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ABSTRACT

The Doi Tung Development Project area was established by Her Royal Highness
Princess Srinagarindra to carry out development activities to increase the quality of life. The
incidence of type 2 diabetes in the ethnic minorities of the Doi Tung Development Project area is
rising. A cross sectional study was conducted to determine the nutritional status of type 2 diabetes
and the nutritive value of most commonly consumed local foods by diabetic subjects.

The data were collected between November 2008 to July 2009. Ninety-two type 2
diabetics aged 38-80 years in 6 different ethnic groups including Tai Yai, Tai Lue, Lawa, Haw,
Lahu, and Akha were recruited and their anthropometric data, blood glucose levels, and lipid levels,
and 24 hour dietary recall were recorded. As well, A food frequency questionnaire was used to
determine the most commonly consumed food items. Most study subjects (84.8%) had a body mass
index > 23 kg/m? with 90.2% having abdominal obesity and the mean percentage of body fat was 34.9 +
6.1%. Their systolic blood pressure and diastolic blood pressure were 131.6 + 19.8 mmHg and 80.9 +
11.8 mmHg, respectively. The results of biochemical parameters showed that the average
of FBG, HbA,, total cholesterol, triglyceride, HDL-cholesterol, and LDL-cholesterol were 132.3 +
37.3 mg/dl, 8.3 + 1.8 %, 185.6 + 44.9 mg/dl, 213.4 + 177.4 mg/dl, 44.6 + 12.0 mg/dl, and 100.3 +
34.5 mg/dl, respectively. The average energy intake was 930.5 + 414.3 kcal/day with 66.2 + 10.5 %,
15.9 + 3.7 %, and 17.8 + 13.4 % of energy derived from carbohydrates, protein, and fat, respectively.
The intake of cholesterol, dietary fiber, sodium and sugar were 63.2 + 56.8 mg/day, 6.1 + 3.6 g/day,
3021.0 + 1167.1 mg/day, and 11.3 + 10.9 g/day, respectively. The 10 most commonly consumed
food items were tomato chilli paste, Chinese cabbage curry, flower Chinese cabbage curry (Jor puk
kad), Khao Ram-Fhuen, Num-Ngyo, mungbean noodle soup, Namprik Tooa-Nao, Laab-Moo, Moo-
Tod, fried seasoning pork, and Namprik Noom. The means of nutritive values per serving were as
follows; energy 181.9 + 144.2 kcal, carbohydrate 17.6 + 10.7 g, protein 10.2 + 8.2 g, fat 38.5 + 22.9 g,
cholesterol 42.3 + 29.0 mg, sugar 2.8 + 1.8 g, fiber 0.8 = 0.7 g, and sodium 1245.8 + 1146.9 mg.

The majority of type 2 diabetes in the Doi Tung Development Project area had an
overnutrition problem with inappropriate food consumption leading to an increase risk of diabetes
complication.  Nutrition education should be conducted to control blood glucose and prevent
diabetes complications. This study is useful for managing an appropriate treatment of diabetes and
to fulfill the objective of the Doi Tung Development project of developing the health promotion
campaigns to improve the quality of life.

KEY WORDS: DOl TUNG DEVELOPMENT PROJECT/ TYPE 2 DIABETES/ NUTRITIONAL
STATUS/ LOCAL FOODS
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CHAPTER1
INTRODUCTION

The Doi Tung developments project under the patronage of Somdej Phra
Srinagarindra Boromarajajonani, Her Royal Highness the Princess Mother, was
established under royal initiative in year 1988. The principle objectives of project are
to solve the social, economic and environmental problems to carry out the activities
development and to increase the quality of life. The Doi Tung area is located in Mae
Fah Luang district and some part of Mae Sai district in Chiang Rai, the northernmost
province of Thailand, which encompasses a total of 27 villages of various ethnic
minority groups and hill-tribes including Akha, Lahu, Haw, Tai Yai, Tai Lue, and
Lawa (1).

Bureau of Policy and Strategy, Office of the Permanent Secretary, Ministry
of Public Health, Thailand reported that the hospitalization rate of diabetes population
and the numbers of people who suffering from diabetes and other chronic disease are
increasing every year in 1996 to 2005 (2). Whereas Non-Communicable Disease
information Center, Bureau of Non-Communicable Disease, Department of Disease
Control reported that the incidence of diabetes was 3.7% in 2005 and raising to 3.9%
in 2007 (3). According to the study of Aekplakorn WI., et al. (4), the national
prevalence of diabetes in Thai adults aged = 35 years was 9.6% (2.4 million people),
which included 4.8% of previously diagnosed and another 4.8% of newly diagnosed.

The Second National Health and Nutrition Examination Survey of Thais by
Anthropometry Measurement in 1996 - 1997 (5) revealed that the highest incidence of
diabetes was found in Bangkok (6.1%) following by the northern region of Thailand
(5.3%). The hospitalization rate of diabetes in Chiang Rai was approximately 778.6
per 100,000 population or 9,547 cases in 2008 (6). In 2008, Thailand has the death
rate of diabetes per 100,000 population was 12.2, whereas Chiang Rai had the
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death rate of 7.99 (7, 8). The Doi Tung Development Project area has 83 people with
types 2 diabetes in 2006 and rising to 105 people with type 2 diabetes in 2009 (9).

Diabetes is a disease resulting from a deficiency of an insulin production or
an ineffective use of the insulin to compensate the blood glucose. Approximately 90
to 95 percent of diabetes is type 2 diabetes which is associated with both insulin
resistance and relative insulin deficiency (10). In Thailand a survey study of diabetes
management and complication in the urban primary health care clinics (11) reported
that 94% of diabetes is type 2 diabetes, these subjects had the uncontrolled diabetes
with 53.5% and 58.1% of the subjects having Fasting Plasma Glucose (FPG) more
than 7.8 mmol/1 and Glycolated Hemoglobin (HbA ;) more than 8%, respectively.
According to the result from the survey study, people with diabetes who had poor
glycemic control may be effected to long term hyperglycemia. The conditions of
diabetes are shown with chronic hyperglycemia leading to development of both
macrovascular and microvascular complication. Therefore to prevent or delay the
diabetes complications, American Diabetes Association (ADA) recommended that
blood glucose level, lipid profile and blood pressure level should be controlled and
maintained to nearly normal level (12).

Data from US National Health and Nutrition Examination and Survey in
1999-2002 (13) compared the glycemic control in different antidiabetic treatment
among subjects with diabetes, it was shown that patients with diabetes who had only
dietary treatment could reach the best glycemic control (65.9%) when compared to the
ones (15.2%), who had only insulin treatment. Dietary pattern seems to be a
significant factor on the glycemic control in type 2 diabetes patients (14). Rivellese
AA., et al. (15) studied the dietary habits of patients with type 2 diabetes in Italy
which is revealed that type 2 diabetes has high BMI (Mean + SD; 29.7 + 5.2 kg/m®),
the high intake of saturated fat and the low intake of fiber.

The National Health and Nutrition Examination Surveys (NHANES) in
USA examine the obesity prevalence among adults with and without Type 2 diabetes
during 1996-2006. The study is concluded that the Obesity prevalence is rising rapidly
among adults with and without Type 2 diabetes. The adults with Type 2 diabetes have
mean of BMI is increased from 29.2 kg/m2 to 34.2 kg/m2, percentage of total obesity
(BMI > 30 kg/m2) and obesity stage class III (BMI > 40 kg/m2) increase by 58 and
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141 respectively (16). As well as the third report of NHANES reported that most of
U.S. adults with type 2 diabetes are overweight and could not approach to the physical
activity recommendation and dietary guidelines for fat, fruit and vegetable
consumption (17).

Hoffmeister M, Lyaruu I.A, Krawinkel M.B from northern Tanzania,
Africa has studied the glycemic control and nutrition status of people with type 2
diabetes. The study found 72 percent of Tanzania people with type 2 diabetes have
BMI more than or equal to 25 kg/m?, 64 percent have blood glucose level more than
7.8 mmol/l (140 mg/dl), 47 percent have blood glucose level more than 11.1 mmol/l
(199 mg/dl), and 59 percent of people with type 2 diabetes have elevate urinary
glucose level beside high blood glucose level. The food staple of Tanzania people
with type 2 diabetes most frequently consumed were stiff porridge, plantains, bread,
rice, beef, milk, amaranth leaves, orange, and sunflower oil. The main beverages were
water, tea and milk (18).

Thailand Diabetes Registry Project in 2006 showed that only 38.2% of
patients with diabetes have FPG less than 130 mg/dl and 30.7% of patients with
diabetes achieved HbA,. less than 7%, while 73.3%, 63.3% and 52.6% of type 2
diabetes have dyslipidemia, hypertension and obesity respectively (19). A cross-
sectional study for the dietary intake had been conducted among 109 patients with
type 2 diabetes at Khon Kaen hospital during May to June 2005. The result showed
that type 2 diabetes people basically received energy intake about 1075.9 kilocalories
(59.7 of RDA). The percentage of energy distribution of protein, carbohydrate, and fat
was 18.6, 64.7, and 16.7, respectively. In addition, this research also showed that
sticky rice, vegetables and fishes are commonly consumed food items found in this
group of people (20).

According to the local research study in elderly with diabetes and
hypertension at Mae Rai sub-district and municipality of Chan Chawa sub-district,
Mae Chan district, Chiang Rai province (21), reported that the sticky rice is the most
commonly consumed starch among diabetic people in the research area. The people
with diabetes restricted sweet, salty and fatty diet but still put monosodium glutamate
in their foods. Moreover they consumed the ready to eat foods that contain high

content of monosodium glutamate.
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The number of type 2 diabetes in the ethnic minorities of Doi Tung project
area is now raising. However the nutritional status of people with diabetes at Doi
Tung area and as well as the nutritive value of local food which diabetic patients
commonly consumed are not yet available. These data are extremely useful to manage
an appropriate treatment of diabetes among people in Doi Tung Development Project
area. Therefore, this thesis has been conducted to fulfill the objective of the Doi Tung
Development project in order to develop the health promotion campaigns to improve

the quality of life.
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CHAPTER II
OBJECTIVES

General Objective

The general objective of the study is to determine the nutritive values of
local foods and the nutritional status among people with type 2 diabetes who reside in

the Doi Tung Development Project area.

Specific Objectives

1. To assess the nutrition status of type 2 diabetes by determining body mass index,
waist circumference, total body fat, blood glucose level, and serum lipid profiles.

2. To determine the most common local foods consumed by type 2 diabetic people.

3. To assess the dietary intake and the nutritive values of local food consumed by
type 2 diabetes by analyzing energy, carbohydrate, protein, fat, cholesterol, fiber,

sodium, and sugar.

Research Question

What are the nutrition status and dietary intake of people with type 2

diabetes at Doi Tung Development project area ?

Benefit of the Study

The results of this study can be used to recommend the appropriate local
foods intake to people with diabetes. This study will provide a guideline for health
eating to control blood glucose level which can prevent, delay the diabetes
complication and promote personal health care, and also reduce the hospital cost. In
addition, the healthy eating guideline will also applicable to general population who

reside in Doi Tung Development Project area.
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CHAPTER I
LITERATURE REVIEW

3.1 Diabetes Mellitus and Information Implicated Diabetes Mellitus

3.1.1 Definition and Description of Diabetes Mellitus

Diabetes mellitus is a metabolic disorder characterized by chronic
hyperglycemia with disturbances of carbohydrate, fat and protein metabolism. The
abnormalities of carbohydrate, fat and protein metabolism are due to deficient action
of insulin on target tissues resulting from insensitivity or lack of insulin. The
pathogenetic processes include destroy the beta cells of the pancrease with consequent
insulin deficiency, and others that is result to resistance on insulin action. These
phenomenons resulting from either an absolute decrease in the amount of insulin
produced by the B-cell of the islet of Langerhans within the pancrease, or a relative
deficiency of insulin hormone in people with diabetes who have tissue are resistant to
the hormone. Consequence of diabetes mellitus are high glucose level in blood vessel
leading to long term damage, dysfunction and failure of multi-organs (22, 23).

The characteristic symptoms of diabetes mellitus are presented with
polydipsia, polyuria, polyphagia, weight loss, and blurring of vision. The severe
symptoms of uncontrolled diabetes present the acute complication of diabetes mellitus
including hyperglycemia with ketoacidosis or a non-ketotic hyperosmolar state which
may lead to coma, incurable and death eventually. Often symptoms are not severe or
absent, consequently hyperglycemia sufficient to cause pathological and functional
changes may be present for a long time before the diagnosis is made (23, 24).

The chronic complication of diabetes mellitus include progressive
development of the specific complications of retinopathy with potential blindness,
nephropathy leading to renal failure, neuropathy with risk of foot ulcers, amputation,
Charcot joints, and features of autonomic dysfunction, including sexual dysfunction
(25). People with diabetes are increased risk of macrovascular and microvascular

complications include cardiovascular, peripheral vascular and cerebrovascular disease.
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3.1.2 Classification of Diabetes Mellitus (26)

Diabetes mellitus can be categorized by etiological types into 4 clinical
classes includes type 1 diabetes, type 2 diabetes, other specific types of diabetes, and
gestational diabetes mellitus which is diabetes diagnosed during pregnancy. Aetiology
of type 1 diabetes due to B-cell destruction leading to absolute insulin deficiency,
while type 2 diabetes ranging from predominantly insulin resistance with relative
insulin deficiency to predominantly an insulin secretory defect with insulin resistance.
Cause of other specific types of diabetes results from other causes for example genetic
defects, diseases of the exocrine pancreas, drug or chemical-induced as shown in table
1.

The classification of diabetes depends on the circumstances present at the
time of diagnosis. Many diabetic people cannot be clearly classified into a single class
such as type 1 diabetes and type 2 diabetes. Clinical presentation and disease

progression vary considerably in both types of diabetes.

Table 1 - Etiologic classification of diabetes mellitus (27)

I. Type 1 diabetes: B-cell destruction, usually leading to absolute insulin deficiency
A. Immune mediated
B. Idiopathic
Il. Type 2 diabetes: may range from predominantly insulin resistance with relative
insulin deficiency to a predominantly secretory defect with
insulin resistance
I11. Other specific types:
A. Genetic defects of B-cell function
1. Chromosome 12, HNF-1a (MODY3)
2. Chromosome 7, glucokinase (MODY?2)
3. Chromosome 20, HNF-4a, (MODY1)
4. Chromosome 13, insulin promoter factor-1 (IPF-1; MODY4)
5. Chromosome 17, HNF-1p3 (MODYY5)
6. Chromosome 2, NeuroD1 (MODY6)
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Table 1 - Etiologic classification of diabetes mellitus (cont.)

I11. Other specific types:
A. Genetic defects of B-cell function
7. Mitochondrial DNA
8. Others
B. Genetic defects in insulin action
1. Type A insulin resistance
2. Leprechaunism
3. Rabson-Mendenhall syndrome
4. Lipoatrophic diabetes
5. Others
C. Diseases of the exocrine pancreas
1. Pancreatitis
2. Trauma/pancreatectomy
3. Neoplasia
4. Cystic fibrosis
5. Hemochromatosis
6. Fibrocalculous pancreatopathy
7. Others
D. Endocrinopathies
1. Acromegaly
. Cushing’s syndrome
. Glucagonoma
. Pheochromocytoma
. Hyperthyroidism
. Somatostatinoma
. Aldosteronoma
. Others

o N o o1 B W DN
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Table 1 - Etiologic classification of diabetes mellitus (cont.)

I11. Other specific types:
E. Drug- or chemical-induced
1. Vacor
. Pentamidine
. Nicotinic acid

. Glucocorticoids

2
3
4
5. Thyroid hormone
6. Diazoxide
7. B-adrenergic agonists
8. Thiazides
9. Dilantin
10. a-Interferon
11. Others
F. Infections
1. Congenital rubella
2. Cytomegalovirus
3. Others
G. Uncommon forms of immune-mediated diabetes
1. “Stiff-man” syndrome
2. Anti—insulin receptor antibodies
3. Others
H. Other genetic syndromes sometimes associated with diabetes
1. Down’s syndrome
2. Klinefelter’s syndrome

3. Turner’s syndrome
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Table 1 - Etiologic classification of diabetes mellitus (cont.)

I11. Other specific types:
H. Other genetic syndromes sometimes associated with diabetes
4. Wolfram’s syndrome
5. Friedreich’s ataxia
6. Huntington’s chorea
7. Laurence-Moon-Biedl syndrome
8. Myotonic dystrophy
9. Porphyria
10. Prader-Willi syndrome
11. Others
IV. Gestational diabetes mellitus (GDM)

Patients with any form of diabetes may require insulin treatment at some stage of their disease. Such use

of insulin does not, of itself, classify the patient.

3.1.3 Criteria for Diagnosis of Diabetes Mellitus (26)

The diagnostic criteria for diabetes mellitus in general adults are shown in
table 2. Three directions to diagnose diabetes are possible, and each must be
confirmed on a subsequent day unless unequivocal symptoms of hyperglycemia are
present. Although the FPG is less sensitive than the 75-g oral glucose tolerance test
(OGTT) but preferred diagnostic test because of facilitation of procedure, acceptability
to patients, and lower cost. The OGTT is useful for further evaluation of people with
diabetes is still strongly suspected due to its more sensitive and modestly more
specific than the FPG to diagnose diabetes.
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Table 2 - Criteria for the diagnosis of Diabetes Mellitus (28)

1. HbAlc > 6.5%. The test should be performed in a laboratory using a method that is
NGSP certified and standardized to the DCCT assay.*
OR
2. FPG > 126 mg/dl (7.0 mmol/l). Fasting is defined as no caloric intake for at least
8 hours.*
OR
3. Two - hour plasma glucose > 200 mg/dl (11.1 mmol/l) during an OGTT. The test
should be performed as described by the World Health Organization, using a
glucose load containing the equivalent of 75 g anhydrous glucose dissolved in
water.*
OR
4. In a patient with classic symptoms of hyperglycemia or hyperglycemic crisis,

random plasma glucose > 200 mg/dl (11.1 mmol/l).

* In the absence of unequivocal hyperglycemia, criteria 1-3 should be confirmed by repeat testing.

3.1.4 Type 2 Diabetes

Type 2 diabetes (Non-Insulin-Dependent Diabetes Mellitus, NIDDM) is
the most general form of diabetes that results from the cell cannot use insulin properly,
while the pancrease has normally function to secreting the insulin hormone. This
irregular condition referred to insulin resistance. The resistant of insulin action has
affect to the deficient glucose metabolism that leading to hyperglycemia or the
elevated glucose level remain in the blood vessel. The hyperglycemia condition
manifests destructively to the vascular and important organ. Several year of diagnosis
type 2 diabetes has develop gradually the diabetes complication for example
macrovascular complication, microvascular complication and diabetic neuropathy that
these complications are mainly cause morbidity and mortality in the patients with type
2 diabetes (29, 30).
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In addition, type 2 diabetes is associated with elderly age, obesity, impaired
glucose metabolism, a family history of diabetes or gestational diabetes, sedentary
lifestyle, and race. The most of people with type 2 diabetes are overweight or obesity
which contributes to the insulin resistant. Particularly the people with type 2 diabetes
who accumulate the abdominal visceral obesity have related developing of diabetes,

although they were not categorized to overweight or obesity (31).

3.1.5 Presence of complications in individuals with Type 2 diabetes
(32-35)

Patients with a history of any disorder related to diabetes before the clinical
diagnosis of type 2 diabetes are increased risk of developing type 2 diabetic
complication after diagnosis. The risk of complications is significantly related to the
duration of diabetes. The diabetic complications are the main cause leading to
morbidity and mortality in the people with type 2 diabetes. These complications may
already be present at diagnosis and coexisting hypertension or dyslipidemia may
exacerbate their risk. The present of type 2 diabetic complications can be divided
depend on symptoms into 2 groups that are the acute complications and the long-term
complications.

A. Acute Complications

Acute complications of type 2 diabetes are the hyperosmolar hyper-
glycemic status which is a condition severe hyperglycemia. The hyperosmolar
hyperglycemic status usually develops slowly within over several day or week in
the absence of ketosis. It is a cause of neurological abnormalities such as abnormal
refluxes, motor impairments, reduced verbal ability, and seizures. Opposite, some
people with type 2 diabetes may have the symptoms include hunger, sweating,
shakiness, heart palpitations, slurred speech, and confusion. These conditions are the
symptoms of hypoglycemia or low blood glucose in people with type 2 diabetes. It is
results from inappropriate management of diabetes such as excessive amounts of
antidiabetic drugs, prolonged exercise, skipped or delayed meals, or drinking alcohol

without food.
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B. Long Term Complications

Chronic complications of type 2 diabetes are result from uncontrolled and
untreated high blood glucose level or hyperglycemia. Prolonged exposure to high
glucose concentrations destroys cell and tissue. The consequence of long term high
blood glucose concentration leads to diabetes neuropathy, microvascular
complications, and macrovascular complications. Diabetes neuropathy or nerve
degeneration is damage of nerve that leading to symptoms of pain, numbness, and loss
of sensation in the hands and feet. Microvascular complications are disorders that
affect the arterioles and capillaries, including retinal damage and kidney disease.
Macrovascular complications result from damage of the coronary arteries and arteries
in the limb which leads to peripheral vascular disease and cardiovascular disease.

