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 42 

This document outlines the statistical analyses to be performed for the Tandem PLGS Pivotal study. The 43 
approach to sample size and statistical analyses for this study are summarized below. 44 
 45 

1. Study Overview 46 

This is a multicenter, randomized, two-period crossover study to assess the efficacy and safety of a 47 
Predictive Low-Glucose Suspend system (PLGS) in comparison with Sensor-Augmented Pump therapy 48 
(SAP) in T1D patients ≥ 6 years old. Enrollment will target 90 participants. All participants will receive 49 
both interventions, and the order of receiving them will be randomized based on a 1:1 ratio.  50 
 51 
Following screening, the study includes 5-13 clinic visits and 4-10 phone/email/text contacts for subjects 52 
completing the study. The training phases immediately following screening (pre-randomization) will 53 
consist of 10-14 days for CGM training and 14-28 days for SAP training. Either CGM Training or both 54 
training phases may be skipped at an investigator’s discretion based on device use status per protocol.  55 
Randomization will be preceded by a 10-day pilot period where data collected from this period will be 56 
evaluated for system usability and predetermined safety metrics before participants ≥ 12 years of age 57 
may be randomized into the crossover trial. Immediately after randomization, subjects will enter the two 58 
3-week study periods (21 days each) and will test one intervention per study period, using either the 59 
PLGS or SAP system first. The interventions will not be separated by a washout period. 60 
 61 

2. Statistical Hypotheses 62 

• Null Hypothesis:  There is no difference in the mean time spent below 70 mg/dL over the 21-day 63 
period between the two treatment groups. 64 

• Alternative Hypothesis:  There is a nonzero difference in the mean time spent below 70 mg/dL 65 
over the 21-day period between the two treatment groups. 66 

 67 

3. Sample Size 68 

The study is projected to include at least 90 subjects. Of these study participants, at least 45 will be < 18 69 
years old, and at least 45 will be ≥ 18 years old. Of the 45 participants that are < 18 years old, at least 15 70 
participants will be 12 to 17 years old, and at least 15 will be 6 to 11 years old. The 90 study participants 71 
will also include a minimum of 15 pump users, 15 multiple daily injection of insulin (MDI) users, 15 72 
CGM naïve users (may be pump or MDI users), and 15 experienced CGM users (may also be pump or 73 
MDI users). 74 
 75 
The subjects will be randomized to the order of the interventions based on a 1:1 ratio. Randomization 76 
will not be stratified. 77 
 78 

4. Outcome Measures 79 
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4.1 Primary Efficacy Endpoint:  80 
Percent of CGM glucose sensor values < 70 mg/dL  81 
 82 
4.2 Secondary Efficacy Endpoints: 83 

CGM Metrics 84 
Overall Glucose Control 85 

1) Mean of CGM glucose sensor values 86 
2) Percent of CGM glucose sensor values between 70 and 180 mg/dL (not inclusive of the 87 

limits) 88 
Hypoglycemia 89 

3) Percent of CGM glucose sensor values < 60 mg/dL 90 
4) Percent of CGM glucose sensor values < 50 mg/dL 91 
5) Area over curve for CGM glucose sensor values < 70 mg/dL. 92 
6) Low blood glucose index (LBGI). 93 
7) Frequency of CGM-measured hypoglycemic events per week (see below) 94 

Hyperglycemia 95 
8) Percent of CGM glucose sensor values > 250 mg/dL 96 
9) Percent of CGM glucose sensor values > 180 mg/dL 97 
10) Area under curve for CGM glucose sensor values > 180 mg/dL. 98 
11) High blood glucose index (HBGI) 99 

 100 
4.3 Calculation of CGM Metrics 101 
Each metric will be calculated for CGM sensor values over the entire 24-hour period.  102 
 103 
Primary Outcome - % Time Below 70 mg/dL 104 
The percentage of glucose sensor values <70 mg/dL will be calculated for each participant in each 3-105 
week treatment period by pooling all glucose sensor readings that occur within each 3-week period.  106 
Available CGM data will be included in the calculation based on when the subject completes the study 107 
visits. If exact date-times of when patient left the clinic on study period initiation visits are available, 108 
then the study windows for CGM data inclusion are defined as: 109 
  110 
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 111 

