior to system deployment to ensure
optimal usage of the tool.

• Other considerations for integration included: the devel-
opment of an implementation plan with continuous sta-
keholder engagement to build ownership of the process,
as well as the selection and identification of a local tech-
nical partner to adapt and develop the software to the
local context.

Identifying customization requirements for ANC
module by adapting the DAK

The country customization needs of the WHO digital ANC
module was guided through review of the ANC DAK. Both
countries setup DAK adaptation teams, which comprised of
stakeholders within the digital health ecosystem, including
information and communications technology (ICT), MCH,
reproductive health, and monitoring & evaluation units in
the MOH, and other development partners. A series of
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stakeholder meetings were held to align requirements with
DAK components, including gaining consensus on how to
integrate the module with existing ANC tools and
systems, such as HMIS, SmartCare, Rwandan EMR, and
RapidPro.10,11 The meetings also provided an overview of
existing systems, identified gaps in line with updated
country ANC guidelines, and mapped requirements for
improvements and potential integrations of the digital
module. Decisions on modifications and inclusions into
the adapted module were reached through consensus by
relevant stakeholders based on national protocols and guide-
lines. Further analysis of these decisions was based on the
adapted ANC package; the MOH validated and approved
the final consensus and decisions.

Each component of the generic DAK was reviewed in
virtual and in-person stakeholder meetings, with both
maternal health and ICT teams to verify and align to the
local context. Over 80% of the content from the generic
ANC DAK was adopted as it was consistent with the
country processes for both countries. However, country
teams also added, removed, and modified elements from
the DAK in accordance with national requirements and
service delivery packages. For example, the Zambia team
expanded on the data fields and decision-support logic for
the prevention of mother-to-child transmission, which
were derived from the Zambia Consolidated Guidelines
for Treatment and Prevention of HIV.13 For Rwanda, the
decision support logic expanded on the set of danger
signs and modified immunization schedules; the country
team also included additional ANC quality indicators and
data elements for context-specific services, such as mos-
quito bed net distributions. Across both sites, registration-
related data fields were modified to account for national
identification numbers, location hierarchies, and related
administrative requirements.

Other DAK components, such as the user scenarios and
personas, required interviews and observations at health
facilities. Data for these were collected at health facilities
selected as implementation research sites. During each sta-
keholder meeting, a consensus on requirements and
content was reached. The consensus was informed by rele-
vant literature and practice in the local context.
Additionally, functional requirements were enhanced
through user feedback. For example, the inclusion of refer-
ral facilities’ phone numbers and ability to make calls
within the system were added to the functional require-
ments in order to strengthen the coordination of ANC refer-
rals and ensure pregnant women’s timely access to
services. Some non-functional requirements included
ensuring user-friendliness of the system to accommodate
health workers with low digital literacy skills. Further, as
the study will be conducted across multiple facilities at
the primary healthcare level, the system should allow for
data exchange and efficient synchronization across multi-
ple facilities.

Conclusion
Identifying the customization requirements of the ANC
digital module through the DAK provided an opportunity
to strengthen the content within the country-customized
module, as well as support other digital systems to align
with the current WHO clinical recommendations and
digital health standards. The adapted DAKs have since
been transferred to local technology teams who will
execute the required customizations of the generic WHO
ANC module to country contexts. This example represents
the first effort for the DAK and ANC module to be used
together to inform national development processes of
digital tools. The experience from Rwanda and Zambia
will be instrumental for other countries looking to utilize
the DAK approach to digitize health services.
Furthermore, the process of integrating different digital
systems varies across countries and depends on the national
standards and policies for interoperability and the maturity
of the digital health ecosystem. The implementation experi-
ences from the digital integration of the ANC digital
module with national EMR systems will be documented
in the forthcoming implementation research phase and
will contribute to learnings for other countries’ initiatives
conducting similar processes of integrating different
digital systems. Although we use ANC as an example to
illustrate the adaptation of the digital module using the
DAK, this process of customizing SMART guideline com-
ponents will be relevant for other health domain areas to
ensure integrated health system strengthening.

Overall, this process demonstrated that strong leader-
ship, governance, and coordination are key elements for
the design of digital health implementations in any
setting. It is critical to align any new digital tool with exist-
ing digital governance systems to ensure local ownership.
Collaboration and constant engagement from the project
outset between maternal program and ICT leads was very
critical to coordinate requirements for the adaptation of
the generic WHO ANC digital module in both countries.
As the SMART guidelines, including the DAKs, are a
new approach, it will be important to capacitate Ministries
of Health to ensure ownership of the adaptation processes
from the outset.

