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ABSTRACT 
Background - Primary care clinicians, who take care of 90% of people with 
diabetes, are challenged managing patients taking insulin. Insulin-requiring 
patients remain poorly controlled, especially those on intensive insulin regimens. 
The senior author developed and taught detailed treatment protocols to 50 
non-physician primary care clinicians so that they could independently manage 
patients with diabetes. The principles of adjusting insulin doses were 
computerized and subsequently cleared by the Federal Drug Administration 
and registered by the Confirmite Europeene. 
 
Aims  to evaluate the effectiveness and safety of these comprehensive 
computerized insulin dose adjustment algorithms (called Insulin Insights). 
 
Methods  Insulin Insights interacts with over 60 glucose meters as well as 
continuous glucose monitors, handles all approved insulins and analyzes 11 
different insulin regimens. Insulin Insight s algorithms that are located in electronic 
health records or office computers generate reports within 1-2 minutes after 
glucose readings are downloaded. Algorithms located on a secure, approved 
icloud source for remote monitoring send reports at agreed upon time intervals 
to primary care clinicians. The generated report includes a scatterplot of 
glucose readings, the values organized into before and after each meal and 
before bedtime, an analysis of the glucose patterns that are presented in bar 
graphs and recommendations for dose adjustments (if necessary) that can be 
accepted or modified. The new doses serve as the basis for the next report. 
 
Results - There were 104 patients in formal studies (2 pre- post and 2 randomized 
control trials) evaluating the response to Insulin Insights in which changes in 
scheduled measured HbA1c levels were the primary outcome. Baseline HbA1c 
levels fell 1.8% from 9.8% to 8.0% over 4.7 months. Another 161 patients were 
followed in real world situations. Since HbA1c tests were not at scheduled 
intervals, estimated HbA1c levels based on average glucoses were analyzed 
in all 265 patients and also showed a significant decrease. There was no 
increase in hypoglycemia attesting to the safety of Insulin Insights. 
 
Conclusion  Insulin Insights, utilized by primary care clinicians, enabled them 
to significantly improve glycemic control. They also educate the primary care 
clinicians and save them time. 
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Background 
Ninety percent of patients with diabetes are cared 
for by primary care clinicians (PCCs),1 25-30% of 
whom take insulin. Unfortunately, primary care 
clinicians are challenged in managing patients 
requiring insulin. For example, there was a 3-7 year 
delay in starting insulin in patients with HbA1c levels 
>8.0% after failing non-insulin drugs.2.3 In the United 
States, the mean level of HbA1c when insulin was 
initiated was 9.3%.2-6 After failing basal insulin alone, 
the mean HbA1c level was 9.7% when patients were 
prescribed an intensive insulin regimen (2 different 
types of insulin injected 2 or more times per day).3,6 
Insulin intensification occurred in only 25-30% of 
patients and was discontinued in a similar number.7-

13 Major challenges for primary care clinicians in 
managing patients on insulin, especially those on 
intensive insulin regimens, are time constraints and 
lack of experience.14 

 

This situation has resulted in many insulin-requiring 
patients remaining in poor glycemic control. HbA1c 
levels in patients receiving insulin have remained 
the same, at least in the United States, over the past 
30 years. The percent meeting the American Diabetes 
Association s target of <7.0% was 40% with 15-20% 
experiencing severe hyperglycemia defined as a 
HbA1c level exceeding 10%.15 This has occurred in 
spite of the development of insulin analogues with 
even more rapid pharmacokinetic/pharmacodynamic 
characteristics in an attempt to more closely mirror 
the pattern of endogenous insulin secretion. In a 
review of 26 randomized control trials involving over 
9,500 participants, the mean difference in HbA1c 
levels between rapid-acting insulin analogues and 
regular insulin users was only 0.05% with no difference 
in hypoglycemia.16 Furthermore, in comparisons of 
rapid- acting with ultra-rapid-acting insulins in 
randomized control trials, there were no significant 
differences in changes of HbA1c levels between 
insulin aspart vs faster-acting insulin aspart,17-22 insulin 
lispro vs ultrarapid-acting insulin lispro,23 or insulin 
aspart vs inhaled Technosphere insulin.24,25 Thus, these 
small (but statistically significant) decreases in post-
prandial glucoses after ultrarapid-acting bolus insulins 

are very unlikely to make any clinical difference. This 
shifts the responsibility of achieving near euglycemia 
in patients using intensive insulin regimens to clinicians 
who manage their insulin doses.  
 

