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ABSTRACT

The purposes of this quasi-experimental research, on Indonesian adults with type 2
diabetes mellitus (T2DM), were to: (a) compare dietary behaviors before and afler attending a
Health Belief Model (HHBM) based education program; and, (b) to compare dictary behaviors
between those who received the program and those who received routine diabetic health
éducation.

Purposive sampling was used to recruit forty adults with T2DM who attended at the
outpatient department of Arifin Achmad Hospital Pekanbaru, Indonesia. The forty subjects were
divided into control and experimental group. The control group received routine diabetic health
education, while the experimental group received routine diabetic health education and a HBM
based education program. The research instruments consisted of Demographic and Health
Information Form, Health Belief Form, and a Dietary Behaviors Questionnaire. The
questionnaires were validated by three experts and tested for reliability with Cronbach’s alpha
cocfficient. The reliability of the Dietary Behaviors Questionnaire o = .97, Descriptive statistics,
independent and paired f-tests were employed to analyze data.

The results revealed that after attending the HBM based education program, the
experimental group’s dietary behavior scores were higher than the scores they obtained prior to
attending the education program (p<.001), and their dietary behavior scores were higher than the
dietary behavior scores obtained by the control group subjects (p<.001). Therefore, the HBM
based education program was found to be an effective strategy for changing the dietary behaviors

of Indonesians adults with T2DM.
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CHAPTER 1

INTRODUCTION

Background and Significance of the Problem

Diabetes mellitus (DM) is one of the most common medical problems in the world.
Worldwide, it is estimated that 150 million people has lived with DM, and by the year 2025, this
number will reach at least 300 million, if the successful strategies will not meet the expected
outcomes for the prevention and control. By 2025, approximately 75% of people with DM will be in
the developing countrics (Aghamolaei et al,, 2004).

Indonesia is a developing country with population of 234, 9 million growing annually by 1.5
%, and it is the fourth country having the largest population in the.world (Culture Grams World
Edition, 2005). The World Health Organization also revealed that Indonesia is the fourth country
having the Jargest number of diabetic patients in the world preceded by India, China and the USA
(WHO, 2005). A Diabetic Federation estimated that at least 8.4 million Indonesians were suffering
with DM, in 2000 and this number will reach at least 21.3 million by 2030, if people will not change
their life styles (Health Department of the Republic Indonesia, 2005).

In the Pekanbaru, the capital city of the Riau Province, one of the 33 provinces in Indonesia,
6,018 patients (5387 outpatients and 631 inpatients) attending medical care at Arifin Achmad
Hospital Pekanbaru were diagnosed with DM in 2007 (Medical Record of Arifin Achmad Hospital,
2007). The cause of diabetes disease in Indonesia is life style (rarely carried out the physical activity,
often consumed sweet, commonly cooked with coconut milk and oily food). Sweet food increases the
level of blood sugar and oily food draught of fat triggered increased the body weight. Increasing of
body weight will reduce the sensitivity of insulin, so the level of blood sugar increased (Inti Sari,
2008). The two ethnic groups with the highest prevalence of DM in Pekanbaru, indonesia are the

Minangnese and the Melayunese. Both of these ethnic groups usually have their dishes predominantly




with high fat foods, spicy foods, and foods commonty cooked with coconut milk, they are also very

fond of fried foods (Culture Grams World Edition, 2005). These factors are believed to lead an

increasing pr.c.*,w-:;i.elﬁ-:-é ofdlabetesmPekanbaru

Increasing prevalence of diabetes can lead incidence of complications if diabetic patients do
not control their disease. The prevalence of microvaseular and macrovascular complications was
higher in Asians when compared to Europeans (Chowdhary & Lasker, 2002). In Java, Indonesia the
highest diabetes complications was sexual dysfunction (50, 9%), followed by retinopathy diabetic
(45, 6%), neuropathy (damage to the nerves) (30, 6%), Tuberculosis (15, 3%), hypertension (12, 8%),
coronary heart disease (10%), and gangrene diabetic (3, 5%) (Inti Sari, 2008).

