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Abstract

The prevalence of Type 2 diabetes mellitus has dramatically increased and patients may require insulin therapy
to effectively manage their diabetes mellitus. Nurses and other health professionals can assist these individuals to
be more confident as they initiate and continue insulin therapy. This article discusses barriers to initiating insulin,
target glycemic goals, and common regimens used for initiating and titrating insulin in individuals with T2DM.
Implications for health professionals are addressed. Literature was reviewed using key words for regimens used for
initiating and titrating insulin in individuals with type 2 diabetes mellitus and limited to those published in English from
January 2007 to December 2014, unless earlier data were cited in papers as a primary source. Many reviewed
sources cited information derived from the American Association of Clinical Endocrinologists/American College of
Endocrinology (AACE/ACE) and the American Diabetes Association/European Association for the Study of Diabetes
(ADA/EASD). Common insulin regimens use basal insulin only and basal insulin plus a rapid-acting insulin to one or
more meals. Health clinician, health system, and patient barriers influence initiating and titrating insulin therapy to
achieve target goals consistent with a HbA1C of <7.0%, except in patients with multiple co-morbidities or severe
hypoglycemia. Health professionals must work together to assess patient characteristics; determine target glucose
goals; use strategies to address heath clinician, health system, and patient barriers; and initiate and titrate insulin
therapy.
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Overview of Common Regimens Used forInitiating and
Titrating Insulin in Individuals with Type 2 Diabetes
Mellitus

Diabetes mellitus is a chronic disease that affects more than 25
million children and adults in the United States, with Type 2 (T2DM;
Table 1) accounting for the majority of these cases [1]. While empirical
evidence strongly supports the importance of anti-diabetes
medications such as insulin therapy to achieve therapeutic glucose
levels and lessen complications [2], only slightly over half of patients
achieve target glycosylated hemoglobin (HbA1C) levels of <7% [3].
Barriers to initiating and titrating insulin also influence the ability of
patients to achieve target HbA1C goals [4]. In identifying practices of
endocrinologists, family and nurse practitioners, diabetes educators,
and other health care providers from a nationally representative,
randomized sample regarding management of T2DM management,
most health care providers lack confidence in using insulin regimens
more complex than long-acting insulin alone [5].

Abbreviation Meaning of Abbreviation

AACE/ACE Clinical Endocrinologists/American
College of Endocrinology

ADA/EASD
American Diabetes Association/
European Association for the Study of
Diabetes

DPP-4 dipeptidyl peptidase 4 inhibitor

FBG fasting blood glucose

GLP-1 glucagon-like peptide-1 receptor
agonist

HbA1C glycosylated hemoglobin

IU international unit(s)

OADs oral antidiabetes drugs

SMBG self-monitoring of blood glucose

TZD thiazolidinedione

T2DM Type 2 diabetes mellitus

U units

Table 1: List of Abbreviations.

Therefore, both patients and health providers must work together
to address these barriers, achieve glycemic goals, and promptly initiate
and titrate insulin therapy to better achieve glycemic goals and manage
T2DM [6-8]. However, in reviewing published literature, most papers
focus on one topic (e.g., barriers, initiating or titrating insulin
therapy), rather than collectively discussing each of these factors
important in achieving target glycemic goals in individuals with
T2DM. Therefore, the purpose of this paper is to discuss barriers to
initiating insulin, target glycemic goals, and common regimens used
for initiating and titrating insulin in individuals with T2DM.
Implications for health professionals are addressed.

Grant JS et.al., J Nurs Care 2015, 4:1 
DOI: 10.4172/2167-1168.1000226

Review Article Open Access

J Nurs Care
ISSN:2167-1168 JNC, an open access journal

Volume 4 • Issue 1 • 1000226

Jo
ur

na
l of Nursing &Care

ISSN: 2167-1168

Journal of Nursing and Care

mailto:grantj@uab.edu


Barriers to Initiating and Titrating Insulin
Empirical studies indicate overlapping obstacles occur from health

clinicians, the health system, and patients/individuals with T2DM in
initiating and titrating insulin (Table 2). A health clinician barrier is
the intensive monitoring required to initiate and titrate insulin to

assure patient safety. The time required to educate patients and their
families about insulin therapy and important self-management skills is
another significant health provider barrier. Further, a failure to set
clear goals and consistently encourage patients and their families to
meet target goals are other health clinician barriers [9].

