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Abstract

Aims—This study evaluated the implementation costs of two group interventions, one focused on
diabetes education (KnowIt) and one focused directly on diabetes distress (OnTrack), that reduced
diabetes distress and HbA1C in adults with poorly controlled type 1 diabetes (TLDM) in the T1-
REDEEM trial.

Methods—Resources used to provide interventions were enumerated using activity-based micro-
costing methods. Costs were assigned to resources in 2017 US dollars. US median wage and
benefit rates were used to calculate costs of staff time. Cost per unit change was calculated for
diabetes distress and HbA1C.

Results—For both interventions, per participant implementation costs were approximately $250
and cost per 1.0 percentage point (11 mmol/mol ) change in HbA1C was $1,400. Cost per unit
change in diabetes distress was $364 for Knowlt and $335 for OnTrack. No statistically significant
differences in costs were observed.

Conclusions—This is the first study to examine the costs of implementing interventions
targeting diabetes distress in the context of TLDM. Both interventions had per participant
implementation costs in the lower end of the range of previously examined diabetes self-
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management interventions ($219 to $5,390). These inventions and their costs merit further
attention because reducing diabetes distress may impact long term T1DM outcomes.
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1. INTRODUCTION

Diabetes distress refers to the often hidden emotional burdens, stresses, and worries that
result from managing a demanding, chronic disease like type 1 diabetes mellitus (T1IDM).1
Diabetes distress is distinct from depression? and quality of life3 and tends to be chronic,
rather than episodic.? Diabetes distress is a significant clinical problem; it has been
associated with poor glycemic control and problematic self-care behavior in both cross-
sectional and longitudinal studies.>—2 Approximately 42% of adults with TLDM manifest
elevated diabetes distress.* Recent intervention studies demonstrate that diabetes distress is
malleable, with the strongest effects coming from group programs that target emotional
aspects of diabetes directly, rather than focusing exclusively on behavior change or
education.10-12

The recent T1-REDEEM (Reducing Distress and Enhancing Effective Management) triall2
compared two group interventions designed to reduce diabetes distress and HbA1C among
highly distressed adults with poorly controlled TIDM. Both interventions, Knowlt and
OnTrack, included a one-day, in-person workshop followed by four online video group
meetings over the succeeding three months. Knowlt focused on diabetes education and
management, while OnTrack focused directly on diabetes distress and the emotional side of
diabetes. Statistically significant reductions in diabetes distress and HbA1C were observed
with both interventions (d = 1.06 combined effect size for change in diabetes distress) and
no between-group differences in outcomes were observed.12

It is increasingly recognized that adoption of new interventions depends on the medical
providers who deliver care, and the decision makers who allocate resources and make
reimbursement decisions, having information about real-world implementation costs.
Implementation cost is a particular concern in the context of diabetes self-management
interventions because interventions and their costs vary considerably. A recent systematic
review found that per participant costs for effective self-management costs ranged from
$219 to $5,390 in 2017 dollars.3® Traditional economic analyses,14-15 which focus on long-
term, societal costs, typically do not provide the information about near-term
implementation costs that medical providers and other decision makers need to consider as
they implement a new evidence-based intervention. A targeted approach to cost analysis,
that focuses specifically on implementation costs, has been promoted as a useful way to
meet these information needs.16-18 In this paper, we follow the approach of Ritzwoller and
colleagues?® to calculate the real-world implementation costs of Knowlt and OnTrack from
the providers’ perspective, and to evaluate the costs for unit reductions in diabetes distress
and HbA1C.
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2. MATERIALS AND METHODS

2.1. Participants

Using procedures detailed elsewhere,2 a diverse sample of adults with TLDM were
recruited through patient registries, support groups, and social media in California (San
Francisco Bay Area, Los Angeles, Sacramento, San Diego); Tucson, Arizona; Portland,
Oregon; and Toronto, Ontario, Canada. To be eligible, participants needed to be =19 years of
age, diagnosed with T1DM for at least 12 months, able to read, write and speak English,
have a mean item score = 2 on the T1-Diabetes Distress Scale (T1-DDS), indicating elevated
diabetes distress, 19 a recent HbA1c = 7.5% (58 mmol/mol), have no severe diabetes
complications (e.g., end-stage renal disease), no psychosis or dementia, and have a computer
with Internet access. Participants provided written informed consent. Study procedures were
approved by the Institutional Review Board of the University of California, San Francisco.

