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Introduction

Diabetes and other chronic diseases have become the primary causes of mor-
bidity and mortality in all countries. An estimated 171 million people around the
world are living with diabetes and this number will climb to 300 million in 2030.
In the Americas, the estimated number of people with diabetes was 13.3 million
in 2000, with a projection of 32.9 million in 2030'.

Diabetes is an expensive disease. In Latin America and the Caribbean the cost
of diabetes was estimated at $65 billion in 20002. In that study, most of the es-
timated costs of diabetes was attributed to premature mortality and disability.
The few studies that have been conducted in Latin America and the Caribbean
have demonstrated that the quality of care for diabetes is suboptimal® 45 7.
High-quality diabetes care can improve glycemic control, and this has been as-
sociated with a lower frequency of certain complications and hence a reduction
in premature mortality® .

In September 2008 the Directing Council of the Pan American Health Orga-
nization adopted the resolution “Population and Individual Approaches to the
Prevention and Management of Diabetes and Obesity,” which calls on Member
States to strengthen their efforts in the prevention and control of diabetes and
obesity™ (http://www.paho.org/English/GOV/CD/CD48.r9-e.pdf).
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Building Blocks in Diabetes Education
and Control (BBDEC)

Diabetes management is complex and requires training and resources. This
document was prepared with input from a group of experts and people with
diabetes from 25 countries of the Americas with the aim of providing a simple
framework for diabetes care. This framework can be applied at different levels of
care, according to technical capabilities and available resources.

The preparation of this document was based on several international workshops
coordinated by the Declaration of the Americas on Diabetes (DOTA), with repre-
sentation from 25 countries. Annex 4 presents the complete list of participants
in the BBDEC workshops.

The final review of the manuscript was carried out by Juan José Gagliardino
(Argentina), Elena Carrasco (Chile), Elizabeth Duarte and Sandra Verduguez (Bo-
livia), Rosario Garcia (Cuba), Felicia Cafete (Paraguay), Linda Siminerio (United
States), Godfrey Xuereb (CFNI, /WHO, Geneva), and Anne Belton (Canada).

From 2004 to 2009 the Building Blocks program was implemented as a pilot in
the municipality of Misiones in Paraguay, with excellent results. Box 1 presents a
summary of the activities carried out in Misiones.

Based on the results obtained in Misiones, the document was reviewed and up-
dated in 2009 by Alberto Barcelé (PAHO), Elena Carrasco (Chile), Elizabeth Du-
arte (Bolivia), Felicia Cafete (Paraguay), and Juan José Gagliardino (Argentina),
who together prepared the final version in Spanish which was then translated to
English. The final English version was reviewed by Alberto Barcelé from PAHO,
Godfrey Xuereb from WHO, and Dalip Ragoobirsingh from the University of West
Indies, Mona Campus, Jamaica.

The result is this guide, Building Blocks in Diabetes Education and Control
(BBDEC)I, which organizes diabetes care according to different scenarios and
levels of treatment. It identifies the characteristics of each scenario and proposes
measures and standards to facilitate the establishment of a comprehensive care
network for people living with diabetes.
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Box 1

Building Blocks

in Misiones, Paraguay

The first pilot program for Building Blocks in Diabetes
Education and Control is being carried out in the De-
partment of Misiones, Paraguay, which has a primarily
rural population of 100,840. Health care in Misiones is
provided through one regional hospital, eight centers,
and 20 health posts that are participating in the project.
Building Blocks is being carried out in the Eighth Health
Region of Misiones, a predominantly rural area with dif-
ficult access to secondary and tertiary health care. The
population that has benefited from this project includes
approximately 48,000 people over 20 years of age.

Through the Building Blocks pilot, health professionals
were trained in diabetes management, making it possi-
ble to optimize treatment in the health units. Teamwork
improved, and community leaders were trained to act as
liaisons that could connect members of the community
to health services.

During the development of the Building Blocks project,
the annual number of diabetes screenings increased from
465 at the beginning of the project in 2004 to 2,615 in
2007. The number of educational activities on diabetes
increased from 180 to 3,000 in the same period. Clinical
and laboratory results from 520 patients were analyzed
at the beginning of the project and 12 months later. The
results showed improvement in all indicators, especially
those related to glycemic control.




The structure of diabetes care

The concept of comprehensive diabetes care

An approach that is unidimensional, exclusively biomedical, or centered on con-
trol of blood glucose is insufficient for achieving adequate control of diabetes.
Without the provision of comprehensive care, adequate and stable control for
the patient will not be achieved. This is the case even if excellent health ser-
vices are available, with free or very low cost availability of primary medical and
hospital care, self-management materials, insulin, and Oral Hypoglycemic Agent
(OHG) .

The International Diabetes Federation (IDF) has established levels of care (stan-
dard, comprehensive, and minimum) for various aspects of diabetes, including
glycemic control and complications. The IDF document also presents evidence
supporting its recommendations for diabetes control.

To improve control of diabetes and reduce the frequency of its chronic complica-
tions, patient education must be an integral part of medical care. Care should
also take into account the biological, emotional, and socio-familiar aspects of
each case, such as the structure and organization of the patient’s family and his
or her decision-making capacity. This global approach to the problem is known
as comprehensive care.

Toward this end, there is a current trend to incorporate humanistic areas within
university-level biomedical curricula in an effort to achieve a comprehensive ap-
proach that takes into account not only the disease but also the human being.

For the purpose of designing a model program of education and care, based on
the ideal comprehensive care, we need to define all aspects involved in the care
of people with diabetes. These include primary prevention, treatment, psycho-
social aspects, and education on physical activity and diet, among others, bear-
ing in mind that all these elements are interrelated. Behavioral changes are very
important in promoting healthy lifestyles and preventing or delaying the onset of
diabetes and its complications.

15
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Box 2

Risk factors for type 2 diabetes

Age > 45 (even if other risk factors are

absent)

» Overweight (BMI > 25 kg/m)

®» Sedentary lifestyle

®» Family history of diabetes (parents or
siblings)

®» High-risk ethnic origin, including
African, Hispanic, Native American,
Asian, or Pacific Islander descent

®» Previous tests showing impaired
glucose tolerance or impaired fasting
glucose

®» History of gestational diabetes or
mother of a newborn weighing more
than 9 pounds (4 kg)

®» Hypertension ( > 140/90 mm Hg) or
using antihypertensive treatment

» HDL cholesterol < 35 mg/dL (0.90
mmol/L) and/or triglycerides > 250
mg/dL (2.82 mmol/L)

» Women  with  polycystic  ovary
syndrome

®» Other clinical conditions associated to
insulin resistance (e.g., severe obesity,
acanthosis nigricans)

®» History of cardiovascular disease

Source: ADA™ 4
BMI: Body Mass Index is equal to the weight in kilo-
grams divided by the square of the height in meters.

16



Prevention in high-risk groups

Type 2 diabetes is most frequent in people who present one or more of its risk
factors (box 2). Diabetes can be prevented through healthy lifestyle programs
that promote proper eating habits, physical activity, and weight reduction' ¢ ",
Awareness is necessary at all levels of decision-making, both governmental and
nongovernmental. It is important to have a healthy urban environment that al-
lows people access to adequate and safe spaces for group or individual physical
exercise, health kiosks in schools and public places, and vegetable gardens and
community farms.

Diabetes detection

Diabetes screening should be considered for persons who have BMI > 25 kg/m?
plus one or more of the risk factors for type 2 diabetes. For persons who do not
present these risk factors, screening should begin at 45 years of age. Early detec-
tion of diabetes permits timely therapeutic intervention which in turn helps pre-
vent the emergence of chronic complications. Screening for diabetes in persons
who have hypertension is cost-effective'® . Screening for type 2 diabetes can
be recommended when there is full access to medical care that permits optimal
metabolic control™.

The American Diabetes Association (ADA)?°2' recommends that blood glucose
levels be tested in all persons 45 years of age or older. If the test is normal, it
should be repeated every three years.

Medical care

Medical care should be provided by a multidisciplinary team that includes pro-
fessionals from different specialties, including a physician, nurse, nutritionist/
dietician, physical education instructor, social worker, podiatrist, psychologist,
ophthalmologist, and educator, among others. Medical care should include early
diagnosis and treatment to ensure adequate metabolic control. Also essential
are periodic checkups with appropriate laboratory tests, which facilitate preven-
tion and early diagnosis of complications and make it possible to monitor the
evolution of the disease.

17

o8]
(=
=
9
z
@)
@
—
O
@)
N
(%]
z
Y
>
@
m
_|
m
[92]
m
)
(=
5
)
(@)
z
>
z
o
0
©)
z
_|
P
©)
—




18

Nutritional education and therapy

Education to help patients change their eating habits should cover:
B Personalized meal planning
B Selection and purchase of food (guided by a dietician/nutritionists)

B Food preparation, carbohydrate counting, glycemic index, and
information on eating out

Label reading
Proper use of sweeteners

Relationship between medication and meal plan

Relationship between physical activity and meal plan

Nutritional education should be oriented toward the prevention of
malnutrition (undernutrition, obesity, and overweight)?2. In addition,
it should provide guidelines for persons with diabetes on eating in
non-routine situations, such as camping and parties, and when other
illnesses are present.

Physical activity

Regular physical activity appropriate to the individual’s condition
should be recommended, taking into account any limitations related
to complications such as diabetic foot, neuropathy, retinopathy, or
heart disease. Physical activity can reduce atherogenic risk factors,
improve sensitivity to insulin, and increase HDL levels. It also helps
reduce obesity, contributes to emotional well-being, and can im-
prove blood pressure and reduce the risk of type 2 diabetes®.

In planning case management or prevention efforts, each person should
set incremental goals until reaching the optimal level of physical activity.
Incremental goals could include a gradual increase in the time spent on
physical activity and appropriate modification of types of food in the
diet, with provisions for what to do when the plan is not followed.

Diabetes education

Diabetes education is considered the basis of treatment and should



be promoted at all levels of care. It should be directed toward the entire popula-
tion, with special emphasis on:

B People with diabetes, starting at the time of diagnosis and continuing through
the rest of their life

B Family members and close associates of people with diabetes (in workplaces,
schools, etc.)

B Health workers, including rural physicians, generalists and internists, nursing
personnel, and health promoters in rural and peri-urban areas, all of whom
should receive continuous education and updating

B Diabetes educators: they should be trained in all countries, followed by their
accreditation as basic members of the health team

B Persons responsible for residential institutions such as prisons, children’s
homes, and homes for the elderly

Psychological support

Psychological support is recommended for everyone affected by diabetes: for
adults at the time of diagnosis, and for children and their families at the time of
diagnosis and, if necessary, on a continuing basis?. It is important to assess the
overall well-being of people with diabetes in order to identify those who require
psychological treatment. Psychological support can also play an important role in
motivating and helping people change their behavior and adopt healthier habits.

Self-help groups or clubs for people with diabetes

These are important because they provide moral and material support, allowing
people with diabetes to share their experiences in a setting of friendship and
caring?® 2. The objective of these groups is to help people with diabetes main-
tain metabolic control.

Treatment and prevention of complications
This requires the participation of a team with expertise in all the scenarios of pos-
sible diabetes complications. To the extent possible, access should be provided

to rehabilitation services for persons with irreversible injuries such as amputation
or loss of vision.

19
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Education takes on increased importance within the context of a comprehensive
diabetes care program, since various studies have shown that the cost of an
educational program is less than the cost of managing patients with acute and
chronic complications' 272829,

However, education will not be effective in the absence of an appropriate envi-
ronment. It is therefore important to ensure the availability of physical and rec-
reational activities, appropriate access to health care and comprehensive dietary
plans that focus on health options rather than on restrictions.