Type of Barrier Barrier Interventions

Health Clinician Intensive monitoring needed to safely initiate
and titrate insulin

Encourage bidirectional patient and health team communication about
glycemic control.

Encourage patients to provide written and schematic evidence of
structured self-monitoring of blood glucoses with health providers at least
quarterly or more often.

Health Clinician
Time required for adequate education of
patients and families about insulin therapy
and significant self-management skills

Use adjunct methods to deliver information (e.g., telephone health lines,
telemedicine, web-based models, written information, audio- and video-
tapes.

Utilize checklists that highlight actual patient participation in diabetes self-
management skills.

Health Clinician
Failure to set clear goals and consistently
encourage patients and their families to meet
target goals

Establish clear verbal and written goals at each patient and health
provider contact, encouraging patients and families to meet target goals.

Provide patient reminders that emphasize two to three short-term,
measurable self-management behaviors for patients to work toward before
next health provider contact.

Facilitate understanding of the meaning of serum lab values (e.g., HbA1C
and corresponding serum glucose levels) regarding the risk of potential
complications.

Health System

Inadequate and inconsistent office visits to
discuss self-management skills

Use adjunct methods to deliver information (e.g., telephone health lines,
telemedicine, web-based models, written information, audio- and video-
tapes.

Inadequate interfaces between patients and
health professionals

Use prerecorded telephone calls to patients, using an automated health
education or nurse telephone follow-up.

 Identify and train community healthy advisors to offer useful strategies for
adapting lifestyles in living with T2DM.

Patient
Feelings of personal failure in not
implementing healthier behaviors that would
prevent the need for insulin therapy

Provide initial education, with reinforcement, that diabetes is progressive
and the need for additional agents, including insulin, may be required for
excellent control.

Encourage implementation of healthy behaviors, such as exercise and
eating benefcial foods that are low in fat, with controlled carbohydrates.

Patient Fear of taking insulin (injections)

Consider patient characteristics (dexterity, vision) and lifestyles in
selecting most appropriate method (e.g., finer insulin needles, pens, or
pump) for delivering insulin.

Discuss patient perceptions about taking insulin, emphasizing the value of
insulin in achieving target glucoses.

Patient Fear of consequences of taking insulin (e.g.,
hypoglycemia, weight gain)

Encourage daily testing, randomizing pre- and postprandial glucoses.

Encourage daily exercise to lessen weight gain.

Patient Insulin regimen signficantly interfers with
lifestyles

Use motivational interviewing, support, and words of encouragement
regarding positive aspects of insulin therapy.

Discuss how insulin therapy allows patients to take control of their
diabetes.

Table 2: Barriers to Initiating and Titrating Insulin.

Health system barriers include brief office visits and inadequate
interfaces between patients and other busy health professionals who
support the success of initiating insulin in individuals with T2DM,

such as physicians, nurses, diabetes educators, and dieticians [10]. In
fact, Jones et al. [10] highlighted that office visits often were
inadequate to review important diabetes self-management behaviors.
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To illustrate, in office visits that ranged from 20 to 38 minutes, Kruse
et al. [11] indicated health providers spent about 5 minutes with their
patients discussing information such as medications, blood sugar
testing and values, testing supplies, laboratory tests, vision, eye
examinations, foot problems, diet, exercise, and smoking.

Individuals with T2DM also commonly perceive barriers in
initiating insulin therapy. One significant barrier is a feeling of
personal failure in not adequately adopting healthier behaviors that
would prevent individuals with T2DM from requiring insulin [12,13].
However, many times this perception is untrue. Many patients require
insulin therapy because of a decrease in beta cell function over time
[13]. In fact, empirical research shows that the majority of individuals
with T2DM will eventually require insulin therapy alone or in
conjunction with oral antidiabetes drugs (OADs) to obtain or
maintain optimal glycemic targets [14].