The senior author has developed detailed diabetes 
treatment protocols and taught them to approximately 
50 registered nurses, nurse practitioners, physician 
assistants and clinical pharmacists involved in primary 
care so that they could independently manage their 
patients with diabetes. Adjusting insulin doses for 
all types of available insulins and their combinations 
was part of the protocols. After being trained, a 
registered nurse hired by Los Angeles County was 
placed in a Family Medicine Clinic where the 
physicians referred their poorly controlled patients 
to her. She was allowed to use the officially approved 
treatment protocols with their rules for adjusting insulin 
doses. After some initial hesitation, the physicians 
realized that she was more experienced in diabetes 
management than they were and simply turned over 
their poorly controlled patients to her. The senior 
author was not involved in supervising her diabetes 
care. Over the course of several years, she managed 
151 insulin-requiring patients. Only NPH and regular 
insulins were available at the clinic at that time. Ten 
percent of these poorly controlled patients ended up 
on bedtime NPH insulin alone, 87% on self-mixed/split 
NPH/regular insulin and 3% on premixed NPH/regular 
insulin.  Their baseline HbA1c levels fell from 11.0% 
to 7.2% over 9-12 months of in-person clinic visits.26 

 

A more recent study of the effectiveness of the (non-
computerized) insulin dose adjustment algorithms 
involved primary care nurse practitioners specially 
trained in diabetes care by the senior author at the 
Venice Family Clinic. They spend 30% of their time 
managing routinely referred, poorly controlled 
(HbA1c level 9.0%) patients with diabetes. The 
clinic is a Federally Qualified Health Center serving 
a similar population as the county Family Medicine 
Clinic. In 149 patients receiving insulin in an intensive 
regimen requiring bolus insulin doses, baseline 
HbA1c levels fell from 10.3% to 7.1% within a year 
of telephonic and in-person visits.27 
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Methods  
Based on the results of the first study,26 the insulin 
dose adjustment algorithms (called Insulin Insights) 
were computerized to aid primary care clinicians to 
manage insulin-requiring patients. The algorithms 
are based on the following three principles: 
 

 Depending on when injected, each component 
of the insulin regimen has a maximal effect 
on a specific period of the 24 hour cycle, e.g., 
overnight, morning, afternoon, evening. 
 

 The glucose pattern in that period determines 
whether the dose of that component of the 
insulin regimen requires adjusting or not. 

 

 There needs to be enough glucose readings in 
a period to reflect the patient s current lifestyle 
for a decision to be made about that component 
of the insulin regimen that maximally affects 
that period. 

 

The third principle is important to observe. Many 
patients will measure their glucose levels only when 
they feel hyper- or hypoglycemic. These values do not 
represent their usual lifestyle and dosing decisions 
made on these readings can be inappropriate and 
sometimes dangerous. 
 

The characteristics of Insulin Insights are summarized 
in Table 1. They are cleared by the Federal Drug 
Administration for use in the United States and 
registered by the Confirmite Europeene in Europe. 
By virtue of the latter, Insulin Insights can be used 
almost anywhere else in the world. The algorithms can 
handle all of the available types of insulins including 
the recently approved premixed insulin (Ryzodeg) that 
combines a basal insulin and a rapid-acting insulin 
analogue. Finally, all eleven of the commonly used 
insulin regimens, including the more unusual delayed 
responses to NPH and U-500 regular insulins, can 
be analyzed by Insulin Insights. 
 

The following information is needed to register a 
patient into Insulin Insights: 
 

a) De-identified code  
 

b) Height    

c)  Weight  
 

d) Sex   
 

d) Year of birth 
 

e) Insulin regimen  insulin type, times of injections, 
doses of each   
 

f)  Approximate times of meals and bedtime (usually 
2-hour ranges) 
 

g) Clinician-selected high/low pre- and post-prandial 
glucose targets 
 

No further administrative inputs are necessary during 
patient management. A code is assigned to the 
patient which is used on all reports rather than the 
name. If Insulin Insight s algorithms are located in 
an electronic health record or an office computer, 
the report is generated within 1-2 minutes after 
downloading the glucose readings from either meters 
or continuous glucose monitors. If the algorithms 
are located on a secure approved icloud source that 
remotely receive the measured glucose readings, 
reports are generated and routinely sent to primary 
care clinicians at intervals determined by them or 
the medical care system in which they work. The 
generated report includes a scatterplot of all glucose 
readings, the glucose values organized into before 
and after each meal and before bedtime, an analysis 
of the glucose patterns that are presented in bar 
graphs and recommendations for insulin dose 
adjustments (if necessary) that primary care clinicians 
can accept or modify (see supplementary Figure 1).  
Once the clinical decision by the primary care clinician 
for the new doses is made by simply pressing a 
button, these serve as the basis for the subsequent 
report.  
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Table 1 Characteristics of the Computerized Insulin Dose Adjustment Algorithms 
 