2.2. Interventions

The two study interventions, Knowlt and OnTrack, were similarly structured and required
the same time commitment from participants. All participants attended a one-day, in-person
workshop with a trained group leader, followed by four, one-hour, online video meetings
with other group members and the leader over the following three months. Group leaders
made phone contact with each group member between meetings. Technical assistance was
available throughout the intervention.

Knowlt, led by a Certified Diabetes Educator, included an update on the causes and
management of T1DM, including etiology, carb counting, and strategies to address specific
disease management problems. Each online meeting reviewed individual action plans and
addressed a specific topic: continuous glucose monitoring, islet and pancreas transplantation,
hypoglycemia, and travel. Eighteen Knowlt groups were conducted that ranged in size from
5 to 13 participants.

OnTrack, led by a psychologist knowledgeable about diabetes, used examples and exercises
specific to emotional aspects of diabetes and helped participants develop personalized action
plans for managing emotions and getting “unstuck” about changing behavior. Plans included
distress-related, emotion regulation strategies such as labelling feelings, keeping feelings in
perspective, and separating feelings from appraisals of self-worth. Participants’ action plans
targeted feelings that might accompany behavior change. Online meetings focused on action
plans, dealing with diabetes, coping with frustrating blood glucose readings, and
relationships with friends and family. Fifteen OnTrack groups were conducted that ranged in
size from 7 to 14 participants.

2.3. Outcome measures

Diabetes distress was assessed via online surveys at study entry and at 3 and 9 months after
the workshop using the Type 1-Diabetes Distress Scale (T1-DDS), a 28-item scale (alpha = .
84).20 The T1-DDS vyields a total score and seven subscales: powerlessness (5 items),
management distress (4 items), hypoglycemia distress (4 items), negative social perceptions
(4 items), eating distress (3 items), physician distress (4 items), family/friend distress (4

J Diabetes Complications. Author manuscript; available in PMC 2020 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Shumway et al.

Page 4

items). Response options range from (1) “not a problem” to (6) “a very serious problem.”
Blood was drawn for HbA1C testing at study entry and 3- and 9-months after the workshop.

Resource and cost measures

Using an activity-based micro-costing approach,?! resources used to implement the two
interventions were prospectively recorded using a database designed for the study.
Resources linked to individual participants (phone and email contacts, individual technical
support) were collected at the participant level. Resources associated with group activities
(workshops, online meetings) were collected at the group level and allocated among
participants. Most resource utilization data were obtained from existing records, including
cell phone bills, web system logs, and invoices. Time devoted to supervision was obtained
from project calendars and schedules. Staff time devoted to email and preparation were
recorded in written staff logs. Research staff reviewed resource use data as it was received
and confirmed values with group leaders as needed. The highly structured nature of the
interventions made it possible to detect and follow-up on missing data and unexpected
values.

In keeping with standard practice, resources used for research activities that are not relevant
to real-world implementation were identified and excluded from cost calculations.1%16
Excluded resources included time devoted to research participant recruitment, obtaining
informed consent for research participation, and research assessments. Research staff were
responsible for some tasks that are relevant to real-world implementation, such as providing
support for workshops, sending reminders to group members, and providing technical
assistance. These tasks were allocated to either group leaders or clerical assistants for cost
calculations.

The scheduling requirements of the research project led to some variation in the number of
participants and the set-up time required for some of the in-person workshops. To best
approximate real-world implementation conditions, standard values for workshop size (8
participants) workshop set-up time (30 minutes) were used in all analyses. Costs associated
with the web meeting system were collected but were not included in analyses because these
resources are now available from multiple sources at no cost.

Staff training activities were considered separately from intervention activities because the
frequency and quantity of staff training would differ widely in implementation. The costs of
training individual group leaders and assistants were calculated so that practices can estimate
their own costs given the number of staff that will be trained.