Other significant barriers for individuals with T2DM are a fear of
needles/painful injections in taking insulin as well as a fear of potential
consequences, such as hypoglycemia and weight gain. Another
potential barrier is that insulin regimens significantly impact daily
lifestyles [12,13]. About 7 to 15% of patients treated with insulin have
at least one episode of hypoglycemia annually [15] while 7.3%
experience severe hypoglycemia [16]. Some research literature suggests
hypoglycemia in T2DM is underreported [15]. Further, in one study,
25% of patients reduced their insulin dose in response to a non-severe
hypoglycemia [17] while almost 19% of individuals with T2DM
reduced their insulin dose in response to nocturnal non-severe
hypoglycemia [18]. Individuals who receive insulin also gain
approximately 1-3 kilograms or between 2 to 7 pounds. Increasing
rates of diabetes closely correlate with increasing rates of obesity [19].
Further, patients are less likely to adhere to insulin regimens the more
they perceive those regimens are inconvenient regarding their lifestyle
[13].

Glycemic Goals and Need to Start Insulin
In considering insulin as an option, glycemic goals must be

considered for individuals with T2DM. In 2013, the American
Association of Clinical Endocrinologists/American College of
Endocrinology (AACE/ACE) recommend fasting and pre-meal blood
glucoses of < 110 mg/dl without hypoglycemia for most patients with
T2DM [19]. In contrast, the American Diabetes Association/European
Association for the Study of Diabetes (ADA/EASD) recommend mean
fasting glucoses of <130 mg/dl and post-prandial glucoses of <180
mg/dl [20] (Table 3).

Recommendation AACE/ACE ADA/EASD

Glucoses

Fasting and pre-
meal glucose of
<110 mg/dl without
hypoglycemia

Fasting glucoses of <
130 mg/dl.

Post-prandial glucoses of
<180 mg/dl

HbA1C

HbA1C ≤ 6.5% HbA1C of < 7%

HbA1C of > 6.5% for
other signficant
factors (e.g., multiple
co-morbidities,
severe
hypoglycemia, etc.)

HbA1C of 6.0% to 6.5%
for other conditions (e.g.,
short disease duration,
no cardiovasculr disease,
etc.)

 

HbA1C between 7.5% to
8.0% for significant
characteristics similar to
those cited by
AACE/ACE

Starting Insulin

HbA1C >9.0% if
symptomatic HbA1C ≥10%

HbA1C >8.0% if on
two or more OADs
or GLP-1 therapy
with long-stadning
T2DM

HbA1C 9.0%, if
considering a
combination of three or
more drugs

Table 3: Glycemic Goals and Starting Insulin.

The AACE/ACE recommend an HbA1C of ≤6.5% but allows
customization for those with multiple co-morbidities, shorter life
expectancies, a history of severe hypoglycemia or hypoglycemia
unawareness, and other factors (e.g., cardiovascular and end-organ
complications, motivation) [19]. The ADA/EASD recommend an
HbA1C of <7% for the majority of patients but acknowledges that an
HbA1C of 6.0 to 6.5% may be optimal for individuals with short
disease duration, a longer life expectancy, and for those without
cardiovascular disease [20]. Less stringent glycemic goals of an HbA1C
between 7.5% and 8.0% may be appropriate for those patients with
characteristics similar to those cited by AACE/ACE [21].

While the AACE/ACE and ADA/EASD differ regarding when it is
best to start insulin, both groups highlight the importance of
individualizing therapy based on patient preferences, schedules,
concomitant illness, hypoglycemic awareness, and safety profile of
glucose-lowering agents.For example, while the AACE/ACE suggest
starting insulin with an HbA1C of >9.0% and symptoms (e.g., weight
loss, polyuria), insulin also may be used as one of the two drugs with
dual therapy if glucoses are ≥ 7.5% after 3 months of monotherapy
[19,21]. Further, this group of experts also recognizes individuals with
T2DM who have an HbA1C of >8.0%, are on two or more OADs or
GLP-1 therapy, and have long-standing T2DM are unlikely to reach
target HbA1Cs with additional OADs [19].

In contrast, the ADA/EASD propose starting insulin therapy with
an HbA1C of ≥ 10% [21]. This group indicates insulin is more
effective than most other agents (e.g., sulfonylurea, thiazolidinedione
[TZD], dipeptidyl peptidase 4 inhibitor (DPP-4), and glucagon-like
peptide-1 [GLP-1] receptor agonist) when considering a combination
of three agents, particularly when HbA1Cs are at least 9.0% [20]. Based
on several randomized studies, HbA1c levels are safely lowered by
0.5% to 1.5% with monotherapy [22] as compared to 1.0% to 2.5%
with insulin self-titration algorithms [12].