FDA cleared (U.S.) and CE registered (European Union) 
 

Interacts with over 60 glucose meters and CGMs 
 

Handles all types of insulins 
Short-acting (regular) insulin                 All basal insulins 
All rapid-acting analogue insulins           All premixed insulins 
Intermediate-acting (NPH) insulin            U-500 regular insulin 

 

Analyzes 11 insulin regimens 
Basal alone                                     Premixed analogue insulins 
Bedtime NPH alone                           Premixed basal/rapid-acting insulin* 
Basal/Bolus (1, 2 or 3 bolus doses)          U-500 Regular insulin 
Self-mixed/split human insulins              Delayed response to NPH insulin   
Self-mixed/split analogue insulins           Delayed response to U-500 regular insulin 
Premixed human insulins 
 

CE  Confirmite Europeene; CGM  continuous glucose monitor; FDA  Federal Drug 
Administration; *Ryzodeg  degludec/aspart 

 
Pre- Post Studies of Insulin Insights 
The results of the pre- post studies that have evaluated 
the effectiveness of Insulin Insights are presented 
in Table 2.  In the first study,28 a primary care nurse 
practitioner, specially trained in diabetes care, spent 
50% of her time independently managing routinely 
referred patients taking insulin with HbA1c levels 

9.0%. After the initial education session to teach 
patients how to measure their glucoses on the meter 
that would send the readings to a secure approved 
icloud, all further interactions with the patient occurred 
telephonically. The marked preponderance of type 
2 diabetes reflected the minority population served 
in this clinic. The nurse practitioner utilizing Insulin 
Insights significantly lowered HbA1c levels.  Only 
17 of the 28 patients completed the 6-month study.  
It is common for the Los Angeles Latino population 
to visit their families in Mexico over the Christmas/ 
New Year holidays and remain there for relatively 
long periods. If they were there for more than a month, 
they had to be discontinued from the study. Before 
she had used Insulin Insights, the nurse practitioner 
spent about 10 minutes obtaining, organizing and 
analyzing the glucose readings and making her clinical 
decisions regarding any dose changes. With Insulin 

Insights, the time was reduced to about 3 minutes 
(Ligaya Scarlett  personal communication). 
 
In the second study (Table 2) carried out in another 
clinic,29 a clinical pharmacist, who was experienced 
in providing diabetes care, was also routinely 
referred patients with HbA1c levels 9.0%. The 
insulin-requiring patients there used fingerstick 
blood glucose meters. The pharmacy purchased 13 
Free Style Libre Pro continuous glucose monitors to 
test them which were offered to the first 13 patients 
who were interested in using them. The population 
was similar to the first study.28 Unfortunately, the 
clinic terminated the pharmacist-directed diabetes 
program relatively soon after the study was started. 
However, in the average follow up of 3.2 months, 
time in range >250 mg/dl markedly fell, time in range 
70-180 mg/dl markedly increased and there was a 
decrease of 3.2% in HbA1c levels in these very 
poorly controlled patients.  There was no increase 
in hypoglycemia. 
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Table 2 Pre-Post Studies of the Effectiveness of Insulin Insights 
 

Study #1  Davidson28; Clinician  NP; Number of patients  28 
 

Inclusion Criteria  Insulin-requiring >6 months and HbA1c level -  
 

Population- low SES containing majority of minorities 
 

Race/Ethnicity- Latino  20; Black  4; White  3; Asian  1 
 

Types of Diabetes - Type 1  1; Type 2 -27 
 

Glucose monitoring- Self monitoring of blood glucose with results sent remotely 
 

Insulin Regimens  Basal alone  11; basal/bolus  14; self-mixed/split (NPH/reg)  3 
 

 

HbA1c Levels- Baseline  10.0%; 3-months  8.1%; 6-months  7.6%; P <0.001* 
 

Total Daily Dose of Insulin- increased by 24% 
_________________________________________________________________________ 
Study #2- Davidson29: Clinician  Pharmacist; Number of patients  13 
 