Costs were assigned to resources in US dollars as of 2017, the final year that study
interventions were delivered. To maximize the generalizability of findings for broad
implementation, national US median hourly wage rates were used to calculate the time costs
of Certified Diabetes Educators ($37),22 psychologists ($37),23 social workers ($23),23 and
general office clerks (assistants) ($15).23 Costs for supervision were calculated at 1.25 times
salary costs of supervisees based on local experience. Benefit costs were calculated at 31.7%
based on US Bureau of Labor Statistics National Compensation Survey data for 2017.24
2017 costs of printed materials were applied to materials purchased in all years.
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To permit providers to estimate implementation costs based on number of patients to be
served, per participant costs were aggregated by intervention component (workshop, web
meeting, communication with participants, supervision, printed materials, and training) and
by role (group leader and assistant).

2.6. Statistical analysis

Baseline demographic and clinical characteristics of participants in the two intervention
groups were compared using t-tests for continuous variables and chi-square tests for
categorical variables. Given the focus on implementation costs and the finding that Knowlt
and OnTrack did not differ in overall effectiveness, analyses focused on describing resource
use and costs associated with the main components of each of the two interventions.
Analyses were conducted from an intent-to-treat perspective and included all participants
who attended the initial workshop. A t-test was used to compare the total costs of the two
interventions. While resource use and costs often have skewed distributions, the highly
structured nature of the interventions eliminated this skew. Some aspects of the interventions
were so structured that little to no variation was observed in their costs, precluding
comparison at the component level. For example, group leader supervision occurred at
standard, pre-planned intervals and as a result, there was no variation in the supervision
costs across leaders or treatment groups. The average, per participant cost per unit change in
diabetes distress and HbA1C from baseline to 9 month follow-up, the cost-effectiveness
ratio, was calculated by dividing mean total per participant intervention cost by mean change
in each outcome measure.

As has been recommended?® sensitivity analyses were conducted to examine intervention
costs under plausible alternative intervention scenarios. While the KnowIt intervention is
designed to utilize the specialized skills of Certified Diabetes Educators, the OnTrack
intervention could be led by social workers, who often have training and expertise in
delivering health-related behavioral interventions similar to that of psychologists, but have
lower salaries. To examine the cost difference between these two group leaders, costs were
compared again, assuming a social worker, rather than a psychologist as the OnTrack group
leader.

3. RESULTS

3.1. Participants

As detailed previously,12 301 participants were randomized: 149 to Knowlt and 152 to
OnTrack (see Table 1). On average, participants were in their forties, were white and female,
and had been diagnosed with T1DM for over 20 years. Knowlt participants were slightly
older (mean age 47.3) than OnTrack participants (mean age 42.8) (t99=2.63, p=0.009), but
there were no between-group baseline differences in diabetes distress or HbA1C.

3.2. Implementation Resources and Costs

Total intervention cost per participant was $251.4 for Knowlt and $251.5 for OnTrack, with
no between-group differences in cost (t=1.71, ns) (Table 2). Although the structure of both
interventions limited variation in resource use and costs, there was some variation in the key
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intervention components (workshops, online meetings, and communication with
participants) due to differences in the needs of participants. In both interventions, the four
online meetings accounted for the largest percentage of resources and costs (42%-45%). In
both interventions, group leader effort accounted for less than one half of the resources used
and two-thirds of the costs incurred. The cost of a one unit decrease in diabetes distress (one
point on the T1-DDS) was $364.4 for Knowlt ($251.4/(2.87-2.2)) and $335.3 ($251.5/(2.9—-
2.2)) for OnTrack. The cost of a 1.0 percentage point decrease in HbA1C (11 mmol/mol)
was $1,396.7 for Knowlt ($251.4/(8.77-8.6)) and $1,397.2 for OnTrack ($251.5/(8.8-8.7)).