Characteristics and objectives of
comprehensive diabetes care

Comprehensive care for people with diabetes should be accessible, continuous,
egalitarian, and effective. Toward this end, it should meet minimum international
standards™ 22 %; it should be available in all countries and to populations of different
socioeconomic and cultural status; and it should be included at every level of health
care, including home and community care as well as primary, secondary, and tertiary
care. These levels, in turn, should be part of a well-structured system that allows
each patient to access the level of care appropriate to his or her needs.

In order to achieve this, guidelines must define the functions at each level. The re-
quired services must be in place, and a minimum level of resources, at least, must
be available.

The treatment team should be made up of specialized physicians (such as endocri-
nologists and/or diabetes specialists), pediatricians, diabetes educators, dietician/
nutritionists, nurses, psychologists, physical therapists or physical education train-
ers, social workers, ophthalmologists, cardiologists, nephrologists, urologists, neu-
rologists, and podiatrists. It is also important to have adequately trained, motivated,
and informed health workers at the first level of care, such as general practitioners,
primary care nurses, or physicians of other specialties.

In places with fewer resources, trained health promoters or health agents, who can
be people with diabetes or community leaders, can play a role. Social workers and
nurses in the community can serve as links between patients and the health services.
At the same time, with appropriate training, they can follow up on patients and de-
tect problems.

20



Minimum, desirable, or optimal levels of care can be established according to the
technical and financial resources of a country or region for the primary, secondary,
and tertiary levels of care?'.

According to the World Health Organization (WHO), a Comprehensive Care Team
for adequate diabetes control should consist of a physician and a health educator.
The physician in charge of the team should have diabetes training and should be
able to provide continuous care, from diagnosis through monitoring of patients with
established diabetes, some of whom may have chronic complications.

A specialized Diabetes Unit should include a diabetes specialist, an endocrinologist,
or an internist with special training in diabetes, as well as a professional educator and
other professionals such as a podiatrist and a nutritionist.

A Diabetes Center is a tertiary care unit that provides the complete range of diabetes
care. It should have at least one endocrinologist; two professional educators from
different disciplines; several physicians of different specialties, such as cardiologists,
nephrologists, and ophthalmologists; and at least two professionals with related
specialties such as psychologists, dieticians or nutritionists, and podiatrists.

The team, unit, and center should be complemented by other allied professionals,
including social workers and health promoters. They should have access to biochem-
ical laboratory tests for the monitoring and management of diabetes, even if the
monitoring is done only with glucometers. The concept of a public health approach
rather than a purely medical approach should be promoted in an appropriate man-
ner at each level of care.

The Building Blocks concept can be applied to the model of care proposed by the
WHO (Box 3)

Definition of the three working
scenarios

Scenario 1 should provide people with the essential minimum services needed
for diabetes control or treatment. In addition, this scenario should offer support
for prevention and education. This is the scenario where the local diabetes as-
sociations can play an important and active role. Those working in this scenario
face perhaps the greatest limitation in resources, but also have the greatest con-
tact with the community.

21
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Scenario 2 should provide the same indispensable minimum services and should,
in addition, improve the quality of care and take a preventive approach to the
treatment of diabetes and its complications.

Scenario 3 should offer advanced services for diagnosis, treatment, education,
prevention, and especially treatment of complications, making use of specialized
centers that provide high-quality care and access to state-of-the-art technology.
This scenario can function as a scientific and educational reference for those
working in more limited settings.

Box 3

Diabetes care by scenarios and levels

T 3
Diabetes center

Specialized unit Same as Scenario 2

Tertiar
e/ Comprehensive

care team Same as scenario 1 Same as scenario 1

Diabetes unit

Diabetes team Same as Scenario 2

Secondary Physician

Basic education S S o1 S S o1
Basic treatment of >2me as Scenario ame as Scenario

complications
Diabetes team

Physician

Basic education

Basic treatment of
complications

Same as Scenario 2

Same as Scenario 1 Same as Scenario 1
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Characteristics of the scenarios

1) Characteristics of Scenario 3 (High Level of Resources)
In this scenario, there are sufficient resources for the prevention and control
of diabetes. Diabetes education, both for the health team and for people with
diabetes, will be a fundamental strategic part of a structured, intersectoral
diabetes program that also includes research and evaluation.

Box 4

SCENARIO 3

In this scenario, This scenario features the following activities:
the  population
has access to spe-
cialized medical
services. m Coordination with and among the country’s
health and education authorities

Primary prevention

In the general or at-risk population:

It includes an
ongoing, struc- m Mass media campaigns
tured education
program that is

evidence-based, ) ; :
il el EnTem. = Promotion of healthy lifestyles (meal planning

and physical activity)
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m Intensified efforts to detect risk factors for
type 2 diabetes

It includes di-

agnosis, self- ™ Implementation of programs for the adoption
monitoring, mon- of healthy lifestyles

itoring, and fol-  Secondary and tertiary prevention

low-up. At the individual level, for persons affected by

It assumes ade- various aspects of diabetes:
quate availability

of and access to
medicenes and ™ High-technology treatment of complications

supplies needed 1 Rehabilitation
to provide care

for diabetes, car-
diovascular risk = Epidemiological and clinical research

I Specialized diagnosis of complications

Specialized evaluation and research on diabetes

factors, and ‘_j'a' m  Evaluation of structure, processes, and out-
betes complica- eEE

tions.
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2) Characteristics of Scenario 2 (Medium Level of Resources)
This scenario features limited resources for the prevention and control of dia-
betes. Diabetes education, both for the health team and for people with dia-
betes, will be a fundamental part of the strategies. All activities will be evalu-
ated objectively.

Box 5

SCENARIO 2

The population has This scenario features the following activities: | ©
limited access to

specialized medical Primary prevention

services. . ) >
In the at-risk population:

Evidence based it

includes tructured ™ Dissemination campaigns W
educational pro- B Intensified efforts to detect risk factors for "
gram with evalua- type 2 diabetes

tion. m Promotion of healthy lifestyles (meal plan- = =
Diagnosis, monitor- ning and physical activity) o
ing, and follow-up.  m Implementation of programs for the adop-
Limited  availability tion of healthy lifestyles 7))
of medicines on the m Serious efforts to reduce blood lipids

essential list and

of supplies for the c
treatment of diabe- Secondary and tertiary prevention

tes and cardiovas- m Specialized diagnosis of complications z

lar risk f: rs. Bt
cular risk tactors m Treatment of complications =

!"m'ted availabil- o popabilitation o
ity of treatment for
complications.

Diabetes evaluation and research

m Epidemiological and clinical research

m Evaluation of structure, processes, and
outcomes
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3) Characteristics of Scenario 1 (Low Level of Resources)
This scenario which has the minimum level of resources needed for the pre-
vention and control of diabetes. Diabetes education, both for the health team
and for people with diabetes, will be a fundamental part of the strategies. All
activities will be included in medical records.

Box 6

SCENARIO 1

The population has This scenario features the following activities:
access to basic med-

€ - Primary prevention
ical services.

In the at-risk population:
Educational program —

with at least mini-
mum evaluation.

Diagnosed, monitor-
ing, and follow-up.

Availability of medi-
cines on the essen-
tial list for treatment
of diabetes.

Epidemiological re-
search is not avail-
able, but there are
elementary resourc-
es for undertaking it.

Basic information on
diabetes.

Integrated program
that includes the
community and local
political authorities.

Preparation of materials for local dissemi-
nation

Actions to detect risk factors for type 2
diabetes

Promotion of healthy lifestyles (meal plan-
ning and physical activity)

Implementation of programs for the adop-
tion of healthy lifestyles

Follow-up of cases

Secondary and tertiary prevention

Diagnosis of the disease and its complica-
tions

Self-monitoring

Diabetes treatment (meal planning and
physical activity) and prevention of com-
plications (eyes, feet, microalbuminuria)

Support groups (educational or mutual
support)

Diabetes evaluation and research

Basic epidemiological research

Evaluation of results
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Diabetes prevention according
to levels of care

In general, diabetes prevention can be summarized as follows:

Primary prevention: Primary prevention takes place before diabe-
tes appears, thus reducing the number of cases. It should be target-
ed not only to individuals at risk but also to the community at large.
Primary diabetes prevention can be carried out through a structured
program of diet and physical activity' 7 for people who present
risk factors such as central obesity (the high-risk approach). It also
includes activities designed to reduce the frequency of risk factors
in the populations (the population-based approach)® 2 3. These
are geared to the promotion of healthy eating habits and a culture
of physical activity, as well as healthy cities with spaces that facili-
tate both group and individual exercise, health kiosks in schools and
public places, vegetable gardens and collective farms.

Secondary prevention: Secondary prevention consists of early de-
tection of persons with diabetes and immediate and effective treat-
ment of the disease. This includes diabetes screening programs.

Tertiary prevention: Tertiary prevention includes measures for pre-
venting complications of diabetes and their associated disabilities.
It has been shown that the proper control of diabetes and its cardio-
vascular risk factors reduces the development and progression of
chronic complications®?.

There should be guaranteed access to OAG and especially to in-
sulin, which, because of its cost and complex clinical management,
is often prescribed late or underutilized. To achieve optimum com-
prehensive care for persons with diabetes, it is important to facili-
tate access to self-monitoring materials and to laboratory tests on a
schedule appropriate to each case.

Although not all settings have sufficient resources to provide com-
prehensive diabetes care at the same level of development, the ser-
vices can be implemented in stages, as human and economic re-
sources allow. It should also be kept in mind that different scenarios
may apply to different population groups within the same country.



The Chronic Care Model

The Chronic Care Model?** is a frame of reference for organizing medical care for
chronic diseases. It recommends establishment of a productive interaction be-
tween the informed and activated patient and a well-prepared health team as a
means to improve outcomes. The Building Blocks program encompasses all the
components of this model, as described briefly below.

Community
Resources
and

Policies

i
Infomed, Productive Prepared,
Activated : Proactive
Patient Practice Team

The community. When resources are mobilized through the community, patients
can be motivated to participate in programs based on community needs.

Organization of the health care system. In order to create an organizational
culture and mechanisms that promote high-quality care in health facilities, it is
necessary to have visible support from the highest levels of the health system
and from those in charge of the services.
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Self-management support. Patients must understand their role in controlling
their disease and their responsibility for maintaining their health.

Delivery system design. Improving the health of people with chronic conditions
requires transformation of a system that is primarily reactive, responding only
when the person is ill, into a system that it is proactive, striving to maintain the
person in the best possible health through continuous care.

Decision support. Decisions related to patient treatment need to be based on
explicit and proven evidence-based guidelines.

Clinical information system. Effective care for chronic conditions is impossible
without an information system that ensures immediate access to key records of
individual patients, as well as to records of the population or group of patients
served by the facility.