Inclusion Criteria  HbA1c level - 9.0% and agreement to use CGM 
 

Population- low SES containing majority of minorities 
 

Types of Diabetes - Type 1  1; Type 2 -12 
 

Glucose monitoring- CGM results of glucose readings presented at in person visits 
 

Insulin Regimens  Basal alone  10; basal/bolus  3 
 

HbA1c Levels - Baseline  11.5%; mean follow up - 3.2-months  8.3%; P <0.001* 
 

TIR >250 mg/dl  Baseline  44%; 3.2 months  23%; P <0.01* 
 

TIR 181-250 mg/dl  Baseline  26%; 3.2 months  24%; P =0.58* 
 

TIR 70-180 mg/dl  Baseline  29%; 3.2 months  51%; P =0.01* 
 

TIR 55-69 mg/dl  Baseline  0.5%; 3.2 months  1.6%; P =0.15* 
 

TIR <55 mg/dl  Baseline  0.2%; 3.2 months  0.6%; P =0.32* 
 

Total Daily Dose of Insulin - increased by 42% 
 

CGM  continuous glucose monitoring; NP  nurse practitioner; SES  socioeconomic 
status: TIR  time in range; *Student s paired t test 

 
Randomized Control Trials of Insulin 
Insights  
The results of these trials that have evaluated the 
effectiveness of Insulin Insights are presented in 
Table 3. In the first randomized study30, after the 
initial education session to teach patients how to 
measure their glucoses on the meter that would 
send the readings to the secure approved icloud, 
all further interactions with the patient occurred 
telephonically  similar  to  the  first  pre- post study.28   

 

The proportional similarity of the insulin regimens 
among the 3 cohorts means that the significant 
decrease in HbA1c levels in the Insulin Insights group 
cannot be due to differences in their insulin regimens. 
In the remote patient monitoring program, glucose 
readings >200 and <70 mg/dl are automatically sent 
to health educators who contact the patient and 
discuss lifestyle changes to avoid future episodes. 
Pharmaceutical changes were not made. The identical 
HbA1c level responses in the two Usual Care groups 
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indicate that remote patient monitoring did not 
improve glycemic control. The difference in the 
number of alerts <70 mg/dl in the 2 remote patient 
monitoring groups were non-significant attesting 
to the safety of Insulin Insights. Remote patient 
monitoring was helpful in preventing episodes of 
severe hypoglycemia which mirror the results of 
another study in which remote patient monitoring 
also did not improve glycemic control but was 
beneficial for mitigating hypoglycemia.31 Lowering 
glycemia requires ongoing insulin dose adjustments 
by experienced clinicians.28-30,32-35 

 

The second randomized study32 (Table 3) took place 
in rural Australia where a few endocrinologists serve 
large geographic areas making in person visits to 
them very difficult when referred by their primary care 
clinicians. The insulin-requiring patients randomized 
to the Insulin Insight group were given meters allowing 
their glucose readings to be sent to a central Australian 
server with subsequent transfer to Insulin Insights for 
the first 2 months before returning the patient to 
usual care by their primary care clinician at 3 months. 

Reports were sent weekly to the endocrinologist who 
messaged the patient to ascertain that the prescribed 
insulin doses were being taken correctly. If so, the 
endocrinologist reviewed the recommendations, 
accepted or modified them and sent the dose changes 
(if necessary) directly to the patient without further 
contact with them. HbA1c levels were no different 
at baseline between the Insulin Insight and Usual 
Care groups but had significantly fallen by 1.2% at 
3 months compared with 0.2% in the control group.  
At 6 months, the HbA1c level (% ±SD) in the Insulin 
Insight group had increased to 8.5 ± 1.5 demonstrating 
that ongoing algorithmic dose adjustments were 
necessary to maintain or continue to improve glycemic 
control and prevent regression. 
 

There were 104 patients in the formal studies 
evaluating the response to Insulin Insights in which 
changes in scheduled measured HbA1c levels were 
the primary outcome. The weighted average of the 
results showed that baseline HbA1c levels fell 1.8% 
from 9.8% to 8.0% over a mean of 4.7 months. 