The length of the online meetings varied considerably, from 10.5 minutes to 77.0 minutes,
with a mean length of 40.6 mins (SD=10.9). The actual time spent in each meeting was used
to compute intervention cost and there were no differences in meeting length associated with
intervention or with the number of participants attending. One component of the structured
interventions where there was potential for individual variation in contact time and
associated costs was in the telephone contacts between facilitators and participants.
Scheduled telephone contacts between online meetings varied considerably in length,
ranging from 0 minutes, for missed calls, to 44.0 minutes. However, the mean amount of
time devoted to each of the four scheduled telephone contacts was 5.8 minutes (SD=3.1) and
there were no statistically significant differences in contact time between Knowlt and
OnTrack. Similarly, time devoted to unscheduled telephone contacts ranged from 0 to 41.0
minutes, but the mean per participant time devoted to unscheduled contacts was less than
one minute and there were no statistically significant differences in unscheduled telephone
contact time between Knowlt and OnTrack. The actual time devoted to each telephone
contact was used to compute intervention cost.

Sensitivity analyses examined the impact of replacing the psychologist group leader used in
OnTrack with a lower cost social worker with similar expertise. With a social worker as
OnTrack leader and a CDE as Knowlt leader, the per participant cost of OnTrack was
reduced to $192.4, a cost statistically significantly lower than the cost of Knowlt (t=32.88,
p<0.0001). The associated costs of a unit change in diabetes distress would be $256.5 and in
HbA1C was $1,068.9.

In T1-REDEEM, leaders of both OnTrack and KnowIt programs received 14 hours of
training. The total cost of training a group leader was $1,535, which included $682 in leader
time and $853 in supervisor time. Training a social worker to deliver the OnTrack
intervention would cost $954. Project assistants also received 14 hours of training. Six hours
of this training was supervised; the assistant’s supervisor did not attend the workshop. The
total cost of training an assistant was $329 which included $232 in assistant time and $97 in
supervisor time.

4. DISCUSSION

This study is the first to examine the costs associated with implementing interventions
directly targeting diabetes distress among adults with TLDM. Costs of the two effective
group interventions implemented in the T1-REDEEM trial were calculated to be
generalizable to implementation in real-world clinical care. No statistically or practically

J Diabetes Complications. Author manuscript; available in PMC 2020 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Shumway et al.

Page 7

significant differences in per-participant costs or cost per unit change in diabetes distress or
HbA1C were observed between the Knowlt and OnTrack interventions. The per participant
cost for both interventions was about $250. The mean cost of a unit decrease in diabetes
distress was $364.4 for Knowlt and $335.3 for OnTrack. The cost of a 1.0 percentage point
(11 mmol/mol) decrease in HbA1C was about $1,400 for both interventions. Group leader
time accounts for two-thirds of intervention costs. Training a single group leader in either
intervention cost $1,535. These overall costs are quite modest, especially given the
documented effect on distress reduction

As delivered in the T1I-REDEEM study, with Knowlt groups led by a certified diabetes
educator and OnTrack groups led by a psychologist, both interventions offer similar
effectiveness at a similar cost. Sensitivity analyses showed that changing leadership from a
psychologist to a social worker would reduce the per participant cost for OnTrack from
$256.5 to $192.4, a 24% reduction in cost. Employing social workers as group leaders for
OnTrack seems promising. Many social workers receive training in delivering group
interventions that are similar to the training psychologists receive. Additionally, most social
workers receive training in working in medical care settings and the focus of social work
training on “person in environment,” may make them particularly well suited to helping
participants develop personal action plans in OnTrack.

The costs of implementing Knowlt and Ontrack compare favorably to published costs of
other self-management interventions for diabetes mellitus: in a recent systematic review of
similar studies,13 5 of 8 studies presented costs comparable to the costs calculated for the
T1-REDEEM interventions. Per participant costs ranged from $219, for a telephone
intervention delivered by lay health educators,2° to $5,390, for an intensive intervention that
included a residential retreat, and 6 months of weekly, 4-hour, in-person meetings.26 At a
cost of approximately $250 per participant, Knowlt and OnTrack fall in the lower end of the
distribution of per participant costs. Three studies included in the systematic review and
another study published since the review,2” considered costs in relation to reduction in
HbALC. The approximately $1,400 cost of a 1.0 percentage point (11 mmol/mol) reduction
in HbA1C observed in T1-REDEEM falls near the lower range of costs reported in these
studies which, in 2017 dollars, ranged from $605 in the telephone intervention delivered by
lay interviewers?> to $9,539 in the intensive, in-person intervention.26 None of these studies
examined intervention implementation costs in relation to long term outcomes and future
research examining the payoff from varying investments in intervention would be of value.