 Includes All Available CGM data from: 
 Start Date Last Date 
Period 1 Date-time in which patient 

left clinic on Period 1 
Initiation Visit 

Earlier of: a) Date-time in which 
patient left clinic on Period 1 

Initiation Visit + 21 full days, or b) 
Date-time in which patient left 

clinic on Period 2 Initiation Visit 
Period 2 Date-time in which patient 

left clinic on Period 2 
Initiation Visit 

Earlier of: a) Date-time in which 
patient left clinic on Period 1 

Initiation Visit + 21 full days, or b) 
Final Visit 

 112 
Otherwise, in the case of a protocol deviation and the above information is not available, the study 113 
windows are defined as: 114 
 115 

 Includes All Available CGM data from: 
 Start Date Last Date 
Period 1 Randomization Visit +1 Earlier of: a) Randomization Visit 

+ 22 Days, or b) Period 2 Initiation 
Visit 

Period 2 Period 2 Initiation Visit +1 Earlier of: a) Period 2 Initiation 
Visit + 22 Days, or b) Final Visit 

 116 
All glucose sensor readings will be weighted equally in the pooled percentages regardless of how they 117 
distribute across weeks. Data will not be truncated due to protocol deviations. 118 
 119 
Secondary CGM Metric Outcomes 120 
All secondary CGM metrics will be calculated analogously as described above for the primary outcome.  121 
 122 
PLGS and CGM Use 123 
Number of hours of CGM/PLGS use per week will be calculated as the sum of the time intervals 124 
between readings, excluding calibration readings. If an actual time interval is greater than the device’s 125 
default time interval, then that time interval will be set to the device’s default time interval. Number of 126 
hours of CGM and PLGS use will be expressed as a percentage of the total number of hours in a week. 127 
 128 
Total percentage of time PLGS and CGM is used per week will be calculated by dividing the total 129 
number of hours of PLGS readings by the maximum possible number of hours within the study period 130 
visit dates described above. Number of days of PLGS and CGM use per week is calculated as the count 131 



F:\user\Diabetes Studies\Industry\Tandem\PLGS Pivotal Study\Trial Master File\Statistical Analyses\SAP\Tandem PLGS Pivotal Statistical Analysis Plan v1.2 
012218.docx  
Printed: 2/7/2018 9:47 AM Page 6 of 15 
 

of days during the week where there was at least one PLGS/CGM reading. Data from both study periods 132 
will be included in this analysis. No missing data will be imputed. 133 
 134 
Hypoglycemic Events 135 
A CGM-measured hypoglycemic event will be defined as: 136 

• at least 2 sensor values < 54 mg/dl  137 

• that are 15 or more minutes apart  138 

• no intervening values > 54 mg/dl  139 

• Event ends when: 140 
 at least 2 sensor values > 70 mg/dl  141 
 that are 30 or more minutes apart  142 
 no intervening values < 70 mg/dl 143 

• Participant becomes eligible for a new event as soon as the above criteria for ending the previous 144 
event have been met. 145 

 146 

5. Description of Statistical Methods 147 

 148 

5.1 General Approach 149 
All analyses will compare the 3-week period of PLGS to the 3-week period of SAP and will follow the 150 
intention-to-treat principle with each period analyzed according to the treatment assigned by 151 
randomization regardless of actual PLGS or SAP utilization. All participants who have at least one 152 
CGM reading in each 3-week period will be analyzed for the primary and secondary outcomes. All p-153 
values will be two-sided. 154 
 155 
Standard residual diagnostics will be performed for all analyses. If values are highly skewed, then a 156 
transformation or nonparametric methods will be used instead. Previous experience suggests that a 157 
transformation may be necessary for the hypoglycemic and hyperglycemic outcomes. We do not expect 158 
that a transformation will be necessary for some overall glucose control metrics (such as mean glucose). 159 
 160 
5.2 Analysis Cohorts 161 