Common risk factors such as greater duration of diabetes, hypertension, poor metabolic
control, smoking, obesity, and dyslipidemia were more prone to develop diabetic complications,
Primary prevention, healthy dict and regular physical activity, protects susceptible individuals, It has
an impact by reducing or delaying diabetes complications (WHO, 2006). The morbidity and mortality
caused by diabetes mellitus can be reduced by secondary prevention through regular screening, early
detection, and appropriate treatment of chronic complications (Yadav, Tiwari, & Dhanaraj, 2008).
Furthermore, diabetic patients have to control their disease routinely and dietary adherence to prevent
diabetic complications since diagnosed because uncontrolled DM is associated with an increased
prevalence of microvascular and macrovascular complications. Uncontrolied DM indicated with a
level of patients’ blood sugar just over an acceptable level by their current routine {reatments (Texas
Department of State Health Services, 2002). Long-term sequel of DM complications may include
retinopathy, with potential loss of vision, and nephropathy, which leads to renal failure. Hypertension,
hyperlipidemia, atherosclerotic cardiovascular  discase, peripheral vascular disease, and
cerebrovascular disease are also common threats for the people with DM, Some people experience
peripheral and autonomic neuropathies, such as numbness and tingling of extremities, oral
paresthesia, and burning. People with uncontrolicd DM also have impaired wound healing and
increased susceptibility to infections (Lalla & D’ambrosio, 2001). If diabetic patients perceived
threats (susceptibility and severity) of uncontrolied DM, the patients will have low risk of diabetic

complications, Increase the perceived benefits and reduce perceived barriers are also esscntial part to




prevent diabetic complications by diabetic diet management.

Confributing factors to uncontrolled DM include patients, who are lack of knowledge, no

skills to carry out the self-care activities, unconfident to carry out self-care activities, and unaware

that self care activities will benefit for them, patients perceived the costs that greater than the benefits,
inadequate reinforcements for patients (pay-off) to meet short-term goals and patients’ experience of
a lack of social support (Speers & Turk, 1982 cited by Snoek, Van der Ven, & Lubach, 1999), Wint et
al {2006) studied about knowledge, motivations, and barriers to diabetes control in adults in Jamaica.
They found that factors contributing to uncontrolled DM included cultural beliefs and lack of
education. People with DM generally have poor knowledge of care and there is usually no
consistency in the ways information delivered to them.

Knowledge and belicfs are two important factors that contribute to control DM. Educating
diabetic patients is one of the diabetic management to increase patients’ knowledge of diabetes,
diabetic diet management, and preventing diabetes complications. The potential benefits of diabetes
knowledge include a sense of empowerment and improved quality of life (Bruce, Davis, Cull, &
Davis, 2003). Diabetic education can promote patients with diabetes to prevent chronic
complications, such as neuropathy, nephropathy, and retinopathy. Diabetic education also helps
patients to maintain healthy life style and control blood glucose. Many studies tested the effect of
education program in Type 2 Diabetes Mellitus (T2DM) on dictary behaviors and found significant
change in their knowledge and behaviors (Albarran, Ballesteros, Morales, & Ortega, 2006; Gillibrand
& Stevenson, 2006; Hazavehei, Sharifirad, & Mohabi, 2007). Therefore, diabetic education is a
significant approach to change dietary behaviors of patients. Albarran, Ballesteros, Morales, and
Ortega (2006) studied dietary behavior and type 2 diabetes care. They found a significant increase of
nutritional knowledge among the subjects who were attending program regarding diabetic diet (p =
.013) and diet-health awareness (p=.001).

Dietary behaviors are very essential for diabetic management with T2DM patients (Kapur et
al., 2008). Education program can improve dictary behaviors by teaching them the concepts of T2DM
and four concepts of Health Belief Model which includes perceived susceptibility, perceived severity,

perceived benefits, and perceived barriers.