Area of the Aspects of Building Blocks for Diabetes
Chronic Care Model Education and Control

Continuous comprehensive care by levels of care

Organization of the health and different technical capabilities (health promot-

care system ers, nurses, general practitioners, specialized physi-
cians)

Self-management Support Diabetes self-management education

Delivery system design Management by level of health care

Decision support Evidence-based guidelines

Clinical information system Monitoring of care, record cards, QUALIDIAB

Community resources Clubs for people with diabetes, work with commu-

nity leaders and civil society organizations



Adequate diabetes care

Preparation of clinical protocols

Box 9

Components of a comprehensive
diabetes evaluation

Clinical history and health status

% Age and characteristics at the onset of diabetes (example: ketoacidosis,
fortuitous diagnosis)
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®» Dietary habits, nutritional status, and history of bodyweight, growth, and
development in children and adolescents

®» History of diabetes education

®» Review of previous treatments and response to therapy (previous mea-
surements of Alc)

% Current diabetes treatment, including drugs, meal planning, results of
glucose monitoring, and use of data by the patient

®» Frequency, severity, and causes of ketoacidosis
®» Hypoglycemic episodes

m Knowledge about hypoglycemia

B History of hypoglycemic episodes: frequency, severity, and causes
% History of diabetes complications

B Microvascular: retinopathy, nephropathy, neuropathy (sensory, in-
cluding history of foot injuries; autonomic, including sexual dysfunc-
tion and gastroparesis)

® Macrovascular: cerebral vascular disease, peripheral vascular disease

®» Others: psychological problems, dental diseases
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Physical examination
Height, weight, Body Mass Index, waist and hip circumference

Blood pressure, including determination of orthostatic pressure if
indicated

Examination of the ocular fundus
Palpation of the thyroid

Skin examination (search for acanthosis nigricans and examination
of injection sites)

Examination of the feet

B Inspection

B Palpation of dorsalis pedis and posterior tibial pulses
B Presence/absence of patellar and Achilles reflexes
]

Test proprioception, vibratory sensation, and protective sensa-
tion with monofilament

Laboratory evaluation

»

\ 4

Alc (indicate if results for the past 3 months are not available)
If results for the past year are not available, indicate:

Lipid profile, including total cholesterol, HDL, LDL, and triglycerides
Tests of liver function

Test of albuminuria excretion with albumin creatinine index. Mid-
stream urine specimen should be examined for possible evidence of
urinary tract infection to help interpret microalbuminuria results.

Serum creatinine and calculation of the glomerular filtration rate

Thyroid-stimulating hormone in patients with type 1 diabetes or
dyslipidemia, and in women older than age 50

Referrals

A 2B 2 2 2 2 4

Annual eye exam with dilation

Family planning for women of reproductive age
Nutritionist/dietitian

Education in self-management

Dental examination

Mental health specialist if needed

Podiatrist if needed




Establishing goals for changing
attitudes and skills of health care
providers

This approach can be used at each level of care. Just as the goals established
for patients should be developed and evaluated on the basis of outcomes and
behavioral changes, the same process can be used to help health care providers
establish and evaluate goals that provide guidance for showing an improvement
in outcomes. This approach will enable health care providers to develop the
building-block process and measure feedback as it becomes available.

For example, at the primary level, health promoters can establish a goal to in-
crease opportunities for people to do more walking in a given community. Foot-
paths can be developed, safety can be increased in poor or dangerous areas,
and walking in shopping malls can be promoted, since they constitute a safe
space. In cities, such measures might include closing off a major street one day a
week for the use of bicyclists, runners, and walkers. Promoting opportunities to
increase physical activity would be one building block in the process of behavior
change. If people in a community have opportunities to change their behavior
by increasing the time they spend walking, it could potentially lead to improved
outcomes through reduction of risk for diabetes and cardiovascular disease.

At the secondary level, a building block in the behavior-changing process might
be to train nurses to examine the feet of people with diabetes. Success could be
measured in terms of the ability of nurses to conduct this examination and/or the
number of individuals examined, by evaluating a demonstration by the nurse or
by recording the number of patients whose feet were examined. The expected
outcome would be a reduction in ulcers and/or amputations.

At the tertiary level, physicians could monitor themselves in terms of the num-
ber of patients referred for an annual eye exam. If the referred patients are ef-
fectively evaluated by specialists and there is adequate follow-up, the expected
outcome would be a reduction in the incidence of retinopathy and fewer cases
of vision loss or blindness.
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Components of diabetes care

Building blocks in diabetes education:
Diabetes self-management education

Within the comprehensive care framework, the education of persons with diabe-
tes should be based on scenarios and levels of care. It should take into account
the integrated universe of factors that help determine human behavior, such
as habits, customs, and the family and the social environment surrounding the
individualss.

It is important not to separate diabetes from the person who lives with diabe-
tes. People with diabetes have the daily experience of trying to manage their
disease, and they should be aware of its serious consequences for their health.
Thus, therapeutic diabetes education is understood as a teaching-learning pro-
cess in which the patient develops self-management skills in relation to his or her
own disease. As an integral component of treatment, diabetes education should
be individualized, taking into account the individual’s culture and personal be-
havior and clinical characteristics.

The health team should provide each diabetes patient with information and
appropriate strategies based on his or her particular needs for treatment and
disease management. Every contact with health professionals provides an op-
portunity for education. This should be based on problem-solving and the devel-
opment of self-management strategies, helping patients acquire the information,
knowledge, and skills they need to manage their diabetes and make day-to-day
decisions. These decisions concern lifestyle and behavioral changes, as well as
decision-making in emergencies 353637,

The health team should have the skills and diagnostic tools to identify factors
that may affect the person’s commitment to treatment. The team needs to relate
effectively to the person’s family members and to other professionals involved
in his or her care. It has been shown that the health team’s commitment and
training in strategies for education and behavioral change are a major factor in
determining whether diabetes management meets its objectives™?.

32



Elements of successful diabetes self-management education

Diabetes education should follow a four-step process of diagnosis, planning,
implementation, and evaluation.

1. Diagnosis

Diagnosis is the first step in the education process. During diagnosis, information
is compiled about the patient’s experiences, beliefs, knowledge, and support
(from the family or workplace). The health system should facilitate this informa-
tion collection and documentation so that the time spent preparing the clinical
history results in a record that is clear and useful, both for the family doctor and
for others providing services to patients. Particularly helpful are preprinted forms
containing all the items to be considered; health workers can fill in the blanks by
marking with an X or providing short answers or numbers. It is also useful to have
a record card with information on medication and other relevant data such as the
existence of complications, which patients bring with them on every visit to the
health center or emergency room.

Box 9 shows the components of a diagnosis and examples of data to collect for
each component.

Educators and other health providers should continually review and update data
on the patient’s diagnosis throughout the period of diabetes self-management
education. This ongoing reassessment will enable both patients and health pro-
fessionals to continue to develop realistic and achievable goals for behavioral
change.

2. Planning

The health team should use patient assessment data to develop an action plan
that includes the establishment of goals. An open agreement with the patient
about these goals will create a shared agenda that in turn will make it possible
to measure the patient’s progress. The goals should be realistic, achievable, and
quantifiable.

3. Implementation

The next step is to turn the action plan into an educational intervention. During
the implementation phase, educators should consider the methods, the setting,
and the documentation needed.
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Methods and setting

For newly diagnosed patients, education should begin immediately in the hos-
pital, primary care clinic, physician’s office, or diabetes association or club, and
should continue for a period of weeks or months after diagnosis. Although
some of the initial educational activities can be done in a group setting, most
will be carried out on an individual basis. Continuing education can be formal
or informal and can be conducted in group sessions or individually.

Creative approaches should be used in diabetes education. Innovative alterna-
tives to traditional teaching presentations, such as skills demonstrations, role-
playing, or games, should be offered. Although books and pampbhlets are useful,
educators should also explore other media such as videos, computers, and the
Internet. In planning educational activities, it is essential to take into account the
literacy levels of those who will be educated.

Settings that facilitate learning should be selected. Training centers, headquarters
of diabetes organizations or diabetes support groups, clinics, hospitals, and doctor’s
offices are all acceptable. Both creativity and comfort help promote the learning
process. In working with the elderly, attention should be paid to room temperature,
site comfort, and legibility of written materials. Games, CD-ROMs, and the Internet
can be useful in working with adolescents. Visits or tours to markets and restaurants,
as well as purchase of footwear under the guidance of trained podiatrists, are cre-
ative ways to conduct education outside the clinical environment.

Documentation
Members of the health team should share information by documenting each
patient’s educational activities in a permanent medical or educational record.
The record should include the diagnosis, the goals, the teaching plan with its
objectives, an assessment of what was learned, and a plan for follow-up educa-
tion and counseling.

4. Evaluation

Evaluation, outcomes measurement, and continuous quality improvement are terms
used frequently in diabetes management and skills training. Broadly defined, evalu-
ation is a method of determining the significance or value of a given study.

This is an essential step in the process of providing quality education, both at the
programming level and with individual patients. Through the evaluation of pro-
grams, health care personnel can identify the interventions that are most appropri-
ate and that produce the best outcomes at the individual and collective levels.
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At the individual level, evaluation enables the patient and the diabetes educator
to determine whether the behavioral goals agreed upon at a previous visit have
been accomplished, whether they continue to be appropriate, and whether they
have led to the desired outcomes. It is also important to evaluate the level of
user satisfaction.

An outcome is defined as a measurable product and is the change in an indi-
vidual’s state or condition as a consequence of health care over time. Health
care institutions compile data on a variety of activities. The outcomes most fre-
quently associated with diabetes education programs fall into three categories:
psychosocial (for example, quality of life related to diabetes, coping ability, self-
efficacy), educational (learning and behavioral), and clinical (medical).

Health-related behavioral changes are unique and measurable outcomes of ef-
fective diabetes education. Behavioral outcomes can be achieved in several ar-
eas, including physical activity, meal planning and food selection, adherence
to a medication regimen, blood glucose monitoring, psychosocial adaptation,
problem-solving for glycemic variance (hyper- or hypoglycemia, sick days), and
activities for risk reduction.

Box 10 lists several examples of the behavioral goals and related outcomes that
can be measured to evaluate the effectiveness of the educational and skills train-
ing process for a particular patient. These outcomes are evaluated systematically
through patient self-reporting in follow-up visits to the physician’s office or in
classes, and are revised as necessary.

The patient is more likely to achieve the desired outcomes if instruction focuses
not only on clinical-metabolic outcomes but also on identification and imple-
mentation of specific, measurable behavioral goals. This combination will make
it possible to implement realistic steps over specific time periods. For example,
instead of a patient deciding, “l am going to increase my physical activity,” a
more effective commitment would be, “I am going to walk for 20 minutes, twice
a day, at least 5 times per week.”

Outcomes measures are data that describe the health status of an individual. To
measure outcomes effectively, data must be collected over time and the data
collection instruments must be administered on multiple occasions. Increasingly,
outcomes measurement is considered one of the best ways to improve perfor-
mance in providing health care.

Continuous Quality Improvement (CQl) is a methodology used to evaluate how
satisfactorily an organization is providing care that meets given quality standards.
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Box 10

Behavioral goals and expected

behavioral outcomes for diabetes
self-management training

Behavioral goal Expected behavioral outcome

| will drink a diet (low calorie) bever- Consumption of diet (low calorie) bev-
age with lunch until my next visit to the erages instead of regular soft drinks.
clinic in 2 weeks.

| will attend a smoking cessation class Reduction of cigarette smoking from
once a week for the next month. 2 packs to 1 pack a day.

| will walk for 10 minutes every other Establishment of a consistent physical
day for the next week. activity routine.

| will check my blood glucose or More frequent measurement of blood
blood sugar twice a day for the next glucose or blood sugar.
2 weeks.

The first step toward providing a quality educational program is reflected in the
following questions: I) Are patients receiving the information and services they
need? 2) Are the methods used to provide these services effective?

Building blocks in nutrition

A well-planned diet is one of the cornerstones of the diabetes treatment. Without
it, it is difficult to obtain adequate metabolic control. Moreover, diet, together with
exercise, constitutes in many cases the only therapeutic measure. Even where medi-
cation is required these remain cardinal to the management of the patient.

The objectives of medical nutrition therapy are to: %3¢

1. Reach and maintain:
Level of blood glucose in the normal range or as close to normal as possible.
Level of lipids and lipoproteins that reduce the risk of vascular diseases.
Level of blood pressure in the normal range or as close to normal as possible.
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2. Prevent or at least delay development of chronic complications of diabetes
through modifications to nutrient consumption and lifestyle.