Insulins
Currently, there are more than 20 types of insulin on the market

and several insulin regimens [12]. Insulin analogs have been modified
chemically to either act faster or slower than insulin made naturally by
the body. Therefore, analog insulins are modified to work more
quickly to cover meals and lower post-prandial glucoses or to last
longer to cover basal metabolism. Rapid-acting insulin analogs include
lispro (Humalog®), aspart (Novalog®), and glulisine (Apidra®). The
onset, peak, and duration of rapid-acting analogs are less than 15
mins, 1 to 2 hrs., and 3 to 5 hrs., respectively [23]. NovoLog® Mix and
Humalog® Mix 75/25, 70/30, and 50/50 are examples of premixed
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insulin analogs that provide both an early and intermediate onset of
action. Long-acting insulin analogs include glargine (Lantus®) and
detemir (Levemir®). The onset of long-acting insulins is 1 hr., they are
mostly peakless, and the duration is up to 24 hrs [23]. Because actions
of analogs are more predictable, they typically are preferred over
human (e.g., regular) insulin [24].

Premixed insulin provides less flexibility and has a higher incidence
of hypoglycemia when compared to basal and basal bolus regimens. As
a realistic compromise, the AACE/ACE recommended reserving
premixed insulin for those who need a less complex regimen than that
provided by a basal bolus treatment with long- and rapid-acting
insulins [19]. Further, empirical data suggest basal long-acting insulin
analogs such as glargine and detemir are preferred over intermediate
acting insulins because of their relative flat effect for 24 hours,
lessening the chance of hypoglycemia, and reducing HbA1Cs from
1.5% to 1.8% from baseline [19,25]).

In comparing basal glargine and detemir insulin in four trials
lasting 24 to 52 weeks and involving over 2000 individuals randomized
to either insulin detemir or glargine, hypoglycemia and reductions in
HbA1Cs were comparable. Detemir caused slightly less weight gain
but patients required higher daily insulin doses. In contrast, glargine
was injected once-daily with fewer injection site reactions [26].

Initiating and Titrating Common Insulin Regimens
Common insulin regimens use three regimens in initiating and

titrating insulin in individuals with Type 2 diabetes mellitus. These
consist of using 1) basal insulin only, 2) basal insulin in conjunction
with prandial analog insulin before the largest meal of the day, and 3)
basal insulin with a rapid-acting analog insulin before two or more
meals (Table 4).

Regimen Insulin Name Onset Duration Peak Approach HbA1c/ Glucoses Dosage

Step 1: Add long-acting
basal insulin only

glargine (Lantus)
detemir (Levemir)

1 hr Up to 24
hrs

Mostly peakless Initial basal analog dosage

Fixed basal titration

Adjustable basal titration

< 8.0%

>8.0-10%

Titration of basal
insulin is primarily
based on fasting
glucose

10 IU once daily, with
either a lower starting
dose or a more
gradual titration of
insulin in the elderly
OR

Total daily dosage:
0.1 to 0.2 U/kg
Total daily dosage:
0.2-to 0.3 U/kg
Increase total daily
insulin dose by 2 or 3
IU every 2-3 days
until reaching target
glucose goal

FBG 110-139 mg/dl,
add 1 U/day; FBG
140-180 mg/dl, add 2
units/day; FBG > 180
mg/dl, add 4 U/day)
to achieve target
glycemic goal
FBG >100 to ≤120
mg/dl, add 2 IU/day;
FBG >120 to ≤140
mg/dl, add 4 IU/day;
FBG >140 mg/dl to

≤ 160 mg/dl, add 6 IU/

day; FBG > 160
mg/dl, add 8 IU/day

Step 2: Add rapid acting
insulin injection before
largest or main meal of the
day (i.e., fairly consistent
meals) to basal insulin in
Step 1

Lispro (Humalog)
Aspart (novalog)
Glulisine (Apidra)
Plus
glargine (Lantus)
detemir (Levemir)

< 15
mins

3-5 hrs 1-2 hrs Initial dosage of rapid-
acting analog

Fixed titration of rapid-
acting analog

Preprandial: adjustable
titration of rapid-acting
analog

Postprandial: adjustable
titration of rapid-acting
analog

When HbA1C is
above target after
3-6 months of only
basal insulin

4 to 5U per meal or
approximately 10% of
daily basal insulin
dose
Increase dosage
every 2-3 days by 2-3
IU until target goal is
reached, based upon
2-hour postprandial
glucose and taking
into account the
premeal glucose

