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The small business conducting the research hopes to begin information collection at the end of
May when ultraviolet radiation (UV) in sunlight is at its highest. The overall primary objective of
this project is to produce, deploy, and evaluate the effectiveness of a state-of-the-art software
application for smart phones (i.e., mobile application), Solar Cell. This software application
supports decision-making related to sun protection and exposure by Americans to reduce the
risk of developing skin cancer attributable to chronic and severe UV exposure and developing
other cancers attributable to vitamin D deficiency.

A. JUSTIFICATION
A.1  Circumstances Making the Collection of Information Necessary

The Public Health Service Act, Section 412 (42 USC § 285a-1) and Section 413 (42 USC §
285a-2) authorizes the National Cancer Institute (NCI) to establish and support programs for the
detection, diagnosis, prevention and treatment of cancer; and to collect, identify, analyze and
disseminate information on cancer research, diagnosis, prevention, and treatment. The mission
of the SBIR Development Center is to support research and development efforts of small
businesses working in any of these areas. One way of carrying out this mission is by supporting
small businesses that are developing consumer oriented tools designed to assess and mitigate
cancer risk factors, which may include sun exposure.

This application is being submitted by NCI’'s Small Business Innovation Research (SBIR)
Development Center. The SBIR Development Center is under the Office of the Director of the
NCI and manages all SBIR and Small Business Technology Transfer (STTR) grants and contracts
awarded by the NCI. The SBIR Program was established under the Small Business Innovation
Development Act of 1982 (P.L. 97-219). Most recently in December 2011, the National Defense
Reauthorization Act of 2012 (NDAA) Hr. 1540 was approved by Congress, and the bill was
signed by the President. The bill extends the SBIR and STTR programs through September 30,

2017. The NCI SBIR program was created to strengthen the role of small, innovative companies
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in federally-supported research and development. The study to be performed by Klein Buendel
also fits the mission of the Health Communication and Informatics Research Branch of NCI’s
Division of Cancer Control and Population Sciences which is to support basic and translational
research across the cancer continuum that will benefit consumers, patients, caregivers and
health care professionals; from prevention to treatment, through survivorship, and end of life.

In this project, a new intervention, Solar Cell, a mobile application for smart phones will
be evaluated. It is a unique sun protection intervention because it leverages the technological
capabilities of smart phones (e.g., ability to detect time and location, access UV Index forecasts
over the Internet, and tailor advice based on user input) and American’s choice to carry mobile
phones with them at all times to provide simple, actionable advice on sun protection and
vitamin D in real time, when and where people need it. Mobile applications have not yet been
tested extensively for disease prevention. Instead, studies have focused mainly on applications
for monitoring caloric balance and detecting falls, clinical applications for reference materials,
dosage calculators, and medical records, and disease management applications (e.g., diabetes
self-management).*** SMS text messaging has been successful in disease prevention but it is
more simplistic and less interactive than a mobile application.*”*’

Skin cancer incidence and mortality is a significant burden in countries with high
ultraviolet (UV) levels and a large, light-skinned population such as the United States. North
America has a high age-standardized incidence rate of melanoma (16.4 for males, 11.7 for
females).?® In 2010, 38,870 U.S. men and 29,260 U.S. women were diagnosed with melanoma
and 8,700 people will die from it.* Non-melanoma skin cancers (NMSC) are the most common

form of cancer diagnosed in the United States and very costly to the health system,” even



though they are readily treatable.

Ultraviolet exposure is the most preventable cause of skin cancer.®” Total lifetime UV
exposure is positively associated with squamous cell cancer and possibly melanoma.®*!
Intermittent, severe exposure may be linked to melanoma and NMSC.*** Prevention relies on
reducing chronic and severe UV exposure by wearing sunscreen, wide-brimmed hats, protective
clothing, and sunglasses, using shade, and limiting midday exposure.

