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Abstract

Context: Estimating the return on investment for public health services, tailored to the state
level, is critical for demonstrating their value and making resource allocation decisions. However,
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many health departments have limited staff capacity and expertise to conduct economic analyses
in-house.

Program: We developed a user-friendly, interactive Excel-based spreadsheet model that health
departments can use to estimate the impact of increases or decreases in sexually transmitted
infection (STI) prevention funding on the incidence and direct medical costs of chlamydia,
gonorrhea, syphilis, and STl-attributable HIV infections. Users tailor results to their jurisdictions
by entering the size of their population served; the number of annual STI diagnoses; their prior
annual funding amount; and their anticipated new funding amount. The interface was developed
using human-centered design principles, including focus groups with 15 model users to collect
feedback on an earlier model version and a usability study on the prototype with 6 model users to
finalize the interface.

Implementation: The STI Prevention Allocation Consequences Estimator (“SPACE Monkey
2.0”) model will be publicly available as a free downloadable tool.

Evaluation: In the usability testing of the prototype, participants provided overall positive
feedback. They appreciated the clear interpretations, outcomes expressed as direct medical costs,
functionalities to interact with the output and copy charts into external applications, visualization
designs, and accessible information about the model’s assumptions and limitations. Participants
provided positive responses to a 10-item usability evaluation survey regarding their experiences
with the prototype.

Discussion: Modeling tools that synthesize literature-based estimates and are developed with
human-centered design principles have the potential to make evidence-based estimates of budget
changes widely accessible to health departments.

Keywords

decision modeling; economic models; human-centered design; sexually transmitted diseases;
sexually transmitted infections

Rates of sexually transmitted infections (STIs) have increased markedly, with
disproportionate impacts on certain racial, ethnic, and other minority groups.t Annual
new sexually acquired infections contribute to $15.9 billion in discounted lifetime direct
medical costs,2 and cases of primary and secondary syphilis, the most infectious stages,
have increased 781% between 2001 and 2021.3 Several analyses have provided evidence
that increases in public health funding for STI programs are associated with subsequent
reductions in reported STI rates.*-’

Past studies have documented challenges in providing STI services, given declining
public health funding.8:9 In this context, it is useful to enable public health staff to

demonstrate their program’s return on investment for internal and external communications,

respond to inquiries from decision-makers regarding the potential impact of changes in
prevention funding allocations, and make evidence-informed decisions about allocating
limited resources. However, health departments frequently lack the staff capacity and
expertise to conduct economic analyses in-house.
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We describe the development of a user-friendly, interactive Excel-based spreadsheet model
that health departments and other partners interested in the effects of STI funding on
outcomes can use to estimate the impact of changes in their state’s STI prevention

funding on the incidence and direct medical costs of chlamydia, gonorrhea, syphilis, and
STl-attributable HIV infections. The model is based on scientific literature including the
impact of federal funding on state-level STI rates,* the probability of an STl-attributable
HIV infection per STI infection, 0 and the lifetime direct medical costs per HIV and STI
infection.11-13 We used a human-centered design process—a development approach that
incorporates users throughout the project to ensure the product is tailored to their needs4-16
—to understand the health department organizational context, elicit requirements of STI
program staff, design an interface and model structure that would meet their needs and
technical skills, and evaluate the prototype model’s usability.

The Centers for Disease Control and Prevention (CDC) previously developed the STI
Prevention Allocation Consequences Estimator model (“SPACE Monkey 1.0”) to help
health departments estimate the effect of changes in their STI prevention budgets on direct
medical costs and infections averted.1”:18 (Authors T.L.G. and H.W.C. were lead authors

on SPACE Monkey 1.0.) Since SPACE Monkey 1.0’s release in 2017, there has been
updated scientific literature on the relationships between state-level STI prevention funding
and reported chlamydia and gonorrhea diagnosis rates* and the lifetime medical cost of
STIs and HIV infection.19-13 |n addition to updating the scientific evidence underlying the
model parameters, we improved the model’s usability to enhance use by health departments.
Although SPACE Monkey 1.0 was shared with 5 users (representatives from 4 jurisdictions
and 1 national organization) for early feedback prior to release, we identified an opportunity
to engage more users throughout the model development process.