3. Evaluate nutritional needs, taking into account cultural preferences and indi-
vidual readiness to change.

4. Maintain the pleasure of eating, limiting food consumption only when this is sup-
ported by scientific evidence.

Nutritional requirements of people with diabetes are the same as those of non-
diabetic individuals, and their diet should be no different than that of the rest of
the household. Once the patient knows about food composition, the ingredients
of recipes and the amounts that should be consumed, the appropriate portions
can be eaten. A healthy diet should include foods that contain a balance of com-
plex carbohydrates, whole grains, legumes, fruits, vegetables, low fat or skim
milk, low fat or white meats, and fish. Making use of carbohydrate counting is
one way of determining how much carbohydrate are required.

Nutritional therapy and type 1 diabetes

A practical guide to nutritional management of diabetes can be found in the
CFNI Protocol for the Nutritional Management of Obesity, Diabetes and Hyper-
tension in the Caribbean*

(available at: http://www.paho.org/English/CFNI/cfni-ProtocoINMODH1.htm)

Primary objectives:

1) To provide adequate energy for growth and development through a combi-
nation of an insulin regimen, proper eating habits, and physical activity.

2) To facilitate changes in diet and physical activity that will improve metabolic
control.

It is recommended that patients who use insulin synchronize their meal plan with
the prescribed therapeutic schedule. They should spread their meals through-
out the day, for example, three or four small, main meals and snacks in between
when necessary.

People with type 1 diabetes need to measure their blood glucose and adjust their
insulin doses accordingly. Intensified (physiological) therapy that includes a multiple-
dose regimen or use of an infusion pump allows for more flexibility in the timing of
meals and snacks as well as in portion size, though attention must be paid to caloric
requirements in order to avoid weight gain.
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Nutritional therapy and type 2 diabetes

In obese people with type 2 diabetes, the first line of therapy is a low-calorie
eating plan to control blood glucose and lipids and maintain normal blood pres-
sure as well as reduce weight. This type of nutritional therapy and weight loss im-
proves blood glucose levels in the short term and can result in better metabolic
control over the long term?®. Nevertheless, traditional dietary strategies and very
low calorie diets do not have much beneficial effect in the long term because of
lack of patient compliance, and they can even be harmful.

Nutritional recommendations for a healthy lifestyle can be applied to most pa-
tients with type 2 diabetes. However, since many of them also have dyslipidemia
and hypertension, these recommendations should be accompanied by reduc-
tions in the intake of saturated fats, cholesterol, and sodium.

Persons who are overweight (BMI of 25 or greater) or obese (BMI of 30 or great-
er) should be managed with a low-calorie diet. An attempt should be made to
reduce normal daily intake by 500 kcal/day. Most effective low-calorie diets con-
tain 1,000 to 1,500 kcal/day*'. In these cases it is recommended increasing the
intake of vegetables, restriction of saturated fats, and elimination of fried food
from the diet.

Normal-weight persons (BMI between 19 and 25) should follow a well balanced,
normal-calorie eating food plan. If they have managed to maintain an acceptable
weight with their habitual intake, the only changes might be modifications in the pro-
portions of different food groups, with no change in total caloric intake. This is calcu-
lated as between 25 and 35 kcal/kg/day, depending on physical activity levels.

In underweight persons (BMI lower than 19) with no history of malnutrition,
weight loss usually indicates lack of insulin or very poor metabolic control with
significant caloric loss through glucosuria or muscular breakdown that is con-
verted to glucose through transamination and then gluconeogenesis.

For patients being treated with insulin or insulin secretagogues, an important strat-

egy is to learn how to apportion carbohydrates between meals and snacks. Regular
exercise and lifestyle changes can facilitate long-term changes in bodyweight.
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Proportions of nutrients

Proteins

It has been suggested that there should be only moderate amounts of protein
in the diabetic diet in order to reduce the risk of nephropathy. However, there is
no evidence to support the premise that high protein intake contributes to the
development of diabetic nephropathy, nor has it been demonstrated scientifi-
cally that excessive protein intake increases glycemia levels# 4% 4. Moreover, no
relationship between high protein intake and glomerular hyperfiltration has been
found in insulin-treated patients. While the foregoing may be true, one must bear
in mind that there is interconversion of metabolites. As a result of which proteins
consumed in excess of bodily requirement can be converted to triglycerides by
way of acetyl coA which will eventually lead to increase in weight.

Several diabetes guidelines including those from the American Diabetes Asso-
ciation (ADA)* and the Latin American Diabetes Association (ALAD)? follow the
RDA (Recommended Dietary Allowance) for the general population, namely, 0.8
gram of high-quality protein per kilogram per day in adults, or around 10% of
daily calories. When glomerular filtration starts to drop, intake should not be re-
stricted below 0.6 g/kg/day, in order to avoid malnutrition*. This should always
be done under clinical supervision.

Carbohydrates and sweeteners

The percentage of calories from carbohydrates varies from one individual to an-
other, based on the person’s eating habits and targets for blood glucose and lipids.
The recommended proportion, depending on treatment objectives, ranges from
45% to 65% of total calories. The person’s metabolic profile and need for weight
loss should be considered when determining the monounsaturated fat content of
the diet. Restricting total carbohydrates to less than 130 grams per day is not rec-
ommended, as the brain and central nervous system have an absolute requirement
for glucose as an energy source. Complex carbohydrates, which also have a high
percentage of soluble dietary fiber, are found in legumes, grains, vegetables, and
fruits, and they should be included in a healthy diet.

It is advisable to eliminate simple sugars (honey, brown sugar, molasses, white
sugar) or reduce them to not more than 5% of calories in the diet, since they
serve mainly as extra calories?'.

Moderate use of non-caloric sweeteners, such as aspartame, saccharin, acesul-

fame potassium, or sucralose, does not represent a health hazard. These are
permitted as sugar substitutes when consumed according to the recommenda-
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tions of the U.S. Food and Drug Administration (FDA). Their caloric
value is insignificant.

On the other hand, sweeteners as sorbitol and fructose have the
same caloric value as sucrose, and this fact should be taken into ac-
count when they are consumed in processed foods. It is also worth
considering the added financial cost of such products.

Lipids

Lipids should account for less than 30% of total calories, with 10% or
more in the form of monounsaturated fatty acids, less than 10% in
saturated fats, and less than 10% in polyunsaturated fats. Omega-3
fatty acids (EPA and DHA) found in fish have a beneficial effect on
triglycerides. It is also recommended that cholesterol intake be lim-
ited to no more than 300 mg a day and that intake of trans fatty
acids be eliminated*48.

If weight loss is desired, fats in the diet should be reduced. If this
regimen is maintained over a long period of time, it contributes not
only to weight loss but also to improvement in dyslipidemia and
eventually to cardiovascular health.

Sodium

Individuals differ in their sensitivity to sodium intake, which is related to
blood pressure. The recommendation for sodium is the same as for the
general population: no more than 2,400 mg/day, equivalent to 6,000
mg/day of sodium chloride. This usually means a reduction in the usual
salt intake which can be achieved by reducing adding salt to cooked
meals and choosing a low sodium option of processed food.

Alcohol

The recommendations regarding alcohol are the same as those for
the general population. It is recommended not to drink ever on an
empty stomach; red wine is preferable because it contains phenols
(antioxidants). The recommended maximum consumption is not
more than two drinks a day for men and not more than one a day for
women (1 drink = 12 oz. beer, 5 oz. wine, or 1.5 oz. distilled spirits).

Abstention from alcohol is recommended during pregnancy, and in
hypertriglyceridemia, pancreatitis, hypertension, or neuropathy.



A person with diabetes who is already completely abstemious should not start drink-
ing. Vegetables or fruits can provide antioxidants, particularly fresh grapes.

Vitamins and minerals

An adequate diet usually provides these micronutrients in sufficient quantity and sup-
plements are ordinarily not necessary, but there are several exceptions. Individuals
on long-term low-calorie diets should supplement their diet with iron and B-complex
vitamins. Pregnant women should receive supplements of iron, folates, and calcium.
Women with osteoporosis should receive calcium. Malnourished or elderly persons,
depending on their particular deficiencies, may require supplements as recommend-
ed by their physician. Supplements should only be prescribed or recommended by
health providers; mega dose formula should be avoided unless prescribed.

Pregnancy

Emphasis is placed on controlling blood glucose, ketone in urine, and weight, with
the corresponding necessary adjustments. If the pregnant woman is obese, strict low-
calorie diets are contraindicated because fasting in pregnant women can produce
ketone bodies that can harm the fetus. The objectives of nutritional therapy are to
provide adequate maternal and fetal nutrition, sufficient energy intake for appropriate
weight gain, and mineral and vitamin supplementation. It is important to maintain op-
timal glycemic control through nutrition. Daily requirements are increased by 300 kcal
a day, beginning in the second trimester, and by 10 grams of high-quality protein.

A woman with type 1 or type 2 diabetes who becomes pregnant need only ad-
just her meals and snacks to prevent the hypoglycemia that can result from the
constant flow of glucose from mother to fetus. An evening snack is always neces-
sary for preventing nocturnal hypoglycemia. The ADA recommends a snack at
bedtime to prevent accelerated ketosis overnight®.

The diet of a woman with gestational diabtes should provide sufficient energy to en-
sure good maternal and fetal nutrition, allow for adequate weight gain, and achieve
and maintain normal blood glucose and the absence of ketones. Specific nutritional
recommendations are determined individually, based on the personal characteris-
tics and glycemic profile of each pregnant woman. Macrosomia is a potential danger
in pregnant women with diabetes (whether she has type 1, type 2, or gestational).
Sometimes is recommended necessary to give small doses of insulin periodically to
ensure tight control of blood sugar and avoid chances of macrosomia.

Breastfeeding is recommended for mother with both pre-gestational and gesta-
tional diabetes. However, successful breastfeeding requires careful planning and
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monitoring. Breastfeeding lowers blood glucose levels and requires energy and
dietary supplements for the mother. But the requirements are the same as for
lactating mothers who do not have diabetes, that is, an additional 500 kcal and
additional 18 grams of high-quality protein per day.

Physical activity

Physical activity or exercise plays a key role in prevention of type 2 diabetes and oth-
er diseases related to obesity. The general recommendation is that people engage
in at least 30 minutes of moderate physical activity on most days of the week*-%.

Physical activity is a fundamental aspect of diabetes management and should

meet the following goals:

®» Short-term: change from a sedentary lifestyle.

» Medium-term: exercise at least five times a week for 30 minutes (150 minutes
per week).

®» Long-term: increase frequency and intensity over time.

Intense exercise or competitive sports require preventive measures. People who
use insulin should monitor blood glucose both before and after exercising.

Physical activity in severely decompensated patients with ketonuria (+) is contraindi-
cated, since exercise worsens the metabolic condition. This can also occur in compen-
sated patients who do not take appropriate measures. Before changing their patterns
of physical activity, people with diabetes should be evaluated by their physician, with
the appropriate diagnostic tests. It is important that the physical examination looks for
sign and symptoms of diseases that affect the cardiovascular and circulatory system,

Box 11
Exercises for people with diabetes and

loss of protective sensitivity

Contraindicated exercises Recommended exercises
Treadmill Swimming

Long walks Cycling

Running Rowing

Exercises that are done while sitting
Arm exercises

Other non-weight-bearing exercises
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eyes, kidneys, feet, and peripheral nervous system. High-risk sports where the pa-
tient cannot receive immediate aid (mountain climbing, gliding, diving) are not recom-
mended. Inspection of the feet before each physical activity should be emphasized.
Some physical exercises are not recommended for people with loss of sensitivity.

Healthy habits

It is essential that all people with diabetes avoid or stop smoking. Smoking signifi-
cantly increases the risk of developing macrovascular complications and poses an
even greater risk than hyperglycemia in this regard.