The cost analysis presented here is limited in several respects. The T1-REDEEM study did
not examine medical outcomes or medical utilization, thus the associated costs cannot be
considered. However, given the similar clinical outcomes observed with both interventions,
differences in other, unmeasured clinical outcomes seem unlikely. Also, the focus on
implementation costs precluded the examination of costs incurred by patients to participate
in the interventions, e.g., time and transportation. The use of online group meetings,
however, likely limits patient costs. While the group format used for Knowlt and OnTrack is
advantageous in terms of cost, it is not clear how intervention impact might differ in an
individualized format. To maximize generalizability, we used national salary costs in our
calculations. As a result, areas with lower or higher salary costs would experience somewhat

J Diabetes Complications. Author manuscript; available in PMC 2020 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Shumway et al.

Page 8

different implementation costs. Nonetheless, the relative costs of the two interventions and
their components are likely to remain the same. Additionally, we did not include staff
training costs on a per-participant basis because they are not easily generalizable to different
clinical settings where the number of staff trained, and the number of patients they serve, can
vary considerably. We have, however, provided these costs so that programs can use them to
calculate their training costs taking number of trainees, staff turnover, and number of
patients into consideration.

These findings also point to opportunities to optimize the interventions to reduce costs. The
T1-REDEEM study initiated both interventions with in-person group workshops. As web-
based group interactions become more ubiquitous, participants may be comfortable using
web meetings from the beginning, a change that would reduce all costs substantially.
Similarly, the number of online meetings could be examined to determine if fewer meetings
would yield comparable results.

5. CONCLUSIONS

In conclusion, results show that two group interventions significantly reduce diabetes
distress and HbA1C in distressed adults with poorly controlled TIDM, and that both can be
implemented at a cost comparable to the costs of telephone interventions delivered by health
educators. These two interventions and their costs merit further attention because results of
the T1-REDEEM study suggest that high diabetes distress acts as a “barrier” to improved
self-management.12 Thus, interventions like Knowlt and OnTrack that specifically target
diabetes distress merit future study to determine whether they have significant effects on
long term outcomes.

ACKNOWLEDGMENTS

This study was funded by National Institute of Diabetes and Digestive and Kidney Diseases grant R01 DK-094863.

REFERENCES

1. Fisher L, Gonzalez JS, Polonsky WH. The confusing tale of depression and distress in patients with
diabetes: a call for greater clarity and precision. Diabet Med 2014;31:764-772. 10.1111/dme.12428
[PubMed: 24606397]

2. Gonzalez JS, Fisher L, Polonsky WH. Depression in diabetes: have we been missing something
important? Diabetes Care 2011;34:236-239. 10.2337/dc10-1970 [PubMed: 21193621]

3. Fisher L, Tang T, Polonsky W: Assessing quality of life in diabetes: I. A practical guide to selecting
the best instruments and using them wisely. Diabetes Res Clin Pract 2017;126:278-285. 10.1016/
j.diabres.2016.10.018 [PubMed: 28153545]

4. Fisher L, Hessler D, Polonsky W, Strycker L, Masharani U, Peters A. Diabetes distress in adults
with type 1 diabetes: prevalence, incidence and change over time. J Diabetes Complications
2016;30:1123-1128. 10.1016/j.jdiacomp.2016.03.032 [PubMed: 27118163]

5. Delahanty LM, Grant RW, Wittenberg E, Bosch JL, Wexler DJ, Cagliero E, Meigs JB. Association
of diabetes-related emotional distress with diabetes treatment in primary care patients with type 2
diabetes. Diabet Med 2007;24:48-54. 10.1111/j.1464-5491.2007.02028.x [PubMed: 17227324]

6. Fisher L, Hessler D, Glasgow RE, Arean PA, Masharani U, Naranjo D, Strycker LA: REDEEM: a
pragmatic trial to reduce diabetes distress. Diabetes Care 2013;36:2551-2558. 10.2337/dc12-2493
[PubMed: 23735726]

J Diabetes Complications. Author manuscript; available in PMC 2020 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Shumway et al.