• All randomized participants who have at least one CGM reading in both 3-week periods will be 162 
analyzed for the Intention-to-Treat (ITT) Analysis with each day included in the treatment group 163 
assigned by randomization. 164 

• Safety outcomes will be reported for all enrolled participants, irrespective of whether the study was 165 
completed. 166 

• A per-protocol analysis will be restricted to participants with ≥ 200 hours of CGM data in each 3-167 
week period. This analysis will only involve the primary outcome, and will only be done if at least 168 
10% of subjects are excluded based on this criterion. 169 

 170 
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6. Analysis of the Primary Efficacy Endpoint 171 

 172 
6.1 Included Subjects 173 
As noted in section 5.2, the primary analysis for this study will include all randomized subjects with at 174 
least one CGM sensor reading in each of the two treatment periods. No additional minimum amount of 175 
CGM use is required otherwise. 176 
 177 
6.2 Missing Data 178 
There will be no imputation of missing CGM data for the primary analysis in this study. 179 
 180 
6.3 Statistical Methods 181 
Mean ± SD (standard deviation) or summary statistics appropriate to the distribution will be reported for 182 
% time below 70 mg/dL for each treatment arm. A repeated measures regression model with an 183 
unstructured covariance structure will be fit for percent time below 70 mg/dL to compare the two 184 
treatments. The model will adjust for period as a covariate.  185 
 186 
Residual values from the above model will be examined for an approximately normal distribution. It is 187 
likely that the residuals themselves will have a skewed distribution, but that the paired differences from 188 
the same subject may follow an approximate bell-shaped curve. However, if the paired differences have 189 
a skewed distribution, then an appropriate transformation or a nonparametric analysis based on ranks 190 
will be performed. Significance will be assessed at the 5% level. 191 
 192 
A carryover effect is not expected, but it will be assessed with a separate model built with the inclusion 193 
of a period by treatment interaction. However, the study is not expected to have sufficient power in 194 
making definitive conclusions about the period by treatment interaction. 195 
 196 

7. Analysis of the Secondary Endpoints 197 

The same subjects will be included as in the primary analysis. Missing data will not be imputed for any 198 
of the secondary analyses in this study. 199 
 200 
7.1 Statistical Methods 201 
For all secondary outcomes, summary statistics appropriate to the distribution will be tabulated by 202 
treatment group. Analysis of all secondary endpoints will parallel the primary analysis. A ranked normal 203 
score transformation will be applied to all highly skewed secondary outcomes. 204 
 205 
7.2 Secondary Analyses by Time of Day 206 
Each of the secondary outcomes will be calculated separately for sensor values during daytime (6:00 207 
AM to just before 10:00 PM) and sensor values during nighttime (10:00 PM to just before 6:00 AM). 208 
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The primary outcome, percentage of glucose sensor values < 70 mg/dL, will also be divided into 209 
daytime and nighttime periods as an additional secondary outcome. 210 
 211 
For all secondary outcomes separated by time of day, summary statistics appropriate to the distribution 212 
will be tabulated by treatment group. The same model described above for the primary and secondary 213 
analyses will be fit with the inclusion of a treatment by time of day interaction. The p-value for the 214 
interaction term will be reported. These analyses will be conducted to determine whether a similar trend 215 
to the overall treatment effect is seen in the different times of day. An appropriate transformation or a 216 
nonparametric analysis based on ranks will be applied to all highly skewed secondary outcomes. 217 
 218 
The study is not expected to have sufficient statistical power for definitive conclusions in the secondary 219 
analyses by time of day, and statistical power will be low to formally assess a treatment by time-of-day 220 
interaction. Interpretation of the analyses by time of day will depend on whether the overall analysis 221 
demonstrates a significant treatment effect. In the absence of any significant treatment effects in the 222 
overall analyses, assessment of secondary analyses by time of day will be considered exploratory and 223 
used to suggest hypotheses for further investigation in future studies. 224 
 225 