We revised the model in 3 steps. First, we conducted focus groups with 15 national, state,
and local public health professionals regarding their experiences with SPACE Monkey

1.0. Second, we developed SPACE Monkey 2.0, incorporating updated literature-based
parameters (the impact of STI prevention funding changes on reported infections, the
probability of an STl-attributable HIV infection per STI infection, and the lifetime costs
per HIV and STI infection), a new model structure to generate confidence intervals, and
other enhancements addressing focus group feedback. Third, we conducted usability testing
on the SPACE Monkey 2.0 prototype with 6 state and local public health professionals.
Their feedback was integrated into the final model design.

The University at Albany Office of Regulatory Research and Compliance and human
subjects officials at the CDC determined that this project did not meet the regulatory
definition of human subjects research.
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Focus groups on SPACE Monkey 1.0

Prior to model development, user feedback was solicited on SPACE Monkey 1.0 and another
STI cost model not described here. The 15 participants comprised STI program experts

from 8 state health departments, 5 local health departments, and 2 national organizations.
Although the model is most suitable for federally funded jurisdictions, we included local
and national representatives because the other STI cost model developed in parallel is
appropriate for both state and local jurisdictions; furthermore, we envisioned that local

and national audiences would find the model useful for demonstrating the value of STI
prevention funding more generally. A convenience sample of participants from state and
local STI programs was recruited through an e-mail to the CDC’s Strengthening STD
Prevention and Control for Health Departments (STD PCHD) program Listserv, which
included STD PCHD principal investigators, program directors, program managers, and
surveillance coordinators. We did not impose eligibility criteria beyond working in a health
department because we hoped to recruit users with varying technical skills, past model
experiences, and perspectives. State and local participants were from diverse regions and
settings including large and small health departments in California (1 state, 1 local), Florida
(1 state, local), Idaho (1 state), Maryland (1 local), Minnesota (1 state), Missouri (1 local),
Ohio (1 state), Oregon (1 local), Pennsylvania (1 state), Rhode Island (1 state), and \Vermont
(1 state). In addition, we included 1 representative each from the Association of State and
Territorial Health Officials and the National Association of County and City Health Officials
to elicit broader perspectives on how the model could be used by different jurisdictions.

For state and local participants, focus groups comprised 2 or 3 participants, with separate
focus groups for state and local respondents (3 state focus groups and 2 local focus groups).
We intentionally organized small groups, rather than a typical focus group size, to improve
participants’ comfort with sharing ideas, a relevant consideration, given the COVID-19—
related “Zoom fatigue” at the time of data collection (April and May 2022). Where

possible, we organized focus groups by jurisdictions” Census population size. The 2 national
representatives were interviewed individually due to scheduling difficulties. Data collection
occurred virtually by authors B.A. and E.G.M. and lasted up to 90 minutes. We took detailed
notes, rather than recording the focus sessions, to help participants provide candid feedback.
Prior to the session, participants completed a set of tasks with the SPACE Monkey 1.0
model to ensure a common experience interacting with the model. The guided exercise (see
Supplemental Digital Content Appendix 1, available at http://links.lww.com/JPHMP/B281)
directed participants to enter model inputs and review their results. Participants answered
questions regarding their user experience, the relevance of results to their information needs,
the model assumptions, how they could use the model in their own work, and other desired
model enhancements.

The focus groups covered the following topics: participants’ prior familiarity with and use
of SPACE Monkey 1.0, usability problems encountered during their guided exercise and
desired usability enhancements, whether the model sufficiently captures the STI program
environment, how participants envisioned using the model, and other suggestions (see
Supplemental Digital Content Appendix 1, available at http://links.lww.com/JPHMP/B281).
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Data from participants’ guided exercises and focus group discussions were synthesized
by B.A. and E.G.M. for themes, such as specific usability problems, desired usability
enhancements, and required updates to the model’s underlying assumptions.

SPACE Monkey 2.0 development

After the focus groups, we developed a new Excel-based model that incorporated the general
approach from SPACE Monkey 1.0, with numerous modifications to incorporate updated
scientific literature and feedback from the public health professionals. These are described in
the “Results” section.

