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Describe your practice setting 
and location. 
The intervention was undertaken on 
two internal medicine inpatient med-
ical teaching units at the Foothills 
Medical Centre, one of four tertia-
ry care facilities in Calgary, Alberta, 
Canada. Each medical teaching unit 
has a patient census of ~20–30 medi-
cal patients and employs a multidisci-
plinary approach to the care of this di-
verse group of complex patients. Care 
is provided by three to four medical 
students, four to five junior residents, 
one to two senior residents, bedside 
nursing staff, clinical nurse educa-
tors, a clinical pharmacist, a care co-
ordinator, and one internal medicine 
attending physician. Local discharge 
data suggest that nearly one-fourth of 
the medical teaching unit inpatients 
have diabetes.

Describe the specific quality 
gap addressed through the 
initiative. 
Failure to recognize and treat inpa-
tient hyperglycemia increases the risk 
of acute complications, prolongs hos-
pitalization, and increases mortality. 

Sliding-scale insulin use in the hospital 
is unfortunately common and involves 
administering rapid- or short-acting 
insulin reactively in response to hy-
perglycemia in the absence of basal in-
sulin. Conversely, basal-bolus insulin 
therapy integrates the pharmacology 
of different insulin analogs to more 
closely replicate physiologic insulin 
action and aims to proactively antici-
pate patients’ insulin needs to prevent 
hyperglycemia and hypoglycemia. 
Data from randomized controlled 
trials inform recommendations from 
the American Diabetes Association 
(ADA), the American Association of 
Clinical Endocrinologists (AACE), 
the Endocrine Society, the Society 
of Hospital Medicine (SHM), and 
Diabetes Canada promoting the use 
of basal-bolus insulin therapy over 
the commonly prescribed sliding-scale 
insulin in hospitalized patients (1–6). 
These guidelines recommend starting 
a basal-bolus insulin protocol in the 
hospital for patients whose blood glu-
cose is persistently higher than target 
or for whom it is not safe or reason-
able to continue the home diabetes 
management regimen. At the time 
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of data collection, Diabetes Canada 
guidelines recommended a blood glu-
cose target of 4–11 mmol/L (72–196 
mg/dL) (3). Current ADA guidelines 
for diabetes care in the hospital sug-
gest target blood glucose values of 
7.8–10 mmol/L (140–180 mg/dL) 
(4,6), and these narrower targets are 
endorsed by SHM (5) and AACE (4).

In a basal-bolus insulin ther-
apy regimen, insulin doses are 
typically calculated taking into 
account patients’ weight and pre-
dicted degree of insulin resistance, 
with approximately half of the insulin 
being provided as long-acting basal 
insulin and the other half provided 
as prandial bolus insulin. The pran-
dial insulin is held if patients have 
no carbohydrate intake. Additional 
correction insulin is given as a supple-
ment if glucose control is inadequate, 
and correction insulin doses are based 
on patients’ insulin resistance. All 
insulin doses at this institution can be 
calculated using an insulin calculator 
found online at www.bbit.ca.

Our project aimed to improve the 
frequency of basal-bolus insulin ther-
apy prescriptions and to evaluate the 
impact of this insulin regimen on the 
patient-related outcomes of glycemic 
control, hypoglycemia, and length 
of stay compared to exclusive use of 
sliding-scale insulin. 

How did you identify this quality 
gap? In other words, where did 
you get your baseline data? 
The quality gap was identified by 
a resident trainee while rotating 

through the medical teaching unit 
on clinical rotation. The problem was 
then explored in detail with a retro-
spective audit of the electronic health 
records of patients admitted to the 
medical teaching unit throughout a 
12-month period. The striking re-
sults of the audit prompted the de-
velopment and implementation of 
a multidisciplinary educational in-
tervention promoting the merits of 
basal-bolus insulin therapy compared 
to exclusive use of sliding-scale insu-
lin, referring to established literature 
and current clinical practice guideline 
recommendations. Educational tools 
included multidisciplinary seminars, 
pocket cards, and Web-based teaching 
tools (www.bbit.ca). 

Summarize the initial data 
for your practice (before the 
improvement initiative). 
In the baseline period, 724 patients 
on insulin, with 12,542 patient-days 
and 37,031 blood glucose values and 
insulin administration instances, 
were analyzed. Because patients had 
varied insulin prescriptions during 
their hospitalization, the active in-
sulin orders at the time of blood 
glucose monitoring were analyzed. 
Baseline data in insulin-treated pa-
tients, summarized in Table 1, indi-
cated that basal-bolus therapy was 
ordered in only 18.9% of instances 
(6,999/37,031 insulin administra-
tions). Conversely, sliding-scale insu-
lin was the only active order in 38.7% 
of instances (14,331/37,031 insulin 
administrations). 

What was the timeframe 
from initiation of your quality 
improvement (QI) initiative to 
its completion? 
There was a 12-month period for 
baseline data gathering and analy-
sis pre-implementation that led to 
the specific design of an educational 
strategy and supportive information 
technology tools. Implementation and 
data gathering were completed over 
the course of the next 12 months. 

Describe your core QI team. 
Who served as project leader, 
and why was this person 
selected? Who else served on 
the team? 
The project leader was the internal 
medicine resident trainee who had 
noted the quality gap in routine prac-
tice. Uptake of the educational initia-
tive, we believe, was augmented by 
the grassroots approach undertaken, 
as resident colleagues and attending 
physicians were very invested in the 
success of the project. The team also 
included an internal medicine resident 
with expertise in information design 
and Web development, who assisted 
with the development of educational 
materials and the interactive website, 
as well as a senior endocrinologist who 
vetted the educational materials and 
further facilitated implementation. 