8. Safety Analyses 226 

 227 
Safety outcomes will be tabulated by participant for all adverse events from enrollment to the final study 228 
visit or final adverse event, whichever comes later. 229 
 230 
8.1 Definitions 231 
Reportable adverse events for this protocol include severe hypoglycemia (SH), diabetic ketoacidosis 232 
(DKA), and any other untoward medical occurrence that meets criteria for an adverse event (AE) or 233 
serious adverse event (SAE). Device deficiencies that could have led to an adverse device effect will 234 
also be reported. 235 
 236 
Hypoglycemic events will be considered severe if the participant required assistance from another 237 
person to actively administer carbohydrate, glucagon, or engage in other resuscitative actions. This 238 
means that the subject is impaired cognitively to the point that he/she is unable to treat him- or herself, is 239 
unable to verbalize his or her needs, is incoherent, disoriented, and/or combative, or experiences seizure 240 
or coma. If plasma glucose measurements are not available during such an event, neurological recovery 241 
attributable to the restoration of plasma glucose to normal is considered sufficient evidence that the 242 
event was induced by a low plasma glucose concentration. 243 
 244 
Definite DKA is defined by the Diabetes Control and Complications Trial (DCCT) as having all of the 245 
following: 246 

• Symptoms such as polyuria, polydipsia, nausea, or vomiting 247 
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• Serum ketones > 1.5 mmol/L or large/moderate urine ketones 248 

• Either arterial blood pH < 7.30 or venous pH < 7.24 or serum bicarbonate < 15 249 

• Treatment provided in a healthcare facility 250 
 251 
8.2 Adverse Events Summary 252 
All episodes of SH, DKA, unanticipated adverse device effects, and any other reportable adverse events 253 
will be listed by treatment group. For each event, the following information will be reported: 254 

• Onset date of the event 255 

• Resolution date of the event 256 

• Duration of the event 257 

• Phase of the trial (run-in phase, pilot period, PLGS phase, or SAP phase) 258 

• Description of the event 259 

• Intensity of the event 260 

• Seriousness of the event 261 

• Whether the event was related to the study treatment 262 

• Whether the event was related to the study procedure 263 

• Whether the event was related to the study device 264 

• Whether the event required treatment 265 

• Outcome of the event 266 
 267 
Any adverse events that occurred before the randomization visit (i.e., during the run-in or pilot phase) 268 
will be tabulated in separate pre-randomization tables in the same manner as the post-randomization 269 
adverse events. 270 
 271 
8.3 Comparison of Safety Outcomes between Treatment Groups 272 
Due to the short duration of the study, it is not anticipated that there will be enough DKA, SH, ketosis (a 273 
calendar day with at least one instance of blood ketone level > 1.0 mmol/L), unanticipated adverse 274 
device effects, or any other reported adverse events for a formal statistical comparison of the treatment 275 
arms.  If there are enough events, the following analyses will be performed. 276 
 277 
For each of the following safety outcomes, mean ± SD or summary statistics appropriate to the 278 
distribution will be tabulated by treatment group: 279 

• Number of subjects with any DKA events 280 

• Number of episodes of DKA events per subject and incidence rate per 100 person years 281 

• Number of subjects with any SH events 282 

• Number of episodes of SH events per subject and incidence rate per 100 person years 283 

• Number of subjects with any ketosis events 284 

• Number of episodes of ketosis events per subject and incidence rate per 100 person years 285 
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• Number of subjects with any unanticipated device effects 286 

• Number of unanticipated device effects per subject and incidence rate per 100 person years 287 