The major risk factors for long-term complications especially
macrovascular disease including cardiovascular disease is explained as metabolic
syndrome and insulin resistance. It is characterized by obesity, hypertension and
dyslipidemia that all factors individually associated with increased risk for mortality

from cardiovascular disease (36, 37).

e Obesity

Epidemical study of obesity and type 2 diabetes in Asia showed that the
proportions of people with type 2 diabetes and obesity have increased throughout Asia
including Thailand (38). Asian populations who have the high risk of type 2 diabetes
and cardiovascular disease is significant at BMI > 23 kg/m? (39). Increasing of BMI
extremely increases with the prevalence of hypertension, diabetes, dyslipidemia, and
metabolic syndrome (40). The excess adipose tissue increases with BMI is affected to
serum lipid and blood pressure that are related to the risk of comorbidity. Moreover
the visceral abdominal obesity lead to insulin resistance and a metabolic abnormality
that related to the development of type 2 diabetes and cardiovascular disease (41).
The people with type 2 diabetes who loss the weight moderately (5% of body weight)
are associated with reduced insulin resistance, decreased blood pressure, and

improvement in glycemia and serum lipids (42, 43).
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e Dyslipidemia
The characteristic features of diabetic dyslipidemia are high plasma

triglyceride levels, low high-density lipoprotein (HDL) cholesterol levels and high
levels of low-density lipoprotein (LDL) cholesterol (44). In the Framingham Heart

Study (45) revealed that people with diabetes had an increased prevalence of
hypertrigyceridemia and low HDL cholesterol levels, but total cholesterol and LDL
cholesterol levels did not differ from people without diabetes. Moreover the UK
Prospective Diabetes Study (UKPDS) (46) showed the plasma triglyceride levels of
patients with T2DM were increased, whereas HDL cholesterol levels were reduced in
patients with diabetes compared with the nondiabetic controls. For Thai diabetic

people more than 80% of Thai adults type 2 diabetes, had dyslipidemia (47).

e Hypertension

In the majority of Thai adults with type 2 diabetes 78.4% have
hypertension (48). These people are related to increase risk of nephropathy,
retinopathy, and cardiovascular complications. Sowers J.R. and colleagues (49)
showed that type 2 diabetic patients with hypertension are associated with increased
salt sensitivity, volume expansion, loss of nocturnal dipping of blood pressure and
pulse, proteinuria, orthostatic hypotension, and isolated systolic hypertension. The
initial diagnosis is provided the intensive antihypertensive therapy, appropriate
glycemic control and management of conventional cardiovascular risk factors which
reduce these complications (50-52). Moreover the UKPDS revealed that the

management of hypertension is cost-effective in patients with type 2 diabetes (53).
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3.1.6 Treatment Strategy of Type 2 Diabetes

The important target of type 2 diabetes treatment is achieving and
maintaining the glycemic level within the normal range or as close to normal as
possible. Maintaining healthy blood lipid concentrations and blood pressure level can
be prevented or slowed the risks of development of the chronic diabetes
complications. ADA and the European Association for the Study of Diabetes
recommended that intervention at the time of diagnosis with metformin in
combination with lifestyle changes, including increased physical activity and dietary
modifications is the management approach for hyperglycemia in individuals with type
2 diabetes (54, 55).

In addition, the Diabetes Prevention Program Research Group (56) studied
the effect of the lifestyle intervention and the administration of metformin to prevent
or delay the development of diabetes during a period of three years. The study showed
that the incidence of diabetes was lower in the metformin and lifestyle intervention
groups than in the placebo group throughout the follow-up period, with the incidence
rates of 11.0, 7.8, and 4.8 cases per 100 person-years for placebo, metformin, and
lifestyle intervention groups, respectively. Incidence of diabetes was 58% lower (95%
Cl: 48-66%) in the lifestyle intervention group, whereas 31% lower (95% CI; 17-43%)
in the metformin group than in the placebo group. The lifestyle intervention was
highly effective to prevent or delay the development of diabetes than metformin. The
study from China (57), showed that diet, exercise, and diet-plus-exercise interventions
were associated with 31%, 46%, and 42% reductions in risk of developing diabetes,
respectively.

Nutrition intervention is essential involved in diabetes management to
achieve target blood glucose goals and make lifestyle changes. Benefit of nutrition
management is not only reducing HbA;. in patients with diabetes but it is advantage to
other aspects of metabolic status as well, including dyslipidemia and hypertension

which are major risk factors for cardiovascular disease (58, 59).
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3.1.7 Type 2 Diabetes and Nutrition Management (12, 60)

Carbohydrate - Consumption of carbohydrate is extremely influence the
blood glucose level more than other component contained food. The clearance of
glycemic response is depending on amount and type of carbohydrate. Simple
carbohydrate including sugar is digested and absorbed immediately, whereas complex
carbohydrate including whole grains and legumes can gradually raise the glycemic
response after intake. The prior study showed the consumption of whole grain and
high dietary fiber can increase ability of insulin sensitivity and reduce the development
of diabetes complication (61, 62). ADA recommended 45-65% of total energy from
carbohydrate provided to diabetes and 130 gram of carbohydrate a day is a minimum
in people with diabetes.

Protein - The prior short-term studies showed that high protein diet is able
to improve the blood glucose response (63) and increase insulin response without
increasing plasma glucose concentrations after ingestion in people with diabetes (64,
65). The people with type 2 diabetes should have the protein intake about 15-20% of
total energy.

Fat - The primary goal of dietary fat in people with diabetes is to restrict
saturated fatty acids, trans fatty acids, and cholesterol intakes to reduce cardiovascular
risk. A monounsaturated fats (MUFA) - rich diet can reduce postprandial small very
low density lipoprotein (VLDL) and triglyceride greater than a saturated fats - rich diet
in type 2 diabetic patients (66). Comparison of MUFA and polyunsaturated fats
(PUFA) are revealed that the PUFA is associated with smaller LDL particle size which
is cause of atherosclerosis in type 2 diabetes people significantly (67). According to
ADA recommendation, individuals with diabetes should control the saturated fatty
acids < 7% of total energy, cholesterol intake < 200 mg/day and minimize the intake
of trans fatty acids.

Fiber - The soluble dietary fiber is useful to improve the postprandial
glycemic response and insulin concentration resultant from slowing the digestion and
absorption of diet, where as insoluble dietary fiber can improve insulin sensitivity
contributing to decreased risk of diabetes complication (68, 69). People with T2DM
should be encouraged to consume the dietary fiber 14 g/1,000 kcal.
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Sodium - A high sodium intake elevated blood pressure which is important
risk factor for cardiovascular and renal diseases, including stroke, coronary heart
disease, heart failure, and kidney failure (70). The people with type 2 diabetes should
reduce high sodium intake to prevent the complication of microvascular and
macrovascular. The amount of sodium intake is recommended 2,400 - 3,000 mg/day
for people with diabetes who have normal blood pressure, whereas people with
diabetes who have mild to moderate hypertension and severe high blood pressure is
recommended less than 2400 mg/day and 2000 mg/day, respectively.

Figure 1 summarizes ADA nutrition recommendation for people with

diabetes

Carbohydrate: Total carbohydrate 45 — 65 % of total energy per day

e Sugar <10% of total calories
e Fiber 14 g/1,000 kcal

Protein: Protein Approximately 15-20% of daily energy

Fat: Total fat 25- 35% of total energy per day

e Saturated fats < 7% of total calories
e Monounsaturated fats up to 20% of total calories
e Polyunsaturated fats up to 10% of total calories
e Dietary cholesterol < 200 mg/day

Sodium: Sodium < 2400 - 3000 mg/day for normal blood pressure
e Sodium < 2400 mg/day for mild to moderate high blood pressure
e Sodium < 2000 mg/day for severe high blood pressure or kidney

problems (Nephropathy)

A complete refers to standards of medical care in diabetes 2006 and 2010; position statement by ADA.

Figure 1: ADA nutrition recommendation for people with diabetes
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3.2 Assessment of Nutritional Status among Type 2 Diabetes

The nutritional status is the condition of a person’s health influenced by the
intake or the levels of nutrients in the body and the ability of utilization of nutrients to
maintain normal metabolic integrity in the body. The nutritional status of individual
can be determined by using interpretation of 4 informations from anthropometry,

laboratory, dietary and clinical studies.

3.2.1 Anthropometric Assessment (74)

Anthropometric assessment is commonly used to indicate the nutritional
status in the individual and population. The information of anthropometric
measurement can be retrospect on the past long-term nutrition history and it is
generated on the changes in the nutrition status at the present and trend to the future.
Additionally the advantage of anthropometric assessment is simple, safe and
noninvasive technique; it is applicably used with the large sample size.
Anthropometric measurement is proceeded to assess the body size and the body
composition that including the indices as below.

A. Body Size
Anthropometric measurement of body size (body weight and height)
is widely used primarily to identify the nutritional status in the adults. The relation of
body weight and height can be used to calculate BMI for classify overweight and
obesity in adults. The calculation of BMI is taken from weight in the unit of kilogram
divided by meter square of height. World Health Organization (WHO) recommends
the classification of overweight and obesity in Asian adults as shown in table 3.
Kramer H. and colleagues (75) studied the trend of BMI and obesity among
adults with and without Type 2 diabetes from the National Health and Examination
Surveys completed during years 1976 - 2006. The result showed that the obesity
prevalence is rising rapidly among adults with and without type 2 diabetes, as the
mean of BMI increased from 29.2 kg/m? to 34.2 kg/m? and 25.2 kg/m? to 28.1 kg/m?
among adults with and without type 2 diabetes, respectively. Total obesity increased
by 58% of adults with type 2 diabetes and 136% of adults without type 2 diabetes,
whereas class |11 obesity increased by 141% and 345% among adults with and without

type 2 diabetes, respectively. In addition, the prevalence of obesity among diabetic
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individuals has increased overtime which increased risk of mortality in these
individuals. The study of Leibson C.L., et al. (76) showed that increasing obesity
within the people with diabetes was at increased risk of mortality compared with the

non-obese diabetic people.

Table 3 Classification of Body Mass Index in Asians adult age > 20 years (77)

Classification BMI (kg/m?)
Underweight <185
Normal range 18.5-22.9
Overweight > 23
Mild obesity (Pre-obese) 23-24.9
Moderate obesity (Obese class 1) 25-29.9
Severe obesity (Obese class II) > 30

Source: WHO Expert Consultation: Appropriate body-mass index for Asian populations and its

implications for policy and intervention strategies.

B. Body Composition

The body composition has 2 compartments including body fat and fat free
mass. The assessment of changes in amount and proportion of body fat and fat free
mass can be indicated the nutritional status. Indices of body composition are used to
identify under or over nutrition in each individual. The study assessed the body
composition from the information of waist circumference, skinfold thickness, mid

upper arm circumference and mid upper arm muscle circumference.

e Waist Circumference - The value of waist circumference is related with
abdominal obesity. The waist circumference is associated with cardiovascular disease
and powerful prediction of glucose control in people with type 2 diabetes. The
prospective cohort study (78) reported waist circumference is a strong predictor of
glucose control among type 2 diabetes. Whereas the study of Tseng C.H. from
Taiwan (79) showed that the waist circumference is the determinants of coronary
artery disease in adults with type 2 diabetes. The standard for waist circumference of
Asian adult was identified based on the cut-off values from WHO as shown in table 4.
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Table 4 Normal rang of waist circumference for Asian adults (80)

Gender Normal values (centimeter)
Male <90
Female <80

Source: World Health Organization: The Asia-Pacific perspective Redefining Obesity

e Triceps Skinfold  Thickness (TSF) - The skinfold thickness
measurement is commonly used to estimate the content of subcutaneous fat and total
body fat. The triceps skinfold thickness can be indicate the calorie reserves stored in
the form of fat and a change of body composition overtime. The skinfold thickness is
presented as % standard TSF for classified the level of nutritional status. The standard
TSF value for male is 12.5 mm and female 16.5 mm. The percentage of standard TSF
is calculated as follows: % standard TSF = (measure TSF/ standard TSF) x 100. The

classification of % standard TSF is shown in table 5.

Table 5 The criteria for % standard TSF value are classified by Jelliffe (82)

Percentage of standard TSF Level of nutritional status
>90% of standard Normal nutritional status
80-90% of standard Mild malnutrition
60-79% of standard Moderate malnutrition
< 60% of standard Severe malnutrition

e Mid-Upper Arm Muscle Circumference (MAMC) - The measurement
of mid-upper arm circumference (MUAC) is used for calculated MAMC which is base
on subcutaneous fat and muscle mass in the arms. It is useful to assess the size of
body muscle mass which can be indicated the amount of protein reserve. The
reduction of MAMC may be reflect to changes in the amount of subcutaneous fat and
muscle mass which is benefit to diagnose the protein-energy malnutrition and the

protein nutritional status.
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The MUAMC is obtained from calculation of MUAC and triceps skinfold
thickness (MAMC = MUAC - (n x TSF)). The assessment of nutritional status level is
presented as % standard MAMC which calculated from the standard MAMC are 23.5
cm. in male and 23.2 cm. in female. The percentage of standard MAMC is calculated
as follows: % standard MAMC = (calculated MAMC/ standard MAMC) x 100. The

classification of % standard MAMC is shown in table 6.

Table 6 The criteria for % standard MAMC value are classified by Jelliffe (82)

Percentage of standard MAMC Level of nutritional status
>90% of standard Normal nutritional status
80-90% of standard Mild malnutrition
60-79% of standard Moderate malnutrition
< 60% of standard Severe malnutrition

e Bioelectrical Impedance Analysis (BIA) - The study estimated the
body fat by using Karada Scan HBF-362 that refers to Bioelectrical Impedance
method. The prior study (83) reported that the using BIA is a reliable technique for
determination of body composition in type 2 diabetic people in clinical and
investigative studies. The technique of BIA is based on the differences in electrical
conductivity of fat free mass (muscle or blood vessels) and fat that have high electric
conductivity and low electric conductivity, respectively. The principle of BIA is the
electrical current of 50 kHz - 500 pA is sent through to the body for determine amount
of body fat. The fat free mass has high water content lead to effortless electrical
current, as for the body fat is low electric conductivity effect to difficult electrical
current (74, 84). Karada Scan HBF-362 can analyze several data of body composition

including body fat percentage and visceral fat level.



Chomnad Singhan Literature Review /22

e Body Fat Percentage - The percentage of body fat is calculated as
following formula that Body fat percentage (%) = {Body fat mass (kg) / Body weight
(kg)} x 100. The study of Singh R.B., et al. from India (85) showed the high and
moderate body fat percent was associated with the coronary-risk factors including

diabetes mellitus. The classification of body fat percentage is given in table 7.

Table 7 Interpretation of percentage body fat results (84)

Gender - (Low) 0 (Normal) + (High) ++ (Very High)
Female 50-199% | 20.0-299% | 30.0-349% | 35.0-50.0%
Male 50-99% 10.0-199% | 20.0-249% | 25.0-50.0%

The values for obesity judgement proposed by Mr. Lohman (1986) and Mr. Nagamine (1972)

e Visceral Fat Level - Visceral fat or abdominal fat is the excess fat
contained inside the peritoneal cavity. The visceral fat level of subjects is classified as
shown in table 8. The high accumulation of visceral fat has affect to the glycemic
control and occurring on the aortic stiffness among patient with type 2 diabetes.

Gastaldelli A. and colleagues studied the metabolic effects of visceral fat
accumulation in type 2 diabetes, which found that the elevated of visceral fat has a
significant negative impact on glycemic control through a decrease in peripheral
insulin sensitivity and an enhancement of gluconeogenesis (86). Whereas the study of
Anan F., et al from Japan determined the correlations of visceral fat accumulation and
atherosclerosis in patients with type 2 diabetes, showed that the high abdominal
visceral fat group was higher in FPG and index of atherosclerosis than the normal

abdominal visceral fat group (87).

Table 8 Interpretation of visceral fat level results (84)

Visceral Fat Level Classification
1-9 0 (Normal)
10-14 + (High)
15-30 ++ (Very High)

The data referenced by Omron Health care.
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3.2.2 Blood Pressure

Blood pressure is the pressure exerted by circulating blood within arteries.
The heart pumps blood into the arteries and through the circulatory system. The value
of blood pressure is reported by 2 numbers including systolic pressure and diastolic
pressure. Systolic blood pressure (SBP) is recorded after the heart contracts and it is
maximum pressure, while diastolic blood pressure (DBP) is recorded before the heart
contracts and it is minimum pressure (91). Elevated blood pressure is important risk
factor for cardiovascular and renal disease (92). The classification of blood pressure
for adults is shown in table 9. The target of blood pressure is less than 130/80 mmHg
in people with diabetes.

A cross-sectional survey of Wong N. and colleagues from Australia (93)
studied the proportion of diabetes and hypertension patients with optimal blood
pressure control (<130/80 mmHg) and their awareness of the importance of BP
control. The study showed 80% of the study subjects had both diabetes and
hypertension, 28% and 48% of these study subjects realigned the importance of blood
pressure control and blood glucose control for diabes management, respectively.
However, less than one-third of subjects were achieved the blood pressure level

recommended.

Table 9 Classification of blood pressure for adults (94)

Blood Pressure Classification SBP (mmHg) | DBP (mmHg)
Normal range <120 and < 80
Prehypertension 120 - 139 or 80 - 89
Stage 1 - Hypertension 140 - 159 or 90 - 99
Stage 2 - Hypertension > 160 or > 100

Source: The 7" Report of the Joint National Committee on Prevention, Detection, Evaluation,
and Treatment of High Blood Pressure, 2004.
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3.2.3 Biochemical Markers

A. Fasting Plasma Glucose (FPG)
FPG is the most commonly method to indicate glucose or sugar level
in blood sample taken after 8-10 hour overnight fast. Diabetic patients should control

the fasting blood glucose level close to normal value as shown in table 10.

B. Glycolated Hemoglobin (HbALc)

HbA1c level is assessing a long term glycemic control in people with
diabetes. The glucose molecules react with hemoglobin and forming into glycated
hemoglobin that effect to blood glucose concentrate. The phenomenon has been
exposed during 120 days life cycle of the red blood cell. Uncontrolled diabetes have
amount of glycated hemoglobins higher than individuals with diabetes who controlled
blood glucose level. Therefore HbAlc level is proportional to average blood glucose
concentration during the past 120 days or 2-3 months. The target of HbAlc level is
shown in table 10.

Table 10 Summary of glycemic recommendations for adults with
diabetes (27)

Variables Normal range
Fasting Plasma Glucose (ml/dl) 70 - 130
Glycolated Hemoglobin (%) <7

Standard medical care in diabetes, American Diabetes Association 2010

C. Serum Lipid Profiles

The reduction of lipid profile to normal range is a goal on the
treatment strategy of diabetes for reducing the risk of vascular disease. High level of
triglyceride, total cholesterol, and LDL cholesterol are the main lipid markers for risk
estimation of coronary heart disease. Whereas HDL cholesterol has advantage to
transports excess cholesterol from blood vessel and the tissue of body returns to the
liver processing. Carmena R. (88) reported that people with diabetes have a
characteristic atherogenic dyslipidemia of decreased HDL cholesterol, elevated
triglyceride, and increased small dense LDL. As well as the UKPDS (89) showed that
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the reduction of HDL cholesterol and increased LDL cholesterol level leading to
coronary heart disease in people with type 2 diabetes. Therefore type 2 diabetes

should control serum lipid to the normal level as shown in table 11.

Table 11 Target of serum lipid profiles for adults (90)

Lipid profiles Normal range
Triglyceride < 150 mg/dI
Cholesterol < 200 mg/dl
LDL cholesterol < 100 mg/dI
HDL cholesterol
- Male > 40 mg/dl
- Female > 50 mg/dl

Source: Standards of medical care in diabetes ADA, 2010

3.2.4 Evaluation of Dietary Consumption (74)

A. Twenty Four Hour Recall

Twenty four hour recall is estimated the usual intake of individual
during the previous 24 hour. Gibson and Ferguson reveal 4 stages to achieve a valid
measure of the usual intake in population.