Effective methods are needed to help Americans protect their skin from the sun to
reduce the prevalence of skin cancer. To take precautions effectively, individuals need to
consider the level of UV for their time and location.?®? Protection is advised during midday (10
am - 4 pm) when daily UV peaks and during spring, summer and fall when UV levels are
elevated.” UV is higher at lower latitudes than at higher latitudes and in regions with abundant
sunlight, dry climates with little cloud cover, and at high elevation, and on reflective
surfaces.”**2 pPeople also need to understand how their skin reacts to sun exposure. Persons
at highest risk for skin cancer have skin types that sunburn with shorter exposure times.?” They
also need to know how various sun protection practices work, i.e., sun protection factor (SPF)
of sunscreens, ultraviolet protection factor (UPF) of clothing, and ways of maximizing
protection by sunscreen by pre- and re-application.

At the same time, there is emerging evidence of the health benefits of vitamin D for
preventing chronic diseases, including several cancers, among them melanoma.***
Unfortunately, several populations may have low vitamin D levels (e.g., the elderly).** The

cheapest, most abundant natural source of vitamin D is exposing skin to UV in sunlight and

some health authorities now advise people to receive routine small doses of UV from the sun
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on unprotected skin to obtain vitamin D.****% Thus, Americans should use sun exposure to
produce vitamin D while taking precaution to not receive high doses of UV that can damage the
skin. Fortunately, people can obtain considerable vitamin D with short non-sunburning doses
of sunshine,”* but many Americans may not realize this or use the need for vitamin D as an
excuse to avoid taking precautions when outdoors in the sun.

Collecting information on US adults’ sun protection in community settings is essential for
testing Solar Cell. It will provide a “real world” test of the mobile application which is needed to
be sure that Americans can download and use the application, will routinely use it, and when
available derive benefit from the mobile application by reducing sunburn and increasing sun
protection. A randomized trial with baseline and posttest assessment (Appendix A and B) in
which a group of adults who receive Solar Cell is compared to a group who serve as untreated

controls will provide a strong evaluation of the effectiveness of the Solar Cell application.
A.2  Purpose and Use of the Information

Information will be collected on the usability and use of the Solar Cell mobile
application. Usability testing was requested under OMB No. 0925-0642 (NCI Fast Track
Generic) and approved on 2/16/2012. Respondents will rate the overall usability of the mobile
application, overall evaluation of Solar Cell, and the usefulness of various types of advice
displayed by Solar Cell. They will also report whether they would use the mobile application
again or recommend it to a friend. Scripts running on the web server that delivers the UV Index
forecasts to the mobile application will record each time that the application is initialized and
requests the UV Index forecast.

The information collected will be used in three ways:
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1) Scientifically, it will be used to test the hypothesis that the Solar Cell mobile
application will reduce sunburn prevalence (primary outcome) and increase
frequency of sun protection behavior (secondary outcome) by adults. Findings
will be published in peer-reviewed academic journals to inform other
researchers about the potential utility of smart phone applications for improving
cancer and disease prevention.

2) Practically, the findings will be used by the research team and programmers to
improve the Solar Cell mobile application usability during final production of the
Android and iPhone versions.

3) Commercially, the information will be used by the research team and staff to
design and implement a dissemination plan for the Solar Cell mobile application.
Currently, none of the smart phone applications for sun protection available in
the Android Marketplace or iPhone App Store provide evidence of effectiveness
from scientifically-rigorous trials. The information on Solar Cell’s effectiveness
should be a value-added feature of Solar Cell and improve its uptake by
consumers.

A small business, Klein Buendel Inc., will be collecting, analyzing and storing the
information for this research study as well as marketing and selling the finished application.
Klein Buendel’'s research group has extensive experience collecting data to evaluate sun
protection interventions with adults in community settings (Appendix K). The NCI SBIR
program is sponsoring a research-based intervention that will benefit consumers, patients,
caregivers and health care professionals.

Pre-testing and pilot testing was conducted with OMB approval of a generic sub-study
(OMB No. 0925-0642-04, approved 2/16/2012) to specifically conduct beta testing, usability
testing, cognitive testing, focus groups and interviews. A study design of the content of the
sub-study and this main study is outlined in the Appendix J, Study Diagram.