Food and nutrition education

There are several phases of food and nutrition education, which should be
planned and implemented in a parallel and complementary manner:

1. Training is provided for nutrition education specialists.

2. Food and nutrition education programs are made available at the different
levels of care and in the different scenarios. These range from community and
home care, in which health promoters and monitors play the principal role,
through primary, secondary, and tertiary health care.

3. The functions of each group of educators at each level are defined and are
well coordinated in terms of patient referrals.

Nutrition programs should be tailored to the available economic and human re-
sources of each health service. It is recommended that standards be set for both
minimum and optimal levels of care.

Carbohydrate (CHO) counting

Carbohydrate counting 5529354 js a method that allows flexibility in the diet. The
principal objective is to achieve a balance between control of blood glucose,
insulin dosage, and carbohydrate (CHO) intake.

Foods contain variable amounts of carbohydrates, proteins, lipids, vitamins, min-
erals, and water. Carbohydrates are the components that have the greatest influ-
ence on blood glucose.

Usually, people with diabetes have restrictions placed on the types of foods they
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can eat. By understanding how carbohydrate counting works, patients can enjoy
a wide variety of foods, change their breakfast routines, go to a restaurant, and
eat new dishes, all without elevating their blood glucose.

Carbohydrate counting has three levels. The most basic is for people with type
2 diabetes who are able to maintain good blood glucose with adequate meal
planning and physical exercise, whether or not they also need oral antidiabetic
drugs. At this level the concept of carbohydrate counting is introduced, with a
focus on the carbohydrate content of each type of food. The patient determines
his or her intake, knows the carbohydrate content of each food, calculates the
carbohydrate intake, and plans meals accordingly.

The intermediate level relates food intake with medication, exercise, and blood glu-
cose levels. Based on an examination of food consumption records and analysis of
blood glucose values, strategies are developed to meet blood glucose targets.

The advanced level is designed for teaching to people with type 1 diabetes who use
multiple doses of crystalline insulin or rapid-acting insulin. This makes it possible to
correct insulin dosage and to analyze the insulin/carbohydrate relationship.

Algorithms based on 1 unit of insulin for every 15 grams carbohydrates (CHO)
are effective and safe, so this can be used as a starting point.

Box 12
Remember which foods contain CHO
CHO/100 g
Bread, cereals, rice, pastas, potatoes, corn 50-80 g
Legumes (lentils, beans, peas, etc.) 50 g
Fruit and fruit juices 10-20 g

<10g
(also contribute vitamins,
minerals, and antioxidants)

Vegetables (green beans, lettuce,
carrots, etc.)

Dairy products: milk, yogurt 109

Sweets and pastries should not be eaten or should be restricted to no more than
5% of total calories. However, the carbohydrate content of these products is usu-
ally noted on the labels. If an appropriate portion is consumed, it will not lead to
an elevation of blood glucose.
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The content of sugar-free dietetic products should be also evaluate by reading
food label information to determine the total content of carbohydrate.

This method includes adjustment of blood glucose in order to maintain good
metabolic control throughout the day.

Insulin/carbohydrate relationship: This refers to the number of units of short-
acting or rapid-acting insulin needed to metabolize the quantity of carbohydrate
consumed in the main meals. It depends on individual sensitivity to insulin. It is
calculated using the following formula:

(capillary blood glucose — 130)

60
The denominator is 60 if rapid-acting insulin is used and 50 if short-acting insulin
is used.
Blood glucose targets are 90-130 mg/dL for basal and < 180 mg/dL for post-
prandial.
For blood glucose correction, only fasting blood glucose levels are used.

Some examples:
Insulin bolus for meals: 1 unit rapid-acting insulin for every 15 g carbohydrates
B Actual pre-breakfast blood glucose: 180 mg/dL
®» Target preprandial blood glucose: 130 mg/dL
®» Carbohydrate intake at breakfast: 60 g
®» Calculation of insulin dose needed to correct blood glucose:
180-130 = 0.83 » 1 unit
60
® Calculation of insulin needed for CHO intake, based on 1 unit per 15 g:
60/15 = 4 units
® Total: 1 unit for correction + 4 units for breakfast = 5 units rapid-acting insulin

Rule of 500

This takes into account the total daily dose of insulin (for a 24-hour day), which
is the total of basal plus bolus insulin. 500 is a constant standard value, which is
then divided by the total daily dose of insulin. The result is the quantity of CHO
that is covered by 1 unit of insulin.

Example: Total insulin administered by an individual in a day: 31 units.

If blood glucose levels are in the acceptable range, the calculation is carried out to
determine how many units of insulin are needed to metabolize the CHO. Otherwise,
the patient should wait a day until blood glucose is within the target range.

500/31 = 16.1. In other words, the insulin-to-carbohydrate ratio is 1:16.

Some authors have suggested using 450 rather than 500 for patients who have
insulin resistance.
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Box 13

Sample calculation of insulin-to-carbohydrate

(1:C) ratio for an individual

BREAKFAST

INSULIN BLOOD GLUCOSE INSULIN BLOOD GLUCOSE
BEFORE MEAL BEFORE MEAL

5 units 121 4 units 143

Food Quantity CHO [:C Food Quantity CHO [:C

Milk 1 cup 109 Lettuce 1 cup 0

Bran 10 units 50 g Rice 1 cup 40 g

cookies

Meat 1 portion O
Orange 1 unit 20g

Total 60 g 60 g
Bood glucose after meal: 1:12 Bood glucose after meal: 1:15
112 mg/dl 162 mg/dl

Method for determining the insulin sensitivity factor

This refers to the reduction in blood glucose level per 1 unit of insulin taken.
Rule of 1,800. Divide 1,800 by the total daily dose of insulin.

Example:

Total daily dose: 40 units

1,800/40 = 45. Therefore, 1 unit of insulin decreases blood glucose by 45 mg/dL.
To determine the insulin-to-carbohydrate ratio, multiply the insulin sensitivity
factor by 0.33. The result is 14.85, rounded to 15.

It is important that the patient being introduced to this method receive, along
with nutritional education, a list of the carbohydrate contents of foods that is as
complete as possible. The educational program should also teach patients how
to read food labels.

The patient who engages in physical exercise should also consider this expendi-
ture of glucose and should eat a snack containing complex carbohydrates. The
CHO content of the snack will be determined by capillary blood glucose levels
before and after exercise, as well as by the timing and intensity of the exercise.

In general, 30 to 40 grams of CHO per hour of exercise is recommended in the
case of high-intensity activities (for example, swimming, tennis, or soccer).
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Scenarios

The following boxes describe recommended actions for different levels of care
in scenarios 1, 2, and 3.

Box 14
TERTIARY LEVEL: Care by a diabetes specialist plus a complete health team, in-

cluding dietician/nutritionists, kinesiologist, ophthalmologist, podiatrist; referral
to other specialties.

SCENARIO 1 SCENARIO 2 SCENARIO 3

Routine monitoring of microalbuminuria is
done.

Other types of studies are available for moni-
toring patients, such as retinofluoresceinogra-
phy, nerve conduction rate, electromyogram.
A complete team is in place, including physi-
cians from all related specialties, educators,
dieticians/nutricionits, and psychologists, who
network via telephone and the Internet to
support management at other levels of care.
Highly specialized surgical treatment is avail-
able for chronic complications such as renal
transplant, bypass, etc.
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Diagnosis and treatmentby ~ Same as for Scenario 2.
a medical team consisting of
a diabetologlist/endocrinolo-
gist, educator, and nutritionist.
Access to self-monitoring sup-
plies; daily self-monitoring in
case of type 1 diabetes and at
least three times per week in
case of type 2 diabetes.

The patient is evaluated an-
nually by a team that includes
specialist in ophthalmology,
neurology, nephrology, cardi-
ology, dentistry, etc.

Diagnosis and preven- Same as for Scenario 1. Same as for Scenario 1.
tion of acute compli-

cations.

Basic diagnosis of

complications: cardio-

vascular diseases and

diabetic foot.
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Box 15

SECONDARY LEVEL (Referral Health Center)
Hospitals and specialty physicians’ offices

SCENARIO 1

Treatment of hyper- and
hypoglycemia.

Basic treatment of dia-
betic foot.

Basic diagnosis of cardio-
vascular disease.

48

SCENARIO 2

Treatment by a diabetes team
consisting of a diabetologlist/
endocrinologist or an internist
with special training in diabetes,
a professional educator, and at
least three health professionals
from different disciplines related
to diabetes care, which together
provide a coordinated service.
Ongoing training of health
providers to ensure appropriate
management of diabetes and its
complications.

Dialysis services for patients with
renal failure.

Same as for Scenario 1

SCENARIO 3

Networks of specialists for the
treatment of complications.
Records available on people with
diabetes.

Monitoring of treatment per-
formed by other specialties.
Records are available allowing
regular contact with the third
level of care.

Renal transplant for those who
need it.

Same as for Scenario 2

Same as for Scenario 1



Box 16

COMMUNITY LEVEL (Health promoters)
Family, workplace, and school

SCENARIO 1

Physical activity (commu-
nity monitors) and healthy
diet.

Basic advice on self-moni-
toring and insulin therapy.
Training in diabetes
management by health
promoters.

SCENARIO 2

Follow-up of persons in the pre-
vention program.

Weight control.

Nutrition and food hygiene mea-
sures through nutrition classes.
Formation of associations or
clubs of people with diabetes.
Seminars, workshops, or confer-
ences on specific aspects of
diabetes care.

Workshops on personal develop-
ment.

Same as for Scenario 1

SCENARIO 3

Health team: educator, visiting
from primary care physicians’
offices.

Physical education instructor or
monitors.

Podiatrist for foot care.
Multidisciplinary health practices.
Formation of diabetes education
support groups with people who
are interested and involved in the
subject.

Same as for Scenario 2

Same as for Scenario 1
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Box 17

PRIMARY LEVEL: General or family medicine; training of
health promoters

SCENARIO 1

Health promoters
(physician or nurse
if available) with

at least minimum
training in diabe-
tes screening for
high-risk groups,
basic management of
diabetes, and basic
nutritional advice.
Control of body-
weight.

Foot care.

SCENARIO 2

Management of
diabetes by a basic
health care team
(physician and nurse)
through a mod-
erately organized
program for diabetes
education.

Primary prevention
activities.
Implementation of
public policies for
rural and marginal
urban areas.

Same as
for Scenario 1

SCENARIO 3

Diabetes program that
includes the family; the
community is involved
in the fight to control
diabetes through
campaigns.

Structured national
diabetes program.
Individual nutritional
plan.

Self-monitoring of
blood glucose.

Same as
for Scenario 2

Same as
for Scenario 1



Box 18

HOME-BASED CARE
SCENARIO 1

Give the patient the indispens-
able minimum resources for the
control of diabetes. Basic Infor-
mation on diabetes: diet, skills
for management of insulin or
oral medication, diabetic foot,
physical activity, and knowing
where to get help.

Knowledge of signs and symp-
toms of hypoglycemia and hy-
perglycemia.

Weight control and foot care.

SCENARIO 2

Provide minimum indispensable
to provide quality care; initiating a
preventive approach to the man-
agement of diabetes and its com-
plications.

Periodic health check-ups.

Family involvement in treatment
and in educational activities.

Use of basic control measures. The
minimum should be access to glu-
cosuria, but capillary blood glucose
is preferable (with visual control if
glucometry is not available).

Same as for Scenario 1

SCENARIO 3

Provide all existing benefits for
diagnosis, treatment, educa-
tion, prevention, and treatment
of complications: specialized
centers that provide quality
state-of-the-art care.

Advanced training in the pre-
vention of diabetic foot and
blindness.

Structured physical activity pro-
gram.

Behavioral and family therapy
to ensure treatment adherence
Regular self-monitoring.