• Number of subjects with any other reported adverse events 288 

• Number of other reported adverse effects per subject and incidence rate per 100 person years 289 
 290 
All of the above safety outcomes will be tabulated for all subjects (including dropouts and withdrawals), 291 
regardless of whether CGM data are available or whether the device was operational. Any adverse 292 
events that occurred before the randomization visit (i.e., during the run-in or pilot phase) will not be 293 
included in the rate calculations or treatment group comparisons listed above. 294 
 295 
The number of person-years for the calculation of incidence rates will be defined as the number of 296 
person-years from the randomization visit to the last visit date or adverse event date, whichever is later. 297 
 298 
For each of DKA, SH, ketosis, unanticipated adverse device effects, and all other reported adverse 299 
events, if there are enough events, rates will be compared using a repeated measures Poisson regression 300 
model adjusting for period. 301 
 302 

9. Adherence and Retention Analyses 303 

 304 
9.1 Amount of PLGS and CGM Usage 305 
The amount of PLGS and CGM use in hours per week and days per week will be tabulated for each 306 
treatment arm (PLGS use will only be for the PLGS arm).  307 
 308 
Summary statistics appropriate to the distribution and range will be reported by treatment group for the 309 
days per week and percentage of hours per week of CGM and PLGS use. The percentage of time per 310 
week of CGM use will be compared between treatments using the same model described above for the 311 
primary outcome. 312 
 313 
Amount of PLGS and CGM usage will further be tabulated by daytime and nighttime (as defined 314 
above), but no formal statistical comparison will be made. 315 
 316 
9.2 Protocol Adherence 317 
The following tabulations and analyses will be performed to assess protocol adherence for the study: 318 

• Number of protocol deviations by severity with descriptions of each deviation instance 319 

• Number of unscheduled visits and reasons for each unscheduled visit instance 320 

• Number of device issues and descriptions of each instance 321 
 322 
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Tabulations and analyses will be divided into pre- and post-randomization stages where possible. For 323 
post-randomization stages, tabulations and analyses will be further divided into treatment groups. In 324 
addition, the following flowcharts will be produced: 325 
 326 

• Flow chart accounting for all subjects at all visits post-randomization to assess visit completion 327 
rates 328 

• A flow chart accounting for the number of subjects enrolled, the number of subjects who 329 
completed the run-in phase, the number of dropouts pre- and post-randomization, and the 330 
number of subjects eligible to be included in the primary analysis 331 

 332 

10. Baseline Descriptive Statistics 333 

Baseline demographic and clinical characteristics of the study cohort will be summarized in a table in 334 
addition to baseline CGM metrics. Baseline CGM data will be taken as follows from the home use, and 335 
SAP training phases (details above in Section 1): 336 
 337 

• If subject was required to go through SAP Training, then baseline CGM data from the SAP 338 
Training period will be used. 339 

• If subject was allowed to skip both CGM and SAP Training, then baseline CGM data from 28 340 
days of home use prior to enrollment will be used. 341 

 342 
The following descriptive statistics will be tabulated overall and by randomization group: 343 
 344 

• Age in years 345 

• Gender 346 

• Race 347 

• Type I diabetes duration in years 348 

• BMI (if available) 349 

• HbA1c (% mmol/L) 350 

• Baseline CGM Metrics 351 

• Current insulin modality 352 

• Past amount of pump use for patients using pump at enrollment 353 

• Daily insulin units (total, basal, and bolus) 354 

• CGM use status at enrollment 355 

• Days of CGM use in the past month at enrollment 356 

• Daily insulin units 357 

• Time range of most recent severe hypoglycemic event 358 

• Number of severe hypoglycemic events in the last 12 months 359 

• Number of severe hypoglycemic events involving seizure/coma over lifetime 360 
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• Number of severe hypoglycemic events involving seizure/coma in the last 12 months 361 

• Time range of most recent DKA event 362 

• Number of DKA events in the last 12 months 363 

• Number of glucose tests per day 364 

• Other non-insulin blood sugar control medications taken 365 
 366 
For continuous variables, summary statistics appropriate to the distribution will be given. For discrete 367 
variables, number and percentage will be reported for each category.  368 
 369 