Stage | : Interviewing the list of foods and beverage is consumed during the previous
24 hour.

Stage 11 : Detail of each foods and beverage such as cooking ingredients, method and
brand name of products is interviewed from individuals.

Stage |11 : Estimating the amount of ingredients and food items consumed are obtained
by using photograph, a measuring cups, spoons, food models or local
household utensil (calibrated for used) as memory in assessing the portion
size of food consumed in population.

Stage 1V: Review to ensure that all food items including use of vitamin and mineral

supplement has been record correctly.
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Ma Y., et al (95) revealed the number of 24-hour diet recalls is
required to estimate energy intake. The study showed energy intake is underreported
on the first 24 hour dietary recall. Average energy intake from two diet recalls is
better approximated true energy expenditure than did the first recall, whereas average
three diet recalls further improved the estimation. Therefore three 24 hour dietary
recalls are appropriate for estimating energy intake.

The study of Lee H., et al (96) from Korea studied the relation of
nutritional intake and serum glucose and lipid by using 24 hour dietary recall in a face-
to-face interview. The result showed that the dialy nutrition intake was 1664.1 kcal of
energy intake, 64.5 g of protein, 30.3 g of fat, 280.7 g of carbohydrate, 511.5 mg of
calcium, and 941.9 mg of phosphorus, whereas percentage of carbohydrate: protein:
fat ratio was 75: 17: 8. The most Korean diabetic patient had inappropriate levels of

total energy and insufficient calcium intake.

C. Food Frequency Questionnaire (FFQ)

The purpose of FFQ is assessing the frequency of food item or food
groups are consumed during a specified time period which it provides descriptive
qualitative information about usual food-consumption patterns. The FFQ comprises
with a list of foods that focus on specific group of food in association with special
events or season. The frequency of use response categories is set as daily, weekly,
monthly, or yearly that depending on the objective of study.

Mutata G.H., et al. (97) studied the validation of FFQ as a predictor
of metabolic status in people with type 2 diabetes. The study showed that FFQ data
could identify poor metabolic control in among people with type 2 diabetes who had a

dietary intake more than 1,000 kcal/day.
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3.3 Doi Tung Development Project Area (98, 99)

Doi Tung developments project under the patronage of Somdej Phra
Srinagarindra Boromarajajonani, Her Royal Highness the Princess Mother, mother of
the reigning King Bhumibol Adulyadej. Doi Tung development project was
established within the objectives of project are solute the social, economic and
environmental problems through intensive reforestation of the surrounding forestlands.
Furthermore the Doi Tung Development Project conceived works, established health
and education systems which have aided to raise the standard of living of the

indigenous ethnic minorities

3.3.1 Location/ Territory/ Administrative district

A. Location/ Territory
The Doi Tung development project of responsible area is situated in
Toed Thai sub-district of the Mae Fah Luang district and some part of Mae Sai district
of Chiang Rai, the northernmost province of Thailand. The Project extends over an
area of 93,515 rai or about 150 square kilometers and territory bound land including:
North - the area is near Mai Sai district
South - the area is near Mae Chan district
East - the area is near Mae Chan district
West - the area is near Myanmar
Figure 3 shows the map of Doi Tung Development Project Area at
Chiang- Rai province.
B. Administrative district
The Doi Tung Development Project area covers a total of 27 villages
located in the Thoed Thai sub-district of the Mae Fah Luang district and some part of
Mae Sai district of Chiang Rai province which reveal in table 12.

3.3.2 Geography

The area is covered by densely forested, mountainous terrain of hills and
complicated mountainous regions. The region is dominated by the Nang Non
mountain range with Doi Chang Mub and the tallest peak at 1,509 metres above sea

level.



Chomnad Singhan Literature Review /28

MAP OF DOI TUNG DEVELOPMENT SAl RIVER
PROJECT AREA, CHAING RAI IJ-"“-»?
Wat Tham ,bha p{wm
O N
Huai Nam Rin \iillage |j MAE SAI

/ \

¥ ,
! ety \\
| i

/ f
[ O Pha Mi Village i
|
.r} |'l
A I
S
) |
! Lol
_r |
| |
~ f
4 /
e 4
F. !
{ O] Lahu Pha Hi Village v |
f o
)J‘ San Pa Sak Village |:[;"r II
BURMA (MYANMAR) /[T Akha Pha Hi Village |
- L
z"f- S // l"l_‘
o - . # "'-\ . - -
- S e r_;’ W
£ s A { )
h] L .-~ @ DOl CHANG MUP ' {
L [1 Pa Sang Na Ngoen Village == ‘“El” |
_.,f — x\\ . [ Cha Lo Village Liseh Village o WAT NOI DOI TUNG \\ /
- \__HJ:L Eang Nun Phatthana village ' / @ PHRATHATDOITUNG | |
~ '“\_\ Lahu La Ba Village / o
T (
H\\ Pa Sang Saen Sut Dan Village \
i - - Y
1 - 1
\\. Pha Bue Village [] |J
i\D Pa Yang Lahu Village O ¢ Lahu Pa Kluai Village }* HIGHWAY 110
A f
[ PaYang Akha Village r/l:l [0 Mae Rai !
- )
s L |
W Akha Pa Kluai Village Hyaj Rai Sa Makkhi
i )S Village O /r"
P Kha Yeng Phatthana Village /gy DO! TUNG ROYAL VILLA 7

Fd o g
7 ; i -
Huai Pu Mai Village ) -
([t ’ Pa ha%=j\h = Huai Khrai Village
O !
O

|
f-"lfl Sa Makkhi Kao Village °
¢ Huai Nam khun \';illage San Kong Village
‘“n, MAE FAH LUANG P J
\ S — A
% [0 Mae Poen Village ( A
= Sa Makkhi Village [ si Lang Village }
=TT (i
r - =2 '
\‘H-._D__.flr t'.l _,.-"‘/
L —y
L —~—
Y %
1 -
L
TO MAE CHAN

MAE CHAN DISTRICT

Figure 2: Map of Doi Tung Development Project Area, Chiang Rai province
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Table 12 Name of village located in Doi Tung development project area,

Mae Fah Luang district and Mae Sai district, Chiang Rai

Village No.
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Table 12 Name of village located in Doi Tung development project area,
Mae Fah Luang district and Mae Sai district, Chiang Rai (cont.)

Village No. Name of Village Thai Name

Mae Sai district

6 Pha Mi TR TRRVIEY
10 Akha Pha Hi ST TCRLRTIRE ]
11 Muhso Pha Hi IVCRINE

Source: Sub-district Administration Organization of Mae Fah Luang district, Chiang Rai

3.3.3 Population

The Doi Tung development project area has amounts of population 14,340
people that are various ethnic minority groups and hill-tribes. The area situated in the
Thoed Thai sub-district of the Mae Fah Luang district representing a total population
of 13,825 people or 3,307 families which contain 6,984 males and 6,841 females. The
density of population is 127 people per square kilometers. A different ethics consist of
Akha, Lahu, Haw, Tai Yai, Tai Lue, Lawa and the other ethnic minority who reside in
the area (3, 4).

3.3.4 Weather Climate
There are 3 seasons including:
e Summer season starts in March to April, average temperature 27
degree Celsius with hot and humid.
e Rainy season starts in May to October, average temperature 22
degree Celsius with heavy rain and foggy.
e Winter season starts in November to February has average

temperature 10 degree Celsius with cold to very cold.
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CHAPTER 1V
MATERIALS AND METHODS

The study is designed as a cross-sectional study to determine the nutritional
status and the selected local foods of people with type 2 diabetes that have different
ethnics among Doi Tung Development Project area, Chiang Rai province. The study
was carried out between November 2008 to July 2009. The procedure of research was
divided into two - phases as follows:

Phase 1: Development of the questionnaire

Phase 2: Determination of nutritional status among type 2 diabetes

Phase 3: Determination of local foods consumption and most frequently
consumed local food items among type 2 diabetes

The study was approved by the ethics committee on Human Rights Related
to Research Involving Human Volunteers, Mahidol University (appendix A). The
study was also reviewed by Mae Chan Hospital, Mae Fah Luang public health, and
Mae Sai public health.

4.1 Study Subjects

The subjects are people with type 2 diabetes in Doi Tung Development
Project area. These subjects were recruited from 5 health stations including Huai Nam
Khun, Sa Makkhi Mai, Pa Yang, Pha Mi, Pha Hi and 1 primary health care unit named
Doi Tung Queen Sirikit Health Center. They were situated at two sub-districts (Mae
Fah Luang and Pong Ngam) and 2 districts (Mae Fah Luang and Mae Sai district),
Chiang Rai province as shown in figure 2. All subjects were invited to participate in

the study.
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4.1.2 Sample Size Calculation

The sample size was calculated to acquire enough samples to represent
people with type 2 diabetes in Doi Tung Development Project area. In 2009, the
report of primary health care units under Mae Fah Luang and Mae Sai public health
showed that the Doi Tung Development Project area has 105 type 2 diabetes. The
sample size was calculated based on total amount of people with type 2 diabetes with a
95% confident interval for the sample size calculation using the following Yamane
formula.

The calculation of sample size from Yamane formula:

Yamane formula n = The sample size

n = N/(1+dN) N = Total amount of type 2

n = 105/ [1+((0.05)*x105)] diabetes in Doi Tung area
n = 83.2 d = 0.05 (The standard error)

Drop-out rate of 10% is expected: (83 x 110)/100=91.3 = 92 subjects
Therefore the sample size was 92 subjects who represent people with type

2 diabetes in Doi Tung Development Project area.

4.1.3 Subject Selection

The population of Doi Tung area has 6 different ethnic background
including Tai Yai, Tai Lue, Lawa, Haw, Akha, and Lahu. Each ethnic has different
amount of people with type 2 diabetes. The proportionate allocation was used to

calculate sample selection in each ethnic subject as shown in Table 13.

Table 13 Calculation of subject selection by using proportionate allocation

Ethnics N | P=(Nx1.0)/105| n=Px92 Esii:l‘;‘:ed Participants
Akha 31 0.30 27.60 28 30
Lahu 25 0.24 22.08 22 21
Haw 16 0.15 13.80 14 13

Tai Yai 16 0.15 13.80 14 14
Lawa 12 0.11 10.12 10 9

Tai Lue 5 0.05 4.60 4 5
Total 105 1.00 92.00 92 92

N = Total amount of type 2 diabetes in Doi Tung area, P = Proportion, n = Amount of sample in each ethnic group
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Thus, ninety two people with type 2 diabetes including 21 Lahu, 30 Akha,
13 Haw, 14 Tai Yai, 9 Lawa, and 5 Tai Lue were enrolled in the study.

A full list of subjects was obtained from 5 health stations and 1 primary
health care unit including Huai Nam Khun, Sa Makkhi Mai, Pa Yang, Pha Mi, Pha Hi,
and Doi Tung Queen Sirikit health center, respectively. The staffs of each health
stations and primary health care unit and the researcher obtained about history of
medical treatment for diabetes in each subjects. To invite diabetes people to
participate into the study, the list of subjects was given to the village health volunteers
to inform each people with diabetes and also provided to the head of villages for

announce to people with diabetes who reside in the villages.

4.1.4 Qualifications of Subjects

Inclusion Criteria:

e Pecople with type 2 diabetes who resided within Doi Tung
Development Project area

e Have six different ethnics including Tai Yai, Tai Lue, Lawa,
Haw, Akha, and Lahu

e Age equal or less than 80 years old and receiving diabetes
treatment at Huai Nam Khun health station, Sa Makkhi Mai
health station, Pa Yang health station, Pha Mi health station, Pha
Hi health station, and Doi Tung Queen Sirikit Health Center.

e Be able to communicate with an interpreter

e (an provide signature or thumb print for informed consent form

of the study

Exclusion Criteria:
e Unable to communicate or provide information to the study

e Unwilling to participate the study
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4.2 Training the Interpreters

Since the most subjects could not communicate in Thai language with the
researcher, an interpreter in each ethnical language was needed to communicate
between researcher and the study subjects. The researcher informed about the study
details, the questionnaires for data collection, and the main point of interview to the
interpreters. Trained interpreters must understand and be able to convey reliable
information of the study to the subjects. The family members/close relatives/

caretakers of each subject can sometimes assist in providing subjects’ information.

4.3 Procedures of Research

4.3.1 Development of the Questionnaires

The development of questionnaire was begun to review the literatures
about nutritional status and dietary intake among people with type 2 diabetes. The
data of local food items and other food groups included starches, vegetables, fruits,
meats, animal products, milk, fat/oil, and seasoning were collected from the local
markets and people who reside in Doi Tung Development Project area. In order to
obtain the content validity of the questionnaire, a draft copy of questionnaire were
provided to the expert committees of the research.

The content validations of the questionnaires are based on responses from
three experts whose names are listed in appendix B. The questionnaires were
modified according to the comments of three expert committees in the study. The
questionnaires were then validated among 10-15 people in each ethnic background
(Tai Yai, Tai Lue, Haw, Lawa, Lahu, and Akha) who resided in Doi Tung area. The
final questionnaires were used to interview the study subjects. The flow chart of

questionnaires development process is shown in figure 3.
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Literature review about the nutritional status and dietary intake of type 2

diabetes people resided in Doi Tung Development Project area

!

Collect local food items from local market and people who
reside at Doi1 Tung Development Project Area

!

Develop questionnaires into 3 parts

!

Content validation of questionnaires by three expert panels

!

Valided questionnaires were done among 10-15 subjects/six
different ethnics resided in Doi Tung Development Project area.

!

The final questionnaire of the study was modified

Figure 3: Flow chart of the procedure for questionnaire development

The final questionnaires in appendix D were used to collect the data from

the study subjects. The questionnaire consisted of 3 parts as follows:

Part I: Demographics and dietary information
This part has 21 questions for obtaining the characteristic and demographic
data (for example ethnics, education, occupation etc.), food availability, dietary

consumption, and dietary behavior of the study subjects.
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Part II: Health status related to diabetes
The second part consists of 12 questions about diabetes condition, diabetes
treatment, diabetes complications, physical activity, and nutrition knowledge of

subjects.

Part I1Il: Food frequency questionnaire

A food frequency questionnaire was used to determine the most commonly
food consumed by diabetic subjects. Food frequency questionnaire comprised more
than 100 items of the local food items and other food groups (for example vegetable,
fruits, meat, starch, etc.). A scale of the frequency was categorized to everyday (7
times/week), frequent (5-6 times/week), sometimes (1-4 times/week), seldom (<4

times/month), and never (not consume).
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Day 1

The subjects agreed to participate the study and signed the
signature or thumb print on the inform consent form.

!

The questionnaire (part I and part IT) was used to collect the
demography data and personal data

!

The subjects were interview the dietary intake during 24
hour previous (24 hr recall)

!

Taking blood pressure and determining the nutrition status of
subjects (weight, height, waist circumference,
body fat, MUAC, TSF)

!

Food frequency questionnaire was used to determine
the most commonly consumed food items.

Fasting blood samples were collected to examine
FPG, HbAlc, TG, TC, HDL-C
] (LDL-C was calculated from Friedwald’s formula)

!

Checking blood pressure level

!

Interview the dietary intake during 24 hour
previous (24 hr recall)

Figure 4: Process of Evaluation the Subject’s Nutritional Status
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4.3.2 Determination of Nutritional Status among Type 2 Diabetes

Ninety two subjects with type 2 diabetes aged 38-80 years old were
recruited from 5 health stations and 1 primary health care unit in Doi Tung
development project area as mentioned before. The details of the study were
explained to each subject by trained interpreters in each ethnic. Informed consent was
obtained by signature or thumb print from all the subjects when the subjects agreed to
participate in the study. The subjects were interviewed for demographic information,
personal history, socioeconomic status, medical history and physical activity by using
the questionnaire.  All interviews were conducted by researcher and trained
interpreters assisted in translating the questions. Afterward the subjects were assessed

their nutritional status as follows:

A. Anthropometric Measurement

e Body Composition Monitor

The Omron Karada Scan Body Composition Monitor with Scale, Model
HBF 362 was used to measure weight, body fat and other body composition of
subjects in the study. The measurement of body composition was taken according to
instruction manual of the Omron HBF-362 (84). Subjects wore light clothing and
stood on barefoot. Each heel of subjects is positioned on the main unit heel electrode
and the arm extend straight 90° angle to the body. Subjects do not step on the display
area of the main unit during measurement and may step off the unit after measurement
complete.

e Height

The height was measured in centimeter to the nearest 0.5 cm. by using
stadiometer instrument, developed by the Institute of Nutritional, Mahidol University.
Standing height was measured in a relaxed position barefoot (without shoes) and stood
straight with head in horizontal platform. The subjects should be standing on knees
straight, back straight and feet together. Moreover the shoulder blades, buttocks and

heels were touching measurement board and arm at sides.
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e Body Mass Index (BMI)

BMI is defined as the weight in kilograms divided by the square of the
height in metres (BMI = weight/height, expressed in kg/m?). This study used the
results from the calculation of Omron HBF-362 that following BMI definition to
indicate ration between weight and height of a person. BMI value was interpreted

with BMI cut-off level of the Asia-Pacific perspective, WHO as given in table 3.

e Waist Circumference

Waist circumference was measured in centimeter by using a tape measure
at the nearest 0.1 cm. Subjects were measured 2 positions that are passing horizontally
at the navel and taken midway between the inferior margin of the last rib and the crest
of the ilium in a horizontal plane. Mean values of the results were used as final waist
circumference. The criteria of waist circumference for Asian adults are shown in table
4.

e Triceps Skinfold Thickness (TSF)

Triceps skinfold was measured in millimeter on the left arm of the study
subjects by using Holtain skinfold thickness calipers. The study subjects stand straight
with shoulders relaxed and arms hanging freely at the sides. The principal of triceps
skinfold measurement was taken over the triceps muscle at the marked mid point
between the acromion and the olecranon process of the back of the left upper arm.
Three repeat measurements were taken to the nearest 0.5 mm. Mean values of three
results were used as final Triceps skinfold. The average TSF value was calculated as

formula shown below and compare with the criteria in table 5. %standard TSF =

(measure TSF/ standard TSF) x 100.

e Mid-Upper-Arm Circumference (MUAC)

Mid-upper-arm circumference was measured in centimeter on the left arm
of study subjects by using a simple tape measure. The subjects stand straight and
sideways to measure with the left arm hanging relaxed and remove or rolled up a
sleeved garment. The study subjects were measured MUAC at the midpoint between
the acromion process and the tip of olecranon. Measurements were recorded to the

nearest 0.1 cm. The average MAMC value was calculated as formula shown below

and compare with the criteria in table 6. MAMC = MUAC - (Tt x TSF).
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B. Blood Pressure Measurement

Blood pressure was measured in millimeter of mercury (mmHg) by using
the Terumo automatic digital sphygmomanometer after the subjects have been at rest
for at least 5 minutes. Measurement of blood pressure was taken twice on the left arm
and the average of the two measurements was used for analysis. The cutoff level for
blood pressure was based on the Seventh Report of the Joint National Committee, as

shown in table 9.

C. Biochemical Determination

Blood samples were collected in the morning after the subjects had fasted
for 10-12 hours. The blood samples were stored in a cool box and directly transport to
the Department of Medical Laboratory, Maechan Hospital for the analysis of
glycolated hemoglobin (HbA|.), total cholesterol (TC), triglycerides (TG), and HDL
cholesterol (HDL-C). LDL cholesterol (LDL-C) was obtained from formula
calculation.

e Glycemic Control Parameters

Fasting Plasma Glucose was measured by using One Touch Ultra 2
glucometer from LifeScan, Inc. The procedure of blood glucose test was taken
according to the instruction of glucometer. HbA,. was examined by Turbidimetric
Inhibition Immunoassay (TINIA) method. The recommendation of glycemic control

for diabetic adults is shown in table 10.

e Serum Lipid Profiles

Total cholesterol, triglyceride, and HDL cholesterol were analyzed by
using enzymatic method, colorimetric method and homogeneous enzymatic
colorimetric assay. LDL cholesterol was calculated by using Friedwald’s formula
(LDL-C = TC — HDL-C — TG/5), when the triglyceride levels were lower than 400

mg/dl. The criteria of lipid control for diabetic adults are shown in table 11.
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D. Assessment of Dietary Intake

The dietary intake of each subject was assessed by using 24 hour dietary
recall. The study subjects were recalled twice a week including weekday and weekend
day. The average dietary intake was calculated. The food models, measuring cups and
spoons were used to assist the accurate estimate of portion sizes consumed. The
dietary data was recorded in a 24 hour dietary intake form and inputted to Inmucal -
Nutrients program WD.2 versions for analyzing the nutrient intake of each person
including carbohydrate, protein, fat, cholesterol, fiber, sugar and sodium. Average of
daily dietary intake base on the recommendation of ADA as shown in figure 1.