Same as for Scenario 2

Same as for Scenario 1
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Application of algorithms by scenario

This section presents algorithms for the diagnosis and treatment of diabetes
mellitus in each of the scenarios described above. The algorithms provide guid-
ance on activities and suggest the actions to take in each specific situation. The
situations described are general and may not apply fully to every individual pa-
tient, so final decisions must be based on patient characteristics and on the
experience of the health care staff. Local guidelines and protocols should be
consulted in relation to specific situations. As far as possible, cardiovascular risk
should be evaluated in all cases. A WHO document on cardiovascular disease
prevention®® provides a guide to risk, taking into account the presence of other
factors such as diabetes, hypertension, and smoking.

Scenario 1 (low-resource scenario)

Diagnosis and classification of diabetes in Scenario 1
Management of diabetes in Scenario 1
Non-pharmacological treatment of diabetes in Scenario 1

Scenario 2 (medium-resource scenario)

Diagnosis and classification of diabetes in Scenario 2

Management of diabetes in Scenarios 2 and 3

Non-pharmacological treament of diabetes in Scenario 2

Use of oral anti diabetic (OAD) medication

Examples of evidence-based therapeutic objectives for people with type 2
diabetes

Scenario 3 (high-resource scenario)

Diagnosis and classification of diabetes in Scenario 3

Management of diabetes in Scenarios 2 and 3

Non-pharmacological treatment of diabetes in Scenario 3

Use of OAD

Examples of evidence-based therapeutic objectives for people with type 2 diabetes
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Algorithms for the prevention,
diagnosis, treatment, and control of
diabetes and its complications

Scenario 1

Diagnosis and classification of diabetes mellitus in adults

g:::::les:tate Symptoms and signs:
« Hvdration Polydipsia, polyuria, weight loss, polyphagia, blurred
Asc)c;rtain' vision, dysuria, genital or dermal pruritus, paresis and/or
. ) paresthesia. Symptoms of urinary infection, candidiasis,
© BieEliben hypoesthesia
height (BMI) P '

Evaluate risk factors (RF):
Age > 45 years, BMI > 25, dyslipidemia, history of impai-
red blood glucose or diabetes, smoking

® Blood pressure
¢ Blood glucose

Measure blood glucose and evaluate
signs of dehydration and ketoacidosis

If RF+, do OGTT;
if RF—, reevaluate
at 2 years

Blood glucose
= 200 mg/dL,
dehydration, glycosuria

and ketonuria (+), and BLOOD GLUCOSE A
KETOSIS or > 100 mg/dL !
KETOACIDOSIS Refer to Scenario 2 :
Random blood glucose
< 200 mg/dL;
fasting blood glucose
< 100 mg/dL

Start hydration with
physiological saline so-
lution. Refer URGENTLY

to secondary level

53

o8]
(=
=
9
z
@)
@
—
O
@)
N
(%]
z
Y
>
@
m
_|
m
[92]
m
)
(=
5
)
(@)
z
>
z
o
0
©)
z
_|
P
©)
—




Scenario 2

Diagnosis and classification of diabetes mellitus in adults

Observe: Symptoms and signs:

General state Polydipsia, polyuria, weight loss, polyphagia, blurred

* Hydration vision, dysuria, genital or dermal pruritus, paresis and/or
Ascertain: paresthesia. Symptoms of urinary infection, candidiasis.

* Weight and height (BMI) Evaluate risk factors (RF):

* Blood pressure Age > 45 years, BMI > 25, dyslipidemia, history of impaired
* Complete hemogram blood glucose or diabetes, smoking

¢ Blood glucose
e Cholesterol (HDL/LDL)

Measure blood glucose and evaluate
signs of dehydration and ketoacidosis

If RF+,do OGTT;
if RF—, reevaluate
at 2 years

Blood glucose
= 200 mg/dL,
dehydration, glycosuria BLOOD GLUCOSE

and ketonuria (+), and 2100 mg/dL \
KETOSIS or

KETOACIDOSIS

Random blood glucose
< 200 mg/dL;
fasting blood glucose
< 100 mg/dL

Repeat fasting
blood glucose

Start hydration with
physiological saline
solution. Refer URGENTLY
to secondary level

Fasting blood glucose Fasting blood glucose
=126 mg/dL 100-125 mg/dL (GAA):
DIABETES MELLITUS Refer to Scenario 3

Education, nutritional advice, and physical
activity (150 minutes per week), weight
reduction of 5-10% (overweight or obese),
OAD if necessary
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Scenario 3

Diagnosis and classification of diabetes mellitus in adults

Observe: Symptoms and signs:

General state Polydipsia, polyuria, weight loss, polyphagia, blurred

e Hydration vision, dysuria, genital or dermal pruritus, paresis and/
Ascertain: or paresthesia. Symptoms of urinary infection, candidia-
* Weight and height (BMI) sis, hypoesthesia

* Blood pressure Evaluate risk factors (RF):

e Complete hemogram Age > 45 years, BMI > 25, dyslipidemia, history of im-

e Blood glucose aired blood glucose or diabetes, smoking

e Cholesterol (HDL/LDL)
e Triglycerides

e Urea

e Serum creatinine

® C-peptide

Measure blood glucose
and evaluate signs of dehydration
and ketoacidosis
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BLOOD GLUCOSE > 200 mg/dL If RF+, reevaluate
at one year; if RF—,

reevaluate at 2 years

Blood glucose
= 200 mg/dL,
dehydration,
glycosuria and
ketonuria (+), and
KETOSIS or KE-

Repeat fasting
blood glucose

TOACIDOSIS

100-125 mg/dL
IMPAIRED

Random blood

FASTING GLUCOSE
glucose
<200 mg/dL;
fasting blood
Start hydration with phy- Fasting glucose PTG-2h 140-199 mg/dL glucose
siological saline = 126 mg/dL or IMPAIRED GLOCOSE <100 mg/dL;
solution. Refer URGENTLY § PTG-2h = 200 mg/dL TOLERANCE PTG-2h < 140

to secondary level DIABETES MELLITUS § PRE-DIABETES MELLITUS mg/dL

Education, nutritional advice, and physical
activity (150 minutes per week), weight re-

Education, nutritional advice, and duction of 5-10%, Metformin in case of com-
physical activity (150 minutes per week), § bined GAA-AGT plus another risk factor for
weight reduction of 5-10% (overweight | diabetes (obesity, hyperlipidemia, hyperten-
sion, history of blood glucose > 126 mg/dL)

or obese), OAD if necessary
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Scenario 1

Management of diabetes mellitus

Blood glucose self-monitoring
Dental hygiene
Pneumococcal vaccine
Influenza vaccine
Aspirin therapy (81 mg)

Evaluate fasting
blood glucose

Reevaluate every
3 months

Fasting blood glucose
< 130 mg/dL
stable

Glucosa en ayunas

=130 mg/dl Continue medication.

Diet and exercise as per
non-pharmacological ._____________ :
treatment protocol for

Scenario 1

Refer to next level
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Scenarios 2 and 3

Management of diabetes mellitus

Blood glucose self-monitoring
Dental hygiene
Pneumococcal vaccine
Influenza vaccine
Aspirin therapy (81 mg)

Evaluate BMI Jrmosssosssososososss -
BMI > 30
Obese l\?Ml 230
Measure ot obese

Measure Alc

Alc

Alc<7
Stable

Reevaluate
every 3 months

Continue dietand .o deooooo i
exercise

Alc > 7% e s %
N Sulfonilureas:
g Glibenclamida
850 mg 5-10 mg
[Max: 1.7 d] [Max: 15 mg]
Follow-up every Seguimiento
3 months :

cada 3 meses

Continue Alc > 7%
| Add insulin NPH at night
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Scenario 1

Non-pharmacological diabetes treatment

Nutritional
management

Physical
activity

Dietary

recommendations

1. Moderate intake of
carbohydrates and
proteins

2.Reduce consumption
of fats, especially
saturated fats

3.Have well-balanced
meal plan

4.Increase consump-
tion of fruits and
vegetables

5.Reduce consumption
of salt

6.Avoid alcohol con-
sumption

58

If:

EKG negative
Age > 40 years
No diabetic foot
No proliferative

retinopathy or laser
treatment
No diabetic neuro-

pathy

Increase physical
activity: walk 30
minutes a day,
5 days a week

Self-management;
information provided in
graphic, oral, or written form

Diabetes education:

minimum curriculum

e General information on
diabetes;

e Administration of medica-
tions and attendant risks;

® Relation between diet,
exercise, medication, and
blood glucose and other
metabolic indicators;

e Foot care;

e Use of medical and com-
munity services;

* Negative consequences
of risk behaviors such as
smoking and alcohol use,
and ways of eliminating
these behaviors.




Scenario 2

Non-pharmacological diabetes treatment

Self-management;
information provided in
graphic,oral, or written form

Nutritional management Physical activity

Dietary recommendations If:
1. Moderate intake of carbo-
hydrates and proteins

Diabetes education:
intermediate curriculum

EKG negative

Age > 40 years * General information on dia-

2. Regimen of 3 meals and 3
snacks

3. Increase consumption of
fruits and vegetables

No diabetic foot
No proliferative
retinotherapy or laser

! ) treatment
4. Increase consumption of fish 8 N5 diabetic neuro-
5. Reduce consumption of salt pathy

6. Avoid consumption of
alcohol

' BMI < 25 I BMI > 25

Reduce by 500 cal/
day up to 1,000-
1,500 cal/day

Increase physical
activity: walk 30
minutes a day,
5 days a week

25-30 cal/kg/
day depending
on level of
physical activity

Model meal plan

CARB MEAT FAT
Breakfast 3-4 0-1 0-1
Snack 1-2 0 0-1
Lunch 3-4 2-3 1-2
Snack 1-2 0 0-1
Supper 3-4 2-3 1-2
Snack 1-2 0 0-1

1 CARB = 1 portion = 15 g = 60 cal.

1 MEAT = 1 portion = 28 g = 7g protein + 5 g fat = 50-100 cal.
1 FAT = 5 g fat = 45 cal.

1 VEGETABLE = 1-2 portions/day are not counted

betes;

Social support and family
participation;
Administration of medica-
tions and attendant risks;
Relationship between diet,
exercise, medication, and
blood glucose and other
metabolic indicators;
Prevention, detection, and
treatment of acute and chro-
nic complications;

Dental care, skin care, and
especially foot care;

Use of medical and commu-
nity services;

Medical advice and recom-
mendations for special oc-
casions (e.g., parties, travel,
sick days)

Negative consequences

of risk behaviors such as
smoking and alcohol use,
and ways of eliminating these
behaviors.
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Scenario 3

Non-pharmacological treatment of diabetes

g

Nutritional
management

Dietary

recommendations

1. Moderate intake of
carbohydrates and
proteins

2. Regimen of 3 meals
and 3 snacks

3. Increase consumption
of fruits and vegetables

4. Increase consumption
of fish

5. Reduce consumption
of salt

6. Avoid consumption
of alcohol

Personalized nutrition
plan

Total fat < 30%

if BMI > 30;

Saturated fat < 7%;

if LDL is elevated;
Cholesterol < 300 mg/day;
Sodium < 2,400 mg/day;
Protein = 0.8 g/kg/day
(~10% of total calories
with microalbuminuria);
Reduce calories 10-20%
if BMI > 25;

Eliminate trans fats.
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Physical activity

If:

EKG negative
Age >40 years
No diabetic foot
No proliferative
retinopathy or
laser treatment

No diabetic neuropathy

Evaluate physical
condition:

Strength: Raises 5-10
Ibs. over the head
Flexibility: touches tips
of the toes

Resistance: step test

Personalized

physical activity

plan based on:

Level of physical fitness,
age, weight, treatment
objectives, medical
history. Select exer-

cise with the patient.
Measure glucose before
exercise and 20 minutes
after exercise. Monitor
type, duration, intensity,
pain, and symptoms.