The baseline and posttest surveys for the proposed project will utilize questions from

previous studies; however, the surveys themselves will be unique and created just for this

project. Several measures will be collected on sun protection. This includes two self-report
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measures of sunburn prevalence, a dichotomous measure (yes/no) and a count of the number
of sunburns in the past 3 months. Additionally, the frequency of practicing sun protection
behaviors (i.e., use of SPF 15+ sunscreen, applying sunscreen, wearing hats, particularly wide-
brimmed, protective clothing and sunglasses, and using shade) will be obtained by asking
respondents to report how many days and hours they were outdoors in the sun over the past
three months and the number of hours they spent practicing each sun protection behavior. A
summed sun protection index will be created. Finally, at posttest, sun protection while
outdoors on the previous weekend (Saturday or Sunday, selected at random) will be obtained
(i.e., weather conditions, type of activity, use of sunscreen, hats, protective clothing, shade, and
staying indoors) and summarized into a single index of sun protection.

Variables that may potentially moderate the success of the Solar Cell application and
those that theoretically should mediate its effects will also be collected. Potential moderators
include sun tanning behavior and attitudes, home latitude (obtained from home zip code), skin
sun sensitivity, demographic characteristics (i.e., age, education, ethnicity, race, and gender),
and personal and family history of skin cancer.!

Theoretical mediators include assessment of sun protection and sun tanning norms and
intentions, outcome expectations for sun protection, and self-efficacy (confidence) for sun
protection.

A.3  Use of Improved Information Technology and Burden Reduction
Data collection will be conducted using Knowledge Network’s online electronic survey

system through its secure, password-protected web servers using Secure Socket Layer (SSL)

* Race, ethnicity, age and gender will be collected by Knowledge Networks (KN), a sub-contractor, and thus these questions do
not appear in either the screener or pretest. KN will draw a sample to meet the race, ethnicity, age and gender target enrollment
criteria (Appendix I). De-identified information will be conveyed to the contractor (Klein Buendel) and NCI.
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encryption. Participants will be tracked from pretest to posttest through this system. The use of
the Knowledge Networks system is an efficient way to recruit a sample of U.S. adults and the
online electronic survey system is a low-cost and low-disruption means for them to respond to
the pretest and posttest surveys. A Privacy Impact Assessment (PIA) is not needed because the
data is being collected, held, and stored by a non-Governmental institution. NCI will not receive
any data, or even a summary of the data.
A.4  Efforts to Identify Duplication and Use of Similar Information

The Solar Cell mobile application is a unique intervention for improving the sun
protection of Americans. Recently, a search of the iPhone App Store and Android Market
identified 18 mobile applications that provided information on sun protection; however none of
them provided all of the features and advice in Solar Cell. A search of published literature on
disease prevention interventions found no previous studies of smart phone mobile applications
for sun protection. In fact, there have been very few studies on mobile applications for disease
prevention, with only a few studies examining weight loss outcomes. Most published
evaluations of mobile interventions have used text messaging, an older mobile technology.
Klein Buendel recently completed a trial testing a smart phone application to support smoking
cessation, but this study was performed only with smokers aged 18-30 and did not address sun
safety.®” This is the first trial to specifically test a mobile intervention to improve sun
protection.
A.5 Impact on Small Businesses or Other Small Entities

No small businesses will be involved in this trial.



A.6  Consequences of Collecting the Information Less Frequently

The information collection will be minimized to a 3-month period during the summer and is
hoping to start information collection at the beginning of June. UV in sunlight is highest in
summer months. Reducing the number of tests to a single posttest will weaken the trial
because they would be unable to adjust for pre-existing sun protection habits and eliminate
threats to internal validity such as history and maturation. Also, a recent trial on validity of sun
protection measures identified three months as an optimal recall period (Appendix K).

A.7  Special Circumstances Relating to the Guidelines of 5 CFR 1320.5

The project fully complies with all the guidelines of 5 CFR 1320.5.

A.8 Comments in Response to the Federal Register Notice and Efforts to Consult Outside
the Agency

The 60-Day Federal Register notice soliciting comments on this study prior to initial
submission to OMB was published on January 27, 2012 (77 FR 4334). No public comments
were received.

The Solar Cell mobile application for smartphones was developed through NCI's
collaboration with: Klein Buendel Inc., University of Colorado and the University of New Mexico.
During the development of Solar Cell, an External Working Group met twice to discuss the
needs and interests of potential users and provide advice to the project.