The Health Belief Model, social learning theory, self-efficacy, and locus of control all have

been applied with varying success to problems of explaining, predicting, and influencing behavior

(Rosenstock, Strecher & Becker, 1994). HBM wasused to gu1de des1gnmg the education program,
focusing on understanding patients beliefs and trying to modify their dietary behaviors and fife style.
Hazavehei, Sharifirad, and Mohabi (2007) studied about the effect of education program based on
Health Belief Model on diabetic foot care in Kermanshah, Iran resuited in a better foot care in T2DM.
This convinces that the HBM promoted self-care behaviors on foot care in patients with T2DM.
Another study also showed consistent results that the extended HBM to study the experience of
diabetes in young diabetics. They found that HBM explained 12% variance in the young diabetic’s
adherence to diabetes self-care regime. The extended HBM was a significant model for promoting the
socio-psychological factors in the young diabetic's appraisal of their diabetes, which supported
adherence to the diabetes self-care regime (Gillibrand & Stevenson, 2006).

According to the FIBM, the likelihood of someone will take action to prevent illness depends
on the individual’s perception that: they are personally vuinerable to the condition; the consequences
of the condition would be serious; the precautionary behavior effectively prevents the condition; and,
the benefits of reducing the threats of the condition exceed the costs of taking action (Redding, Rossi,
Rossi, Velicer & Prochaska, 2000). This study mainly focused on four concepts of the HBM, which
include: (1) perceived susceptibility; (2) perceived severity; (3) perceived benefits; and (4) perceived
barriers.

In a literature review of HBM studies published from 1974-1984, identified that, across study
designs and populations, perceived barriers was the most influential variable for predicting and
explaining health-related behaviors. Perceived barriers are one of the crucial variables of HBM an
important role to prevent diabetes complications among type 2 diabetic patients. Wdowik, Kendall,
Harris and Auld (2001) applied expanded HBM to predict diabetes scif-management in college
students. They found that the HBM (perceived susceptibility, perceived severity, perceived benefits,
and perceived barriers) could predict the diabetes scif-management in college students.

According to HBM, the possibility of patients with T2DM to change their behaviors is

determined by four factors, which include perceived susceptibility, perceived severity, perceived




benefits, and perceived barriers. In Arifin Achmad Hospital Pekanbaru Indonesia, more than 50%

diabetic patients did not get enough health education and preventive knowledge, especially in dictary

behaviors (Medical Record of Arifin Achmad Hospital, 2007). Although there is a diabetic education

program, which is provided by the doctors and nursing staff in medical wards of the local hospital, it
is not presented regularly and it does not cover dietary behaviors and evaluation of patients’
behaviors. Besides, they did not perceived threats of DM, misbelieve of diet (dishes predominant with
high fat foods, commonly cooked with coconut milk, they like fried foods, fewer vegetable) and most
of them did not change their life style since diagnosed T2DM. They are also unaware about the
potential benefits of diabetic diet management, They apparently need diabetic education program to
change their behaviors for preventing diabetes complications.

Furthermore, HBM has been accepted as an effective education program in enhancing the
knowledge of diabetes to change their behaviors. The education program in this study provided
concept of T2DM, perceived threats of uncontrolied DM, perceived benefits and perceived barriers of
diabetic diet management to improve the patients’ awareness to prevent diabetes complications. The
program was provided with leaflet, picture of food for diabetic patients, picture of diabetic
complications, and sample food for diabetic patient. This study was used several methods to increase
the awareness of T2DM patients include: (1) group lecture; (2) group discussion; (3) practice to
serving meal according to diet recommendation for diabetes people; (4) use of questionnaires to
evaluate the perceptions of subjects. This study examined the effect of HBM based education
program to prevent diabetes complications on dietary behaviors of Indonesia adults with T2DM
because the patients with T2DM in Pekanbary, Indonesia needed education of diabetic diet to increase

their awareness T2DM patients to change their behaviors and prevent diabetes complications.

Objectives

1. To compare dietary behaviors of Indonesian adults with T2DM receiving HHBM based education
program before and after attending the education program.

2. To compare dietary behaviors between Indonesian adults with T2DM receiving HBM based

cducation program and those who receive routine diabetic health education.