Usability testing on SPACE Monkey 2.0

After revising the model to reflect updated scientific literature and user feedback,

we conducted usability testing with 6 state and local public health professionals who
represented model users. All participants were STI program subject matter experts. We
recruited participants with varying Excel skills, prior familiarity with the model, and
geographic location (Georgia, Ohio, Pennsylvania, Rhode Island, South Carolina, and
Vermont). We invited 3 participants from the focus groups who expressed an interest in
pilot-testing the prototype and 3 additional individuals in our professional network who
were interested in the model but had not previously interacted with it. In describing their
experience with Excel, 4 participants self-identified as having a basic familiarity with Excel,
1 reporting using Excel regularly for work tasks (eg, developing budget spreadsheets or
basic data analysis), and 1 reporting completing advanced work in Excel (eg, creating pivot
tables, using array formulas, or creating advanced data visualizations).

The usability testing occurred as one-on-one virtual meetings with B.A. (additionally,
E.G.M. attended 2 sessions), lasting 60 to 90 minutes. Participants received a usability
exercise (see Supplemental Digital Content Appendix 1, available at http://links.lww.com/
JPHMP/B281) and the prototype model via e-mail. During the session, participants
completed a set of tasks including exploring the spreadsheet model, entering inputs,
generating output, and exporting a chart into another application. While working on the
tasks, they shared their screens to allow us to see how they were navigating the spreadsheets
and were prompted to verbalize their thoughts using a think-aloud approach.19:20(p365)

The usability sessions ended with an open discussion of participants’ experiences and
suggestions. Participants additionally completed a short 10-question online survey regarding
their user experience, derived from a common usability evaluation instrument.2!

Meeting notes and observations from the usability testing sessions were synthesized by B.A.
for themes. Usability problems (eg, bugs and cosmetic issues) were addressed iteratively
after each usability session, with subsequent usability study participants working with
updated model versions. After the usability testing, the full study team discussed findings
and made additional cosmetic and minor usability enhancements.
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RESULTS

User experiences with SPACE Monkey 1.0 and desired enhancements

Most focus group participants reported awareness of the model, although there was limited
prior use. The most common anticipated use case was generating findings for advocacy
and education. Examples of potential model use were demonstrating the economic value
of STI programs to executive leadership, providing justification for STI program revenue
in budget proposals to state legislators, making a business case for continued investment
in the disease intervention specialist (DIS) workforce, and motivating internal and external
audiences about “the impact of our work.” Participants at all levels (national, state, and
local) expressed enthusiasm about using the model.

Although the SPACE Monkey 1.0 model was perceived as easy to use, participants had
suggestions for improving the user interface and underlying model assumptions. Major
usability recommendations included making it easier to compare results of different
analyses, including confidence intervals on the same page as the main results, adding a
functionality to print input and output screens for meeting handouts, adding visualizations,
simplifying the interface to a single screen rather than multiple tabs of user-defined inputs,
and revising the interpretation guide for improved clarity. Participants desired clearer
information about model assumptions and the calculations to understand the spreadsheet
and describe it to external audiences. Ideally, such information would be included in the
model rather than a separate user guide or scientific manuscript. Most participants preferred
retaining the format as a downloadable Excel-based application rather than revising the
model to be an interactive Web-based tool. Because it is a common software, users can save
versions with their inputs for documentation, it can be used offline, and it would not elicit
concerns about the privacy and storage of data entered in an online platform.

Participants expressed some concerns about SPACE Monkey 1.0’s underlying conceptual
model, which incorporated 2 methods to estimate program impact: a “historical formula
approach” and a “DIS approach.” The “historical formula approach” used findings from a
study that assessed the relationship between state-level gonorrhea case rates and federal STI
funding allocations from 1981 to 1998.5 The “DIS approach” used findings from a study
that measured the association between DIS partner notification and gonorrhea case rates in
New York State excluding New York City from 1992 to 2002.22 Participants noted several
critiques: (1) the studies used to inform both approaches were published in the mid-2000s
and perceived to be outdated; (2) the “DIS approach” had less face validity due to interstate
variation in DIS staff structures, salaries, and activities; and (3) it was difficult for many
state-level public health professionals to quantify the number of DISs and their salaries
because many DISs are not state employees and their job responsibilities vary.