The dietary intake was analyzed by mainly using Inmucal - Nutrients
program WD.2 versions. If some food items was not assembled in the food
composition database of Inmucal program, the researcher referred to the nutritional
value of food item from the Nutritive Value of Thai Food, 2005 (100) and the
Cholesterol and Fatty acid of Thai Food, 2002 (101) Department of Nutrition, Ministry
of Public Health.

4.3.3 Determination of Local Foods Consumption and Most

Frequently Consumed Local Food Items among Type 2 Diabetes

The subjects were asked about the frequency of food items they usually
consumed for 2 months by using food frequency questionnaire. The photographs were
used to assist the respondent visualize of local food items consumed. Food frequency
data was calculated and presented in percentage.

The subjects of most commonly consumed food items were inquired from
3 housewives in each ethnic group. The recipes were analyzed for nutritional values
by using the Inmucal - Nutrients program WD.2 versions. If some food item was not
assembled in the food composition database of Inmucal program, the food sample was
sent to analyze at the food laboratory, Institute of Nutritional Mahidol University. The
flow chart of determination of the nutritional values in the most commonly consumed

local food recipes was shown in figure 5.
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The subjects were interviewed the frequently consumed each food item.

!

Food frequency data was calculated as percentage and frequency for

obtaining the most commonly consumed food items.

!

The recipes and cooking method of most commonly consumed
food items were inquired from 3 housewives with diabetes
in each ethnic group

!

The recipes of food items were analyzed the nutritional values by
Inmucal - Nutrients program WD.2 versions

Figure 5: Flow chart of determination of the nutritional values in the

most commonly consumed local food recipes

4.4 Statistic Analysis

The data were collected in a Microsoft Excel file 2003 before being
analyzed the statistic by using the Statistical Package for Social Sciences (SPSS)
version 13.0 (SPSS Inc., Chicago, Illinois, USA). Descriptive statistics such as
frequency, percent, mean and standard deviation were used for analysis.

e Demographic data, baseline characteristics and health status of study
subjects were reported as frequency, percent, mean and standard
deviation separately for each ethnic group.

e Data of nutrition status in the subjects were expressed as frequency,
percent, mean and standard deviation regarding to ethnics.

e Data of the most commonly consumed food items among study subjects

were presented as frequency and percent.
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CHAPTER V
RESULTS

This chapter showed the results of the cross-sectional study between
November 2008 to July 2009 which is presented in 3 parts including general
characteristics, the nutritional status, and the most commonly consumed food items of
subjects with type 2 diabetes. The result of study was revealed from 92 study subjects
in Doi Tung Development area. Whereas the determination of laboratory data was
examined among 80 study subjects due to not agree for blood drawing.

Ninety-two subjects were enrolled in the study with a half of all subjects
from Huai Nam Khun health station, while 26.1%, 8.7%, 5.4%, 4.3%, and 4.3% of
subjects were from Doi Tung Queen Sirikit Health Center, Pa Yang health station, Sa
Makkhi Mai health station, Pha Mi health station and Pha Hi health station,
respectively. Table 14 shows the different ethnics of study subjects in each health
station/primary health care unit. The study population had various ethnics background
which comprised of 32.6% Akha, 22.8% Lahu, 15.2% Tai Yai, 14.1% Haw, 9.8%
Lawa, and 5.4% Tai Lue.

Table 14 Subjects’ Ethnics in each Health Station/ Primary Health Care Unit

Characteristics Total Male Female
N (%) N (%) N (%)
Total 92 (100.0)  17(185) 75 (81.5)
Ethnics  Tai Yai (Inlna)) 14(152)  2(11.8)  11(14.7)
Tai Lue (ndo) 5(5.4) 1(5.9) 5(6.7)
Lawa (§72) 9.(9.8) 2(11.8) 7(9.3)
Haw (3180) 13(141)  2(11.8) 11(14.7)
Lahu (a1) 21228) 5(29.4) 16 (21.3)

Akha (9197 30 (32.6) 5(29.4) 25(33.3)
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Table 14 Subjects’ Ethnics in each Health Station/ Primary Health Care Unit (cont.)

Characteristics Total Male Female

N (%) N (%) N (%)

Health Stations/Primary Health Care Unit (a@iouaie/vyaau3msguamnilgugi

Total 92 (100.0) 17 (18.5) 75 (81.5)
* Huai Nam Khun (amﬁemﬁaﬁ’wﬁwjm 47 (51.1) 8 (47.1) 39 (52.0)
Tai Yai (Inlngj) 14 (29.8) 2(11.8) 11 (14.7)
Tai Lue (nfo) 5(10.6) 1(5.9) 5(6.7)
Lawa (822) 9 (19.1) 2(11.8) 7(9.3)
Haw (3180) 13 (27.7) 2(11.8) 11 (14.7)
Lahu (21%]) 3(6.4) 1(5.9) 2(2.6)
Akha (91%1) 3 (6.4) 0 3 (4.0)
* Doi Tung Queen Sirikit Health Center 24 (26.1) 7 (41.2) 17 (22.7)
(@ HRMNNELNAUNIZIDNYSA 4 ABYF)
Lahu (a1%) 14 (58.3) 3(17.7) 11 (14.7)
Akha (9191) 10 (41.7) 4(23.5) 6 (8.0)
+ Sa Makkhi Mai (@mileutiaaninnlna) 5 (5.4) 0 5(6.7)
Lahu (a1%) 1 (20.0) 0 1(1.3)
Akha (9191) 4 (80.0) 0 4(5.4)
+ Pa Yang (amiteunsiaihens) 8 (8.7) 0 8 (10.7)
Lahu (a1%) 2 (25.0) 0 2(2.7)
Akha (917) 6 (75.0) 0 6 (8.0)
 Pha Mi (aeieinigmii) 4 (4.3) 1(5.9) 3 (4.0)
Akha (2191 4 (100.0) 1(5.9) 3 (4.0)
« Pha Hi (@anilou1siams) 4 (4.3) 1(5.9) 3 (4.0)
Lahu (a1%) 1 (25.0) 1(5.9) 0

Akha (9191) 3 (75.0) 0 3 (4.0)
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5.1 General Characteristics of People with Type 2 Diabetes

The characteristics of 92 study population were presented in table 15 and
table 16 presented general characteristics of subjects with different ethnic groups. Age
of the subjects ranged from 38 to 80 years and the mean age was 59.4 years. Most
study subjects (62.0%) aged between 45-64 years, whereas 31.5% aged = 65 years.
The mean age of subjects from Tai Lue was 71.2 years. Approximately eighty-two
percent of the subjects were female. Seventy percent of the subjects were Buddhism
and 31.5% were Christian, whereas 23.3% of subjects with Akha worship in spirit and
ancestors. The majority of study subjects were married (70.7%) and living with their
family (96.7%). Ninety-four percent of the subjects are uneducated. Fifty-four

percent of subjects were unemployed 54.3% and 68.5 % of them had income between

2,000 - 6,000 baht/month.

Table 15 General characteristics of 92 people with type 2 diabetes in Doi Tung
Development Project area, Mae Fah Luang, Chiang Rai

Characteristics Total (92) Male (17) Female (75)
N (%) N (%) N (%)
Total 92 (100.0) 17 (18.5) 75 (81.5)
Age (years) 20-44 6 (6.5) 0 6 (8.0)
45 - 64 56 (60.9) 11 (64.7) 45 (60.0)
> 65 30 (32.6) 6 (35.3) 24 (32.0)
Mean + SD 594+98 61.8+10.3 58.8+9.7
Religion Buddhism 56 (60.9) 9(52.9) 47 (62.7)
Christian 29 (31.5) 7(41.2) 22 (29.3)
Other 7 (7.6) 1(5.9) 6 (8.0)
Marital status Single 2(2.2) 0 22.7)
Married 65 (70.7) 15 (88.2) 50 (66.7)
Widowed 23 (25.0) 2 (11.8) 21 (28.0)
Divorced 2(2.2) 0 2(2.7)
Living status Living alone 3(3.3) 0 3 (4.0)
Living with family 89 (96.7) 17 (100.0) 72 (96.0)
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Table 15 General characteristics of 92 people with type 2 diabetes in the Doi Tung
Development Project area, Mae Fah Luang, Chiang Rai (cont.)

Characteristics Total (92) Male (17) Female (75)
N (%) N (%) N (%)
Education None 87 (94.6) 14 (82.4) 73 (97.3)
Elementary 4(4.4) 3(17.7) 1(1.3)
Bachelor degree 1(1.1) 0 1(1.3)
Occupation None 50 (54.3) 7 (41.2) 43 (57.3)
Agriculturer 29 (31.5) 8(47.1) 21 (28.0)
Merchandiser 4(4.3) 0 4(5.3)
Laborer/Employee 8 (8.7) 2(11.8) 6 (8.0)
Government employee 1 (1.1) 0 1(1.3)
Household income < 2,000 12 (13.0) 1(5.9) 11 (14.7)
(baht/month) 2,000 - 6,000 63 (68.5) 13 (76.5) 50 (66.7)
6,001 - 10,000 8(8.7) 1(5.9) 7(9.3)

> 10,000 9(9.8) 2(11.8) 7(9.3)
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Lifestyle characteristics of 92 study population are given in table 17.
Lifestyle characteristics of 92 study population showed 9.8% of the study subjects
were current smokers, meanwhile a regular alcohol drinking was observed in 8.7% of
the study subjects. The majority of study population did not drink coffee (96.7%),
fruit juice (84.8%) and carbonate beverage (87.0%), while 45.7% of all subjects drink
tea regularly. All study subjects never add sugar in food before eating, while five
percent of subjects are usually add fish sauce before meal. Eighty-eight percent of
study subjects have never reduced weight as normal range. Fifty four percent of study
subjects did not exercise, whereas 44.6% of study subjects exercised by walking as the
mean frequency of exercise was 3.1 £ 2.6 days per week. The majority of study
subjects (63.4%) who exercised spent time for exercise more than 5 days per week,
and sixty six percent of subjects exercised 20-60 minutes per day. The mean duration
of exercise was 23.9 £ 9.7 minutes per day.

Table 18 showed the lifestyle characteristic of 92 people with type 2
diabetes according to ethnics group. The study subjects with Tai Lue and Lawa were
non smokers, while 7.1, 7.7, 9.5, 16.7 percent of study subjects with Tai Yai, Haw,
Lahu, and Akha were current smokers, respectively. The study subjects with 14.2%
Tai Yai, 20.0% Tai Lue, 22.2% Lawa, 7.7% Haw, and 6.7% Akha were drinking
alcohol, respectively. The study subjects with Akha (63.3% of all Akha) drink tea
more than other ethnic groups. Moreover, 7.1, 11.1, and 10.0 percent of study subjects
with Tai Yai, Lawa, and Akha respectively, added fish sauce in food before eating.

This study found forty-four percent of study subjects had physical activity,
including 11 Tai Yai, 1 Tai Lue, 8 Lawa, 12 Haw, 6 Lahu, and 3 Akha. Whereas most
of study subjects with Tai Lue (80.0%), Lahu (70.0%), and Akha (90.0%) did not have
physical activity or exercise. All study subjects with Akha who had physical activity
spent 3-5 days/week for physical activity, whereas 72.7% Tai Yai, 100.0% Tai Lue,
66.7% Lahu and 66.7% Akha had physical activity more than 5 days/week. For
duration of physical activity, most of study subjects with Tai Lue, Lawa, Lahu spent
less than 20 minutes/day, while majority of study subjects with Tai Yai (63%) spent
20-60 minutes/day.
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Table 17 Lifestyle characteristic of 92 people with type 2 diabetes
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Characteristics Total (92) Male (17) Female (75)
N (%) N (%) N (%)
Current smoking  Smoke 9 (9.8) 3(17.6) 6 (8.0)
Not-smoke 83 (90.2) 14 (82.4) 69 (92.0)
Current alcohol - Drink 8 (8.7) 2(11.8) 6 (8.0)
drinking Not-drink 84 (91.3) 15 (88.2) 69 (92.0)
Coffee  Drink 3(3.3) 2 (11.8) 1(1.3)
Not-drink 89 (96.7) 15 (88.2) 74 (98.7)
Tea Drink 42 (45.7) 9 (53.0) 33 (43.9)
Not-drink 50 (54.3) 8(47.1) 42 (56.0)
Carbonate drink  Drink 12 (13.1) 2(11.8) 10 (13.3)
Not-drink 80 (87.0) 15 (88.2) 65 (86.7)
Fruit juice  Drink 14 (15.2) 1(5.9) 13 (17.3)
Non-drink 78 (84.8) 16 (94.1) 62 (82.7)
Herb juice = Drink 29 (31.6) 5(29.4) 24 (32.0)
Not-drink 80 (87.0) 12 (70.6) 51 (68.0)
Adding sugar in - Yes 0 0 0
food before eating No 92 (100.0) 17 (100.0) 75 (100.0)
Adding fish sauce in- Yes 5(5.4) 1(5.9) 4(5.3)
food before eating  No 87 (94.6) 16 (94.1) 71 (94.7)
Reduce weight  Yes 11 (12.0) 0 11 (14.7)
Never 81 (88.0) 17 (100.0) 64 (85.3)
Physical activity  Yes 41 (44.6) 8(47.1) 33 (44.0)
No 50 (54.3) 9(52.9) 41 (54.7)
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Table 17 Lifestyle characteristic of 92 people with type 2 diabetes (cont.)

Total (92) Male (17) Female (75)

Characteristics
N (%) N (%) N (%)
Frequency of physical < 3 days/week 2(4.9) 0 2(6.1)
activity 3-5 days/week 13 (31.7) 2 (25.0) 11 (33.3)
> 5 days/week 26 (63.4) 6 (75.0) 20 (60.6)
Mean + SD 3.1£2.6 33+£29 3025

Duration of physical <20 minutes/day 14 (34.1) 3(37.5) 11(33.3)

activity 20-60 minutes/day 26 (63.4) 5(62.5) 22 (66.7)
> 60 minutes/day 1(2.4) 0 0

Mean+SD  23.9%9.7 23.7+88 239%+99
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Disease status and treatment among 92 study subjects is presented in table
19. Data of disease status and treatment of 92 study subjects according to different
ethnic groups are shown in table 20. The mean duration of diabetes was 4.9 £ 4.0
years. Family history of diabetes was 17.5% of the study subjects. Forty four percent
of subjects had no complication, whereas 17.6%, 16.5%, 2.2%, and 2.2% of the
subjects had dyslipidemia, hypertension, cardiovascular, and other disease,
respectively.  Ninety-seven percent of subjects were treated diabetes by taking
hypoglycemic agent and diet control, meanwhile 12% of the subjects use the decoction
for control their blood glucose. Ninety three percent of subjects had ever received the
nutritional knowledge for glycemic control from a public health professional.

The majority of study subjects (55%) from Lawa had diabetes more than 5
years, whereas most subjects from Tai Yai, Tai Lue, Haw, Lahu and Akha had
diabetes 1-5 years. The study subjects with 14.3% of Tai Yai, 11.1% of Lawa, 30.8%
of Haw, 28.6% of Lahu, 10.0% of Akha had family history of diabetes, while study
subjects with Tai Lue had no history of diabetes in their family.

Table 19 Disease status and treatment of 92 study subjects

Total (92) Male (17) Female (75)

Characteristics
N (%) N (%) N (%)
Diabetes duration

<1 years 5(5.5) 1(5.9) 4(5.4)

1 -5 years 59 (64.8) 11 (64.7) 48 (64.9)
> 5 years 27 (29.7) 5(29.4) 22 (29.7)

Mean £+ SD 49140 53+£52 48%3.7

Family history of diabetes

Unknown 18 (19.6) 3(17.6) 15 (20.0)
No 58 (63.0) 9(52.9) 49 (65.3)

Yes 16(17.5)  5(29.4) 11 (14.7)
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Table 19 Disease status and treatment of 92 study subjects (cont.)
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Characteristics Total (92) Male (17) Female (75)
N (%) N (%) N (%)
Medical problem history

Not-complication 40 (44.0) 9(52.9) 31 (41.9)

Dyslipidemia 16 (17.6) 2(11.8) 14 (18.9)

Hypertension 15 (16.5) 3(17.6) 12 (16.2)

Cardiovascular 2(12.2) 0 2(2.7)

Dyslipidemia and Hypertension 10 (10.9) 1(5.9) 9(12.2)

Hypertension and Cardiovascular 2(2.2) 0 2(2.2)

Cardiovascular and Dyslipidemia 1(1.1) 1(5.9) 0

Dyslipidemia, Hypertension and- 33.3) 1(5.9) 2(12.7)

Cardiovascular

Other 2(2.2) 0 2(2.2)
Diabetes treatment

Diet control 2(2.2) 0 2(2.6)

Drug use with diet control 90 (97.8) 17 (100.0) 73 (97.3)
Decoction and herb using

Never using 76 (82.6) 15 (88.2) 61 (81.3)

Ex - using 5(5.4) 1(5.9) 4(5.3)

Current - using 11 (12.0) 1(5.9) 10 (13.3)
Receiving nutritional knowledge for glycemic control

No 6 (6.5) 1(5.9) 5(6.7)

Yes 86 (93.5) 16 (94.1) 70 (93.3)
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5.2 Nutritional Status of People with Type 2 Diabetes

5.2.1 Anthropometry and Blood Pressure

The nutritional status of 92 study subjects based on the anthropometric
measurement, body composition, and blood pressure are reported in table 21. The
majority of study population (85.0%) was classified as overweight and obesity. A
total of 61 obese subjects (66.4%) included 51 women and 10 men had BMI = 25 kg/
m?®. Whereas 17 study subjects (18.5%), 3 men and 14 women were classified as
overweight. Ninety percent of subjects had the waist circumference higher than WHO
criteria level for Asians. The percentage of male and female subjects who had the
waist circumference higher than cutoff value was 58.8 and 97.3, respectively.

The mean of mid-arm circumference was 33.3 + 14.4 cm and the mean of
triceps skinfold thickness was 19.5 £ 14.4 mm. The bioelectric impedance method
was used to analyze the percentage of body fat and visceral fat in 92 study subjects.
The mean of body fat was 34.9 + 6.1 % which a total of 84 subjects (91.4%) had a
high percentage of body fat. A comparison of percentage of body fat according to
gender was found that 88.3 % of male subjects (15 men) and 92.0% of female subjects
(69 women) had a high percentage of body fat. Fifty-nine percent of study subjects
had high visceral fat that included a total of 13 were 76.5 and 56.0, respectively.

Twenty-five percent and 46.7% of study subjects had systolic blood
pressure level < 120 mmHg and diastolic blood pressure < 80 mmHg. The mean of
blood pressure was 131.6 = 19.8 mmHg in systolic blood pressure and 80.9 + 11.8
mmHg in diastolic blood pressure. Approximately a half of male subjects and female
subjects had poor control of both systolic blood pressure and diastolic blood pressure.
A total of 10 male subjects (58.8% of men) and 37 female subjects (49.3% of women)
had higher systolic blood pressure than normal level, whereas 10 male subjects (58.8%
of men) and 39 female subjects (52.0% of women) had higher diastolic blood pressure

than normal level.