Research Questions

1. Is the dictary behaviors score of Indonesian adults with T2DM afler receiving HBM based

education program higher than the score before attending the education ;;rogram?
2. Ts the dietary behaviors score of Indonesian adults with T2DM receiving HBM based education

program higher than the score of those receiving only routine diabetic health education?

Conceptual Framework

‘This study applied Health Belief Mode! (HBM) to guide the conceptualization of the studied
variables (Rosenstock, Strecher & Becker, 1994), The key variables of the HBM included perceived
threats (perceived susceptibility and perceived severity), perceived benefits and perceived barriers.
Perceived susceptibility is a person's perception or opinion of the chances of getting a certain
condition and perceived severity is a person's perception or opinion of the seriousness of illness.
Perceived benefits is a person's perception or opinion of the effectiveness of some advised actions to
reduce the risk or seriousness of the impact and perceived barriers is a person's perception or opinion
of the concrete and psychological costs of these advised actions (Katz, Peberdy & Douglas, 2000).

The conceptual framework of this study consisted of two part, including: 1) teaching the
concept of T2DM disease which encompasses definitions, causes, signs and symptoms. The methods
for teaching concept of T2DM disease were used by group lecture and group discussion; 2} teaching
four concepts of HBM for helping T2DM patients to change perception and beliefs of T2DM patients,
such as:
1. Perceived susceptibility of uncontrolled DM (risk factors of diabetes coraplications)
2. Perceived severity of uncontrolled DM (severity for having diabetes complications)

The methods for teaching perceived threats was used by group lecture, group discussion,
asking questions to evaluate the perceptions of subjects, and the picture of diabetic complications.
3, Perceived bencfits of diabetic diet management (management of diabetic diet, pharmacological,

and non pharmacological management).

4. Perceived barriers of diabetic diet management (the possible barriers of diabetic diet

management),




The methods for teaching perceived benefits and perceived barriers of diabetic diet

management were used by group lecture, group discussion, practice to serving meal according to diet

recommendation for diabetes patients, asking questions to ev;ii.ﬁéi't-ém'fl'iémia'erceptions of subjects,

identify the possible barriers of diabetic diet management, and how to face the problems. The

education program helped the subjects in continuing diabetic diot control to change dietary behaviors,

The program was used for teaching the patients to increase the awareness of perceived susceptibility

and severity of uncontrolled DM and to identify perceived benefits and perceived barriers of diabetic

diet management (Figure 1). Based on literature review, dietary behaviors refer to selecting healthy

diet, arranging meal plan, and accounting food calories (Tjokroprawire, 2007). In this study, the

diabetic dietary behaviors included three dimensions: selecting healthy diet, arranging meal plan, and

recognizing the amount of food calories. Figure 1 presents the conceptual framework of the study:

The Health Belief Model based education program

Concepts

Strategies

1. Concept of T2DM

2. Threats of diabetes
- Susceptibility of
uncontrolled DM
- Severity of uncontrolied
bM

3. Benefits of diabetic diet
management

4, Possible barriers of

diabetic diet management

. Assessing the perception and beliefs of T2DM patients by

using Health Belief Form (22 items)

. Lecture the concept of T2DM

- Group leclure, group discussion, asking questions,

slide, and leaflet

. Susceptibility and Severity

- Group leclure, group discussion, asking questions,
presenting several pictures of diabetic complications,

slide, and leaflet

. Benefits and Barriers

- Group lecture, group discussion, asking questions,
practice serving an appropriate diabetic meal according

1o food pyramid, slide, and teaflet

Dietary Behaviors
1. Selecting healthy dict
2. Arranging meal plan
3. Recognizing the

amount of food

calories

Figure 1. Conceptual framework of HBM based education program to prevent diabetes complications

on dietary behaviors of Indonesians adults with TZDM.