SPACE Monkey 2.0 model structure

For the updated SPACE Monkey 2.0 model, to address focus group participants’ concerns
about the validity of the “DIS approach” and the difficulty of quantifying DIS staff

and salaries, we relied exclusively on the “historical formula approach.” In response

to participants’ concerns about outdated data, the updated “historical formula approach”
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was informed by a recent analysis of the impact of STI prevention funding on reported
chlamydia and gonorrhea rates through 2016.# (SPACE Monkey 1.0’s historical allocations
approach cited an older analysis of data through 1998, published in 2005.%) The study
underlying our model has been incorporated into other modeling analyses of the impact of
STI prevention funding.23

The updated SPACE Monkey 2.0 model calculates the impact of a permanent, one-time
change in their STI prevention budget over 10 years using the following steps and base case
values from the Table. The 10-year time frame reflects the number of years over which the
number of infections averted (or additional infections) is calculated. The direct medical costs
saved (or additional medical costs) are the discounted, lifetime direct medical costs of these
infections, regardless of when their costs are incurred.

1. Users enter information on their jurisdiction’s number of reported cases,
population size, prior funding amount, and anticipated future funding (as a one-
time change).

2. The jurisdiction’s reported and unreported chlamydia, gonorrhea, and syphilis
infections are estimated by multiplying the user-defined reported cases by an
adjustment factor (ratio of the estimated incident infections nationally?* divided
by reported infections nationally2%).

3. The anticipated rate of chlamydia, gonorrhea, and syphilis infections under the
new funding amount is calculated on the basis of extrapolated results from the
Williams et al* historical formula analysis to estimate the impact of a change
in the jurisdiction’s STI prevention federal budget. (See Supplemental Digital
Content Appendix 2, available at http://links.lww.com/JPHMP/B282, for details
on the extrapolation.) The historical formula analysis* estimated a cumulative
impact of prevention funding on reported STI rates over a 3-year period. In
applying these findings to the SPACE Monkey 2.0 model, we use a simplification
that the impact (based on the “cumulative effect” coefficient from Williams et
al?) is the same for years 3 through 10. In our application of the Williams et al*
analysis, the impact of a budget change does not peak until the third year, when
the “cumulative effect” is achieved. We assume the impacts in year 1 and year
2 after the budget change are one-third and two-thirds of the “cumulative effect”
coefficient, respectively.

4, The number of chlamydia, gonorrhea, and syphilis infections before and after the
change in prevention funding (from steps 2 and 3) is compared to calculate the
anticipated number of averted or additional infections due to the annual funding
change.

5. The anticipated number of averted or additional STI-attributable HIV infections
is calculated by multiplying the anticipated changes in the number of STI
infections (from step 4) by published estimates of the probability of an STI-
attributable HIV infection per STI infection.10

6. The number of averted or additional infections due to the funding change (from
steps 4 and 5) is multiplied by published estimates of lifetime direct medical

J Public Health Manag Pract. Author manuscript; available in PMC 2024 July 31.
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costs per infection of STIs1:12 and HIV infection!3 to estimate total costs saved
by averted infections (for funding increases) or additional costs incurred because
of increased infections (for funding decreases).

Confidence intervals were generated on the basis of the “high-impact scenario” and “low-
impact scenario” values for parameters in the Table. The estimated impact of STI funding
changes is more pronounced when applying the “high-impact scenario” funding parameter
values and less pronounced when applying the “low-impact scenario” parameter values. See
Supplemental Digital Content Appendix 2 (available at http://links.lww.com/JPHMP/B282)
for additional details including confidence interval calculations and comparison of results
between the SPACE Monkey 1.0 and 2.0 models.

SPACE Monkey 2.0 user interface

Feedback from the focus groups was incorporated into the final model design. A colorful
landing page provides information on the model’s purpose and troubleshooting tips for
common downloading errors (Figure 1). We retained the SPACE Monkey 1.0 logo for
consistent branding with the original tool.