11. Planned Interim Analyses 370 

The purpose of the interim analysis is to re-estimate sample size in the case that the overall rate of 371 
hypoglycemia (% time below 70 mg/dL) in the control (SAP) arm is significantly less than what was 372 
assumed in the original sample size calculation. Only CGM data from baseline and the SAP arm will be 373 
used. The analyses will be masked to the PLGS data. No assessment of efficacy with the PLGS arm is to 374 
be made, and thus there will be no inflation of type 1 error rate. 375 
 376 
With the planned sample size of 90, the original calculation estimated statistical power >99% to detect a 377 
33% relative reduction assuming the control arm hypoglycemia is 4.0% using a two-tailed test with the 378 
type 1 error rate at 5%.  The goal of this interim analysis is to assess whether the 4.0% assumption used 379 
in the original calculation was approximately correct, and if not whether the sample size needs to be 380 
modified. The interim analysis will be conducted when the 90th subject is enrolled into the screening 381 
phase. All partial data from all non-dropped subjects with either baseline or post-randomization CGM 382 
data will be included. Baseline CGM data will be taken as specified in Section 10, and all post-383 
randomization data up to the final study period date will be included. 384 
 385 

Study Stage  
Completeda 

Rough Projection for  
# Subjects at Interim Analysis 

CGM data from pre-randomization run-inb N=90 
Completed ≥1 weeks of Period #1 N=45 (~22 or 23 randomized to control-first) 
Completed Period #1 N=22 (~11 randomized to control-first) 
Completed ≥1 weeks into Period #2 N=0 (but possible if slower recruitment) 
Completed Period #2 N=0 (but possible if slower recruitment) 

a Each row denotes a subset of subjects in the row above it. 386 
b Taken as specified in the table in section 10 387 
 388 
A repeated measures model controlling for study stage will be run with 1-3 data values per subject 389 
depending on which stage of the study (as categorized in the table above) was completed by the subject 390 
at the time of the interim analysis.  This model will be used to estimate the amount of hypoglycemia in 391 
the control arm utilizing information from both the baseline and the control arm of the RCT phase. Any 392 
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data from a participant’s PLGS study period will be excluded. The assumption is that the amount of 393 
hypoglycemia from the baseline will be reasonably well-correlated with the amount in the control arm 394 
during the RCT phase. 395 
 396 
Hypoglycemia, or percent of time glucose is below 70 mg/dL, from each of the study stages in the table 397 
will be calculated as specified in Section 4.3. If the overall estimated time below 70 mg/dL is <4%, then 398 
we will take the adjusted sample size to be: 399 
 400 

52*4% / estimated hypoglycemia rate in control arm 401 
 402 
where the estimated rate in the denominator is calculated from the model described above. If the 403 
estimated rate of hypoglycemia is so low that even 150 subjects would provide little power, then we will 404 
stay with the originally planned 90. 405 

 406 

12. Subgroup Analyses 407 

Subgroups will be defined by: 408 

• Age (grouped by < 18 years and ≥ 18 years) 409 

• Type 1 diabetes duration (split into 2 groups with cutpoint approximately at the median) 410 

• Baseline HbA1c (grouped by < 8.0% and ≥ 8.0%) 411 
 412 
Mean ± SD or summary statistics appropriate to the distribution will be reported for % time below 70 413 
mg/dL for each treatment arm in each subgroup. These analyses are considered exploratory and are not 414 
being evaluated as independent hypothesis tests. 415 
 416 

13. Multiple Comparisons/Multiplicity 417 

The primary analysis involves a single treatment arm comparison for a single outcome measure so no 418 
correction for multiple comparisons will be performed. 419 
 420 
For the secondary analyses, the false discovery rate (FDR) will be controlled using the adaptive 421 
Benjamini-Hochberg procedure for multiple comparisons. The FDR corrections will be done separately 422 
for the following categories: 423 