Chomnad Singhan

Results / 60

Table 21 Anthropometric measurement, body composition, and blood pressure

among 92 diabetic participants in Doi Tung Development Project area

Variables Total (92) Male (17) Female (75)
N (%) N (%) N (%)

BMI (kg/m?):

Underweight (< 18.5) 2(12.2) 2(11.8) 0 (0)

Normal weight (18.5 - 22.9) 12 (13.0) 2(11.8) 10 (13.3)

Overweight (23.0 - 24.9) 17 (18.5) 3(17.6) 14 (18.7)

Moderate obesity (25.0 - 29.9) 42 (45.7) 6 (35.3) 36 (48.0)

Severe obesity (= 30.0) 19 (20.7) 4 (23.5) 15 (20.0)

Mean £ SD 26.8+4.0 259+409 26.9+3.8
Waist circumference® (cm):

Normal value 9(9.8) 7(41.2) 2(2.7)

Higher than cutoff value 83 (90.2) 10 (58.8) 73 (97.3)

Mean £ SD - 924+13.5 954 8.6
Mid Arm Muscle Circumference ” (cm):

Lower than cutoff value 34 (37.0) 2(11.8) 32(42.7)

Higher than cutoff value 58 (63.0) 15 (88.2) 43 (57.3)

Mean £ SD - 30.3+17.7 26.5+14.0
Triceps skinfold * (mm):

Lower than cutoff value 24 (26.1) 6 (35.3) 18 (24.0)

Higher than cutoff value 68 (73.9) 11 (64.7) 57 (76.0)

Mean £ SD - 14.1+£5.6 20.7 £ 6.7
Percentage of body fat © (%):

Normal value 8 (8.7) 2(11.8) 6 (8.0)

High body fat 19 (20.7) 2(11.8) 17 (22.7)

Very high body fat 65 (70.7) 13 (76.5) 52 (69.3)

Mean £ SD 349 +6.1 27.1+6.1 36.7+4.5
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Table 21 Anthropometric, body composition, and blood pressure data according to

sex among 92 diabetic participants in Doi Tung Development Project area

Total (92) Male (17) Female (75)

Variables
N (%) N (%) N (%)
Visceral fat level ¢ :
Normal value (< 9 level) 37 (40.2) 4 (23.5) 33 (44.0)
High visceral fat (10-14 level) 32 (34.8) 6 (35.3) 26 (34.7)
Very high visceral fat (15-30 level) 23 (25.0) 7 (41.2) 16 (21.3)
Mean + SD 11.9+53 13.5+7.0 11.2+4.7
Blood pressure (mmHg):
o Systolic blood pressure (SBP)
Normal range (< 120) 23 (25.0) 6 (35.3) 17 (22.7)
Pre-hypertension (120-139) 43 (46.7) 4(23.5) 39 (52.0)
Stage 1 - Hypertension (140-159) 19 (20.7) 5(29.4) 14 (18.7)
Stage 2 - Hypertension (> 160) 7 (7.6) 2 (11.8) 5(6.7)
Mean + SD 131.6 £19.8 1322 +21.3 131.4+£19.6
° Diastolic blood pressure (DBP)

Normal range (< 80) 43 (46.7) 7(41.2) 36 (48.0)
Pre-hypertension (80-89) 29 (31.5) 5(29.4) 24 (32.0)
Stage 1 - Hypertension (90-99) 14 (15.2) 3(17.6) 11 (14.7)
Stage 2 - Hypertension (> 100) 6 (6.5) 2 (11.8) 4(5.3)
Mean + SD 80.9+11.8 83.4+122 80.4+11.8

* WHO criteria; waist circumference: male < 90 cm, female < 80 cm (80).
P The criteria for MAMC and TSF value are classified by Jelliffe (82); standard MAMC value for
male is 23.5 cm and female 23.2 ¢cm; standard TSF value for male is 12.5 mm and female 16.5 mm.
¢ Interpretation of percentage of body fat: normal range M 10.0-19.9, F 20.0-29.9;
high body fat M 20.0-24.9, F 30.0-34.9; very high body fat M 25.0-50.0, F 35.0-50.0 (84).
¢ Instruction manual body composition monitor with scale: Model HBF-362 Karada Scanna.
Japan: Kyoto (84).
¢ Blood pressure based on the 7" report of the joint national committee on prevention, detection,

evaluation, and treatment of high blood pressure (94).
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Anthropometry and blood pressure in 92 study subjects according to 6
ethnic groups is shown in table 22. The percentage of overweight subjects with Tai
Yai, Tai Lue, Lawa, Haw, Lahu and Akha were 14.3, 40.0, 22.2, 30.8, 9.5, and 16.7
percent respectively. Whereas 84.3% of Tai Yai, 80.0% of Tai Lue, 66.6% of Lawa,
53.9% of Haw, 66.7% of Lahu and 66.7% of Akha were obese. Ninety three percent
of study subjects with Tai Yai, Tai Lue, Lawa, Haw, Lahu and Akha, respectively had
the waist circumference higher than cutoff value was 92.9, 100.0, 88.9, 84.6, 95.2 and
86.7, respectively. A comparison of percentage of the body fat according to ethnic
groups, it was found that 92.8% of Tai Yai, 100.0% of Tai Lue, 100.0% of Lawa,
92.3% of Haw, 90.6% of Lahu and 86.7% of Akha had the body fat higher than
normal level, respectively, whereas the percentage of study subjects with Tai Yai, Tai
Lue, Lawa, Haw, Lahu and Akha who had the visceral fat higher than normal range

were 57.2, 80.0, 88.9, 69.3, 57.1, and 46.7 percent respectively.
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5.2.2 Biochemical Parameters

The results of biochemical parameters in the study subjects are reported in
Table 23. According to the ADA guideline of metabolic control for people with
diabetes, the mean of FPG level was 132.3 + 37.3 mg/dl and 40.2% of subjects had
FPG higher than normal range with 6 men and 31 women, whereas the mean of HbA .
was 8.3 £ 1.8 % and 75.0% of subjects (12 men, 48 women) had HbA . higher than
cutoff level. For lipid profiles, the mean of triglycerides, total cholesterol, LDL-C and
HDL-C levels were 213.4 = 177.4, 185.6 = 44.9, 100.3 + 34.5, 44.6 £ 12.0 mg/d],
respectively. Fifty six percent of the study subjects had high level of triglyceride,
31.3% had high total cholesterol, and 46.1% high LDL-C, whereas 66.3% of subjects
had low HDL-C.

A comparison of triglyceride level according to gender, it was found that
52.9% of male subjects (9 men) and 56.3% of female subjects (39 women) had a high
level of triglyceride. Thirty-one point three percent of study subjects had high
cholesterol that included a total of 6 men and 19 women. A total of 8 male subjects
(53.3% of men) and 27 female subjects (44.3% of women) had higher LDL cholesterol
than normal level, whereas 7 male subjects (43.8% of men) and 47 female subjects
(73.4% of women) had lower HDL cholesterol than criteria level.

The biochemical markers of 92 study subjects are reported according to
ethnic groups are shown in table 24. It was shown that the percentage of study
subjects with Tai Yai, Tai Lue, Lawa, Haw, Lahu and Akha who had FPG higher than
normal value were 42.9, 40.0, 55.5, 53.8, 33.3 and 33.3, respectively. The study
subjects who had HbA . higher than normal level were 75.0, 75.0, 71.4, 80.0, 77.8, and
72.4 percent of Tai Yai, Tai Lue, Lawa, Haw, Lahu and Akha, respectively. The
percentage of study subjects with Tai Lue (75.0%) and Lahu (77.8%) who had high
triglyceride level was higher than Tai Yai (41.7%), Lawa (57.1%), Haw (40.0%), and
Akha (51.7%) ethnic group. The study subjects who had LDL cholesterol higher than
normal level were 72.7% of Tai Yai, 50.0% of Tai Lue, 28.6% of Lawa, 66.7% of
Haw, 29.4% of Lahu and 42.9% of Akha, whereas the percentage of study subjects
with Tai Yai, Tai Lue, Lawa, Haw, Lahu and Akha who had HDL cholesterol lower
than normal range were 50.0, 50.0, 57.1, 60.0, 83.3, and 72.4 percent, respectively.
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Table 23 Biochemical parameters according to sex among 80 diabetic participants in

Doi Tung Development Project area

Variables Total (80) Male (16) Female (64)
N (%) N (%) N (%)
FPG (mg/dl): N =92 subjects
Normal value (70 - 130) 55 (59.8) 11 (64.7) 44 (58.7)
Higher than cutoff value (> 130) 37 (40.2) 6 (35.3) 31(41.3)
Mean + SD 132.3+£37.3 1354 +46.8 131.6 +35.2
Minimum value 83.0 86.0 83.0
Maximum value 298.0 255.0 298.0
HbA . (%)
Normal value (< 7) 20 (25.0) 4 (25.0) 16 (25.0)
Higher than cutoff value (= 7) 60 (75.0) 12 (75.0) 48 (75.0)
Mean + SD 83+1.8 8.1+1.9 83+1.8
Minimum value 5.5 5.6 5.5
Maximum value 14.1 12.6 14.1
Triglyceride (mg/dl)
Normal value (< 150) 35 (43.8) 7 (43.8) 28 (43.8)
Higher than cutoff value (= 150) 45 (56.3) 9 (52.9) 36 (56.3)
Mean + SD 2134+ 1774 203.1+138.2 2159+186.7
Minimum value 62.0 62.0 65.0
Maximum value 1136.0 613.0 1136.0
Total cholesterol (mg/dl)
Normal value (< 200) 55 (68.8) 10 (62.5) 45 (70.3)
Higher than cutoff value (= 200) 25 (31.3) 6 (37.5) 19 (29.7)
Mean + SD 185.6 +44.9 185.8+39.3 185.6 £46.5
Minimum value 109.0 109.0 122.0
Maximum value 377.0 270.0 377.0
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Table 23 Biochemical parameters according to sex among 80 diabetic participants in

Doi Tung Development Project area (cont.)

Variables Total (80) Male (16) Female (64)
N (%) N (%) N (%)
LDL - cholesterol (mg/dl)*
Normal value (< 100) 41 (53.9) 7 (46.7) 34 (55.7)
Higher than cutoff value (= 100) 35 (46.1) 8(53.3) 27 (44.3)
Mean + SD 100.3 £34.5 98.3 £28.7 100.8 +36.0
Minimum value 50.0 55.0 50.0
Maximum value 265.0 147.0 265.0
HDL - cholesterol (mg/dl)
Normal value (M = 40, F = 50) 27 (33.8) 9 (56.3) 17 (26.6)
Lower than cutoff value (M< 40, F< 50) 53 (66.3) 7 (43.8) 47 (73.4)
Mean + SD 44.6 £12.0 462+ 12.4 442 +12.0
Minimum value 18.0 29.0 18.0
Maximum value 87.0 77.0 87.0

* LDL cholesterol was calculated by using Friedwald’s formula (LDL-C = TC — HDL-C — TG/S), when
the triglyceride levels were lower than 400 mg/dl. Therefore subjects who had the triglyceride levels
higher than 400 mg/dl, LDL cholesterol could not calculate by using Friedwald’s formula.
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5.2.3 Dietary Intake of Study Subjects

The energy intake and dietary intake of 92 people with type 2 diabetes who
reside at Doi Tung Development Project area is given in table 25 and table 26,
respectively. The food intake was assessed from 2 day-24 hour recall during the study
period. A mean caloric intake of the study subjects was 930.5 & 414.3 kcal/day. The
study subjects consumed the macronutrient profile with 66.2 + 10.5% of energy from
carbohydrate, 15.9 £+ 3.7 % of energy from protein and 17.8 + 13.4 % of energy from
fat. Ninety percent of sugar and 95.7% of subjects consumed dietary cholesterol
within the dietary recommendations. Whereas, ninety five percent of study subjects
consumed low dietary fiber and 58.7% of subjects had a high sodium intake.

The results of dietary intake are reported by dividing study subjects into six
groups according to ethnic groups as shown in table 27. The study subjects with Tai
Yai (1124.2 = 733.6 kcal) had the average of energy intake higher than other ethic
groups, whereas study subjects with Haw (768.3 £ 246.5 kcal) had the average of
energy intake less than other ethic groups. The percentage of study subjects who
intake the carbohydrate higher than ADA in Tai Yai, Tai Lue, Lawa, Haw, Lahu and
Akha was 57.1, 40.0, 55.6, 76.9, 60.0, and 57.1, respectively. The study subjects who
had the protein intake higher than ADA were 7.1% of Tai Yai, 20.0% of Tai Lue,
33.3% of Lawa, 10.0% of Lahu, 23.8% of Akha and Haw had not. Some study
subjects with Tai Yai, Tai Lue, Lawa, Haw, Lahu and Akha consumed high protein
was 28.6, 20.0, 22.2, 69.2, 43.3, and 33.3 percent, respectively.

The percentage of study subjects who had fat intake higher than ADA was
20.0% of Tai Lue, 11.1% of Lawa, 7.7% of Haw, 10.0% of Lahu, 4.8% of Akha but
study subjects with Haw did not consume high fat. The study subjects who had high
cholesterol intake were 11.1% of Lawa, 7.7% of Haw, and 6.7% of Lahu, while Tai
Yai, Tai Lue, and Akha had not cholesterol intake higher than ADA. All study
subjects with Tai Lue, Lawa, and Haw consumed dietary fiber lower than ADA.
Ninety three percent of study subjects with Tai Yai, 93.3% of Lahu, 4.8% of Akha
consumed less dietary fiber. The percentage of study subjects who consumed high
sodium in Tai Yai, Tai Lue, Lawa, Haw, Lahu and Akha was 64.3, 40.0, 55.6, 69.2,
63.3, and 47.6, respectively.
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Table 25 Energy Intake of 92 Type 2 Diabetes

Enereoy* Lower than
Sex Age N (%) &y I[Energy intake (kcal) recommendation
recommendation
N (%)
31-50 3(17.6) 2100 894.0 +298.0 3 (100)
51-71 12 (70.6) 2100 1016.3 = 813.8 11 (91.7)
Male
>71 2(1L.8) 1750 1144.3 £ 592.1 2 (100)
Mean * SD of Energy Intake 1009.8 +702.3 kcal
31-50 18 (24.0) 1750 924.0 £355.6 18 (100)
51-71 47 (62.7) 1750 925.1 £334.8 47 (100)
Female
>71 10 (13.3) 1550 833.8 £156.2 10 (100)
Mean * SD of Energy Intake 912.7 = 320.5 kecal
Total Mean * SD of Energy Intake 930.5 +414.3 kcal

* Thai DRI recommendation, 2003
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Variables Total (92) Male (17) Female (75)
N (%) N (%) N (%)
Energy intake (kcal/day)
Mean + SD 930.5+414.3 1009.8 £702.3 912.7+320.5
Minimum value 370.2 600.6 370.2
Maximum value 35334 35333 1615.7
Carbohydrate distribution (% of kcal/day)
Lower than cutoff value (< 45%) 2(2.2) 0 2(2.7)
Cutoff value (45-65%) 35 (38.0) 6 (35.3) 29 (38.7)
Higher than cutoff value (> 65%) 55 (59.8) 11 (64.7) 44 (58.7)
Mean + SD 66.2 +£10.5 67.3+9.1 66.0 £ 10.8
Minimum value 394 49.0 394
Maximum value 90.3 87.6 90.3
Protein distribution (% of kcal/day)
Lower than cutoff value (< 15%) 36 (39.1) 5(29.4) 31 (41.3)
Cutoff value (15-20%) 43 (46.7) 10 (58.8) 33 (44.0)
Higher than cutoff value (> 20%) 13 (14.1) 2 (11.8) 11 (14.7)
Mean + SD 159+3.7 16.0+3.2 159+3.8
Minimum value 7.2 9.3 7.2
Maximum value 28.3 21.6 28.3
Fat distribution (% of kcal/day)
Lower than cutoff value (< 25%) 74 (80.4) 15 (88.2) 59 (78.7)
Cutoff value (25-35%) 11 (12.0) 1(5.9) 10 (13.3)
Higher than cutoff value (> 35%) 7 (7.6) 1(5.9) 6 (8.0)
Mean + SD 17.8+£13.4 16.7+7.4 18.1£8.5
Minimum value 2.5 3.1 2.5
Maximum value 40.9 33.0 40.9
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Variables Total (92) Male (17) Female (75)
N (%) N (%) N (%)

Cholesterol (mg/day)
Cutoff value (< 200 mg/dl) 88 (95.7) 17 (100.0) 71 (94.7)
Higher than cutoff value 4(4.3) 0 4(5.3)
Mean 63.2+56.8 56.7+37.6 64.7+604
Minimum value 0 68.1 0
Maximum value 269.5 483.4 269.5
Dietary fiber (g/day)
Lower than cutoff value 88 (95.7) 1(5.9) 72 (96.0)
Cutoff value (> 14g/1000 kcal) 4(4.3) 16 (94.1) 3(4.0)
Mean 6.1 £3.6 6.1+33 62+3.7
Minimum value 0.33 0.33 0.33
Maximum value 15.1 12.6 15.1
Sugar (g/day)
Cutoff value (<10% kcal) 83 (90.2) 16 (94.1) 67 (89.3)
Higher than cutoff value 9(9.8) 1(5.9) 8 (10.7)
Mean 11.3+10.9 11.1+9.7 11.4+11.3
Minimum value 0 0 0
Maximum value 44.2 379 44.2
Sodium (mg/day)
Cutoff value (< 2400 mg/day) 38 (41.3) 7(41.2) 31 (41.3)
Higher than cutoff value 54 (58.7) 10 (58.8) 44 (58.7)
Mean 3021.0 £ 1167.1 2993.9+1184.7 3027.2+1171.1
Minimum value 1379.6 1379.6 1548.6
Maximum value 6399.9 5847.7 6399.9
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5.3 Food Consumption and Most Frequently Consumed Food Items
among People with Type 2 Diabetes in Doi Tung Development

Project Area

5.3.1 Food Consumption of People with Type 2 Diabetes
Food behaviors in 92 people with type 2 diabetes at Doi Tung

Development Project area is shown in table 28. In household of people with type 2
diabetes, the average of food expense is 86.9 + 45.6 baht per day. The persons who
usually buy foods for the household are their descendants (42.2%) and themselves
(40.2 %). For the source of vegetables, they consumed 64.1% were bought from
market and 29.4% grown by themselves. As well as the source of meats 79.3.1% were
bought from market and 18.5% from moveable market with 1-4 times/week. Regular
seasoning using is salt, monosodium glutamate and soybean sauce, particularly salt
(95.7%) and monosodium glutamate (3.3%) are popular used in this study subjects.
Moreover the results showed that 69.6 % of study subject use soybean oil for cooking.
In addition, it was found that 78.3% of subjects usually cooked their meal by boiling
method, 16.3% consumed chili-paste, and 4.3% cooked by stir-frying method.

This study showed that the study subjects with 60% Tai Lue, 42.6% Haw,
50.0% Akha bought food by them, whereas other ethnic groups bought food by their
wife, husband or descendants. Most of study subjects bought vegetable from market,
while 57.1% of Lahu subjects and 53.3% of Akha grew their own plant and vegetable
for consumed in their household. All study subjects in each ethnic group bough
vegetable and meat 1-4 times/week. Moreover the study subjects from Lahu and Akha
bought meat and vegetables from moveable market. Six percent of Akha (2 subjects)
hunt animal including fish and snail for cooking. Each ethnic group commonly
cooked their food by boiling method. Food behaviors in people with type 2 diabetes at

Doi Tung Development Project area, according to ethnic groups, is shown in table 29.
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Table 28 Food behaviors of 92 people with type 2 diabetes in Doi Tung Development
Project area, Mae Fah Luang, Chiang Rai

Characteristics Number (N) Percentage (%)
Food expense (baht/day); Mean + SD 86.9£45.6
Food buyer Subjects 37 40.2
Wite/Husband 13 14.1
Descendants 39 42.4
Take turns in family 3 33

Frequency of foods purchasing:

Vegetables Never 3 33
Everyday 31 33.7

Frequently (5-6 times/week) 1 1.1

Sometimes (1-4 times/week) 50 54.3

Seldom (< 4 times/month) 7 7.6

Meats Never 1 1.1
Everyday 12 13.0

Frequently (5-6 times/week) 5 5.4
Sometimes (1-4 times/week) 71 77.2

Seldom (< 4 times/month) 3 33

Seasoning Frequently (5-6 times/week) 4 4.3
Sometimes (1-4 times/week) 9 9.8
Seldom (< 4 times/month) 79 85.9
Source of Vegetables Grow 27 294
Moveable Market 6 6.5

Market 59 64.1

Source of Meats Hunt 2 2.2
Moveable Market 17 18.5

Market 73 79.3
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Table 28 Food behaviors of 92 people with type 2 diabetes in Doi Tung Development

Project area, Mae Fah Luang, Chiang Rai (cont.)

Characteristics

Number (N) Percentage (%)

Source of Seasoning  Shop
Moveable Market
Market

Method of Cooking  Stir-fry (Pad)
Chilli-paste (Namprik)
Boiled and Curry
Grilled

30
17
45

15
72

32.6
18.5
48.9

4.3
16.3
78.3

1.1




Results / 80

Chomnad Singhan

(291) S 8Y)T VAN 0 0 0
(0°09) 8T (2'99) ¥1 (8°€9) L (cee) € (0'09) € (L'se) S
(€e)T 0 0 0 0 0
(een v (8€2) S (58¢) S (299) 9 (oov) 2 (€v9) 6

(L9)¢ (8YT 0 0 0 0
(€e)T 0 )1 0 0 TOT
(00g) 6 (2799) ¥1 (Tea) e (969) § (002) T (009) £
(L91)§ (56) ¢ (Tea)e TID7T (002) T ToT
(0'09) ST (5€2) G (cov) 9 (eee) e (0'09) € (2'se) s

68y +C€L 89r+¥88 G6L+T08 LEE+68T PTIO9+090T G6E+9V8

(Yruowy/sawn ¢ >) Wop|as
(¥@8mysawin] -T) Sawawos
(@amysawin 9-g) Ajjusnbali4
AepAian3

J3A3N “S3|qe1abaA

:Buiseyound spooy Jo AduanbalH

Ajlwey ur suiny axe |
SULENIERTg

PUBGSNH/3JIM
s103lgng T9ANQ pooH

(Aepsyeq) As F uesw ‘asuadxs pooH

(0e=N (TZ=N) (ET=N) (6=N) (G=N) (¥T=N)
ey nye- MeH eMeT anT ey leA lel
(%) JaquinN

swial] pood

saIuy1e 9 01 Bulpaoooe ‘ealte 198lo0id Juswdojanag Buny 10Q ul sa1aqgelp z adAl yum sjdoad zg JO SI01ARY3Q PO0H 6Z 9|08l



M.Sc. (Food and Nutrition for Development) / 81

Fac. of Grad. Studies, Mahidol Univ.