After hitting the “Click to Begin!” button, users are directed to the main user interface
(Figure 2). To address participants’ desires for a simpler interface, we included all required
inputs and outputs on the same page. This allows users to enter their inputs on the left
(“Program inputs™) and immediately see the changes in the main output tables. The output
tables include dynamic text interpretations that automatically adjust as the user input values
change. The output tables have embedded conditional coding so that outcomes of funding
increases are labeled as “infections averted” and “costs saved” and outcomes of funding
decreases are labeled as “additional infections” and “additional costs.” A button at the
bottom of the page allows users to print the screen as a handout. For this main page, we
decided to present a 3-year impact as the default because it was the most consistent with
the original historical formula analysis that estimated impact* and a common time horizon
for presenting budget analyses to policymakers. All cells on the main page of the Excel
spreadsheet are locked except for the user inputs to avoid accidental manipulations of the
pivot table and automated text interpretation.

The “Advanced Options” button directs users to the subsequent screen with more detailed
output and charts (Figure 3). Consistent with the prior screens, we used the Viridis color
palette,26 which is visually appealing, colorblindness compliant, and can be printed in
grayscale. On this screen, users can adjust the time frame (from 1 to 10 years). For each
infection, there is a table and chart displaying infections averted and direct medical costs
saved (for budget increases) or additional infections and additional direct medical costs

(for budget decreases). The pivot tables and pivot charts have a dynamic feature based on
Excel’s Slicer tool that allow users to quickly change the number of years included in their
display. This sheet is unlocked so that users can copy and paste tables and charts to different
applications.

We also incorporated users’ requests for clear explanations of the model. A “Model
Overview” tab (not shown) provides users with a hontechnical description of the model

J Public Health Manag Pract. Author manuscript; available in PMC 2024 July 31.
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including a short summary that users can adapt, an overview of the calculations, key
assumptions and limitations, and references. A “Model Parameters” tab provides all values,
citations, and other notes for each parameter listed in the Table.

Usability evaluation of SPACE Monkey 2.0

Overall, participants provided positive feedback during the usability testing. They found

the model to be easy to navigate and perceived that it was suitable for their intended use.
They expressed appreciation for multiple functionalities that we added to the updated model:
dynamic charts and tables that could be manipulated and copied into external applications,
detailed yearly output broken down by infection, clear text for the model overview and
interpretation, and having confidence intervals.

Several usability problems emerged during the evaluation, including model bugs, issues with
enabling macros, accidental deletion of charts in the “Advanced Options” page, occasional
confusion on interpretation, and not reviewing the instructions. To address these issues,

we resolved the bugs, added instructions for enabling macros, added cautionary notes

in the “Advanced Options” page to warn users about deleting charts, added “i” icons
(“information™) to prompt users to click on the boxes for pop-up explanations of the
program inputs (see Figure 2, top left section), revised the instructions to be in bright yellow
arrows with smaller snippets of text to catch model users’ attention, added new charts and
tables, and edited instructions.

Participants’ responses to the usability survey (Figure 4) mirrored their positive comments
during the usability evaluation sessions. Participants had general agreement with statements
such as “l would like to use this system frequently” and “I thought the system was easy

to use” and general disagreement with statements such as “I thought there was too much
inconsistency in this system” and “I found the system very cumbersome to use.”

Discussion

Through our human-centered design process, our revised SPACE Monkey 2.0 model
incorporates updated scientific literature and has a customized interface and functionalities
to meet end users’ information needs and technical skills. We plan to post the model to a
public Web site for free download and implement a comprehensive dissemination campaign
to promote the model. This campaign will include videos and digital presentations to train
users and promote use, webinars to diverse audiences in collaboration with professional
organizations, and targeted outreach to end users who we hope can become champions to
encourage use among their peers.

SPACE Monkey 2.0 has several limitations. First, it cannot be used for outcomes other
than chlamydia, gonorrhea, syphilis, or STl-attributable HIV infections. Second, it does not
calculate the impact of funding on congenital syphilis because those infections were not

in the scope of the statistical analysis* that was the basis for the model. Third, the model
includes only direct medical costs (eg, productivity and other types of costs are excluded)
and the estimated costs saved or averted are not disaggregated by payer (eg, costs saved

by a county health department vs health insurance). Fourth, the model is most suitable
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for small to medium relative changes in annual program funding (less than $2 per capita)

to federally funded jurisdictions. Fifth, the historical allocations study on which SPACE
Monkey 2.0 was based* provided gonorrhea- and chlamydia-specific estimates of the impact
of STI funding but did not provide syphilis-specific estimates. We assumed that the relative
impact of changes in funding would be the same for syphilis as for gonorrhea. Sixth, the
underlying data series from the historical allocations study* ends in 2016; the model would
need to be updated in the future as new data become available. In addition, although the
underlying historical allocations study# controlled for a range of state-level characteristics,
SPACE Monkey 2.0 does not allow users to include jurisdiction-specific characteristics such
as sociodemographics or the number of providers per capita. Finally, it does not account for
differential performance of STI prevention programs.