A number of experts have been consulted to ensure that the impact of Solar Cell is
measured effectively and efficiently. Drs. Berwick and Lantz have provided technical expertise,
supported data collection efforts, and contributed to reports throughout the contract. Dr.

Cutter has provided statistical analysis support throughout the contract and the existing
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contract. Dr. Dellavalle has provided technical expertise throughout the contract. Dr. Hillhouse
has provided support for survey development in the existing contract. Details for each can be
found in Appendix C.
A.9  Explanation of Any Payment or Gift to Respondents

To maximize completion of the pretest and posttest surveys, Knowledge Networks will
send email remainders (Appendix D) and make telephone calls to non-responding sample
members to encourage them to complete the surveys. Participating adults will receive $5 for
completing the pretest and another $5 for completing the posttest, to maintain high response.
A.10 Assurance of Confidentiality Provided to Respondents

Knowledge Networks, a sub-contractor, maintains two separate databases, one with
personally identifiable information about their panel and another with survey responses.
Personally identifying information will not be provided to the contractor (Klein Buendel) or NCI.
Staff members who work with the personal information database never interact with the
survey database and vice versa. Knowledge Networks will provide the contractor with data that
is only identified by an identification number and will never reveal any personally identifying
information about any participant in this study. It will place identification numbers in the
pretest and posttest data files to link them over time. The data will be kept secure to the
extent provided by law.

Knowledge Networks will maintain quality control/assurance of data from the
participants using standard data management routines that ensure the accuracy of the data
collected and delivered. Once Knowledge Networks transfers pre and posttest data files to the

contractor’s managers, well-established data management methods will be used to prepare
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data for analysis. Real-time editing and coding will be used (valid value ranges; internal checks
among codes set) to insure data quality. The contractor’s data managers will review the data.
All missing responses will be identified and staff will check that a question was not intentionally
skipped. If missing responses occur, analyses will be done on data collected, i.e., case-wise
deletion and imputation of missing data. While unlikely because of the automated nature of the
data collection, data may not be missing at random (NMAR). All lost individuals will be assigned
to extreme category, in either direction and perform multiple imputations utilizing Markov
Chain Monte Carlo - Data Augmentation Method, a 2-step iterative procedure to obtain P(0|
Yobs) that can handle various amounts of missing data and use covariates and propensity scores.
Participants assigned to the treatment group will be given a link at the completion of
their pretest that will include their identification number. When they follow this link on their
mobile phone to download the Solar Cell application, their identification number will be linked
to their mobile phone number to allow their survey data to be linked to their application usage
data. Phone numbers will be maintained in a secure server environment with access only being
granted to programmers and data managers. Usage data will be stripped of mobile numbers
and only identified with identification numbers before being given to researchers for analysis.
Data on use of Solar Cell will be tracked through the contractor’s secure web server,
which will host the website from which the Solar Cell mobile application is downloaded and the
website from which Solar Cell obtains the UV Index forecast data. The contractor’s data
managers will link Solar Cell use data to the pretest and posttest survey responses through the

identification numbers provided by Knowledge Networks.
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Participation in the study is voluntary and participants have the right to not answer any
questions without consequences. The NIH Privacy Act Officer has stated that this information
will be not be covered by the Privacy Act, and thus a Systems of Record Notice is not needed
(Appendix E). Klein Buendel’s IRB, the Western Institutional Review Board (WIRB; DHHS IRB
Reg. Number IRB0O000053), has reviewed and approved this project (Appendix F).

A.11 Justification for Sensitive Questions

Personally identifiable information will be collected in the form of name, age, gender,
race, ethnicity, education, personal and family history of skin cancer, address, zip code, home
and cell telephone numbers, personal email address. This information is collected by a sub-
contractor so participants can be located and scheduled. De-identified information will be
conveyed to the contractor (Klein Buendel) and NCI.

The only PII that would be considered “sensitive” are related to the questions regarding
whether they or a family member has been diagnosed with skin cancer because past skin
cancer diagnosis might moderate the effect of the Solar Cell intervention.