10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Page 9

. Lloyd CE, Smith JKW. Stress and diabetes: a review of the links. Diabetes Spectr 2005;18:121-127.

10.2337/diaspect.18.2.121

. Hessler D, Fisher L, Strycker LA, Arean PA, Bowyer V. Causal and bidirectional linkages over time

between depression and diabetes regimen distress in adults with type 2 diabetes. Diabetes Res Clin
Pract 2015;108:360-366. 10.1016/j.diabres.2014.12.017 [PubMed: 25819480]

. Hessler DM, Fisher L, Polonsky WH, Polonsky WH, Masharani U, Strycker LA, Peters AL, Blumer

I, Boyer V. Diabetes distress is linked with worsening diabetes management over time in adults with
type 1 diabetes. Diabet Med 2017;34:1228-1234. 10.1111/dme.13381 [PubMed: 28498610]

. Sturt J, Dennick K, Hessler DH, Hunter BM, Oliver J, Fisher L. Effective interventions for
reducing diabetes distress: systematic review and meta-analysis. Internat Diabetes Nursing
2016;12:40-55. 10.1179/2057332415Y.0000000004

Schmidt DB, van Loon BJP, Vergouwen ACM, Snoek FJ, Honig A. Systematic review and meta-
analysis of psychological interventions in people with diabetes and elevated diabetes-distress.
Diabet Med 2018; Epub ahead of print. 10.1111/dme.13709

Fisher L, Hessler D, Polonsky WH, Masharani U, Guzman S, Bowyer V, Strycker L, Ahmann A,
Basina M, Blumer I, Chloe C, Kim S, Peters AL, Shumway M, Weihs K, Wu P. T1-REDEEM: A
Randomized controlled trial to reduce diabetes distress among adults with type 1 diabetes.
Diabetes Care 2018;41:1862-1869. 10.2337/dc18-0391 [PubMed: 29976567]

Lian JX, McGhee SM, Chau J, Wong CKH, Lam CLK, Wong WCW. Systematic review on the
cost-effectiveness of self-management education programme for type 2 diabetes mellitus. Diabetes
Res Clin Pract 2017;127:21-34. 10.1016/j.diabres.2017.02.021 [PubMed: 28315575]

Drummond MF, Sculpher MJ, Claston K, Stoddart GL, Torrance GW. Methods for the Economic
Evaluation of Health Care Programmes, 4th edn. Oxford: Oxford University Press, 2015.
Hargreaves WA, Shumway M, Hu Teh-wei, Cuffel B. Cost-Outcome Methods for Mental Health
San Diego: Academic Press, 1998.

Ritzwoller DP, Sukhanova A, Gaglio B, Glasgow RE. Costing behavioral interventions: a practical
guide to enhance translation. Ann Behav Med 2009;37:218-227. 10.1007/s12160-009-9088-5
[PubMed: 19291342]

Ribisl KM, Leeman J, Glasser AM. Pricing health behavior interventions to promote adoption. Am
J Prev Med 2014;46:653-659. 10.1016/j.amepre.2014.02.008 [PubMed: 24842743]

Jones Rhodes WC, Ritzwoller DP, Glasgow RE. Stakeholder perspectives on costs and resource
expenditures: tools for addressing economic issues most relevant to patients, providers, and clinics.
Transl Behav Med 2018;8:675-682. 10.1093/tbm/ibx003 [PubMed: 29590479]

Fisher L, Hessler DM, Polonsky WH, Mullan J. When is diabetes distress clinically meaningful?:
establishing cut points for the Diabetes Distress Scale. Diabetes Care 2012;35:259-264. 10.2337/
dc11-1572 [PubMed: 22228744]