> 150 to ≤185 mg/dl,
add 2 IU before main
meal; >185 mg/dl,
add 3 IU before main
meal

>135 mg/dl to ≤185
mg/dl, add 1 IU
before main meal; >
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185 mg/dl, add 2 IU
before main meal

Step 3: Add rapid-acting
insulin prior to 2 or more
meals (e.g., if not achieving
target glucoses with Step 2
regimen after 3-6 months or
with varying mealtimes and
carbohydrates)

Lispro (Humalog)
Aspart (Novalog)
Glulisine (Apidra)
Plus
glargine (Lantus)
detemir (Levemir)

< 15
mins

3-5 hrs 1-2 hrs Initial dosage of basal and
rapid-acting analog

Fixed titration of basal
dosage

Adjustable titration of
basal dosage

Fixed titration of rapid-
acting analog

Adjustable titration of
rapid-acting analog with
varying carbohydrates

 Total daily dosage:
0.3 to 0.5 U/kg body
weight, with 50% of
the total daily dose
from basal insulin and
50% from a rapid-
acting prandial
analog

Increase total daily
dose of basal insulin
by 2 U very 2-3 days
until target glucose is
reached
Increase total daily
dosage of basal
insulin every 2 - 3
days based on FBG
(100-139 mg/dl, add
1 U; FBG 140-180
mg/dl, add 2 U; FBG
> 180 mg/dl, add 4 U)

Increase prandial
dosage by 10% for
any meal if 2 hour
post-prandial and
subsequent pre-meal
glucoses are >180
mg/dl

1-2 U rapid acting
insulin/15-20 grams
carbohydrates

Table 4: Approaches to initiating and titrating insulin in individuals with Type 2 diabetes mellitus.

Step 1:
Add Basal Insulin Only. Initially, insulin regimens commonly use

OADs in conjunction with basal long-acting insulin only [19].
Regarding initial dosage, in the APOLLO trial using 377 patients,
Bretzel et al. [27] suggests starting with a basal dose of 10 units once
daily. Based upon a post-hoc analysis of elderly participants
participating in a global, multiphase study comparing the efficacy,
safety, and durability of two starter doses of insulin regimens,
Wolffenbuttel et al. [28] recommend either a lower starting dose or a
more gradual titration of insulin in the elderly because of safety risks
associated with a potential alteration in glycemic thresholds for onset
of hypoglycemia.

The AACE/AED suggest a starting dose of basal insulin of 0.1 to 0.2
units/kg if HbA1Cs are ≤ 8.0% and a dose of 0.2 to 0.3 units/kg if
HbA1Cs are between 8.0% and 10.0% [19]. The ADA/EASD has
similar rates for initial basal dosages (e.g., 0.1-0.2 units/kg of body
weight, with 0.3-0.4 units/kg of body weight for more severe
hyperglycemia) [20,21].

In titrating basal insulin, current approaches with fixed regimens
commonly increase total daily doses of insulin by 2 [19] to 3 units,
every two to three days until the desired glucose target is reached [12].
Insulin dosages are reduced by 20% for hypoglycemia (blood glucose
<70 mg/dl) and by 40% for severe hypoglycemia (blood glucose <40
mg/dl). Health providers should consider discontinuing or reducing
sulfonylureas after starting basal insulin [19].

In contrast to fixed regimens, adjustable regimens use fasting blood
glucoses to titrate insulin doses every 2 to 3 days (i.e., fasting blood

glucose [FBG] 110-139 mg/dl, add 1 unit/day; FBG 140-180 mg/dl,
add 2 units/day; FBG >180 mg/dl, add 4 units/day) to achieve target
glycemic goals [19]. Alternately, in monitoring FBG for 2 days with no
significant hypoglycemia, Bretzel et al. [27] suggested a basal insulin
titration algorithm of 2 international units (IU) of basal insulin for
roughly every 20 mg/dl increase in glucoses above 100 mg/dl (i.e., FBG
>100 to ≤120 mg/dl, add 2 IU/day; FBG >120 to ≤ 140 mg/dl, add 4
IU/day; FBG >140 mg/dl to 160 mg/dl, add 6 IU/day; FBG > 160
mg/dl, add 8 IU/day).