Hypothesis

1, After attending HBM based education program, the dietary behaviors score of Indonesian adults

with T2DM is higher than the score before attending the education. program S
2. Dietary behavior score of Indonesian adults with T2DM receiving HBM based education program

is higher than the score of those who receiving only routine diabetic health education,

Definition of Terms

HBM based education program is an education program guided by HBM to increase the
awareness and change the beliefs of Indonesian adults with T2DM to change their dietary behaviors
for preventing diabetes complications, HBM based education program covers the teaching plan by
using the method of group lecture, group discussion, and practice to serving meal according to diet
recommendation for diabetes people, use of questionnaires to evaluate the perceptions of subjects,
and show the picture of diabetic diet and diabetic complications. The teaching plan includes concept
of T2DM, susceptibility and severity of uncontrolied DM and also covers the benefits and barriers of
diabetic diet management.

“Perceived susceptibility of uncontrotled DM ’means diabetic patients’ perception or belief
that they are at high risk to diabetic complications due to their uncontrolled DM; ‘perceived severity
of uncontroiled DM ’refers to knowledge and beliefs of the consequences of having diabetic
complications, including acute and chronic complications; ‘perceived benefits of diabetic diet
management’ refers to diabetic patients’ perception or belief of benefits of diet management that
absolutely have an effect on a person to maintain dietary behaviors in the lifestyle such as selecting
healthy diet, arranging meal plan, and recognizing the amount of food calories, and perceived barriers
of diabetic diet management’ refers to perceived obstacles in management of diabetic diet for
T2DM’.

*Dietary behaviors® refers to desired behaviors of patients with T2DM it selecting healthy
diet, arranging meal plan, and recognizing the amount of food calories. Dietary behaviors were
measured by the Dietary Behaviors Questionnaire, which was modified from Nutritional Health

Promoting Behavior Questionnaire created by Sukmarini {2007).




Routine diabetic health education is a health education of T2DM, which is provided for Out

Patient Department (OPD) in diabetes clinic of Arifin Achmad Hospital depending on the availability

of staff. The doctors or nurses give routine diabetic health education based on the following contents:
dietetic control, exercise, use of medication, personal hygiene, foot care, and prevention of
complications. As this program depends on availability of staff, it affects its maximum utilization for

patients with T2DM.

Significance of the Study
Health professionals, particularly nurses and doctors can apply HBM in structured dietetic
education for T2DM. The results of this study provided evidence based nursing, which can be applied

in similar population and reference for further research in dietetic management of T2DM.




CHAPTER 2

LITERATURE REVIEW

This chapter presents review of literature relevant to this study as follows:

1. Overview of T2DM
A. Definition
Causes
Signs and symptoms
Pathogenesis
Risk factors of diabetic complications
Complications

Management of diabetic diet

m o m @Y Oo®

Management of T2DM
- Pharmacological management
- Non-pharmacological management
2. Health Belief Model (HBM)
3, Health Belief Model based education program in T2DM patients
A Threats of diabetes
- Susceptibility of uncontrolied DM
- Severity of uncontrolled DM
B. Benefits of diabetic diet management
C. Possible barriers of diabetic diet management
4, Dietary behaviors
5. Indonesian diet behaviors

6. Other factors influencing dietary behaviors in patients with T2DM
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Overview of T2DM
Definition

T2DM is the most common form of diabetes, in which either the body does not produce

- enough-insulin or the cells ignore the insulin. T2DM refers to non-insulin dependent DM, oradult

onset DM. Body undergoes a metabolic disorder, which pancreatic gland produces insufficient
insulin (Mathur, 2003). Its effect can be tested with a series of blood glucose tests to determine
T2DM. Normal fasting plasma glucose levels are less than 100 milligrams per deciliter {mg/dl).
Fasting plasma glucose levels of more than 126 mg/dl on two or more tests on different days
indicate that an individual has diabetes. A random biood glucose test can also be used to diagnose
diabetes. A blood glucose level of 200 mg/dl or higher (11.1 mmol/l), displays classic symptoms
of DM, such as polydypsia, polyuria, polyphagia, and weight loss, has a FPG (fasting plasma
glucose) =126 mg/dl (7.0 mmo}/1), indicates that someone has T2DM (WHO, 2002).