Acknowledgements: The authors would like to thank the
following individuals from the Ministries of Health Zambia and
Rwanda respectively for their assistance in providing
context-specific information for the landscape assessment: Dr
Angel Mwiche, Assistant Director, Reproductive Health, Ms
Esther Banda, Provincial Principal Nursing Officer, and the
Ministry of Health ICT unit; and Mr Baptiste Byiringiro, Chief
Digital Officer, Ms Kayiganwa Michele, eHealth Specialist, and
Ms Sharoni Umtesi, Maternal and Newborn Health. The authors
would also like to thank the WHO country offices of Rwanda
and Zambia for their support in facilitating engagements with
various Ministry of Health stakeholders.

4 DIGITAL HEALTH



Conflict of interest: GU is the CEO of the Software Company
(Thousand Hills Solutions) that is leading the adaptation of the
ANC module in Rwanda.

Contributorship: RM wrote the first draft of the manuscript. GU
provided the input on the Rwanda experience. All authors
reviewed and edited the manuscript.

Ethical approval: The World Health Organization Ethical
Review Committee, Republic of Rwanda National Ethics
Committee and Zambia National Health Research Authority.

Funding: This work was supported by Bill and Melinda Gates
Foundation grant INV-001304.

Guarantor: OT.

Supplemental material: Supplemental material for this article is
available online.

ORCID iDs: Tigest Tamrat https://orcid.org/0000-0001-8579-
5698
Natschja Ratanaprayul https://orcid.org/0000-0003-0085-2900

References
1. World Health Organization. Seventy-first world health assem-

bly: resolutions and decisions annexes Geneva: World
Organization; 2018. Available from: https://apps.who.int/gb/
ebwha/pdf_files/WHA71-REC1/A71_2018_REC1-en.pdf#
page=1 (2021, accessed 19 January 2021).

2. Mehl G, Tunçalp Ö, Ratanaprayul N, et al. WHOSMART guide-
lines: optimising country-level use of guideline recommendations
in the digital age. Lancet Digit Health. 2021; 3(4): e213-6.

3. Tamrat T, Ratanaprayul N, Barreix M, et al. Transitioning to
digital systems: the role of World Health Organization digital
adaptation kits in operationalizing recommendations and stan-
dards. Glob Health Sci Pract. 2022; 10(1): 2100302. doi:745/
GHSP-D-21-00302

4. World Health Organization. Digital adaptation kit for ante-
natal care: operational requirements for implementing WHO
recommendations in digital systems. Geneva, Switzerland:
World Health Organization; 2021.

5. World Health Organization.WHO Recommendations on ante-
natal care for a positive pregnancy experience. Geneva,
Switzerland: World Health Organization; 2016.

6. Haddad SM, Souza RT, Cecatti JG, et al. Correction: building
a digital tool for the adoption of the world health organiza-
tion’s antenatal care recommendations: methodological inter-
section of evidence, clinical logic, and digital technology.
J Med Internet Res 2020; 22: e24891.

7. Rwanda Ministry of Health. National Digital Health Strategic
Plan: 2018-2023. 2018.

8. Republic of Zambia Ministry of Health. eHealth Strategy
2017-2021. 2017.

9. World Health Organization. WHO guideline: Recommendations
on digital interventions for health system strengthening
Geneva: World Health Organization; 2019. Available
from: https://www.who.int/publications/i/item/who-digital-
implementation-investment-guide

10. Uwayezu G. Rwanda Digital Health Landscape Assessment
Report [Internal report]. In press 2020.

11. Muliokela R. Zambia Digital Health Landscape Assessment
Report [Internal report]. In press 2020.

12. World Health Organization. Classification of digital health
interventions V1.0. Geneva, Switzerland: World Heath
Organization; 2018.

13. Republic of Zambia Ministry of Health. Zambia Consolidated
guidelines for treatment and prevention of HIV infection.
2020.

Muliokela et al. 5

https://orcid.org/0000-0001-8579-5698
https://orcid.org/0000-0001-8579-5698
https://orcid.org/0000-0001-8579-5698
https://orcid.org/0000-0003-0085-2900
https://orcid.org/0000-0003-0085-2900
https://apps.who.int/gb/ebwha/pdf_files/WHA71-REC1/A71_2018_REC1-en.pdf#page=1
https://apps.who.int/gb/ebwha/pdf_files/WHA71-REC1/A71_2018_REC1-en.pdf#page=1
https://apps.who.int/gb/ebwha/pdf_files/WHA71-REC1/A71_2018_REC1-en.pdf#page=1
https://apps.who.int/gb/ebwha/pdf_files/WHA71-REC1/A71_2018_REC1-en.pdf#page=1
https://doi.org/745/GHSP-D-21-00302
https://doi.org/745/GHSP-D-21-00302
https://www.who.int/publications/i/item/who-digital-implementation-investment-guide
https://www.who.int/publications/i/item/who-digital-implementation-investment-guide
https://www.who.int/publications/i/item/who-digital-implementation-investment-guide

	 Introduction
	 Methods
	 Results
	 Identifying customization requirements for ANC module by adapting the DAK

	 Conclusion
	 Acknowledgements
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /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 /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /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
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