(o'ov) 2t Fze)1T @8 TT  (L99)9 (0°001) G (0'007) ¥T 1938
(L9)¢ (0'6T) ¥ 0 0 0 0 19){JBIN 9]qBINOIN
(€'€S) 91 (T29)9 (r'sT) ¢ (cee) e 0 0 MOJ
S9]qe1abaA JO 924N0S
(0'08) ¢ (Goe)6T  (cz6)eT  (6'88) 8 (009) € (6'26) €1 (Yuowysawin  >) Wop|eS
(€T ¥ (89T DT TTDT (oov) 2 0 (X89M/sBWI $7-T) SBWINBIOS
(29)2 8¥)T 0 0 0 TOT (2amysawn 9-G) Apusnbaly BUILIOSESS
(L9)¢ 0 07 0 0 0 (Yruowy/sawn ¢ >) wop|as
(L'91) €2 (1g8)8T (69101 (8111 (0°08) ¥ (€'79) 6 (398my/sawin -T) sawnawos
(L19)¢ (§6) ¢ 0 0 0 ToT (9amysawin 9-G) Apuanbaiy
(oo1) € (89T 20T (ced) e (002) T (9'82) ¥ Aephiang
0 0 VAR 0 0 0 19NN SEER
(0e=N) (Tz=N) (€T=N) (6=N) (S=N) (#T=N)
ey nye- MeH emen an7 1el leA lel
swial] pood
(%) JequinN

("u02) saruyia 9 01 Bulpiooge ‘eale 198lo0ud Wwswdojaas@ Bun] 10Q ul sa1aqelp z adAl yiim ajdoad zg J0 SI01ARY3Q PO0H 6¢ 9]g8L



Results / 82

Chomnad Singhan

€e)T 0 0 0 0 0 P3O
(L'91) €2 (1g8)8T (692 0T (688)8 (008) ¥ (€v9) 6 A1nJ pue pajiog
(L91)§ ey € VAN TTDT (002 T (9'82) ¥ (iudwen) s1sed-1111yd

(€e) 1 0 (#'s1) 2 0 0 ToT (ped) Aiy-ns  Bup{ood o poyrsN
(e'€s) 91 (619)€T  (80E)Y  (e¢€e) € (008) ¥ (82v) 9 19N
(e'€e) 01 (evT) € stz (@eae 0 0 19/ IN 3]qeanoN
(€en) v (8€2) S (8€9) . (i) v (002) T (T'26) 8 doys  Buluosess jo 834nos
(009) 8T (299)¥T  (0001) €T (0°00T) 6 (0'00T) § (0°00T) T 19N
(e'€g) 0T (e€e) L 0 0 0 0 19){JeIN 9]qBaNOIN

(L9)e 0 0 0 0 0 unH SJea|A JO 824N0S

(0e=N) (Tz=N) (€T=N) (6=N) (S=N) (#T=N)

ey nye- MeH emen an7 1el leA rel

swial] pood
(%) JequinN

("u02) saruyia 9 01 Bulpiooge ‘eale 198lo0ud Wwswdojaas@ Bun] 10Q ul sa1aqelp z adAl yiim ajdoad zg J0 SI01ARY3Q PO0H 6¢ 9]g8L



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Food and Nutrition for Development) / 83

5.3.2 Most Food Items Consumed by People with Type 2 Diabetes_

A.  Most Frequently Consumed Food Groups

The most commonly consumed food groups among study subjects with
type 2 diabetes at Doi Tung Development Project area is shown in table 30. For the
starch group, the most popular food items consumed are rice (100.0% of subjects),
pumpkin (75.0% of subjects) and waxy corn (70.6% of subjects). Regular vegetable
items consumed were flower Chinese cabbage (95.6%), Chinese cabbage (93.5%),
cucumber (91.3%), green yard long bean (82.6%), and white Chinese cabbage
(81.5%). Orange, banana, and ripe papaya were the most commonly consumed fruits
with 85.9%, 84.8%, and 68.5%, respectively.

The study subjects received protein source from pork meat, poultry meat
and Nile tilapia fish (Pla-Nin), whereas eggs, deep fried pork skin (Kab-Moo) and
steamed mackerel (Pla-Too-Kheng) were popular animal products consumed among
this study subjects. Forty subjects usually drank soybean milk more often than other
kind of milk. The consumption of crispy rice cracker (Khao-Tan), and glutinous rice
cooked in bamboo (Khao-Lam) were consumed 22.6, and 18.3 in study subjects,
respectively. Most of subjects used salt (91.8% of all), monosodium glutamate (73.9%
of all), and soybean sauce (45.6% of all) as seasoning, whereas 91.4% of subjects used
soybean oil for cooking regularly. Frequency of the most commonly consumed food
groups among 92 people with type 2 diabetes in Doi Tung Development Project area is
shown in table 31.

The most commonly consumed food groups among 92 study subjects,
according to 6 ethnics is shown in table 32. For starch consumption, 78.6% of Tai Yai
consumed sticky rice, 80.0% of Tai Lue consumed fermented rice noodle and 84.6%
of Haw consumed mungbean noodle, whereas other ethic groups consumed these food
items less than the above ethnic groups. Leave of garden pea, swamp cabbage, French
bean, green yard long bean were consumed by 100.0% Lawa, 100.0% Tai Lue,
100.0% Haw, and 86.7% Akha, respectively. Ripe papaya, guava, and jujube were the
most commonly consumed fruits of Lahu (76.2%), Haw (84.6%), and Lawa (77.7%).
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Eighty percent of study subjects with Tai Lue popularly consumed
snakehead fish more than other ethnic groups, whereas study subjects with 71.4% of
Lahu and 63.3% of Akha consumed red snapper fish. Ninety-two percent and 53.8%
of study subjects with Haw consumed tofu and lard greater than other ethnic groups.
Khao-Tan was a commonly consumed dessert among all ethnic groups, especially
study subjects with Tai Lue (60% of Tai Lue) consumed Khao-Tan more than other
ethnic groups. The percentage of frequency of most commonly consumed food groups
among study subjects with Tai Yai, Tai Lue, Lawa, Haw, Lahu, and Akha were shown
in appendix D and the pictures of most commonly consumed food items among 92
people with type 2 diabetes in Doi Tung Development Project area were shown in
appendix G.

The nutritive values of Chinese cabbage per 100 g edible portion was
energy 21.6 kcal, carbohydrate 3.4 g, sugar 1.6 g, fat 0.2 g, protein 1.8 g and 1.9 g of
fiber, whereas flower Chinese cabbage was energy 20.8 kcal, carbohydrate 1.8 g, fat
0.4 g, and protein 2.6 g. The most commonly consumed fruits of subjects were
oranges and bananas which had the nutritive values of oranges per 100 g edible
portion was energy 45.0 kcal, carbohydrate 9.9 g, sugar 8.3 g, fat 0.2 g, protein 1.0 g,
and fiber 1.5 g whereas the nutritive values of bananas per 100 g edible portion was
energy 122.0 kcal, carbohydrate 29.0 g, fat 0.2 g, protein 0.8 g, and 2.4 gram of fiber.
For meat, the nutritive values of chicken per 100 g edible portion was energy 186.0
kcal, carbohydrate 1.4 g, fat 12.4 g, cholesterol 81.0 g, and protein 17.3 g, whereas the
nutritive values of Nile tilapia (Pla-Nin) per 100 g edible portion was energy 87.0 kcal,
fat 1.1 g, cholesterol 58.0 g, and protein 17.4 g. The subjects usually drink soybean
milk which had composition of energy 87.0 kcal, carbohydrate 10.0 g, fat 3.5 g,
cholesterol 4.0 g, protein 2.5 g, and 0.4 g of fiber per 100 g edible portion. The

nutritive values of most commonly consumed food groups were shown in appendix E.
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Table 30 Most commonly consumed food groups among 92 people with type 2

diabetes in Doi Tung Development Project area

Food Groups List of Foods Number Percentage
Starches Rice (41) 92 100.0
Pumpkin (#lnno4) 69 75.0
Waxy corn (112 Tnaea) 65 70.6
Mungbean noodle (’ggjul,fgf}u) 62 67.4
Rice noodle fermented (YuuIW) 62 67.4
Rice noodle, small size (Lﬁuﬁjﬂléﬂalﬁ}ulﬁﬂ) 56 60.9
Rice noodle, big size (duihuidendulng) 56 60.9
Potato (1furl34) 48 52.2
Sweet potato (UUNer) 43 46.7
Sticky rice (11niie) 42 45.6
Vegetables Flower Chinese cabbage (ﬁﬂmwé}ﬂ, fADn) 88 95.6
Chinese cabbage (inn19§9) 86 93.5
Cucumber (11619021) 84 91.3
Green yard long bean (fﬁﬂﬂﬂﬂ) 76 82.6
Rak Shoo (31n4%) 76 82.6
White Chinese cabbage (Fnn1a17) 75 81.5
Garden pea (535ut@1) 75 81.5
French bean (i%msllﬂ) 73 79.3
Swamp cabbage (An1]9) 70 76.1
Garden pea, leave (5’351;;@1, Tu) 70 76.1
Fruits Orange (E"T}ll) 79 85.9
Banana (Na3t) 78 84.8
Ripe papaya (Ueaznagn) 63 68.5
Rambutants (1912) 61 66.3

Guava (i39) 60 65.2
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Table 30 Most commonly consumed food groups among 92 people with type 2

diabetes in Doi Tung Development Project area (cont.)

Food Groups List of Foods Number Percentage
Fruits Unripe mango (Mz129@1) 58 63.0
Apple (uaﬂﬁ]a) 58 63.0
Sweet tamarind (UEVIWHINY) 55 59.8
Ripe mango (W123gn) 54 58.7
Jujube (Wn37) 51 554
Meats Pork meat (L“If@wy,) 90 97.8
Chicken meat (L{f'ﬂllﬂl) 70 76.1
Nile Tilapia fish (1/a1iia) 68 73.9
Catfish (a1qn) 37 40.2
Beef (iio¥) 36 39.1
Red snapper fish (1/a1m318) 34 36.9
Barb fish (Ja1v17) 32 34.8
Snakehead fish (a1o1) 32 34.8
Common shrimp (ﬁﬂﬁy1$ﬂlﬁﬂ) 28 304
Pond snail (viogvu) 27 293
Animal products Egg ('lai'ln) 85 92.4
Deep fried pork skin (11aU1Y) 62 67.4
Steamed short bodied mackerel (ﬂmi@,!ﬂiﬁ) 62 67.4
Tofu (:A1¥) 43 46.7
Pork ball (gn¥umy) 46 50.0
Deep fried buffalo skin ARIBIES) 40 43.5
Fermented pork sausage (Llwun/ﬁuﬁn) 34 36.9
Pork sausage, northern style (Ul’sgrjé"s) 30 32.6
Chicken feet (@vilou1a) 28 30.5
Salted mackerel (anypfu) 26 28.2
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Table 30 Most commonly consumed food groups among 92 people with type 2

diabetes in Doi Tung Development Project area (cont.)

Food Groups List of Foods Number Percentage

Milk Soybean milk (1 ud1i) 40 43.4
UHT-no sugar (ugtosian) 25 27.2

UHT-soybean milk (uuiuvaegori) 28 30.4

Yogurt, drinking (uutf3e2) 15 16.3

Milk, powder (UNKILBAAN) 5 5.4

Desserts Crispy rice cracker (Glsllnuﬁu) 21 22.6
Glutinous rice cooked in bamboo (Gngln‘VimiJ) 17 18.3

Glutinous rice steamed with bean and 14 15.1

9y Y o
coconut (U1IAUNA)

Fried banana (nd1onoa) 8 8.6
Fat and Oil Soybean oil 84 91.4
Peanut 65 70.6
Black-sesame 29 31.5
White-sesame 29 31.5
Palm oil 22 23.9
Lard oil 22 23.9
Seasoning Salt 90 91.8
Monosodium glutamate 68 73.9
Soybean sauce 42 45.6
Fish sauce 29 31.6

Bouillon cube (Kanor) 23 25.0
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Table 31 Frequence of the most commonly consumed food groups among 92 people

with type 2 diabetes in Doi Tung Development Project area

Everyday Frequent Sometimes Seldom  Never
List of Foods 7 5-6 1-4 <4 -
times/week times/week times/week times/month

(%) (%) (%0) (%0) (%)
Starches
Rice 97.8 0 1.1 1.1 0
Pumpkin 1.1 1.1 19.6 533 25.0
Waxy corn 2.2 1.1 18.5 48.9 293
Mungbean noodle 0 0 21.7 45.7 32.6
Rice noodle fermented 0 2.2 6.5 58.7 32.6
Rice noodle, small size 0 2.2 8.7 50.0 39.1
Rice noodle, big size 0 2.2 5.4 533 39.1
Potato 0 33 33 45.7 47.8
Sweet potato 2.2 1.1 5.4 38.0 53.3
Sticky rice 4.3 2.2 54 33.7 543
Vegetables
Flower Chinese cabbage 4.3 48.9 32.6 9.8 4.3
Chinese cabbage 54 33.7 43.5 10.9 6.5
Cucumber 1.1 16.3 543 19.6 8.7
Green yard long bean 0 8.7 42.4 31.5 17.4
White Chinese cabbage 0 8.7 38.0 34.8 18.5
Garden pea 0 1.1 39.1 41.3 18.5
Snap bean 0 6.5 40.2 32.6 20.7
Swamp cabbage 1.0 3.1 33.7 33.7 22.4
Garden pea, leave 0 3.1 36.7 31.6 22.4
Cabbage 0 9.8 41.3 23.9 25.0
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Table 31 Frequency of the most commonly consumed food groups among 92 people

with type 2 diabetes in Doi Tung Development Project area (cont.)

Everyday Frequent Sometimes Seldom Never

List of Foods 7 5-6 1-4 <4 B
times/week times/week times/week times/month
(%) (%) (%0) (%0) (%)
Fruits
Orange 10.9 19.6 38.0 17.4 14.1
Banana 8.7 239 32.6 19.6 15.2
Ripe papaya 1.1 2.2 30.4 34.8 31.5
Rambutants 1.1 0 9.8 55.4 33.7
Guava 1.1 0 13.0 51.1 34.8
Unripe mango 0 2.2 21.7 39.1 37.0
Apple 0 33 9.8 50.0 37.0
Sweet tamarind 0 1.1 13.0 45.7 40.2
Ripe mango 0 2.2 17.4 39.1 41.3
Jujube 0 0 22.8 32.6 44.6
Meats
Pork meat 66.3 10.9 17.4 33 2.2
Chicken 4.3 15.2 32.6 23.9 23.9
Nile Tilapia fish 2.2 4.3 31.5 35.9 26.1
Catfish 0 2.2 13.0 25.0 59.8
Beef 1.1 2.2 33 32.6 60.9
Red snapper fish 0 0 21.7 15.2 63.0
Barb fish 0 0 19.6 15.2 65.2
Snakehead fish 0 0 12.0 22.8 65.2
Common shrimp 0 0 1.1 29.3 69.6
Pond snail 0 0 1.1 28.3 70.7
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Table 31 Frequency of the most commonly consumed food groups among 92 people

with type 2 diabetes in Doi Tung Development Project area (cont.)

Everyday Frequent Sometimes

Seldom Never

List of Foods 7 5-6 1-4 <4 -
times/week times/week times/week times/month
(%) (%) (%0) (%0) (%)

Animal products
Chicken eggs 1.1 9.8 55.4 26.1 7.6
Deep fried pork skin 0 54 239 38.0 32.6
Steamed short bodied mackerel 0 0 28.3 39.1 32.6
Tofu 0 2.2 21.7 22.8 533
Pork ball 0 1.1 14.1 34.8 50.0
Deep fried buffalo skin 0 1.1 9.8 32.6 56.5
Fermented pork sausage 0 0 4.3 32.6 63.0
Pork sausage, northern style 0 0 2.2 304 67.4
Chicken feet 0 0 2.2 28.3 69.6
Salted mackerel 0 0 6.5 21.7 71.7
Milk
Soybean milk 2.2 6.5 13.0 21.7 56.5
UHT-no sugar 1.1 1.1 9.8 15.2 72.8
UHT-soybean milk 0 0 4.3 26.1 69.6
Yogurt, drinking 0 1.1 6.5 8.7 83.7
Milk, powder (Anlene) 4.3 0 1.1 0 94.6
Desserts
Khao-Tan 0 0 4.3 18.3 77.4
Khao-Hlam 1.1 0 1.1 16.1 81.7
Khao-Tom-Mud 1.1 0 3.2 10.8 84.9
Fried banana 0 1.1 0 7.5 91.4
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Table 31 Frequency of the most commonly consumed food groups among 92 people

with type 2 diabetes in Doi Tung Development Project area (cont.)

Everyday Frequent Sometimes Seldom Never

List of Foods 7 5-6 1-4 <4 B
times/week times/week times/week times/month
(%) (%) (%0) (%0) (%)
Fat and Oil
Soybean oil 45.7 25.0 18.5 2.2 8.7
Peanut 0 1.1 14.1 55.4 29.3
Black-sesame 0 0 4.3 27.2 68.5
White-sesame 0 0 2.2 293 68.5
Palm oil 33 9.8 6.5 4.3 76.1
Lard oil 1.1 2.2 12.0 8.7 76.1
Seasoning
Salt 97.8 0 0 0 2.2
Monosodium glutamate 64.1 7.6 1.1 1.1 26.1
Soybean sauce 10.9 21.7 7.6 5.4 54.3
Fish sauce 7.6 10.9 9.8 33 68.5

Bouillon cube (Kanor) 4.3 7.6 10.9 2.2 75.0
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B.  Most Frequently Consumed Local Food Items

The most frequently consumed of local food items among 92 people with
type 2 diabetes in the Doi Tung Development Project area is shown in table 33. The
study subjects usually consumed boiled foods, chili paste, sauté and fried foods. The
most commonly consumed local food of 92 study subjects were Chinese cabbage curry
(76.1%), flower Chinese cabbage curry (68.2%), tomato chili paste (87.1%), fried
seasoning pork (52.7%), and Khao Ram-Fhuen (62.4%). The percentage of frequency
of the most commonly consumed local food menu among 92 people with type 2
diabetes in Doi Tung Development Project area is shown in table 34.

For most commonly consume soup and curry according to ethnic group, it
was found that 80.0% of Tai Lue (4 subjects), 85.7% of Lahu (18 subjects), and 83.3%
of Akha (25 subjects) consumed flower Chinese cabbage curry, whereas 80.0% of Tai
Lue (4 subjects), 88.8% of Lawa (8 subjects), 100.0% of Haw and 83.3% of Akha (25
subjects) consumed Chinese cabbage curry. For consumption of chili paste, tomato
chili paste was preferably consumed by 78.6% of Tai Yai, 76.9% of Haw, 90.5% of
Lahu and 96.7% of Akha, whereas 80.0% of Tai Lue consumed green chilli Dip,
Northern style. Sixty-six percent of study subjects with Lawa frequently consumed
tomato chilli paste, dried fermented soybean chilli paste (Nam prik tooa-nao), green
chilli dip, northern style (Nam prik noom). All ethnic groups frequently consumed
fried seasoning pork (Moo-tod) and fried seasoning Nile tilapia (Pla-nin tod), whereas
saute common cabbage and pork, saute flower Chinese cabbage and pork were
consumed by 34.5% of Akha and 80.0% of Tai Lue.