Self-monitoring of glucoses by individuals with T2DM is essential
since the initial basal dose is seldom sufficient to meet target glycemic
goals and must be adjusted frequently by healthcare providers. For
appropriate patients, empirical data suggest titration is equally
effective whether guided by healthcare providers or by patients who
are instructed in self-titration and who are safe to follow guidelines for
titration based upon their health providers’ instructions [19].

Step 2:
Add Rapid-acting Analog before Largest Meal. When OADs and

basal long-acting insulin alone fail to achieve target glycemic goals,
more intensive therapy that focuses on prandial control with rapid-
acting insulin is then added to the therapeutic regimen [19,20]. Of
course, rapid-acting analogs blunt post-prandial glucoses. The ADA/
EASD also suggest adding mealtime rapid-acting insulin to basal
insulin after 3 to 6 months when 2 hr. post-prandial glucoses are > 180
mg/dl and HbA1Cs are still elevated, even if fasting glucose goals are
achieved [28].
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While many individuals will resist going from injecting insulin once
daily to injecting insulin four or more times daily, many will accept a
two injection program as an initial step in multiple daily injections.
For those patients who have a fairly consistent food intake pattern, it is
better to keep basal insulin once daily and add a rapid acting insulin
injection (i.e., bolus) prior to the largest meal of the day [19,20].

Recommended initial dose of prandial rapid-acting insulin doses is
4 (29) to 5 units per meal (or about 10% of daily basal insulin dose)
[19]. Using fixed titration, dosages of the rapid-acting analog can be
increased every 2 to 3 days by 2 to 3 IU until target goal is reached,
based upon the 2-hour postprandial glucose and taking into account
the premeal glucose [19,29]. In contrast, using preprandial glucoses to
adjust rapid-acting analogs, Bretzel [27] recommends adding 2 IU
before the main meal if the glucose is >150 mg/dl to ≤185 mg/dl and 3
IU before the main meal if the glucose is > 185 mg/dl. Using
postprandial glucoses to adjust rapid-acting analogs, 1 IU of a rapid-
acting analog is given before the main meal for glucoses > 135 mg/dl to
≤185 mg/dl and 2 IU are added before the main meal for glucoses
>185 mg/dl [27].

Step 3:
Add Rapid-acting Analog before Two or More Meals. With

individuals with T2DM who have inconsistent mealtimes, varying
carbohydrates at mealtimes, and are not achieving target glucoses with
basal insulin and one injection of rapid-acting insulin at the largest
meal of the day after 3 to 6 months, a treatment regimen using basal
insulin in conjunction with rapid-acting insulin prior to each meal is
recommended [19]. However, current data is less clear regarding
whether there are distinct differences in therapeutic glucoses when
administering rapid-acting insulin with every meal versus using a
stepwise approach to first add rapid-acting insulin to the largest meal
of the day and then to other meals, if needed, based on pattern
glucoses [30].

Initial recommended total daily doses of insulin are between 0.3 to
0.5 units/kg, with 50% of the total daily dose from a basal insulin
analog and 50% from a rapid-acting prandial analog [19]. In titrating
total daily doses of basal insulin, Garber [19] again recommends
increasing by 2U very 2-3 days until target glucoses are achieved. With
adjustable titration, the total daily dosage of basal insulin may be
increased every 2 - 3 days based on the FBG (100-139 mg/dl, add 1 U;
FBG 140-180 mg/dl, add 2 U; FBG > 180 mg/dl, add 4 U) [19].

With fixed titration of rapid-acting analogs, the prandial dosage
may be increased by 10% for any meal if 2 hour post-prandial and
subsequent pre-meal glucoses are >180 mg/dl [19]. Alternately,
adjustable titration of rapid-acting insulin may be used, with mealtime
bolus insulin dosages of 1-2 units of rapid acting insulin for each 15-20
gram carbohydrates [31].