Causes

T2DM is probably caused by a complex interaction of environmental factors and
predisposing genetic factors. Causes of T2DM include genetic and environmental conditions,
such as diet and activity levels, aged pregnancy from 24 to 28 weeks, endocrine conditions which
can indirectly change the production and action of insulin and lead to diabetes (American
Diabetes Association, 2002), Cushing’s syndrome, acromegaly, pheochromocytoma,

hyperthyroidism, and polycystic ovarian syndrome (PCOS) (McCulloch, 2008).

Signs and symptoms
The signs and symptoms of diabetes commonly include excessive thirst, frequent
urination, increased appetite, weight loss, blurred vision, fatigue, headache, occasional muscle

cramp and poor wound healing (Porth & Kunert, 2002).

Pathogenesis
T2DM results from a decreased sensitivity to insulin known as insulin resistance or a
decreased amount of insulin production (Port & Kunert, 2002). T2DM occurs when the

pancreatic, an organ in the abdomen produces insufficient amount of the insulin hormone and or
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the tissues become resistant to normal or even high levels of insulin. This leads high blood

glucose levels, which can cause a number of complications if not treated well (McCulloch, 2006).

e -Risk factors-of diabetes COMPHCAUONS -~ wwwv. oo oo

There are many risk factors of diabetes complications in T2DM. According to Ellm
(2006) studied factors that lead unconirolled DM, in an outpatient clinic setting. Factors that
develop diabetes complications include: (1) poor glucose control; (2) poor dietary adherence; (3)
depression and stress can lead to hyperglycemia and an increased risk of micro and
macrovascular complications (Lustman, Anderson, Freedland, de Groot, Carney, Clouse, 2000;
Black, Markides, & Ray, 2003). Lustman and Clouse (2005) conducted a meta-analysis of a
published literature that looked for an association between depression and hyperglycemia, and
concluded that a strong correlation existed between them (Lustman et al., 2005); (4) obesity is
closely related medical conditions. Published clinical trials showed a strong link between an
increased BMI and an increased HbAlc (Bo, Gentile, Cavallo-Perin, Vineis, & Ghia, 1999;
Grylls, McKenzie, Horwath, & Mann, 2003; El-Kebbi, Cook, Ziemer, Miller, Gallina, & Philips,
2003); (5) lower socioeconomic status negatively affects access to medical care and medications,
and patients quality of self-care, and (6) hypertension may increases the risks of developing long-

term diabetes complications.

Complications

The complications of DM are classified into two types: acute and chronic types. Acute
complications include diabetic ketoacidosis, hyperglycemic hyperosmolar state, and malignant
hyperthermia-like syndrome with rhabdomyolysis (Hamiel & Zeitler, 2007). Pitzer et al (2001)
stated that acute complications include hyperglycemia those in which the blood sugar is high and
hypoglycemia in which the blood sugar is low. Hypoglycemia is a common acute complication.
Hypoglycemia is a cfinical syndrome which occurs when a blood glucose level lessen than 40-50
mg/dL (2.2-2.7 mmol/L).

Hyperglycemia as high blood glucose is a serious health problem of diabetes mellitus.
Hyperglycemia develops when there is excessive sugar in the blood. In people with diabetes,

there are two specific types of hyperglycemia that occur: (1) fasting hyperglycemia as defined
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with a blood sugar greater than 90-130 mg/dL (milligrams per deciliter) after fasting for at least 8
hours; (2) post-prandial or after-meal hyperglycemia as defined with a blood sugar greater than

180 mg/dL. In who are not diabetic post-prandial or post-meal sugar levels rarely go over 140

--mg/dE, but-oceasionally-after one-two-hour a large meal, post-meal glucose level canreach.at 180 . ... ..

mg/dL. Consistently elevated high post-meal glucose levels indicate that a person is at a high risk
of T2DM (Pearson & Lancet, 2006).

Chronic complication can cause vascular disease. Chronic elevation of blood glucose
level leads to damage of blood vessels (angiopathy). As a result, the problems are grouped into
two types: microvascular disease and macrovascular disease. Microvascular disease causes thé
damage of small blood vessels and macrovascular disease results in arterial damage (LeMone &
Burke, 2000). The damage of small blood vessels leads to a microangiopathy, which can cause
one or more of the following: diabetic retinopathy, diabetic neuropathy, and diabetic nephropathy.