Moreover present study showed that subjects with all ethnic groups
frequently consumed pork salad (Laab moo) by 50.0% of Tai Yai (7 subjects) , 40% of
Tai Lue (2 subjects), 66.6% of Lawa (6 subjects) , 46.2% of Haw (6 subjects) , 28.6%
of Lahu (6 subjects) , 73.3% of Akha (22 subjects). The most frequently consumed of
food items among 92 study subjects, according to 6 ethnics is shown in table 35. The
frequency of the most commonly consumed local food among study subjects with Tai
Yai, Tai Lue, Lawa, Haw, Lahu, and Akha are shown in appendix D. The pictures of
the most frequently consumed of food groups among 92 study subjects are presented

in appendix G.
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Table 33 Most frequently consumed of local food items among 92 people with type 2

diabetes in Doi Tung Development Project area

Food Groups List of Foods Number Percentage

Curry and soup  Chinese cabbage curry (Lmﬁﬁﬂmwé}ﬁ) 70 76.1

Flower Chinese cabbage curry (Llﬂﬂﬁﬂmnéjdﬂﬂﬂ) 62 68.2

Mungbean noodle soup (L!,ﬂﬁﬂ’sgjmﬁu) 57 61.3

Flower Chinese cabbage curry 32 35.2

with pork bone (30AnNMA)

White Chinese cabbage curry (1A9RNN1AY1Y) 22 24.7

Sesbania curry (1tnLLA) 21 22.6

Potato curry (tnasiun$a) 21 22.6

Young leaves pumpkin curry (4nsgaailnned) 20 21.5

Nile tilapia soup unaduilaiia) 17 18.3

Chilly paste Tomato chilli paste (113 nuLABINA) 81 87.1

Dried fermented soybean chilli paste 50 53.8

(HINTADUT)

Green chilli Dip, Northern style 48 51.6

ORI

Ground pork with tomatoes and chilli paste, 23 253

Northern style (H1W3n©049)

Peanut chilli paste ahmsninaas) 22 23.7

Dried chilli paste (W3 nu#9) 20 21.5

Olive chilli paste (HnInuznon) 14 15.4
Stir-fried and Fried seasoning pork (viynoq) 49 52.7
Fried Fried seasoning Nile tilapia (Aavanea) 33 38.8

Saute common cabbage and pork- 24 26.1

(Hanznalalamny)

Saute Flower Chinese cabbage and pork 24 25.8

(Farnn119denen ldwny)

Saute Chinese kale and pork- 19 20.4

(Aarnazvildwy)
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Table 33 Most frequently consumed of local food items among 92 people with type 2

diabetes in Doi Tung Development Project area (cont.)

Food Groups List of Foods Number Percentage
Stir-fried and Saute Chinese cabbage and pork 16 17.2
Fried (Farnnedaldny)
Saute green yard long bean and pork- 16 17.2
(Hatilneledvy)
Saute swamp cabbage and pork- 15 16.3
(Warnijaldny)
Other foods items Khao Ram-Fhuen (6191}1’m,iaﬁ\|u) 58 62.4
Num-Ngyo (115381) 58 62.4
Pork salad (a1uv)) 50 53.8
Abb (18UWY) 33 35.5
Sour mungbean noodle salad 33 35.5
Ehudu)
Long egg plant pounded salad 24 25.8
(M)
Flower Chinese cabbage salad 21 22.6

(EAnn1edenen)
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Table 34 The percentage of frequency of the most commonly consumed local food
items among 92 people with type 2 diabetes in Doi Tung Development

Project area

Everyday Frequent Sometimes Seldom Never

List of Foods 7 5-6 1-4 <4 -
times/week times/week times/week times/month
(%) (%) (%) (%) (%)

Curry and soup

Chinese cabbage curry 7.6 50.0 17.4 1.1 23.9
Flower Chinese cabbage curry 7.7 41.8 17.6 1.1 31.9
Mungbean noodle soup 1.1 5.4 30.1 23.7 39.8
Flower Chinese cabbage curry- 1.1 5.5 16.5 12.1 64.8
with pork bone (Jor puk kad)

White Chinese cabbage curry 0 7.9 9.0 6.7 76.4
Sesbania curry (Kang kae) 1.1 0 8.7 13.0 77.2
Potato curry 0 1.1 5.4 15.1 78.5
Young leaves pumpkin curry 0 3.2 9.7 2.2 84.9
Nile tilapia soup (Tum pla-nin) 0 0 3.2 14.0 82.8

Chilly paste

Tomato chilli paste 3.2 21.5 473 14.0 14.0
Dried fermented soybean chilli- 0 1.1 323 194 473
paste (Nam prik tooa-nao)

Green chilli Dip, Northern style- 1.1 11.8 25.8 11.8 49.5
(Nam prik noom)

Ground pork with tomatoes- 0 1.1 5.5 17.6 75.8
and chilli paste, Northern style

(Nam prik ong)

Peanut chilli paste- 0 0 54 17.2 77.4
(Namprik tooa-lisong)

Dried chilli paste- 0 7.5 11.8 1.1 79.6
(Namprik hang)

Olive chilli paste (Namprik ma-koak) 0 0 9.9 4.4 85.7
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Table 34 The percentage of frequency of the most commonly consumed local food
items among 92 people with type 2 diabetes in Doi Tung Development

Project area (cont.)

Everyday Frequent Sometimes Seldom Never

List of Foods 7 5-6 1-4 <4 -
times/week times/week times/week times/month
(%) (%) (%) (%) (%)

Stir-fried and Fried

Fried seasoning pork (Moo-tod) 0 54 26.9 19.4 48.4
Fried seasoning Nile tilapia 0 0 18.8 18.8 62.4
(Pla-nin tod)

Saute common cabbage and pork 0 54 12.0 7.6 75.0
(Pad ka lhum)

Saute Flower Chinese cabbage- 0 7.5 15.1 2.2 75.3
and pork

Saute Chinese kale and pork 0 3.2 11.8 4.3 80.7
(Pad puk ka na)

Saute Chinese cabbage and pork 1.1 6.5 7.5 1.1 83.9
Saute green yard long bean and- 0 1.1 9.7 54 83.9
pork (Pad tua fuk yaw)

Saute swamp cabbage and pork- 0 33 7.6 4.3 84.8
(Pad puk-bung)

Other foods items

Khao Ram-Fhuen 0 1.1 9.7 50.5 38.7
Num-Ngyo 0 1.1 6.5 53.8 38.7
Pork salad (Laab moo) 0 0 9.7 43.0 473
Abb 0 3.2 12.9 18.3 85.6
Sour mungbean noodle salad 0 0 6.5 28.0 65.6
Long egg plant pounded salad 0 0 11.8 12.9 74.2
Flower Chinese cabbage salad 0 7.5 11.8 2.2 78.5
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5.3.3 Nutritive Value of the Most Commonly Consumed Food Items

The comparison of the nutritive value of the most commonly consumed 10
local food items per serving are shown in table 36. The nutritive value of the most
commonly consumed 10 local food items were presented according to percentage of
consumption among people with type 2 diabetes. The most commonly consumed 10
local food items included chili paste 3 items (tomato chili paste, Namprik Tooa-Nao,
Namprik Noom), curry 3 items (Chinese cabbage curry, flower Chinese cabbage curry
(Jor puk kad), mungbean noodle soup), fried 1 items (Moo-Tod) and other food 3
items (Khao Ram-Fhuen, Num-Ngyo, Laab Moo). The total energy of each local food
items was between 11.2-470.3 kcal per serving which Namprik Noom had lowest
energy per serving and Num-Ngyo had highest energy. The energy of tomato chili
paste, Namprik Tooa-Nao, and Namprik Noom were 46.3 kcal, 25.8 kcal, and 11.2
kcal per serving, respectively. The carbohydrate of local food items was between 0.7 -
54.7 g per serving which Moo Tod had lowest carbohydrate per serving and Num-
Ngyo had highest amount of carbohydrate. The dietary protein per serving of local
food items was between 0.1 - 19.7 g per serving which Namprik Noom had low protein
(0.1 g/serving), whereas Moo-Tod was high protein 19.7 g/serving. The amount of fat
in most commonly consumed 10 local food items was between 0.5 - 130.1 g per serving
which Namprik Noom had dietary fat 0.5 g/serving, whereas Num-Ngyo had fat 130.1
g/serving.

The dietary cholesterol of local food items was between 0-140.2
mg/serving which Khao Ram-Fhuen, tomato chili paste, Namprik Tooa-Nao, and
Namprik Noom had no cholesterol, whereas mungbean noodle soup had highest
cholesterol (140.2 mg/serving). The amount of sugar in most commonly consumed 10
local food items was between 0.1-8.9 g per serving which Jor puk kad, Laab-Moo, and
Namprik Tooa-Nao had sugar only 0.1 g/serving, whereas Khao Ram-Fhuen had sugar
8.9 g/serving. The dietary fiber per serving of local food items was between 0.2-2.8 g
per serving which Jor puk kad, Num-Ngyo, Laab-Moo, and Moo-Tod had low dietary
fiber (0.2 g/serving), whereas Khao Ram-Fhuen was high dietary fiber 2.8 g/serving.
For sodium, the amount of sodium in 10 local food items were between 286.2 - 4409.0
mg of sodium/serving which Tomato chili paste had the lowest sodium content,

whereas Num-Ngyo had the highest sodium content.
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Nutritive Value and Ingredients of the Most Commonly Consumed 10 Food Items

1) Tomato chili paste
The nutritive values of tomato chilli paste per person was 16.3 kcal of
energy, 0 mg of cholesterol, 1.6 g of sugar, 0.6 g of fiber, 286.2 mg of sodium, and

percentage ratio of carbohydrate: protein: fat was 74: 18: 8.

Ingredients: Tomato 100 g
(4 people) Coriander 12 g
Spring onion 10 g
Chilli pepper 14 g
Garlic 13 ¢

Salt Y teaspoon

Monosodium glutamate 0.2 teaspoon

Nutritive value per person:

Energy [CHO| Fat | Prot | Ca P Fe K | VitA | VitB, | VitB, | VitC | NiA
(kcal) | (g) | (8 | (& |[(mg) | (mg)| (mg)| (mg)| (RE) | (mg) | (mg) | (mg) | (mg)

16.3 3 02 | 07 | 81 |16.1] 03 |113.8] 17.9 0.03 0.03 15.3 0.4

2) Chinese cabbage curry
The nutritive values of Chinese cabbage curry with pork bone per person
was 148.2 kcal of energy, 29.4 mg of cholesterol, 1.3 g of sugar, 1.6 g of fiber, 670.7

mg of sodium, and percentage ratio of carbohydrate: protein: fat was 8: 36: 56.

Ingredients: Chinese cabbage 265 g

(4 people) Pork bone 250 ¢
Water 800 g
Chilli pepper 7 g
Coriander 10 g
Salt 1 teaspoon
Monosodium glutamate 0.25 teaspoon

Nutritive value per person:

Energy (CHO| Fat | Prot| Ca | P | Fe | K | VitA | VitB, | VitB, | VitC [ NiA
(keal) | (g) | (®) | (&) |(mg)|(mg)| (mg)|(mg)| (RE) | (mg) | (mg) | (mg) | (mg)

1482 | 29 | 93 | 132|793 |102.5| 1.5 |318.0| 1274 0.6 0.2 35.9 3.0
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3) Flower Chinese cabbage (Jor puk kad)

The nutritive values of flower Chinese cabbage curry with pork bone (Jor
puk kad) per person was 172.9 kcal of energy, 35.8 mg of cholesterol, 0.1 g of sugar,
0.2 g of fiber, 743.1 mg of sodium, and percentage ratio of carbohydrate: protein: fat
was 5: 39: 56.

Ingredients: Chinese cabbage flower 245 ¢
(4 people) Water 760 g
Tomato 56 ¢
Shallot 14 g
Pork bone 175 ¢
Garlic 7 g
Dried soybean fermented 7T g
Salt 1 tea spoon
Monosodium glutamate 0.25 tea spoon

Nutritive value per person:

Energy (CHO| Fat | Prot| Ca | P | Fe | K | VitA | VitB, | VitB, | VitC [ NiA
(keal) | (g) | (@) | (&) |(mg)|(mg)| (mg)|(mg)| (RE) | (mg) | (mg) | (mg) | (mg)

1729 | 24 | 10.7 | 16.7 | 303 |106.7| 1.1 | 87.6 | 77.9 0.3 0.4 21.0 0.6

4) Khao Ram-Fhuen
The nutritive values of Khao Ram-Fhuen per person was 328.4 kcal of
energy, 0 mg of cholesterol, 8.9 g of sugar, 2.8 g of fiber, 2080.5 mg of sodium, and

percentage ratio of carbohydrate: protein: fat was 58: 16: 26.

Ingredients: Khao Ram-Fhuen -

(per persons) Roasted without shell peanut 1 table spoon
Deep fried garlic 1 table spoon
Thick soybean sauce-black 1.5 table spoon
Tomato juice 6 table spoons
Mungbean sprout 1 cup
Coriander 1 table spoon
White sugar 1 tea spoon
Monosodium glutamate 0.5 tea spoon

Salt 1/3 tea spoon
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Nutritive value per person:

Energy [CHO| Fat | Prot | Ca P Fe K | VitA | VitB, | VitB, | VitC | NiA
(keal) | (g) | (8 | (® |[(mg) | (mg)| (mg)| (mg)| (RE) | (mg) | (mg) | (mg) | (mg)

3284 | 599 | 6.1 | 9.1 | 5822|1088 1.7 |7187| 4.7 0.1 0.1 11.0 23

5) Num-Ngyo
The nutritive values of Num-Ngyo per person was 470.3 kcal of energy,
14.0 mg of cholesterol, 4.2 g of sugar, 0.2 g of fiber, 4409.0 mg of sodium, and

percentage ratio of carbohydrate: protein: fat was 47: 17: 36.

Ingredients: Big size rice noodles 1 cup
(per people) Pork, minced, boiled (Fat 14.8%) 2 table spoons
Soup, Num-Ngyo (soup only) 2 cups
Tomato 1 table spoons
Mungbean sprout 2.5 table spoons
Coriander 0.5 table spoon

Nutritive value per person:

Energy |CHO| Fat | Prot | Ca P Fe K | VitA | VitB, | VitB, [ VitC | NiA
(keal) | (g) | (8 | (8 |(mg)|(mg)| (mg)| (mg)| (RE) | (mg) | (mg) | (mg) [ (mg)

4703 | 54.7 | 19.1 | 19.7 |130.1|143.4| 8.5 |307.0| 28.5 0.3 0.4 19.0 2.6

6) Mungbean noodle soup
The nutritive values of mungbean noodle soup per person was 305.2 kcal
of energy, 140.2 mg of cholesterol, 0.6 g of sugar, 1.6 g of fiber, 989.7 mg of sodium,

and percentage ratio of carbohydrate: protein: fat was 11: 34:56.

Ingredients: Water 835 g
(4 people) White Chinese cabbage 230 ¢
Pork bone 235 g
Mungbean noodle 37 g
Soybean curd with egg 2 pouch
Pork minced 110 g
Spring onion 14

Onion 76

oQ 0o 09

Coriander 7
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6) Mungbean noodle soup (cont,)

Ingredients: Soup instant (Kanor) 0.5 cubic
(4 people) Salt 6 g
Monosodium glutamate 0.25 tea spoon

Nutritive value per person:

Energy (CHO| Fat | Prot| Ca | P | Fe | K | VitA | VitB, | VitB, | VitC [ NiA
(keal) | (g) | (@) | (&) |(mg)|(mg)| (mg)|(mg)| (RE) | (mg) | (mg) | (mg) | (mg)

3052 | 8.1 | 189|256 | 973 |212.7| 2.3 |477.0| 52 0.6 0.4 22.5 33

7) Dried fermented soybean chilli paste (Namprik Tooa-Nao)

The nutritive values of dried fermented soybean chilli paste (Namprik tooa-
nao) per person was 25.8 kcal of energy, 0 mg of cholesterol, 0.1 g of sugar, 0.4 g of
fiber, 539.2 mg of sodium, and percentage ratio of carbohydrate: protein: fat was 35:

36: 29.

Ingredients: Dried soybean fermented 188 ¢

(4 people) Chilli pepper 272 g
Garlic 94 ¢
Shallot 240 g
Coriander 93 g
Salt 1 tea spoon
Monosodium glutamate 0.25 tea spoon

Nutritive value per person:

Energy |CHO| Fat | Prot | Ca P Fe K | VitA | VitB, | VitB, [ VitC | NiA
(keal) | (2) | (® | (8 |(mg)|(mg)| (mg)| (mg)| (RE) | (mg) | (mg) | (mg) | (mg)

25.8 23 109 | 23 | 183 ] 55 | 1.1 |338]| 43 0.03 0.1 4.6 0.2
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8) Pork salad (Laab-Moo)

The nutritive values of Pork salad (Laab moo) per person was 227.4 kcal of
energy, 33.5 mg of cholesterol, 0.1 g of sugar, 0.2 g of fiber, 919.1 mg of sodium, and

percentage ratio of carbohydrate: protein: fat was 3: 27: 70.

Ingredients: Pork minced 2725 g
(4 people) Dried chilli 43 ¢
Oil 16 g
Garlic 5 g
Spring onion 105 g
Coriander 75 g

Salt 1.5 tea spoon

Monosodium glutamate 0.25 tea spoon

Nutritive value per person:

Energy (CHO| Fat | Prot| Ca | P | Fe | K | VitA | VitB, | VitB, | VitC [ NiA
(keal) | (g) | (@) | (&) |(mg)|(mg)| (mg)|(mg)| (RE) | (mg) | (mg) | (mg) | (mg)

2274 | 1.8 | 17.7 | 152 | 8.7 |148.3| 0.9 |268.9| 13.5 0.8 0.1 22 3.8

9) Fried seasoning pork (Moo-Tod)
The nutritive values of fried seasoning pork (Moo-tod) per person was
247.7 kcal of energy, 37.4 mg of cholesterol, 0.2 g of sugar, 0.2 g of fiber, 476.6 mg of

sodium, and percentage ratio of carbohydrate: protein: fat was 1: 27: 72.

Ingredients: Pork bone 180 g
(4 persons) Coriander 55 g
Spring onion 9 g
Garlic 75 g
Oil 66 g
Salt 0.75 tea spoon
Monosodium glutamate 0.25 tea spoon

Nutritive value per person:

Energy [CHO| Fat | Prot | Ca P Fe K VitA | VitB; | VitB, | VitC | NiA
(keal) [ (g) | (® | (8 | (mg)| (mg) | (mg)| (mg)| (RE) | (mg) | (mg) | (mg) | (mg)

2477 | 0.7 | 19.7 1169 | 48 |161.7| 1.2 |3013| 34 0.9 0.2 1.7 2.5
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10) Green chilli Dip, Northern style (Namprik Noom)

The nutritive values of green chilli dip, northern style (Namprik Noom) per
person was 11.2 kcal of energy, 0.8 g of sugar, 0.9 g of fiber, 414.1 mg of sodium, and

percentage ratio of carbohydrate: protein: fat was 77: 18: 5.

Ingredients: Green chilli pepper 565 g
(4 persons) Garlic 8 g
Spring onion 12 ¢
Coriander 7 g
Shallot 18 g

Salt 0.75 tea spoon

Monosodium glutamate 0.25 tea spoon

Nutritive value per person:

Energy |CHO| Fat | Prot | Ca P Fe | K | VitA | VitB, | VitB, | VitC | NiA
(keal) | (g) | (8 | (® [(mg) | (mg)| (mg)| (mg)| (RE) | (mg) | (mg) | (mg) | (mg)

11.2 22 101 ] 05|51 75]02]369]| 43 0.02 0.01 53 0.07
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CHAPTER VI
DISCUSSION

The study was revealed the nutritive value of local food preferences and the
nutritional status in people with type 2 diabetes from Doi Tung Development Project
area, Chiang Rai province. This chapter was performed to discuss the results from
previous chapter. The results from the previous chapter have been discussed based on
the relevant researches. The discussion of result is shown in a sequent that similar to

result chapter as follows.