Implications for Nurses
Health professionals face a variety of health clinician, health system,

and patient barriers in initiating and titrating insulin therapy in
T2DM. Interventions for these barriers overlap, with interventions
being applicable to more than one barrier. In addressing health
clinician barriers, bidirectional patient and health team
communication is an essential component of glycemic control in
monitoring patients intensively when initiating and titrating insulin
therapy [16]. To illustrate, one cluster-randomized, multicenter trial of
483 participants examined the impact of structured self-monitoring of

blood glucose (SMBG) on physician treatment modification
recommendations and glycemic outcomes for patients with T2DM
over 12 months. Primary care practices reviewed SMBG results
quarterly, using patient-graphed seven-point glucose profiles over 3
consecutive days. Physicians also received a treatment algorithm based
on SMBG patterns. Of patients who received at least one treatment
modification, structured SMBG patients had greater reductions in
HbA1C than usual care patients (-1.2% vs. -0.8%, P < 0.03).

These findings suggest collaborative use of structured SMBG data
leads to earlier, more frequent, and more effective treatment
modification for individuals with poorly controlled T2DM. Written
and schematic evidence of SMBG results given to health providers by
patients also appears to be a useful strategy to improve target glucose
levels [32].

Treatment algorithms for initiating and titrating insulin also are
potentially useful for addressing HbA1C serum lab values that are
above target glucose goals. For example, one prospective, parallel-
group, randomized, controlled clinical trial enrolled 300 critically ill
patients from a single tertiary referral center and compared expert
nurse-directed glycemic control with a computerized algorithm-
guided glycemic control, which was designed to assist nurses in
titrating insulin to achieve tight glucose control (i.e., 80-110 mg/dl).
Compared with expert nurses, the computerized algorithm-guided
glycemic control improved efficacy of tight glucose control without
increasing the rate of hypoglycemia [33].

Another 24-week, randomized, parallel-group, four-arm, open-label
study of 7,893 adults with type 2 diabetes who were uncontrolled by
oral antidiabetic agents and required insulin, compared four methods
for titrating basal glargine insulin: 1) usual (no unsolicited contact
between visits) insulin titration using a simple algorithm with
laboratory HbA1C testing, 2) usual titration with point of contact
HbA1C testing, 3) active (weekly monitored) titration with laboratory
HbA1C testing, or 4) active titration with point of care HbA1C testing.
The addition of insulin glargine using a simple algorithm achieved
significant improvements in glycemic control in patients with type 2
diabetes. Active weekly titration resulted in significant incremental
improvements in glycemic control. Among patients receiving active
titration, point of contact HbA1C testing resulted in a greater portion
achieving HbA1C <7.0% [34]. These findings suggest the importance
of active titration with consistent follow-up by health providers who
routinely order and discuss HbA1C results and implications with their
patients during clinic/office visits.

Education also is a key component of T2DM treatment programs
[20]. As such, nurses provide information about diabetes self-
management behaviors, including eating a healthy diet, participating
in consistent exercise, monitoring blood glucose levels, taking
medications such as insulin, understanding emotional aspects of living
with diabetes, using problem-solving skills to manage diabetes-related
self-care problems, and decreasing risks of associated complications
[35]. In addressing the barrier related to the amount of time required
to sufficiently educate patients and families about insulin therapy and
diabetes self-management skills, adjunct methods to deliver
information are appropriate. For example, adjunct methods to deliver
information about T2DM, such as telephone health lines,
telemedicine, web-based models (available in libraries and churches),
written information, and audio- and video-tapes are useful [36].
Checklists that highlight actual patient participation in diabetes self-
management skills also may be valuable in identifying skills and goals
that are important to discuss during health provider visits.
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Because health clinician typically see a large volume of patients
daily in a short time frame, clear, measurable goals that are mutually
agreed upon by patients and their families at each routine visit are
important in achieving target goals regarding diabetes self-
management behaviors. For example, establishing two to three short-
term, measurable self-management behaviors for patients to work
toward before the next health provider contact may be useful. Also
encourage patients and their families to meet these target goals by
discussing them in each subsequent visit. Empirical research also
indicates the importance of relating clinical measurements such as
FBG and HbA1C to patients' symptoms and likely outcomes [37].
Hence, the meaning of serum lab values (e.g., HbA1C and
corresponding serum glucose levels) regarding the risk of potential
complications should also be addressed.