Describe the structural changes 
you made to your practice 
through this initiative. 
Educational materials were reviewed 
by senior residents with their house 

TABLE 1. Insulin Protocol in the Pre- and Post-Implementation Periods
Insulin Protocol Pre-Implementation,  

% (n)
Post-Implementation,  

% (n)

Basal-bolus insulin therapy 18.9 (6,999/37,031) 36.7 (8,838/24,082)

Exclusive sliding-scale insulin 38.7 (14,331/37,031) 32.0 (7,706/24,082)

Other subcutaneous insulin 42.4 (15,701/37,031) 31.3 (7,538/24,082)

Insulin protocol, reported as the proportion of active orders at each point of care glucose result testing event. Given  
that patients may be prescribed several different insulin protocols throughout their stay, the active insulin orders were  
categorized as basal bolus insulin therapy, exclusive sliding-scale insulin, or other subcutaneous insulin at the time of 
each insulin administration. Other subcutaneous insulin includes all subcutaneous insulin orders not captured in the 
basal bolus insulin therapy and exclusive sliding-scale insulin groups.
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staff at the onset of each new rotation 
monthly. Pocket cards were made 
available to all multidisciplinary staff. 

Describe the most important 
changes you made to your 
process of care delivery. 
Understanding the supporting re-
search and rationale for change were 
integral to the success of the project. 
Educational materials were made 
available such that staff could teach 
their teams using a train-the-trainer 
approach. All members of the care 
team, including nursing and pharma-
cy staff, were educated on the initia-
tive, which enabled cross-disciplinary 
accountability and communication 
that facilitated improved awareness 
of appropriate and expected insulin 
ordering practices and glucose tar-
gets, as well as early recognition and 
correction of unwarranted practice 
variation.

Summarize your final outcome 
data (at the end of the 
improvement initiative) and 
how it compared to your 
baseline data. 
In the post-implementation period, 
479 patients on insulin were eval-
uated, with 6,443 patient days and 
24,082 blood glucose values and insu-
lin administration instances. During 
the 12-month period after imple-
mentation, the frequency of basal- 
bolus versus exclusive sliding-scale 
insulin prescriptions was evaluated 
as the primary outcome of interest 
(Table 1). Basal-bolus prescriptions 
increased significantly, from 18.7% 
(6,999/37,031) of orders at baseline 
to 36.7% (8,838/24,082) of orders 
in the post-implementation peri-
od (P <0.001). The exclusive use of 
sliding-scale insulin decreased from 
38.7% (15,701/37,031) of orders in 
the pre-implementation period to 
31.3% (7,538/24,082) of orders in 
the post-implementation period.

Secondary outcomes included 
the percentage of patient-days with 
a blood glucose within the Diabetes 
Canada target range of 4–11 mmol/L 
(72–196 mg/dL), the frequency of 

hypoglycemic events (blood glu-
cose <4 mmol/L [72 mg/dL]), and 
length of hospital stay. After imple-
mentation, the frequency of in-target 
days was significantly higher for 
patients treated with basal-bolus 
therapy (45%, 2,899/6,443 patient-
days in target) compared to those 
treated with exclusive sliding-scale 
insulin (32%, 2,062/6,443 patient 
days) (P = 0.0001), over the dura-
tion of their hospital stay. Rates of 
hypoglycemia were not significantly 
different between the basal-bolus 
(3.8%, 915/24,082) and sliding-scale 
(3.3%, 795/24,082) groups (P >0.05). 
Importantly, the unadjusted length of 
stay for patients treated with basal- 
bolus therapy for the duration of their 
hospital stay was ~10% shorter than 
for patients treated exclusively with 
sliding-scale insulin (28.4 vs. 31.7 
days, respectively; P <0.001).

What are your next steps? 
Our results prompted the creation of 
an electronic basal-bolus insulin ther-
apy order set, which is now available 
in all four adult acute care facilities in 
Calgary (Supplementary Appendix). 
We recognize that approaching a com-
plex quality gap requires more than an 
educational intervention to create and 
sustain meaningful practice change 
within a complex organization, so an 
assessment of ongoing barriers and 
facilitators has been undertaken. A 
knowledge translation–based assess-
ment of barriers and facilitators will 
drive development of specific tools 
targeting recognized barriers. These 
tools are now under development and 
may be found at www.bbit.ca.

An integrated approach centered 
on knowledge translation, in which 
sites engage in the co-development of 
tools, has proven useful in improv-
ing engagement and buy-in. Sharing 
positive patient-related outcomes has 
promoted ongoing interest in the 
project. Finally, a train-the-trainer 
approach has been implemented 
within the multidisciplinary team 
to promote sustainability (i.e., nurse 
champions train nursing staff, phy-

sician champions train ordering 
providers, and pharmacy champions 
train pharmacy staff).

What lessons did you learn 
through your QI process that 
you would like to share with 
others? 
Achieving change within a complex 
network of providers is very difficult, 
and having a clinical champion who 
was able to influence local culture, par-
ticularly with resident staff responsible 
for the entry of most insulin orders, 
facilitated our success. Furthermore, 
involving the multidisciplinary team 
in the development and delivery of 
education was also important to en-
suring that the entire patient care team 
was aware of the initiative, its merits, 
and its results. Finally, sharing data 
outcomes with the multidisciplinary 
end users allowed celebration of shared 
successes and fueled further impetus 
for change. 
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