Overall, users were satisfied with the finalmodel design and its suitability for their
information needs and expressed interest in using it in practice. Future efforts to create
accessible modeling tools for practitioners could be useful for enabling health departments
and other STI prevention practitioners to incorporate economic analyses into their
communications and decision-making.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Implications for Policy & Practice

Estimating the return on investment for public health services is critical for
demonstrating their value and making resource allocation decisions.

A challenge to developing such estimates is that many health departments
have limited staff capacity and expertise to conduct economic analyses in-
house.

The SPACE Monkey 2.0 spreadsheet model allows users to estimate the
impact of increases or decreases in STI prevention funding to federally
funded jurisdictions on the incidence and direct medical costs of chlamydia,
gonorrhea, syphilis, and STI-attributable HIV infections.

Modeling tools have the potential to make evidence-based estimates of budget
changes widely accessible to health departments and other partners interested
in the effects of STI funding on outcomes.

Developing modeling tools with human-centered design principles and
involving users throughout the design process can enhance use.
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STI Prevention Allocation Consequences Estimator

READ ME! Before you begin, save this file on your

< A computer on your desktop or in a folder and use the desktop
Click to Begin! Rriicin oF Exsel VAT savierg tha Hle' you i ead 6 arabla
content to allow the macros to work. Failure to save the file
on your computer before using it will result in model errors.

Purpose: This tool allows federally-funded STI prevention programs to estimate the impact of funding changes on (1) the number of STl infections (chlamydia,
gonorrhea, and syphilis) and the number of HIV infections attributable to these STls, and (2) the direct medical costs of these infections. The tool should not be used to
assess the impact of any other outcomes. The calculations are based on the scientific literature. See the "Model Overview" tab and companion paper for additional
details. This is not a budgeting tool.

Disclaimer: The methods applied in, and the results produced by, this spreadsheet reflect the views of the authors and do not necessarily represent the views of the
Centers for Disease Control and Prevention. This spreadsheet tool is intended to facilitate the calculation of the impact of budget changes as described in detail in the
"Model Overview" tab. However, the authors do not warrant or guarantee the accuracy of the spreadsheet calculations.

Authors: Bahareh Ansari,! Erika G. Martin,* Britney L. Johnson,? Thomas L. Gift, Dayne Collins,? Austin M. Williams,? Harrell W. Chesson®

* Rockefeller College of Public Affairs & Policy, University at Albany

2 Division of Workforce Development, National Center for STLT Public Health Workforce and Infrastructure, Centers for Disease Control and Prevention
3 Division of STD Prevention, National Center for HIV, Viral Hepatitis, STD and TB Prevention, Centers for Disease Control and Prevention

Contact Information: For additional help or to provide feedback on the model including potential errors, please email your questions and comments to Harrell Chesson
(hbc7@cdc.gov).

Funding and Acknowledgements: This work was supported by the Centers for Disease Control and Prevention/National Center for HIV, Viral Hepatitis, STD, and TB

IO e [ oncesopions | e vevie |

FIGURE 1. SPACE Monkey 2.0 Landing Page?®
Abbreviation: STI, sexually transmitted infection.

aUpon opening the Excel model, users see this greeting page with an overview of the model
and troubleshooting instructions for common problems with the download.
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Impact of a change in your jurisdiction's annual funding on infections and direct medical costs

[ UEICT I 2,009 infections
Program inputs Wuiloumun, 3 906,857 saved The numbers are calculated for three
3-year impact averted 4 Fo. Y05 cam view fosger. i rvmes

in the “Advanced options” sheet.