Fisher L, Polonsky WH, Hessler DH, Masharani U, Blumer I, Peters AL, Stryker LA, Bowyer V:
Understanding the sources of diabetes distress in adults with type 1 diabetes. J Diabetes Compl
2015;29:572-577. 10.1016/j.jdiacomp.2015.01.012

Kaplan RS, Anderson SR: Time-Driven Activity-Based Costing: A Simpler and More Powerful
Path to Higher Profits Boston: Harvard Business School Publishing Corporation, 2007.
Salary.com [Cited 2018 Aug 19]. Available from https://swz.salary.com/salarywizard/Diabetes-
Educator-Hourly-Salary-Details.aspx.

Bureau of Labor Statistics, U.S. Department of Labor. Occupational Outlook Handbook [Cited
2018 Aug 19]. Available from https://www.bls.gov/ooh/.

Bureau of Labor Statistics, U.S. Department of Labor. Employer Costs for Employee
Compensation: National Compensation Survey [Cited 2018 Aug 19]. Available from https://
www.bls.gov/web/ecec/ececqrtn.pdf.

Schechter CB, Cohen HW, Shmukler C, Walker EA. Intervention costs and cost-effectiveness of a
successful telephonic intervention to promote diabetes control. Diabetes Care 2012;35:2156—2160.
10.2337/dc12-0048 [PubMed: 22851599]

Ritzwoller DP, Sukhanova AS, Glasgow RE, Strycker LA, King DK, Gaglio B, Toobert DJ.
Intervention costs and cost-effectiveness for a multiple-risk-factor diabetes self-management trial

J Diabetes Complications. Author manuscript; available in PMC 2020 November 01.


http://www.Salary.com
https://swz.salary.com/salarywizard/Diabetes-Educator-Hourly-Salary-Details.aspx
https://swz.salary.com/salarywizard/Diabetes-Educator-Hourly-Salary-Details.aspx
https://www.bls.gov/ooh/
https://www.bls.gov/web/ecec/ececqrtn.pdf
https://www.bls.gov/web/ecec/ececqrtn.pdf

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Shumway et al. Page 10

for Latinas: economic analysis of jViva Bien! Transl Behav Med 2011;1:427-435. 10.1007/
513142-011-0037-z [PubMed: 22081776]

27. Schechter CB, Walker EA, Ortega FM, Chamany S, Silver LD. Costs and effects of a telephonic
diabetes self-management support intervention using health educators. J Diabetes Complications
2016;30:300-305. 10.1016/j.jdiacomp.2015.11.017 [PubMed: 26750743]

J Diabetes Complications. Author manuscript; available in PMC 2020 November 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Shumway et al.

Page 11
Highlights
1. This is the first examination of the implementation costs of interventions
targeting diabetes distress and HbA1C in Type 1 diabetes mellitus.
2. Costs were similar for an interventions focused on diabetes education
(Knowlt) and diabetes distress (OnTrack).
3. Both interventions, led by professional facilitators, had implementation costs
of approximately $250, similar to costs of interventions led by lay health
educators.
4, The mean cost of a unit decrease in diabetes distress was $364 for KnowIt and

$335 for OnTrack. The mean cost of a 1.0 percentage point (11 mmol/mol )
decrease in HbA1C was approximately $1,400 for both interventions.
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Table 1

Baseline demographic and clinical characteristics of participants

Characteristic

Knowlt
(n=149)

OnTrack
(n=152)

Mean (sd) / n (%)

Mean (sd) / n (%)

Age” 47.3 (14.5) 42.8 (15.1)
Education (years) 15.7 (3.6) 15.2 (3.6)
Age at TIDM diagnosis 21.2(14.4) 19.5 (13.7)
Years with TLDM 26.1 (14.0) 23.2 (13.3)
Female 105 (70.5%) 103 (67.8%)
White 123 (8.26%) 118 (77.6%)
Diabetes distress (total score) 2.87 (0.63) 2.90 (0.60)
HbALc % 8.8 (1.13) 8.8 (1.11)
HbA1c mmol/mol 72 (15) 73 (15)

*
p<0.01
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