Diabetic foot often results due to combinations of neuropathy and arterial disease; it may
cause skin ulcer, infection, necrosis, and gangrene in serious cases. Diabetic encephalopathy leads
the cognitive decline and risk of dementia in adults with DM. Various mechanisms can alter the

vascular supply of the brain and the interaction of insulin with the brain itself.

Management of diabetic diet

The goal of management of T2DM is to improve glycemic control. Diabetic diet plays a
significant role in controlling blood glucose levels. Main objective of diabetic dict is to maintain
ideal body weight by providing an adequate nutrition with normal blood sugar levels (American
Diabetes Association, 2000). The most important objective in the dietetic management of diabetes
is to control total calorie intake to attain or maintain a reasonable body weight and to control of
blood glucose levels. Controlled calotie diets can be used by calculating the individual’s calorie
requirements (Smeitzer & Bare, 2000).The diet plan for diabetic person is considered with his/her
height, weight, age, sex, physical activity, and nature of diabetes, While planning a diet, diabetic
patient has to consider complications of diabetes, such as high blood pressure and high
cholesterol levels etc.

Diet and physical activity are obviously important for the management of the HbAlc,

blood pressure, and cholesterol of T2DM. Delahanty and McCulloch (2008) stated that loss of
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body weight from 5 to 10% of total body weight could help the body activate and use insulin
more efficiently. Eating low calories can reduce blood glucose levels before the first pound is

lost. According to Nuse (2007), diet and daily exercise could control weight with a low fat and

The basic elements of diabetes diet include: (1) consumption of proteins to resuit amino
acids which require for tissue repair, maintenance of the glucose levels during the absorption
process, and composition of calories less than fats; (2) consumption of carbohydrates to prevent
ketosis; (3) avoidance of saturated fat and rich cholesterol foods; and (4) consumption of fiber
which is as an essential nutrient to reduce the glucose absorption, the blood sugar rise, the urinary
glucose excretion, the process of emptying stomach, and to delay the intestinal passage time
(Smeltzer & Bare, 2000).

The nutrient recommendations for adults with DM are:

1. Carbohydrates are the main nutrients in food, which influence the blood glucose
levels (Smeltzer & Bare, 2000) and provide 4 keal per gram. This group of nutrient is made up of
plant foods (grains, fruits, and vegetables), milk, and some dairy products. Carbohydrates can be
divided into simple sugars and complex carbohydrate.

2. Protein intake is ranging from 10% to 20% of the total daily calories. Protein provides
energy of 4 kcal per gram, Sources of protein should be low in fat, saturated fat, and cholesterol.
Nuttall and Gannon (2004) studied metabolic response of people with T2DM to a high protein
diet resulted in increasing the protein in the dict on the expense of reducing carbohydrate which
integrated plasma glucose concentration at least 5.

3. Fats should be low in both saturated fat and cholesterol. Fats are restricted to less than
10% of the total kcal consumed per day. Fat has 9 keal per gram. The sources of different types of
fat are: (1) saturated fat produced from animal meat, butter, lard bacon, cocoa butter, coconut oil,
palm oil, and hydrogenated oils; (2) poly unsaturated fat resulted from oil of corn, safflower,
sunflower, soybean, sesame seed, and cottonseed; and (3) mono saturated fat derived from peanut
oil, olive oil, and canola oil (LeMone & Burke, 2000). Within the fat allowance, cholesterol
should not exceed 300 mg daily. Limiting fat and cholesterol intake may help prevent or delay the

onset of atherosclerosis, a common complication of DM.
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4. Fiber plays important roles in lowering total cholesterol and low-density lipoprotein
cholesterol in the blood and decreases blood glucose levels. The mechanism of action of soluble

fiber is thought to be related to the formation of a gel in the gastrointestinal tract. This gel slows

—the- emptying -of stomach-and- the-movement- of -food. through. the. upper digestive tract. The. ...

potential glucose-lowering effect of fiber is caused by the slower rate of glucose absorption from
food that contains soluble fiber. The ideal level of fiber has not been determined, but an intake of
20 to 35 grams per day is recommended (Smeltzer & Bare, 2000).