Participants will be asked to provide their home zip code since it will be used to code the
latitude of their home residence, a proxy measure for the annual UV level in which they live, in
order to test whether home UV level affects sun protection behavior and effectiveness of the
Solar Cell intervention. Participants randomized to the intervention condition will provide their
mobile phone numbers when they download the Solar Cell application in order for the mobile
application to communicate with the smart phone. This information also will be used to track
usage of Solar Cell and test the relationship of Solar Cell use and changes in sun protection

behavior.
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A.12 Estimates of Annualized Burden Hours and Costs

Data collection activities for all participants involve completion of a telephone screener

(Appendix G) and a pre- and post-test survey (Appendix A and B) completed on a smart phone.

It is estimated that there will be 1,875 participants screened annually, and a total of 3,750

participants over the course of two years of data collection. Of the 3,750 participants who are

screened, meet the criteria, and consent to participate, 490 respondents will complete the pre-

and post-tests over two years of information collection. The surveys are anticipated to take

anywhere from 20 minutes to 40 minutes to complete and this means the estimated annual

burden hours amounts to 308, and over the course of two years it will be a total of 616 hours

see Table A.12-1).

Table A.12-1. Estimated Annual Burden Hours
Type of Instrument Number of Frequency of Average Total
Respond Respon Resp | Time per Response Burden
ents dents onse (Minutes/Hour) Hours
Adults Screener
(Appendi 1,875 1 2/60 63
x G)
Pre-test
(Appendi 245 1 20/60 82
X A)
Post-test
(Appendi 245 1 40/60 163
X B)
Totals 308

The cost burden to respondents is essentially the time required to read the Research

Subject Information and electronically consent to participate in the study (Appendix H),

complete the screener, pre- and post- tests.

XV

The annualized cost to the respondents is




estimated to be $6,565, calculated at the mean hourly wage of $21.35 (U.S., Department of
Labor, Bureau of Labor Statistics, May 2010, All Occupations?) (see Table A.12-2). The total cost

to respondents is estimated to be $13,130 over a 2-year period of information collection.

2 http://www.bls.gov/oes/current/oes_nat.htm
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A.13 Estimates of Other Total Annual Cost Burden to Respondents and Record Keepers
There are no direct costs to respondents other than their time to participate in the
study.
A.14 Annualized Cost to the Federal Government
The annualized cost to the Federal Government is estimated to be $63,846, and over the

course of two years of information collection, a total of $127,692 (see Table A.14-1).

Table A.14-1. Annual Cost to the Federal Government

TOTAL ANNUAL AVERAGE

Contractor Costs $67,652 $33,826
Data Collection Costs $48,870 $24,435
Analysis $9,500 $4,750
NCI Contracting Officer Technical

Representative (COTR) costs $1,670 835
Grand Total $127,692 $63,846

A.15 Explanation for Program Changes or Adjustments
This is a new information collection.
A.16 Plans for Tabulation and Publication and Project Time Schedule

Statistical Power Calculations: The latest nationwide estimates from the Behavioral Risk

Factor Surveillance Survey (2004) showed a sunburn prevalence of 34% in American adults.” In

XVi



a previous trial on personal protection education in the North American ski industry, the
intervention reduced sunburn prevalence by 14% pre to post.®* Thus, the statistical power of
the evaluation of Solar Cell amounted to a difference of 14% in the experimental condition
compared to no change in the not-treatment control condition. A two group test with a 0.050
2-sided significance level will have 80% power to detect the difference between the
experimental group proportion of 0.340 and the control group proportion of 0.200 at posttest
(odds ratio of 1.918) when the sample size is 160 adults in each group. To achieve this sample,
Knowledge Networks will initially recruit 490 adults from its KnowledgePanel™ and randomly
assign half to the experimental group and half to the untreated control group. Knowledge
Networks expects that 75% of adults to complete the posttest, yielding 165 adults with
complete data in both groups.