Self-management; information provided
in graphic, oral or written form

Diabetes education: expanded curriculum

o General information on diabetes;

¢ Psychosocial and stress factors;

* Social support and family participation;

¢ Administration of medications and attendant
risks;

* Recognition and management of hypoglycaemia

* Blood glucose self-monitoring, interpretation of
results, and adjustment of treatment and decision-
making based on the results;

¢ Relationship between diet, exercise, medication,
and blood glucose and other metabolic indicators;

o Prevention, detection, and treatment of acute and
chronic complications;

* Dental care, skin care, and especially foot care;

¢ Benefits, risks, and management of different al-
ternatives for achieving better metabolic control,
based on clinical and metabolic parameters;

* Medical care prior to conception and during preg-
nancy, and gestational diabetes;

e Use of medical and community services;

* Medical advice and recommendations for special
occasions (e.g., parties, travel, sick days);

* Workplace environment;

o Negative consequences of risk behaviors such as
smoking and alcohol use, and ways of eliminating
these behaviors;

o Strategies for increasing the ability to change be-
haviors to attain personal treatment objectives
(e.g., reduce risk factors), and strategies for deve-

loping more effective ways of solving day-to-day

problems.



Box 27
Use of oral antidiabetic (OAD) medication

Group/drug

Biguanides

Metformin

Sulphonylureas

Chlorpropamide
Glibenclamide
Glyburide
Microglyburide
Glipizide
Glipizide*
Glimepiride
Alpha-glucosidase
inhibitors

Acarbose
Miglitol

Thiazolidinediones

Pioglitazone
Rosiglitazone

Meglitinides
Repaglinide
Nateglinide

* delayed release

References??3°

Dosing/ Initial dosage
[maximum]

Start with 500 mg
once or twice daily
with meals

500 mg (2,500 mg]

Short acting drugs prefer-
able for use in the elderly.
Start with a low dose and
increase as necessary
250 mg/day [500 mg]
5.0 mg/day [15 mg]
2.5 mg/day [20 mg]
1.5 mg/day [12 mg]
5.0 mg/day [40 mg]
5.0 mg/day [20 mg]
1.0 mg/day [8 mg]
Start with low dose
25mg 2-3 times daily
(Take with the first
bite of each meal)
increase to maximally
tolerated dose

25 mg before the main
meal [100 mg]

25 mg before the main
meal [100 mg]

Can be used as
monotherapy or in
combination with oral
agents or insulin

15 mg [45 mg]

4 mg[8 mg]

Multiple dosing re-
gime is necessary
0.5 mg[4.0 mg]

60 mg [120 mg]

Indication

Obesity
Dyslipidemia
Insulin
resistance

Insulin
deficiency
Fasting
glucose

> 250 mg/dL
Postprandial
glucose

> 300 mg/dL

Obesity
Insulin resis-
tance
Postprandial
hyperglycemia

Obesity
Insulin
resistance
Postprandial
hyperglycemia

Insulin
deficiency
Variable meal
time

Renal failure

Reduce hepatic Do not cause

glucose output
and delay
glucose
absorption
from the gut
Stimulate
insulin release

Reduce
intestinal
absorption of
carbohydrates

Increase insulin
sensitivity

Increase insulin
release

weight gain
Lower LDL
cholesterol

Do not cause
hypoglycaemia
Low cost
Effective

Do not cause
hypoglycaemia

Beneficial ef-
fects on lipids
and blood
pressure

Rapid on-off
effect due to
short half life

Contraindica-
tion

Age > 80 years
Heart failure
Pregnancy
Renal
insufficiency

Pregnancy
Lactation
Terminal renal
disease (Serum
creatinine

> 2.0 mg/dL)

Pregnancy
Renal disease
Chronic
intestinal
disease
Cirrhosis

of the liver
Ketoacidosis

Heart failure
Liver disease
Use of oral
contraceptives
Pregnancy
Caution when
used with
insulin
Pregnancy and
lactation

Type 1
diabetes
Hypersensitiv-
ity to the drug

Side effects

Gastrointesti-
nal disorders
Anorexia
Lactic
acidosis
(Rare)
Hypoglycemia
Weight gain
Allergy to
sulfa drugs
(rare)

Gastrointesti-
nal disorders

Moderate
weight gain
Water
retention

Hypoglycemia
Weight gain
Gastrointesti-
nal upset
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Box 28

Characteristics of different types of insulin administered

subcutaneously

Type of insulin Onset of effect | Peak effect | Duration

Crystalline or regular 0.25-1h 1.5-5h 5-8 h (according to dosage)
Rapid-acting insulin analogues 10 min 1h 2-4 h

Lispro, Aspart, Glulisine

NPH 0.5-2h 412 h 8-24 h (according to dosage)
Detemir insulin analogue 1-2h None 10-18 h (according to dosage)
Glargine insulin analogue 0.5-2h None 24 h

Inhaled insulin 32 min 1.5-5h 5-8 h

Source: ALAD Guidelines?'.
Note: In the case of premixed dosages, the onset and duration of the effect as well as the time
of peak effect will vary.

Box 29

Insulin therapy regimens most commonly used for persons with type
2 diabetes mellitus

Regimen Before breakfast Before supper At bedtime
Basal + oral antidiabetic '
(OAD) OAD during the day NPH

In DM2 there is no significant difference between various times of

Bzl il Cleigiino ORD Glargine administration, as long as it is once a day at the same hour.

Basal with Detemir OAD ~ Detemir Nothing Detemir Nothing
Basal (conventional) NPH Nothing Nothing NPH
Premixed (conventional) ~ NPH/regular 70/30  Nothing NPH/regular 70/30 Nothing
: N/Rapid analogue . N/ Anélogo rapido .

Premixed (analogue) 20/30 Nothing 20/30 Nothing
Intensive (conventional) ~ Average Average  Average NPH
Intensive with rapid NPH with rapid Rapid Rapid analogue NPH
analogue analogue analogue

Basal-bolus with analogue  Rapid analogue Rere Rapid analogue Clrglnz

analogue (am or pm)

Source: ALAD Guidelines.

Note: Total dosage and proportions should be adjusted based on the results of self-monitoring. An
initial adjustment of approximately 2 units per dose is recommended when human insulin is used.
For more information, consult specialized texts on the use of insulin, insulin analogues, and
incretins, such as the ALAD Guidelines?'.
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Box 30

Examples of therapeutic objectives

Objective

Improve metabolic
control

Reduce bodyweight

Reduce blood pres-
sure tension below
140/90 mgHg

Reduce serum lipids
Ensure compliance

with aspirin therapy

Stop smoking

Intervention
Reduce Alc

Regular program of
physical activity

Lifestyle modifi-
cation, behavioral
change, medical
treatment

Lifestyle modifi-
cation, behavioral
change, medical
treatment

Behavioral change,
treatment with aspi-
rin 75-162 mg/day

Smoking cessation
program

Effect

Reduction of macro-
vascular complica-
tions

Improved control of
blood glucose

Reduction of cardio-
vascular risk

Reduction of cardio-
vascular risk

Reduced risk of recu-
rrence of cardiovas-
cular events

Reduction of cardio-
vascular risk

Evidence level

Randomized contro-
lled studies

Cohort studies

Randomized contro-
lled studies

Randomized contro-
lled studies

Randomized contro-
lled studies

Randomized contro-
lled studies
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Monitoring

The quality of care for diabetes mellitus and other chronic diseases should be
monitored in order to make the adjustments necessary for meeting the targets
established in the clinical protocols.

Scenario 1

For Scenario 1, monitoring should make use of a minimum set of data on the
activities carried out, as well as clinical examinations and laboratory tests. An
example of the data record form, with instructions for filling it in, is presented in
Annexes 1 and 2.

Scenarios 2 and 3

For Scenarios 2 and 3, administration of the QUALIDIAB questionnaire is rec-
ommended. Copies of the QUALIDIAB tools can be obtained at no cost from
the Center for Experimental and Applied Endocrinology (CENEXA), in La Plata,
Argentina. Annexes 3 and 4 present an adaptation of the QUALIDIAB question-
naire, as well as instructions for collecting the data.
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Patient Monitoring Record




Instructions:

1. Write the name of the unit and the health provider.
2. Write the patient’s name, sex, date of birth, and address.

3. Mark v in the appropriate box if the patient has any of the listed complica-
tions. Fill in another box if the complication that the patient has does not
appear on the list, e.g., cataracts or blindness.

4. Write the date of the visit or consultation.

5. Measure and record blood glucose, blood pressure, and lipid profile. Use
separate lines for total cholesterol, LDL, HDL, and triglycerides.

6. Explain to the patient his or her goals, following the protocol for non-
pharmacological diabetes treatment. Mark v in the appropriate box if edu-
cation on diabetes is provided. Using the following codes, indicate the
specific educational subjects: (1) Nutrition; (2) Physical activity; (3) General
information on diabetes; (4) Drug administration and its risks; (5) Rela-
tionship between diet, exercise, medication, and blood glucose and other
metabolic indicators; (6) Foot care; (7) Use of medical and community ser-
vices; (8) Negative consequences of risk behaviors such as smoking and
alcohol use, and ways of eliminating these behaviors.
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7. Note electrocardiogram (EKG) results.

8. Ask the patient to remove shoes and socks and examine the feet. Mark
in the corresponding box.

9. Examine the ocular fundus once a year or refer the patient to an ophthal-
mologist or optometrist for examination. Mark V in the corresponding box
if the exam has been carried out or the patient has been referred for an
annual examination.

10.Ask about use of tobacco and alcohol. If the patient reports use, write T+
and/or A+ in the corresponding box.

11. Measure weight and height and find the Body Mass Index (BMI) in the cor-
responding table.

12.Note prescribed medication and dosage.

13.Consider the use of aspirin (dosages 80-100 mg/day) as a preventive mea-
sure for the cardiovascular system. If this is indicated, mark v in the cor-
responding box.

14.Consider and prescribe immunization against influenza or pneumococcus
if this is available. If this is indicated, mark \ in the corresponding box.
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Cuadro 32

Standards for diabetes care

EDUCATION

Component

Blood pressure

Eye exam

Dental exam

Brief foot exam
Complete foot exam
Influenza vaccine

BMI

Hemoglobin Alc
Triglycerides

Total cholesterol

LDL cholesterol

HDL cholesterol

Abumin / urine creatinina
Electrocardiogram (EKG)
Treatment objectives
Blood glucose

Healthy diet

Physical activity

Frequency
Each visit

Once a year
Every 6 months
Each visit

Once a year
Once a year
Each visit
Every 3—-6 months
Once a year
Once a year
Once a year
Once a year
Once a year
Once a year
Each visit
Monitoring
Each visit

30 minutes, 5-7
times/week

Description

<130/80
Ophthalmologist/optometrist
Tooth and gum exam

Remove socks and shoes

If high-risk, refer to a podiatrist
As available

18.5-25.0 Kg/M2

<7%

< 150 mg/dL

< 200 mg/dL

< 100 mg/dL

> 40 (men), > 50 (women)

< 30p/mg (spot)

Normal

Discuss with the patient
Recommend according to need
Always recommend

Recommend according to need
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QUALIDIAB questionnaire
and instructions




Instructions for completing the QUALIDIAB questionnaire

General instructions:
®» The questions should be answered using only the information that appears in
writing in the medical record.

The date should correspond to the date of each file or clinical report.
Blank circles should be filled in with an X.

Tables should be filled in with numbers.

Lines or boxes should be filled in with text.

L\ 2B 2 2B 4

Dates should be entered with two digits for the day, two digits for the month,
and four digits for the year (DD/MM/YYYY). Example: 29/10/1954.