• Secondary Efficacy Outcomes and CGM Usage 424 

• Secondary Efficacy Outcomes by Time of Day 425 

• Miscellaneous (CGM Usage and Insulin Analyses) 426 
Safety analyses will not be included in the multiple comparison corrections. 427 
 428 

14. Exploratory Analyses 429 

No additional exploratory analyses are planned. 430 



F:\user\Diabetes Studies\Industry\Tandem\PLGS Pivotal Study\Trial Master File\Statistical Analyses\SAP\Tandem PLGS Pivotal Statistical Analysis Plan v1.2 
012218.docx  
Printed: 2/7/2018 9:47 AM Page 14 of 15 
 

 431 

15. Additional Analyses 432 

The following outcomes will be tabulated separately over a 24-hour period, daytime, and nighttime 433 
where applicable: 434 

• Insulin delivery per treatment group, including total insulin units per day, basal insulin units 435 
per day, and bolus insulin units per day. 436 

• PLGS group only: Frequency of insulin suspension events and duration of events per subject-437 
day, including individual suspensions and cumulative suspension time 438 

• PLGS group only: CGM glucose nadir during suspension events and peak within 2 hours 439 
after events. 440 

 441 
Mean ± SD or summary statistics appropriate to the distribution will be reported for each of these 442 
outcomes. Insulin delivery will be compared between treatments using the same model described above 443 
for the primary outcome.  444 
 445 
Total basal insulin is recorded as an hourly cumulative running total of the amount of basal insulin 446 
delivered for each day. Total basal insulin will be calculated by a summation of the increments between 447 
the cumulative counts for each day, not including days where the insulin pump was reset or days where 448 
a time change caused basal readings to overlap. Total bolus will be calculated by summing all non-449 
missing bolus delivery amounts recorded by the insulin pump for each period. 450 
 451 
App-Based Monitoring and Intervention Questionnaire 452 
Visits in which participant took carbs or insulin to correct blood glucose in response to a commercially-453 
available CGM monitoring app will be tabulated by treatment group. The questions are answered at 454 
every visit past the first study period’s initiation visit, and include any carbs or insulin taken since the 455 
last visit or contact. Responses are a binary yes/no. Summary statistics tabulated will include number 456 
and percentage of a) participants taking carbs and b) participants taking insulin at each visit/contact. The 457 
analysis cohort for all of these additional analyses are the same as the primary analysis. Data from both 458 
study periods (defined in section 4.3) will be included in this analysis. No missing data will be imputed. 459 
 460 
System Usability Questionnaire 461 
This 10-item questionnaire is given at the end of every participant’s PLGS study period to determine 462 
system usability of the PLGS feature: 463 
 464 
  465 
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Question 
1. I think that I would like to use this system frequently 
2. I found the system unnecessarily complex 
3. I thought the system was easy to use 
4. I think that I would need the support of a technical person to be able to use this system 
5. I found the various functions in this system were well integrated 
6. I thought there was too much inconsistency in this system 
7. I would imagine that most people would learn to use this system very quickly 
8. I found the system very cumbersome to use 
9. I felt very confident using the system 
10. I needed to learn a lot of things before I could get going with this system 

 466 
Responses are ranked on a 5-point scale from 1 (strongly disagree) to 5 (strongly agree). For item 1, 3, 5, 467 
7, and 9, each participant’s response is scored by taking the response ranking and subtracting 1. For 468 
items 2, 4, 6, 8, and 10, each participant’s response is scored by subtracting the response ranking from 5. 469 
Higher scores denote better perceived usability. Composite scores are calculated by taking the sum of 470 
the individual item scores from each participant and multiplying by 2.5. Possible composite scores range 471 
from 0 to 100, with higher scores denoting better perceived usability. 472 
 473 
Summary statistics appropriate to the distribution will be tabulated for each individual item and for the 474 
composite score. 475 