Statistical Analysis: The trial is designed to test the hypothesis that the Solar Cell mobile

application will reduce sunburn prevalence (primary outcome) and increase frequency of sun
protection behavior (secondary outcome) by adults. The primary outcome measure of sunburn
prevalence will be a dichotomous measure (any sunburn v. no sunburn). The number of
sunburns in the past three months will also be analyzed. Pre-post change in sunburn prevalence
will be tested. Frequency ratings of sun protection behaviors (i.e., use of SPF 15+ sunscreen,
applying sunscreen, wearing hats, particularly wide-brimmed, protective clothing and
sunglasses, and using shade) will be summed into a sun protection index and analyzed for pre-
post change, as a secondary outcome. A summed secondary outcome score on the previous
weekend day sun protection measure will include these behaviors plus pre-application and

reapplication of sunscreen, and be analyzed in a posttest-only fashion. The analyses of these

XVi
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primary and secondary outcomes will consist of the basic comparisons of means using a general
linear model and categorical techniques (Proc Logistic) in SAS version 9.2, with p<0.050 (2-
tailed). The primary outcome variable, sunburn prevalence, will be tested using Poisson
Regression modeling to take into account the expected low number of events. The model will
include the condition (Solar Cell application v. no-treatment control) and allow for the addition
of pretest value and other variables as covariates to assess the basic hypothesis and more
complicated relationships. The assumptions of the models will be assessed. The frequency of
sun protection behavior is a summative score. If it is not normally distributed, Poisson
Regression techniques will be utilized as well. However, if there is over-dispersion a negative
binomial regression will be used. The posttest-only sun protection behavior measure is a count
variable, just like sunburn, so this will be analyzed using Poisson regression techniques as
described above.

Three sets of ancillary tests will be conducted. First analysis will include the potential
effect moderators on the success of the Solar Cell application to reduce sunburn and improve
sun protection by examining 2-way interactions between condition and effect moderators. The
designed the sample size will need to be of a large size to be detected for these ancillary tests
of these interactions. Second, mediation of change in sunburn and sun protection will be
explored by applying regression techniques from Judd and Kenny’* and MacKinnon.”
Significance of mediation will be determined via interval estimation of mediated effect using

.7® Conclusions about mediation are weakened by

the asymptotic variance derivation of Sobe
the lack of an interim assessment of the mediators, but it would be difficult and disruptive to

perform an interim survey during the relatively short 3-month intervention period (June -
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August). Thus, these are ancillary tests, too. Finally, the effect of use of the Solar Cell mobile
application on sunburn prevalence and frequency of sun protection behavior will be tested by
examining the meditational effect of number of times the Solar Cell contacts the contractor’s
server, using analysis techniques described previously. Use of Solar Cell is not being randomly
assigned, which could introduce a third-variable threat, so potential third variables (e.g., age,
gender, education) will be included as covariates. Also, the statistical power of the exposure
analyses is reduced because they are only conducted within the experimental condition.

Project Time Schedule: It is hoped that information collection can begin in shortly after

OMB approval in late May/early June. Information collection is estimated to take 1-5 months,
and this will occur during the peak of the solar activity. An extra year is requested in this
submission to allow for unexpected events, should something occur and information collection
cannot begin until May/June of 2013.

Investigators will prepare a manuscript describing the development of Solar Cell and
results of the usability testing and randomized trial evaluating Solar Cell by Month 24 and
submit it for publication in a peer-reviewed scientific journal. A presentation will be prepared
on the development and evaluation of Solar Cell and demonstrate the mobile application at an
NCI SBIR Development Center/Division of Cancer Control and Population Sciences-sponsored
Product Showcase by Month 24. Finally, a final report will be created on the research that

includes a summary of the Solar Cell product, its features, and potential user groups in Month

" Table A.16-1. Project Time Schedule
Activity Time Schedule

Emails sent to respondents 1 month after OMB approval
Pretest Survey 1 month after OMB approval
Posttest Survey 4 - 5 months after OMB approval
Validation 5 - 6 months after OMB approval
Analyses 7 - 10 months after OMB approval
Publication 24 months after OMB approval




A.17 Reason(s) Display of OMB Expiration Date is Inappropriate

The study will not require exemption from displaying the expiration date of OMB
approval. Any reproduction of the data collection instrument will prominently display the OMB
approval number and expiration date.
A.18 Exceptions to Certification for Paperwork Reduction Act Submissions

The Solar Cell Randomized Trial does not require any exceptions to the Certificate for

Paperwork Reduction Act (5 CFR 1320.9).
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