5, Salt should be consumed in limited amount, only 6 gram per day. The primary
concern about salt is its relationship with hypertension, as a common health problem in people
with T2DM (Dyson, 2004).

6. Alcohol consumption may result in the hypoglycemic effects of insulin and oral
agents. Men with diabetes can consume no more than two drinks and women with diabetes can
consume only one drink per day (American Diabetes Association, 2000).

In general, most of T2DM in Indonesia consume food quite similar to people who not
suffer from diabetic. The recommendation of diet for diabetic patients in Indonesia based on
Tjokroprawiro (2007) includes:

Morning (06:30 AM): rice 60 g, meat 25 g, vegetables 125 g,and 0il S g
Fryits (09:30 AM): banana 100 g

Lunch (12:30 PM): rice 70 g, tempe 25 g, vegetables 150 g, and oil 5 g
Fruits (3:30 PM): papaya 100 g

Dinner (6:30 PM); rice 70 g, tempe 25 g, vegetables 150 g and oil 5 mg
Snack (9:30 PM): fried potato 100 g or fruit (apple 100 g).

The total of calorie is 1100 calorie which consist: (1) protein 36.49 g, (2) fat 22.81 g; (3)
carbohydrate 179.35 g; (4) cholesterol 93.25 mg. Usually, this recommendation is given to
diabetic patients who do not have severe complications such as congestive heart failure, COPD,

and renal failure (Tjokroprawiro, 2007).

Management of T2DM
1. Pharmacological management

The treatments for T2DM include pharmacological interventions with an oral medication
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(Gagarina, 2007; American Diabetes Association, 1998). Medications needed to control blood
sugar in T2DM are as follows:

1.1.Sulfonylureas (Glimepiride: Amaryl, Glipizide: Glucoirol, Glipizide ER: Glucotrol

XL and tolazamide) increases insulin secretion and promote insulin actions on the liverand =~

peripheral tissues (increase insulin production). Route of the drug is oral. These drugs are
generally taken one to two times a day before meal. All sulfonylurea drugs have similar effects on
blood glucose levels, but they differ from side effects depending on how often they are taken, and
their interactions with other drugs.

1.2, Biguanides (Glucophage: Metformin, Glucophage XR) decrease hepatic glucose
production, increase glucose uptake, and possibly decrease appetite. Biguanide also helps to
decrease blood glucose levels by making muscle tissue more sensitive to insulin, so glucose can
be absorbed (decreasing glucose from digestion). Route of the drug is oral. Biguanides are usually
taken 2-3 times a day, except XR, which is taken once a day. A side effect of metformin is
diarrhea, but this can be eliminated when the drug is taken with food.

1.3.  Alpha-Glucosidase Inhibitors (acarbose) slow down absorption of carbohydrates.
Route of the drug is oral, These drugs help the body decrease blood glucose level by blocking the
breakdown of starches, such as bread, potatoes, and pasta in the intestine. They aiso slow down
the breakdown of some sugars, such as table sugar (slow digestion, slow glucose production).
Their action slows the increase of blood glucose levels after a meal. They shouid be taken with
the first bite of a meal as taken before each meal, Their side effects include gas and diarrhea,

1.4. Thiazolidinediones (Rosiglitazone: Avandia and Pioglitazone: ACTOS) decrease
insulin resistance. These drugs help insulin to work better in the muscle and fat and also reduce
glucose production in the liver by lowering the glucose production. Route of the drug is oral.
They are usually taken once daily either with or without food. As a precaution, Rosiglitazone and
Pioglitazone need to be monitored closely for liver problems. Both drugs appear to increase the
risks of heart failure in some people and Rosiglitazone may debatably contribute to increase risk
of heart attack. Both drugs are effective at reducing blood glucose and generaily have few side
effects.

1.5. Meglitinides (Prandin and Starlix) increase insulin production. Route of the drug is

oral. They are usually taken within 5-30 minutes before meal.




17

1.6, DPP-4 Inhibi