Yes-No questions:
All the information refers to what it is written in the file. Mark "YES” if the information
isin the file. Mark “NO" if it is recorded as NO in the file, or leave blank if the informa-
tion is not available.

Anthropometric measures and biochemical exams and measures

Enter the most recent data in the file, for the period up to 12 months before the file
is reviewed. If measurements are shown for visits earlier than 12 months before the
review date, leave the space blank.

Sections of the form, with instructions for each section

Entry dates:
Date: Enter the date when data were collected from the file.
Country: Enter the name of the country collecting the data.

Record/center:

File number: Write the number of the record or of the patient’s file from which the
information is obtained.

Center/unit: Write the name of the health center, clinic or unit where the patient’s file
is located.

Locality: Write the city, parish or municipality where the health center, clinic or
unit is located.

Personnel profile of the unit: Mark an X for Non-physician if the person responsible
for care is not a medical doctor; General practitioner if the person responsible is a
general practitioner; Specialist if the person responsible is an endocrinologist or dia-
betes specialist; and Team if the patient received care in the unit from a specialized
physician, diabetes educator, nutritionist, and psychologist.

Type of unit: Indicate whether the unit is at the primary, secondary, or tertiary level of
care (health center, clinic, general hospital, referral hospital).

71

o8]
(=
S
9
z
@)
@
&)
O
@)
N
(%]
z
Y
>
@
m
_|
m
[92]
m
)
(=
5
)
(@)
z
>
z
o
0
©)
z
_|
P
©)
)




Basic patient data:

Male or female: Mark with an X whether the patient is a man or woman.
Surname(s): Write the surname(s) of the patient.

Given names: Write the first and middle name(s) of the patient.

Date of birth: Write the date using the format (DD/MM/YYYY).

Age at diabetes diagnosis: Write the age in years for the patient when first diag-
nosed, if this information is in the file.

Address: Write the street name and number of the patient’s residence.

Locality: Write the locality/city/municipality/parish where the patient lives.
Department: Write the department/province/state/canton where the patient lives.

Diabetes:

Classification: Mark an X in the box for the type of diabetes that the patient has, as
it appears in the file: type 1, type 2, gestational, or other (secondary diabetes). Leave
this blank if the classification does not appear in the file.

Year started oral antidiabetics: Enter the year in which the patient began to take
oral antidiabetics to control diabetes, if this information is in the file; otherwise leave
blank.

Year started insulin: Enter the year in which the patient began to take insulin to con-
trol diabetes, if this information is in the file; otherwise leave blank.

Context of the visit:

Mark “ambulatory” for an outpatient consultation at a hospital or health center.
Number of visits in the last 12 months: Count and enter the number of visits re-
corded in the clinical file during the 12 months prior to the date of review.

Date of last visit: Enter the date of the patient’s last visit to the center/unit/health
services.

Pregnancies:

Pregnancies completed in the last 12 months:

Mark if the information is recorded in the file: pregnancies in the 12 months before
the current date (YES/NO).

If any, enter the events that resulted from the pregnancies: normal deliveries, abor-
tions, perinatal deaths, birth defects, caesarean sections.

Enter the birthweight if the pregnancy resulted in a live birth.

Cardiovascular risk factors:

Smoking/alcohol: Mark YES if the file indicates that the patient smokes or uses al-
cohol; NO if the file indicates that the patient does not smoke or use alcohol. Leave
blank if this information does not appear in the file.

Cigarettes/day: Enter the number of cigarettes per day that the patient smokes, if
this information is in the file.
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Drinks/week: Enter the number of drinks per week that the patient consumes, if
this information is in the file.

Weight: Enter the weight of the patient in kilograms.

Height: Enter the height of the patient in centimeters.

BMI: It is not necessary to fill in this field if electronically entered.

Waist: Enter the circumference of the waist in centimeters.

Hip: Enter the circumference of the hip in centimeters.

WHR: It is not necessary to fill in this field.

BP max, BP min: Enter the blood pressure results in millimeters of mercury for
the most recent visit.

Biochemical exam results: Enter only the most recent results within the last 12
months.

Record the results of biochemical exams for the patient: fasting blood glucose,
random blood glucose, Alc, creatinine, proteinuria, quantitative or qualitative
microalbuminuria (mark with X if positive or negative), cholesterol, HDL, LDL, TG
(triglycerides).

Education:

Does the patient participate in . . .? Mark an X for each type of education
noted in the clinical file, such as ongoing diabetes education or a diabetes sup-
port group or club.

Has the patient been taught how to . . .? Mark an X if the file notes that the
patient has been taught how to select food, care for the feet, plan physical activi-
ties, take medications, identify/treat hypoglycemia, or adjust insulin dosage (for
those patients that use insulin).

Self-monitoring:

Blood glucose: Mark an X if the file notes that the patient has blood glucose test
strips and enter the number of times per week that the patient tests for blood
glucose level.

Glycosuria: Mark an X the file notes that the patient has test strips for glycosuria and
enter the number of times per week that the patient tests for urine glucose level.
Ketonuria: Mark an X the file notes that the patient has test strips for ketonuria and
enter the number of times a week that the patient tests for ketonuria.

Chronic complications:

Mark an X for YES if the information was noted in the file at any visit, regardless of
the date:

Microangiopathy: If the patient suffers from blindness, neuropathy, has received a
renal transplant or dialysis, or has orthostatic hypotension, peripheral neuropathy, or
erectile dysfunction.
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Macroangiopathy: If the patient has suffered AMI (acute myocardial infarction),
CVA (stroke), has had angina (angina pectoris, precordial pain) or claudication in the
legs, or has undergone revascularization or amputation at or below the ankle.

Eyes:

Exam within the last year: Mark an X for YES if there is written indication of an eye
exam within the last 12 months.

Complications: For the following fields, mark an X for NO if there is no information.
If there is information on any of the complications for any date, mark an X for the right
or left eye (if the eye is not specified, put a mark for the right eye). Mark an X for both
right and left if both eyes are affected:

Photo-coagulation, vitrectomy, cataracts, glaucoma, maculopathy (or edema of the
macula), or non-proliferative, preproliferative, or proliferative retinopathy. If there is a
reference to retinopathy without specifying the grade, mark non-proliferative.
Visual acuity (with correction): Enter the visual acuity of the patient for the right
and left eyes, if this information is in the file.

Feet:

Exam within the last year: Mark an X for YES if there is written indication of a foot
exam within the last 12 months.

Appearance: Mark an X if any of the following changes were noted in the exam:
deformation, dry skin, corns, infection, fissures.

Complications: For the following fields. mark an X for NO if there is no information.
If there is information on any of the complications, mark an X for the right or left foot
(if the foot is not specified, put a mark for the right foot). Mark an X for both right and
left if both feet are affected:

Abnormal vibration sensitivity, abnormal response to monofilament, no Achilles re-
flex, no pedis pulse, healed sore, acute sore or gangrene, bypass surgery or angio-

plasty.

Acute complications and hospitalizations within the last year:

Enter the number of episodes of hypoglycemia, ketoacidosis, or hyperosmolar coma
noted in the file.

Enter the number of days the patient was absent from work within the last year.
Note the causes of the last 3 hospitalizations of the patient and the number of days
for each hospitalization.

Treatment:
Diet: Mark an X for YES if the file shows that the patient has received advice about
diets and calories. Otherwise, mark NO.
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Physical activity: Mark an X for YES if the file shows that physical activity or exercise
has been recommended for the patient.

Oral hypoglycemics: Mark an X for YES if the file shows that the physician pre-
scribed metformin, glibenclamide, or another similar drug for the patient. Enter the
names of other oral hypoglycemic drugs if they are noted.

Insulin: Mark an X for the type of insulin (bovine, porcine, or human). Enter the num-
ber of units per day that the patient takes and indicate whether it is crystalline, NPH,
and/or slow-release). If the patient uses premixed insulin, mark an X for YES and enter
the proportions in percentages (e.g., 30/70).

Mark an X if it is noted whether the patient uses a syringe, an insulin pen, or an insulin
pump. If there is no specific reference, mark the syringe option.

Enter the number of administrations per day that were prescribed.

Mark an X for YES if the patient uses insulin analogues and write the name of the
analogue used.

Additional medication:

Mark an X if there is a prescription in the file for:

Hypertension: Prazosin (alpha blockers); Atenolol/Propanolol (beta blockers); Nife-
dipine (calcium blocking agents); Captopril/Enalapril (ACE inhibitors); Losartan/
Valsartan (angiotensin-receptor blocking agents); Hydrochlorothiazide (HCTZ)/Furo-
semide/Chlorthalidone (diuretics); Methyldopa.

Dyslipidemia: Simvastatin (statin); Gemfibrozil (fibrate); others.

Other pathologies: Medications for cardiac insufficiency, neuropathy, ischemic car-
diopathy, nephropathy. If the patient is taking another medication that has not been
marked in the previous fields, enter the name of the medication under OTHER MED.
Aspirin: Mark an X for YES if the patient is taking aspirin as a blood thinner.

Health system coverage:

Mark an X for NO if the patient pays for all services, for PARTIAL if the patient pays in
part for the services, or for TOTAL if the patient receives the following health services
free of charge: medical care, biochemical (laboratory) tests, medications, reactive
strips, hospitalizations.

Person responsible:
Write the name of the person filling out the form and any additional notes that are
relevant.
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BUILDING BLOCKS IN DIABETES EDUCATION AND CONTROL
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Participants in PPECD activities



Workshop I: Building Blocks in Diabetes Education and Control

1-3 December 2001
Melia Juan Dolio, Santo Domingo, Dominican Republic

Participants

VO 00 NOs U1 hWN =

Country

Argentina
Argentina
Argentina
Barbados

Bermuda

BeliZe

Bolivia
Bolivia
PAHO/Bolivia
Brazil

Brazil
Canada

Chile

Chile

Chile
Colombia
Costa Rica
Costa Rica
Cuba

Cuba
Dominican Republic

PAHO/Dominican Republic

Ecuador

Guatemala
Honduras

Jamaica

Jamaica
PAHO/CFNI/Jamaica
Jamaica

Mexico

Mexico

Paraguay

Peru

Peru

Puerto Rico

Trinidad and Tobago

Name

Juan José Gagliardino
Olga Ramos

Nestor Loreto

Noreen Merritt

Rachel Blakeney

Beth McBride

Elizabeth Duarte de Mufoz
Sandra Verduguez

Maria del Carmen Daroca
Graca Maria de Carvalho Camara
Cristina Facanha

Anne Belton

Rebeca Flores

Ligia Allel

Elena Carrasco

Pablo Aschner

Ana Gladys Arauz Hernandez
Christine Karkashian

Rosario Garcia

Rolando Suarez

Ivelisse Ramos

Celia Riera

Edgar Vanegas Astudillo
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Acronyms and terminology

The following list includes institutional and medical acronyms and terms used
in this publication. In most cases, acronyms are defined when first used in the

text.

Alc:
ADA:
ALAD:
BMI:
CHO:
CaQl:
CVD:
DHA:
DOTA:
EPA:
IFG:
IGT:
OAD:
PAHO:

BBDEC:

RDA:

UKPDS:

WHO:

Glycosylated hemoglobin
American Diabetes Association
Latin American Diabetes Association
Body Mass Index
Carbohydrates
Continuous quality improvement
Cardiovascular disease
Docosahexaenoic acid
Declaration of the Americas on Diabetes
Eicosapentaenoic acid
Impaired fasting glucose
Impaired glucose tolerance
Oral antidiabetics or oral hypoglycemic
Pan American Health Organization
Building Blocks in Diabetes Educati
Recommended Dietary Allowance
United Kingdom Prospective Diabetes St
World Health Organization
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