6.1 General Characteristics of Subjects

The socio-demographic characteristics were included with age, gender,
ethnics, religion, marital status, education, living status, education, occupation, and
family income. Wild S. and colleagues (102) studied the global prevalence of
diabetes, the study showed that the majority of people with diabetes in developing
countries were in 45-64 years age range. They considered sex-specific estimates of
diabetes prevalence by age which found that the prevalence of diabetes was slightly
higher in men than women with age < 60 years, whereas the prevalence of diabetes
was higher number in elderly women than men at age = 65 years. This study was
revealed that majority of subjects (62.0%) aged 45-64 years that similar to the finding
reported previously, meanwhile the subjects were 75 women (81.5%) and only 17
subjects (18.5%) were men which this finding was difference from the previous study.
Consideration of sex-specific estimates of diabetes prevalence by age in this study, it
was found that 29 diabetes subjects aged = 65 years with 22 women (75.9%) and 7
men (24.1%).
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The study subjects had various ethnic minority groups and hill-tribes
including Akha, Lahu, Haw, Tai Yai, Tai Lue, and Lawa. Approximately 32.6% and
22.8% of the study subjects were Akha and Lahu who were the majority of population
resided at Doi Tung Development Project area, respectively. More than a half of
subjects communicated by their ethnic language and almost 95 percent were illiterate.
Food and Agriculture Organization corporate document repository (103) revealed the
education opportunities for hill tribes in northern of Thailand, it was found that the
older generations lack access to basic social services including education and health
care which result from geographical isolation, land settlement and communication
barriers. It effected to lack opportunities for skill development, income and
employment. Most hill-tribe people work in agriculture as their main economic
activity. As well as 31.5% of study subjects were agriculture and half of study
subjects were unemployed. Their family income was 2,000 - 6,000 baht/month.
Moreover the study of Schillinger D., et al. showed literacy mediated the relationship
between education and glycemic control among a low-income population with
diabetes. It was important to implications both education and health policy (104).

Almost the study subjects did not drink either coffee, fruit juice or
carbonate beverage, whereas forty five percent of study subjects always drank tea
resultant from tea is economic crop which is available in the area. This study found a
half of subjects did not have physical activity, whereas forty-four percent of study
subjects had physical activity, by walking. The average frequency of physical activity
was 3.1 £ 2.6 days per week and the average duration of physical activity was 23.9 £
9.7 minutes per time. Several studies revealed that continuation of exercise can
improve metabolic control including reductions in fasting blood glucose, HbA1C,
total cholesterol, LDL-cholesterol, triglyceride, and an elevation in HDL-cholesterol
concentrations in patients with type 2 diabetes which beneficial with reduced
atherogenic lipid profile and prevent the development of cardiovascular diseases (105,
106). The subjects were adhering on a regimen of diet and exercise, whereas the
study of Wallberg-Henriksson H., et al. (107) showed the effect on insulin sensitivity
of aerobic exercise depending on the duration and intensity of the activity. Therefore
ADA Position Statement on physical activity and exercise (108) recommended that

individuals with type 2 diabetes should exercise or have physical activity at least 3
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days/week or at least 150 minute/week or 20-60 minute/day of moderate-intensity
aerobic physical activity including walk fast and aerobic dance.

The duration of diabetes among the study subjects were 4.9 + 4.0 years,
whereas the duration of diabetes of more than 5 years was risk factor associated with
diabetic retinopathy and other diabetes complications. The study of Mayurasakorn K.,
et al. (109) from Thailand showed that type 2 diabetes patients who had the duration
of diabetes > 4 years had high rate of microvascular complications, including
nephropathy and retinopathy. Many studies reported the duration of diabetes has been
the strongest independent risk factor for development and progression of diabetes
retinopathy, cardiovascular disease (110, 111).  The major risk factors of
cardiovascular disease were hypertension, dyslipidemia and diabetes mellitus which
this study found that 17.6% and 48.9% of subjects with type 2 diabetes had
dyslipidemia and hypertension.

The majority of subjects (97%) controlled their blood glucose taking by
drugs and diet control as a treatment, whereas 12% of study subjects have been used
the decoction and herb for control their blood glucose due to their believe that it assist
the metabolic control in people with diabetes. Anderson E. F. (112) studied medicinal
plants and traditional medicine in Akha ethnic, the result showed that they used first in
medicines derived from plants and animals for cure the illness or injury and these
tribal medicines have long been used to treat a wide variety of illnesses and injuries in
Akha generation (113). However, the study subjects received the nutritional

knowledge from health care professional to improve metabolic control.
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6.2 Nutritional Status of Study Subjects

6.2.1 Anthropometry and Blood Pressure

Eighty five of the study subjects were obese with 76.4% of men and 86.7%
of women, whereas 17.6% of men and 18.7% women were overweight. The study of
Eeg-Olofsson K. and colleagues (114) revealed that patients with type 2 diabetes who
had overweight and obesity increased the risk of cardiovascular disease compared
with normal weight. Moreover the risk of coronary heart disease was high with
increasing BMI in patients with type 2 diabetes. Ninety two percent of female
subjects in this study and 88.3% male subject had percentage of body fat higher than
normal level. The study of Boonyavarakul A., et al. (115) found the percentage of
body fat and BMI was significant association between men and women in rural Thai
population. High BMI, female gender, and older age were associated with increased
the prevalent of metabolic syndrome which was an important problem leading to
coronary heart disease in rural Thai population.

The measurement of BMI and waist circumference in combination or waist
circumference alone was recommended to assess the overweight and obesity in adults
(116, 117). High waist circumference indicated elevate the abdominal fat mass in
individuals, however the abdominal obesity had harmful influence on the metabolic
status of type 2 diabetic subjects. Sumner A. E., et a/ (118) showed that elevate
abdominal visceral fat had affected to insulin resistance and increased atherosclerosis
that leading to coronary heart disease among patients with type 2 diabetes. There was
90.2% of this study subjects (83 subjects) had a high waist circumference with 10 men
(58.8% of male subjects) and 73 women (97.3% of female subjects), whereas 50.8%
of study subjects had high visceral fat with 13 men (76.5% of male subjects) and 42
women (56.0% of female subjects). This study showed that the percentage of male
subjects who had high waist circumference was lower than female subjects, whereas
the percentage of male subjects who had high visceral fat was higher than female
subjects. Therefore the moderate weight loss is useful to decreased insulin resistance,
improved the glycemia and lipidemia, and reduced blood pressure in people with type

2 diabetes.


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Boonyavarakul%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
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The study of Sato S. and Demura S. (119) clarified the sex-specific, age-
specific, and obesity level-specific regional subcutaneous fat characteristics and the
relationships with total and visceral fat in Japanese adults. The study found the
relationships between subcutaneous fat, total fat, and visceral fat differed with sex and
obesity level. Subcutaneous fat accumulation progressed the central body with
increased age and obesity which the subcutaneous fat accumulation capacity had a
close relationship with visceral fat accumulation. Whereas the study of Sumner A. E.,
et al. (116) investigated the difference of sex in visceral adipose tissue volume among
African Americans by using a single computed tomography slice. They found men
had a volume of visceral adipose tissue higher than women after adjustment for
percentage of body fat or fat mass. Male type 2 diabetes with high visceral obesity,
regardless of a normal waist circumference, had higher risk of carotid atherosclerosis
than male type 2 diabetes with high waist circumference, but without visceral obesity
(120).

Twenty-eight percent and 21.7% of study subjects had = 140 mmHg of
systolic blood pressure and = 90 mmHg of diastolic blood pressure. The UK
prospective (121) diabetes study reported the risk of diabetic complications was
strongly associated with raised blood pressure. Asia Pacific Cohort Studies
Collaboration showed systolic blood pressure is an important factor to indicate the
risk of macrovascular or microvascular complications in people with type 2 diabetes
(122). Whereas 25% and 46.7% of this study subjects were classified as having
normal SBP (< 120 mmHg) and pre-hypertension of SBP (120-139 mmHg),
respectively. Approximately 46.7% and 31.5% of study subjects were classified as
having normal DBP (< 80 mmHg) and pre-hypertension of DBP (80-89 mmHg),
respectively. Most of study subjects had SBP < 140 mmHg (71.7% of all subjects)
and DBP < 90 mmHg (78.2% of all subjects) that may effect from their subsequent
treatment. This study found that more than a half of study subjects received

antihypertensive drugs and medication from public health professional.
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6.2.2 Biochemical Parameters

FPG and HbAi. were used to indicate the glycemic control in study
subjects. FPG is routine used as an indicator of glycemic control in the study subjects
at Doi Tung Development project area, while HbAi. was an indicator for long-term
glycemic control (123). Forty percent of study subjects had high FPG with 6 men
(35.3% of male subjects) and 31 women (41.3% of female subjects) were obese,
whereas 75% of all study subjects (12 men and 48 women) had HbA i higher than the
criteria of ADA. A cross-sectional study of diabetic patients from primary care units
in urban areas of Thailand, also found that 58.7% of the diabetic patients had HbA .
higher than 7% and they have significantly higher rates of microvascular
complications (124).

Gikas A. and colleagues from Greece (125) studied the seasonal variations
in fasting glucose and HbAi. levels in patients with type 2 diabetes, they found that
the value of fasting blood glucose and HbAlc were significantly higher at colder (a
mean minimum temperature 5-10 Celsius) than in warmer months (the mean
maximum temperature lies between 29-35 Celsius). Thus the season may effect blood
glucose level in people with diabetes. As well as, this cross sectional study collected
the data between November 2008 - July 2009 which covered winter, summer, and
rainy season which may influenced on the outcome of fasting blood glucose and
HbA . in the study subjects.

The study subjects with type 2 diabetes at Doi Tung Development projects
area had mean serum lipids of cholesterol, LDL cholesterol, HDL cholesterol and
triglycerides of 185.6 £ 44.9, 100.3 £+ 34.5, 44.6 + 12.0 and 213.2 £ 177.4 mg/dl,
respectively. Pratipanawatr T., et al. (47) studied dyslipidemia in Thai diabetic
patients, it was found that 36.5%, 65.8%, and 31.6%, of subjects without
cardiovascular disease had triglyceride = 150 mg/dl; LDL cholesterol = 100 mg/dl;
HDL cholesterol < 40 mg/dl in male and 50 mg/dl in female, respectively. This study
according to ADA recommendation for diabetes, the result showed that 31.3%,
56.3%, 46.1%, and 66.3% of the study subjects had high cholesterol, high triglyceride,
high LDL cholesterol, and low HDL cholesterol, respectively. Compared of the study
of Pratipanawatr T., et al, it was found that subjects in this study had higher
prevalence of hypertriglyceridemia and low HDL.
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This study subjects had poor control of blood glucose, high triglyceride
and low HDL cholesterol which are risk factors for cardiovascular disease in people
with diabetes (126). Poor glycemic control occur to be risk factor for low HDL
cholesterol in people with diabetes, according to the study of Gatti A., et al. (127)
which showed 1% increase of HbA. significantly raised the risk for low HDL
cholesterol (odd ratio 1.17 [95% CI 1.1-1.2], P = 0.00072) and the association
remained strong after adjustments for obesity and hypertriglyceridemia in multivariate
analysis (1.12 [1.05-1.18], P = 0.00017). Lower HDL cholesterol is an important risk
factor for ischemic heart disease and cardiovascular disease, especially in diabetic

elderly individuals (128).

6.2.3 Dietary intake

The mean energy intake of the study subjects were 930.5 + 414.3 kcal/day
with 1009.8 + 702.3 kcal in male subjects and 912.7 &+ 320.5 kcal in female subjects.
Comparison of energy intake and Thai DRI recommendation, it was found that both
male and female in all age range had lower energy intake than energy
recommendation. The result of FFQ showed that most of the study subjects
commonly consumed chili paste with available vegetables and they preferred to eat
rice with soup. The mean percentage of carbohydrate, protein, fat ratio were 66.2 +
10.5, 159 £ 3.7, 17.8 = 13.4 of total energy, respectively. A Cross-sectional study
had been conducted among 109 patients with type 2 diabetes in Khon Kaen hospital,
Thailand during May to June 2005 (20). The nutrient analysis of subjects’dietary
intake showed that type 2 diabetes people basically consumed energy about 1075.9
kilocalories (59.7 of RDA) from dietary intake. The energy distribution of protein,
carbohydrate, and fat in these people is 18.6%, 64.7%, and 16.7%, respectively. The
study of Bothwell E. K. G., et al (129) showed the overweight, obese, and older
persons were underreporting in 24 hour dietary recall. Fifty one percent of this study
subjects were elderly and 85.0% of subjects were overweight and obese. This study

might be underreported for energy intake.
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In addition, the study of Ma Y., et al (95) reported that 3 days - dietary 24
hour recall is improved the dietary estimation, whereas average energy intake from
two diet recalls is better approximated true energy expenditure than did the first recall.
This study collected the daily dietary intake in the study subjects from 2 days - 24
hour recall because of big number of subjects and most subjects no education
background.

The study subjects had high carbohydrate intake and low fat intake,
whereas consumption of protein intake was within normal recommendation. High
carbohydrate intake of the study subjects may result from starch, whereas the 24 hour
dietary recall showed that only 9.8% of all subjects consumed high sugar. Eighty
percent of study subjects consumed fat intake lower than the cutoff value. Barnard N.
D. and colleagues (130) showed that the low fat diet and a diet based on ADA
guidelines can improve the glycemic control and lipid profiles in individuals with type
2 diabetes. A high intake of dietary fiber is beneficial to enhance insulin sensitivity,
improve glycemic control, decrease hyperinsulinemia, and lowers plasma lipid
concentrations in people with type 2 diabetes (68, 131), whereas the majority of the
study subjects (95.7%) were consumed dietary intake lower than ADA guidelines.
Fifty-eight of the study subjects consumed sodium intake higher than ADA
recommendation. High sodium intake may be a factor to the development of vascular
disease in people with type 2 diabetes.

The local research study in elderly with diabetes at Mae Rai sub-district
and municipality of Chan Chawa sub-district, Mae Chan district, Chiang Rai province
(21) reported that people with diabetes restricted sweet, salty and fatty foods, used
monosodium glutamate for cooking and consumed ready to eat foods bought from the

markets which contain high monosodium glutamate.
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6.3 Most Frequently Consumed Local Food Items of Subjects

Rice is the main staple food which is a source of carbohydrate. The study
subjects in Doi Tung Development projects area frequently consume upland rice with
local foods every day. The nutritive values of upland rice differ from the nutritive
value of general rice as shown in table 36. The comparison of the nutritive value of
general rice and upland rice, it was found that upland rice had energy and gram of
carbohydrate higher than general rice. Although glutinous rice does not constitute the
main staple food but they were used for dessert including crispy rice cracker (Khao-
Tan), glutinous rice cooked in bamboo (Khao-Lam), and glutinous rice steamed with

bean and coconut (Khao-Tom-Mud).

Table 37 The comparison of nutritive value of general rice and upland rice per 100 g

Nutritive value General rice' Upland rice * (17215)
Energy (kcal) 133.0 148.3
Fat (g) 0.3 0.1
Carbohydrate (g) 30.3 34.8
Protein (g) 2.3 1.6
Dietary fiber (g) 0.2 0.5
Phosphorus (mg) 19.0 36.8
Sodium (mg) 34.0 14.5
Potassium (mg) 88.0 18.4
Moisture (g) 66.8 63.0
Ash (g) 0.3 0.03

! The nutritive values was analyzed by INMUCAL - Nutrients program WD.2 versions
2The nutritive values was analyzed by the food laboratory, Institute of Nutritional,
Mabhidol University
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Most commonly consumed vegetables of the study subjects are flower
Chinese cabbage, Chinese cabbage, and white Chinese cabbage. These vegetables are
grown and available in the area. For protein sources, pork meat, eggs, and fish shared
a higher proportion, while deep fried pork skin (Kab-moo) and steamed of the
mackerel (Pla-too-kheng) were the other most popular protein sources study subjects
in Doi Tung Development Project area. Most of study subjects consumed soybean
milk because it has more nutritive values and are easy for self prepare. For the study
subjects who resided highness land including Lahu and Akha, they bought vegetables
and meats from moveable market. They grew a vegetable garden in the backyard and
got fish from the river that may be due to the geographic constraint. In addition,
23.9% of the study subjects preferred using lard for cooking that high in saturated
fatty acid, this may lead to increase risk of cardiovascular disease.

The study subjects frequently consumed curry and chili paste. Seventy
eight percent of subjects did their cooking by boiling and 16.3% of subjects cook with
chilli paste regularly. Although the local recipes of the study subjects seem to contain
a lot of vegetables but the result of 24 hour dietary recall showed that the study
subjects consumed low fiber intake as recommendation for type 2 diabetes. The study
subjects preferred to consume rice with soup more than vegetables and meats in their
meal. Moreover sixty-two percent of study subjects preferred eating Khao Ram-
Fhuen and Num-Ngyo that were popular carbohydrate source of the study subjects in
this community.

Furthermore this study showed that a most commonly consumed food
items were similar in each ethnic group, this may explain by less food availability to
choose compared to people in low land. The study of hill tribe research center,
Chiang Mai (132) showed that Lahu usually consumed rice and only one side dish
consumed were curry or chilli paste. Lahu commonly consumed Chinese cabbage,
pumpkin leave, cucumber, pork, chicken, banana, and mango. However a local food

research of ethic group and hill tribe is needed to confirm the outcome of the study.
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CHAPTER VII
CONCLUSION

The objective of the present study was to determine the nutritional status
and the nutritive values of local foods commonly consumed among people with type 2
diabetes in the Doi Tung Development Project area, Chiang Rai province. The
majority of study subjects had overnutrition problem with 18.5% of overweight and
66.4% of obese. They had abdominal obesity (90.2%) and excessive total body fat
(91.4%). Meanwhile, the subjects had inappropriate blood glucose control, high
HbA,, high triglyceride and low HDL cholesterol which are risk factors for
cardiovascular disease in people with diabetes. The subjects with type 2 diabetes had
inappropriate eating habit. The dietary intake was revealed that they consumed high
carbohydrate intake and low dietary fiber that may lead to inappropriate blood glucose
control.

Most commonly consumed 10 local food items of the study subjects were
tomato chilli paste, Chinese cabbage curry, flower Chinese cabbage curry (Jor puk
kad), Khao Ram-Fhuen, Num-Ngyo, mungbean noodle soup, Namprik Tooa-Nao,
Laab-Moo, Moo-Tod, fried seasoning pork, and Namprik Noom, The mean of
nutritive values per serving of the most commonly consumed local food items among
type 2 diabetes were energy 181.9 + 144.2 kcal, carbohydrate 17.6 £ 10.7 g, protein
10.2 £ 8.2 g, fat 38.5 £ 22.9 g, cholesterol 42.3 + 29.0 mg, sugar 2.8 + 1.8 g, fiber 0.8
*+ 0.7 g, and sodium 1245.8 + 1146.9 mg. Nutrition education should be conducted to
healthy and dietary advice is also necessary which should be provided to people with
diabetes at Doi Tung Development Projects area to make their own better food choices
which could lead to more appropriate eating habit for blood glucose control of type 2
diabetes in the long term and prevent diabetes complications.

This finding is beneficial to manage an appropriate treatment of diabetes
and fulfill the objective of the Doi Tung Development project in order to develop the

health promotion campaigns to improve the quality of life of people.
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Recommendation for Further Study

1.

A further study should be focused on dietary habit of each specific ethnic
group because tradition and culture of each ethnic group may effect their
lifestyle and health care.

Appropriate nutrition education and intervention including knowledge of
healthy eating and diabetes health care should be provided to people with
diabetes in Doi Tung Development Project area to fit their tradition, culture

and lifestyle.
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APPENDIX G

Rak Shoo Qak fern

Figure A-1: The most commonly consumed vegetables among 92 people with type 2

diabetes in Doi Tung Development Project area
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Red snapper fish (Pla-Zhay) Pond snail (Hoi Khom)

'

N

il

Steamed short bodied mackerel Deep fried buffalo skin

Figure A-2: The most commonly consumed meats and animal products among 92

people with type 2 diabetes in Doi Tung Developmen Project area
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Flower Chinese cabbage curry Flower Chinese cabbage curry
with pork bone (Jor puk kad)

Potato curry White Chinese cabbage curry

Figure A-3: Most frequently consumed curry among 92 study subjects
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Dried soybean fermented chilli

paste (Namprik Tooa-Nao)

Green chilli Dip, Northern style Ground pork with tomatoes
(Nam Prik Noom) and chilli paste, Northern style
(Nam Prik Ong)

Peanut chilli paste Olive chilli paste
(Nam Prik Tua-Lisong) (Namprik ma-koak)

Figure A-4: Most frequently consumed chili paste among 92 study subjects
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Khao-Ram Fhuen and seasoning Tai Yai Num-Ngyo

Figure A-5: Most frequently consumed others local food items among 92 subjects



Chomnad Singhan

NAME

DATE OF BIRTH

PLACE OF BIRTH
INSTITUTIONS ATTENDED

HOME ADDRESS

Biography /200

BIOGRAPHY

Miss. Chomnad Singhan

September 1, 1982

Chiang Rai, Thailand

Mabhidol University, 2005: Bachelor of Science
(Public Health)

Mahidol University, 2010: Master of Science
(Food and Nutrition for Development)

16 Moo 2 (Ban Pasan) Phrahonyothin road
Jom Sa Wan sub-district, Mae Chan district
Chiang Rai province 57110, Thailand.

E-mail: choming_s1@hotmail.com