 
Table 3  Randomized Control Trials of the Effectiveness of Insulin Insights 
 

Study#1  Pulicharam;30 Clinicians  2 physicians, 1 physician assistant 
 

Inclusion criteria - Insulin-requiring >6 months and HbA1c level -  
 

Population  Medicare Advantage (age 65 years with private Medicare plan) 
 

Cohorts                                         Insulin Insights + RPM      RPM + Usual Care      Usual Care Alone 
 

Groups                                               A                           B                       C 
 

Number of patients                                        40                          42                     33 
 

Baseline HbA1c (% ± SD)*                       9.5 ± 1.3                       9.2 ± 8.5                   9.0 ± 0.9 
 

Six Month HbA1c (% ± SD)                       8.0 ± 1.0                       8.5 ± 1.6                   8.3 ± 0.9 
 

HbA1c Change (% ± SD)                       -1.5 ± 1.0                      -0.7 ± 1.5                  -0.7 ± 1.2  
 

All Alerts (N)                                       1177                       1320                      NA   
 

Alerts >200 mg/dl (N)§                             942                         1111                      NA 
 

Alerts <70 mg/dl (N)||                               235                         209                      NA  
 

Emergency Department Visits (N)                    0                                  0                                 6 
 

Basal/Bedtime NPH Insulin Alone (N)            18                                 18                               17 
 

Basal/Bolus Insulin (N)                                15                                 18                               11 
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Premixed Insulin (N)                                        0                                    3                              1 
 

U-500 Regular Insulin (N)                                 1                                    1                              0 
 

Lispro Insulin Only (N)                                     0                                    1                            0  
 

Total Daily Dose of Insulin increased by 40% 
 
Study #2 Menon;32 Clinicians; Endocrinologists without personal patient contact 
 

Inclusion criteria - Insulin-requiring >6 months and HbA1c level -  
 

Population  Patients living in rural Australia 
 

Cohorts                                       Insulin Insights            Usual Care          P value 
 

Number of patients                             23                        24                                  
 

Baseline HbA1c (% ± SD)                     9.2 ± 1.3                  9.3 ±1.4             0.60 
 

Three Month HbA1c (% ± SD)                8.0 ± 1.2                  9.1 ± 1.3             0.001 
 
N - Number of patients; NA  Not appropriate; *Groups A, B and C, P = 0.20 by non-parametric one-way 
ANOVA; Group A vs B, P = 0.001, Group A vs C, P = 0.001, Group B vs C, P = 0.37 by Dunn s test for 
multiple differences; Group A vs B, P = 0.02, §Group A vs B, P = 0.002, ||Group A vs B, P = 0.14 all by 
asymptomatic test of homogeneity for Poisson rates; ¶Wilcoxon rank-sum test 

 
Real World Experience with Insulin 
Insights 
In addition to the 104 patients in the formal studies,28-

30,32 primary care clinicians utilized Insulin Insights 
under real world situations in 138 patients using 
blood glucose meters and in 23 patients using 
continuous glucose monitoring. The primary care 
clinicians ordered their HbA1c levels at various times, 
the results of which were not available to the authors. 
Therefore, to be able to assess the effect of Insulin 
Insights, estimated HbA1c levels were calculated from 
the average glucose concentrations in their reports.36 
The initial estimated HbA1c levels in these 265 
patients fell from 8.3% to 7.6% over 6.4 months. 
Because the relationship between average glucose 
concentrations and estimated HbA1c levels are based 
on either 7 blood glucose meter readings including 
both pre- and post-prandial values or continuous 
glucose monitoring, and 242 of these 265 patients 
mostly measured pre-prandial glucoses, these 
estimated HbA1c levels were lower than measured 
ones would be. Thus, these patients were more 
poorly controlled than reflected by these estimated 

HbA1c levels. However, since the absolute decrease 
in HbA1c levels is proportional to baseline values, 
the fall from a higher baseline HbA1c level would also 
be greater than 0.7% supporting the effectiveness 
of Insulin Insights. 
 

Identification of Over Prescribed 
Insulin Doses 
When changes in the total daily dose of insulin were 
calculated in the 3 formal studies28-30 that utilized 
Insulin Insights throughout the entire study, the 
analysis showed that 19 of the 81 patients (23%) had 
either no change or a decrease in their total daily 
dose of insulin. Comparing these patients with those 
whose total daily doses of insulin increased revealed 
that baseline HbA1c levels were similar (10.0% vs 
9.9%) and changes in HbA1c levels were actually 
non-significantly greater in those without an increase 
in their total daily dose (-2.2% vs -1.9%). 
 