Size of population served by
your program (all ages) @
[Reported number of chlamydia

cases O 9 k
[Reported number of gonorrhea =

ol The increase in your annual funding will avert 2,009 (range: 1 you enter the same “previous” and “new”
R s cu Ey ‘annual funding smounts, the output will be

- infecti i 906, G
e ety = s cunas v 1,x9231;50528) n edcx ions a:: n‘ll save §¢ ,:57 ( ang:. $467,413/ ik beuin e o thige I cadhe’
O e Yo o el $1,137,148) in direct medical costs over the next three years.

1,000,000 Interpretation:

funding amount? e
[What is your new annual
(100 3 your e $1,500,000
M you encounter errors, see the
Detailed output Base case Lower bound Upper bound Instructions on the “Start” page
_ Chlamydia infections averted 1,051 596 1315 regarding saving the file on your
Syphilis infections averted 102 G 127
STh-attributable HIV infections averted 089 0.4 112
Total infections 2,009 1,192 2,502
Chlamydia costs averted $199,725 $102,189 $250,727
Gonorrhea costs averted $162,528 $86,001 $203,919
m Syphilis costs averted $133,129 $17,122 $166,209
STi-attributable HIV costs averted $411,475 $202,101 $516,293
Total costs $906,857 $467.413 $1.137.148

FIGURE 2. Main Page for User Inputs and Key Findings?
aThe program inputs are based on a hypothetical jurisdiction, for illustration purposes. The

“i” icons prompt users to click on the relevant cells for a pop-up box describing the inputs

in more detail. The interpretation text is dynamic, with the numbers changing based on the
user-defined scenario. If users model a scenario of an annual funding decrease, the display
automatically changes to show findings in terms of “additional infections” and “additional
costs,” and the interpretation text automatically adjusts to discuss a “decrease” in annual
funding. Users can click on the “Print” button to create a PDF or hard copy printout of the
page. The “Advanced Options” button takes users to a different page where they can view
additional tables and charts. The colorful arrows on the right provide snippets of instructions
to catch the users’ eye and make explanations easier to follow.
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1111 Do NOT edit 5

Advanced options and tables/charts to copy into other applications (e.g., Word documents, PowerPoint presentations)

The main output was calculated

for three years. f you would like

to change the time frame, enter
the number of years here:

Year

table. To ploce o chart in another application, use the “copy” f (

Esti v 5,084
imated 10-year infections 4080883
impact averted s

Chlamydia infections averted and costs saved
Chlamydia  Chiamydia Chlamydia  Chlamydia
s atections infections M couslower  costs upper
fower bound _upper bound bound bound
Year i B ) s.287 s002 4,788
Year2 10 199 a 566,575 34,063 83,578
Year3 526 38 57 $99.862 $51,095 $125,364.
Grand Total 1051 596 s $199,725 $102,189 $2%0,721

Gonorrhea infections averted and costs saved

options

o [ o [

Syphills costs avi
STiattributable IV costs  $1,851636  S%09.455  S2.323,319

998,761 $2.128273
$T.3%6 S287,00¢ 917,618
$599,080 347081 $77,939

$4,080,853

$2.103.361  $5117.169

Chlamydia infection

FIGURE 3. Advanced Options Page?
Abbreviation: STI, sexually transmitted infection

@Users can scroll down to see additional charts for gonorrhea, syphilis, STl-attributable HIV
infections, and total STI infections excluding HIV infection. Users can modify the time
frame for the number of years over which the number of infections averted (or additional
infections) is calculated by entering a different number from 1 to 10 in the box on the top
left. Users can change the years highlighted in the filter tool (bottom left) to change the data
points displayed on the table and chart. All tables and charts can be copied and pasted into
an external application such as PowerPoint.

J Public Health Manag Pract. Author manuscript; available in PMC 2024 July 31.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Martin et al.

Page 16

Iwould like to use this system frequently

1 would imagine that most people would learn to
use this system very quickly

I thought there was too much inconsistency in this system

| thought the system was easy to use

1 think that | would need the support of a technical
person to be able to use this system

| needed to learn a lot of things before | could
get going with the system

1found the various functions in the system were well integrated

Ifound the system very cumbersome to use

Ifound the system unnecessarily complex

1felt vory confident using the system

50% 0% 50%

Strongly disagree M Disagree M Neutral ll Agree Ml Strongly Agree

FIGURE 4. Usability Testing Survey Results®
&N = 6 participants.
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