In addition to using adjunct methods to educate individuals with
T2DM about their disease, health providers may address the health
system barrier of brief office visits and inadequate interfaces with
individuals with T2DM by using prerecorded telephone calls to
patients about pattern glucoses, using an automated health education
or nurse telephone follow-up based on individuals’ responses during
phone interactions also have been used successfully [38]. Community
healthy advisors may be valuable offering useful strategies for adapting
lifestyles to living with T2DM [36].

Effective patient-health care team communication also is the
cornerstone to patient adherence and lessening feelings of personal
failure in not implementing healthier behaviors that would prevent the
need for insulin [16]. Initially, patients should be informed at the time
of diagnosis that diabetes is a chronic and progressive disease and that
the need for additional agents (including insulin) to control this
chronic disease is normal [21]. Nurses play an important role in
fighting the diabetes pandemic by participating in health promotion
aimed at keeping individuals healthy [39]. In fact, Levich [39] reported
that the central role of nurses in diabetes care involves improving
health behaviors. Weight loss, healthy eating, and aerobic exercise are
important health behavior strategies toward improving glycemic
control and controlling weight in those with T2DM [19,40].
Healthcare professionals should individualize a plan of care for each
patient to increase ensure adherence to weight loss, healthy eating
based on the patients culture and lifestyle, and an exercise program
aimed at keeping the individual healthy [13].

Telemedicine also has been used successfully in promoting weight
loss [41,42], using health coaches to promote healthy behaviors of
6718 individuals with T2DM. Health coaches had various backgrounds
and at least a bachelor's degree with backgrounds such as nursing,
psychology, social work, exercise physiology, nutrition education, and
health education. Using an average of eight phone contacts, health
coaches facilitated collaboration, relationship-building, active
listening, goal setting, and questioning with participants to address
their own personal agendas regarding lifestyle behaviors. Investigators
reported significant improvement in healthy eating, exercise, and
physical and emotional health, suggesting phone health coaching may
be useful in improving diabetes self-management.

Health providers must assess patient characteristics (e.g., dexterity,
vision) and lifestyles in selecting the most appropriate method for
delivering insulin. Positive encouragement can lessen the fear of taking
insulin injections. In fact, encouragement and education by clinicians
such as nurses and other health providers typically will lower the
resistance to using insulin therapy [20]. In fact, empirical data from a
survey of 1400 insulin-naïve patients showed that less than 20% of

patients were truly unwilling to start insulin therapy [43]. Further,
future studies examining systems-level interventions to improve
patient-provider communication about insulin are essential [44].

The fear of consequences of taking insulin, such as hypoglycemia
and weight gain can be a significant barrier. The frequency of low
glucoses is greater with more intensive glucose targets, exercise,
delayed meals, alcohol consumption, sulfonylurea agents, renal
dysfunction, diabetes duration, and memory impairment [15].
Encourage daily testing, randomizing pre- and postprandial glucoses.
Analog insulins, pens, pumps, and finer needles lessen the chance of
complications such as hypoglycemia and weight gain. Daily exercise
also lessens the chance of weight gain.

Insulin pump therapy that requires fewer injections and insulin pen
delivery devices patients can carry with them allows patients with
T2DM the ability to integrate insulin therapy into their daily lives,
lessening the barrier of insulin regimens. In fact, patients should be
counseled that they can actually take control of their diabetes by using
insulin therapy. As such, health providers should use motivational
interviewing, support, and frequent words of encouragement to focus
on positive aspects of insulin therapy in achieving target glucose levels
[13].

Conclusion
T2DM is a challenging disease process for individuals and their

family, especially with insulin therapy. Initiating and titrating insulin
therapy is a continual process that involves health professionals
working together to assess individuals with T2DM, establishing target
glucose goals based upon patient characteristics, and using strategies
to address heath clinician, health system, and patient barriers. Health
professionals can better understand these barriers to assist individuals
with T2DM to embrace insulin therapy. Treatment algorithms or
tables are useful in assisting health professionals such as nurses to
work as a team in initiating and titrating insulin therapy to achieve
tighter target glucose levels. Health providers assess glycosylated
hemoglobin laboratory values and other factors (e.g., patient
characteristics) to select an appropriate insulin regimen, which may
include basal insulin only or basal insulin plus a fast-acting prandial
analog at one or more meals. Collectively, an understanding of these
barriers and treatment regimens by health professionals can assist
those with T2DM to achieve target glucoses and improve their quality
of life.
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