It is common for patients given insulin not to take their 
prescribed doses.37. When not taken as prescribed, 
primary care clinicians, noting the hyperglycemia, 
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would continue to raise insulin doses. Patients do 
not usually divulge their insulin nonadherence so 
as not to disappoint those managing their insulin 
doses. The more frequent interactions between 
patients and primary care clinicians that combined 
remotely monitored glucose readings with resultant 
recommendations by Insulin Insights were probably 
an important reason for the improvement in glycemia 
without an increase in total daily doses of insulin. 
Under the more infrequent interactions with usual 
care, only one-third of insulin-requiring patients 
achieved the American Diabetes Association s target 
HbA1c level of <7.0%. However, 88% achieved that 
target when their insulin dose adjustments were 
supervised by endocrinologists every 1-4 weeks.35 
Thus, Insulin Insights, in its role as the endocrinologist , 
gave primary care clinicians the opportunity to 
recognize insulin nonadherence, adjust doses 
appropriately and significantly improve glycemia. 
 

Hypoglycemia and Therapeutic 
Inertia for Insulin Intensification  
When surveyed, most physicians (88%) agreed that 
insulin-treated patients have inadequate control of 
glycemia and 76% stated that they would have 
treated more aggressively if not for concern about 
hypoglycemia.38 However, hypoglycemia is extremely 
common in patients taking insulin.39 In those using 
blood glucose meters or continuous glucose 
monitoring to measure glucoses, hypoglycemic 
episodes occurred in >80% and >90%, respectively. 
Patients with type 1 and insulin-treated type 2 diabetes 
experienced 6.7 and 2.1 episodes of hypoglycemia 
per week, respectively. These are usually due to 
behavioral issues, not inappropriately prescribed 
insulin doses. Gavin and colleagues40 have reviewed 
the literature on therapeutic inertia and delays in 
insulin intensification and concluded that the delay 
is largely driven by concerns over hypoglycemia. 
 

The results of a pre- post study evaluating Insulin 
Insights in a Southern California Permanente 
endocrinology clinic would seem to support the 
conclusion of Gavin and colleagues.40 Twenty-eight 
patients were followed for a mean of 5.2 months at 

which time the endocrinologist suddenly terminated 
the study without explanation. There was a mean 
of 5 reports per patient with recommendations to 
increase the total daily dose of insulin by 9 units on 
average per report.  In contrast, total daily doses of 
insulin were decreased from 112 to 98 units (12.5%). 
In spite of multiple attempts to receive an explanation 
for the termination of the study and the measured 
HbA1c values, neither were forthcoming. This 
necessitated calculating estimated HbA1c levels 
which showed an increase of 0.4% (probably less 
than measured HbA1c changes would have been as 
glucose tests were mostly pre-prandial). Hypoglycemic 
values did not change, being 7% and 6% of all glucose 
readings in the initial and final reports, respectively. 
These results show that Insulin Insights does not 
respond inappropriately to sporadic low glucose 
values (as did the Kaiser clinicians) but only 
appropriately if more consistent hypoglycemic 
patterns are seen. 
 

Conclusions  
Primary care clinicians, who take care of 90% of 
people with diabetes, are challenged in managing 
patients receiving insulin. Two important factors 
underlying this difficulty are time constraints and 
inexperience for some, both of which are mitigated 
by Insulin Insights. Use of these comprehensive 
computerized insulin dose adjustment algorithms 
helps primary care clinicians to safely adjust insulin 
doses appropriately and significantly improve glycemic 
control. By saving time, it also enables primary care 
clinicians to address more non-insulin issues at a 
visit and/or to see more patients. Other additional 
benefits include; a) education of primary care clinicians 
as they match glucose patterns and ongoing 
recommendations for insulin dose adjustments, b) 
decreased complications of diabetes, especially 
the microvascular ones, c) subsequent decreases in 
costs for both the medical care system and patients, 
and d) for medical care systems and primary care 
clinicians who bill for telephonic interactions, the 
generated reports provide documentation for the 
visit saving them or their office staffs even more time. 
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Legend to Supplementary Figure  Report in patient receiving basal insulin alone. The high and low pre-and post-
prandial and before bedtime glucose targets are shown in the scatterplot as horizontal broken lines. This report 
shows that Insulin Insights will recommend initiation of bolus doses of insulin if the appropriate glucose pattern 
is not at target. In this case, the evening glucose pattern was very high generating the recommendation to start 
a bolus dose of insulin before dinner but the number of glucose tests during the morning and afternoon periods 
were too few for the algorithms to make recommendations. 
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