
C H A P T E R  II

LITERATURE REVIEW

This study uses an application of the Health Belief Model to study behavior 
among population at Wangkeeree Sub-District, Huai yot District, Trang Province. The 
researcher studied information, concepts, and theories relevant for a guideline to 
operate the activities as follows:

Part 1 Knowledge about diabetes mellitus 
Part 2 Theory : Health Belief Model 
Part 3 Research about DM

Part 1 Knowledge about Diabetes Mellitus
1.1 Definition of Diabetes Mellitus

Diabetes is a disease in which the body doses not produce or properly use 
insulin. Insulin is a hormone that coverts sugar, starches and other food into energy 
needed for daily life. Without insulin, sugar builds up in the blood.

1.2 Types of diabetes mellitus
There are two main types of diabetes mellitus called quite simply type 1

diabetes mellitus and type 2 diabetes mellitus.
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Type 1 diabetes mellitus (old names were juvenile onset diabetes and insulin 
dependent diabetes) is an autoimmune disorder caused by destruction of the insulin 
producing cells of the pancreas, an organ in the abdomen. Insulin is the main blood 
glucose lowering hormone of the human body. In type 1 diabetes, the immune system, 
normally responsible for defending the body against bacterial and viral infections 
attacks the islet cells of the pancreas that produce insulin and attempts to destroy them. 
This process may smolder for years, but when approximately 90 percent of insulin 
producing cells have been destroyed, there is too little insulin circulating to maintain 
blood glucose concentration in the normal rage. As blood glucose rises, symptoms of 
diabetes develop. If the loss of insulin production is nearly complete and insulin 
treatment has not been started, a life-threatening condition called diabetic ketoacidosis 
may develop. In keteacidosis, plasma glucose is typically greater than 500 mg/dl. By 
products of fat metabolism called ketones build up in the blood and the blood becomes 
acidic. Immediate treatment with fluids and insulin is essential. Although once thought 
to be a disease of children and adolescents, we now recognize that type 1 diabetes can 
begin at any age. Type 1 diabetes requires a genetic (inherited) predisposition, which 
occurs most often in the people of Northern European ancestry. Type 1 diabetes 
accounts for 10 percent of all diabetes. It often pops up unexpectedly in a family.

Type 2 diabetes mellitus (old names are adult onset diabetes and non-insulin 
dependent diabetes) is due to lack of response or resistance to insulin accompanied by 
inability to produce sufficient insulin to overcome that resistance. Being overweight is 
the main factor that causes insulin resistance. Type 2 diabetes mellitus is often 
accompanied by a group of abnormalities including obesity, increased abdominal fat,
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high blood pressure and abnormalities of blood fats (low HDL cholesterol and high 
triglycerides). People with type 2 diabetes mellitus usually do not develop diabetic 
ketoacidosis. Type 2 diabetes mellitus also appears to require a genetic predisposition. 
However, it occurs frequently in people of all races and ethnic backgrounds and 
accounts for about 90 percent of all diabetes. Type 2 diabetes usually affects people 
with a family history of diabetes. A third type of diabetes mellitus is called gestational 
diabetes. This condition can occur during pregnancy, is similar to type 2 diabetes, and 
usually goes away after the pregnancy is complete. Women with gestational diabetes 
are at increased risk of type 2 diabetes mellitus later in life.

1.3 Causes of type 2 diabetes mellitus
1. Causes of Insulin Resistance: Elevated levels of three factors are 

believed to be involved in the development of obesity and insulin 
resistance leading to diabetes mellitus. They are: free fatty acids 
(acids in the blood produced by breakdown of fat), leptin (a protein 
produced by fat cells), and tumor-necrosis factor, or TNF (a 
component of the immune system). How each of these factors 
produce contributes to type 2 diabetes mellitus is under 
investigation.

2. Genetic Factors: Genetic factors play an important role in diabetes 
mellitus, but the pattern is complicated, since both impairment of 
beta cell functions and an abnormal response to insulin are 
involved. Researches have identified a number of genetic suspects. 
In certain Caucasian populations, a single gene may alter the
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metabolism of fatty acids that leads to insulin resistance. 
Researchers have also identified the P2 gene, which appears to be 
critical for the link between obesity and insulin resistance. 
Australian researchers have identified a defective lipoprotein lipase 
(LpL) gene, which poses a risk for coronary artery disease and 
type 2 diabetes mellitus in people who have it. Researchers 
recently identified a defective gene that regulates glucose 
metabolism. This may provide the link between low birth weight 
and a later risk for type 2 diabetes mellitus and insulin resistance. 
A defective gene has been detected that reduces activity of a 
protective substance called B3 -adrenergic receptor, which is found 
in visceral (organ) fat cells. The result is a slow-down in 
metabolism and an increase in obesity. The defective gene has 
been found in Pima Indians and other populations with a very high 
incidence of type 2 diabetes mellitus and obesity. One theory 
suggests that some cases of type 2 diabetes and obesity are derived 
from normal genetic actions that were once important for survival. 
Some experts postulate the existence of a so-called “thrifty” gene, 
which regulates hormonal fluctuations to accommodate seasonal 
changes. In certain nomadic populations, hormones are released 
during seasons when food supplies have traditionally been low, 
which results in resistance to insulin and efficient fat storage. The 
process is reversed in seasons when food is readily available. 
Because modem industrialization has made high carbohydrate and



15

fatty foods available all year long, the gene no longer serves a 
useful function and is now harmful, because fat, originally stored 
for famine situations, is not used up. Such a theory could help 
explain the high incidence of type 2 diabetes mellitus and obesity 
found in Pima tribes and other Native American tribes with 
nomadic histories and Western dietary habits.

Risk factors
Diabetes, particularly type 2, is reaching epidemic proportions through the 

world as more and more cultures adopt Western dietary habits. Currently an estimated 
1 0 0  million people have diabetes and experts predict that by 2010 this number will 
double. In the บ.ร. alone, it is estimated that 16 million people have diabetes and that 
about half are unaware they have it.

1. Age: The onset of type 2 diabetes mellitus typically occurs after the age 
of 30. Aging itself may increase the risk for glucose intolerance and 
diabetes mellitus. In one study, diabetes occurred in only 5.9% of men 
and 3.8% of women younger than 60 years but in nearly 20% of men and 
women older than 85 years. Although still very uncommon of major 
concern is a significant increase in type 2 diabetes mellitus in children, 
possibly due to rising rates of childhood obesity.

2. Obesity: The rate of obesity is very high in type 2 diabetics, and some 
studies have found that, regardless of family history, even modest weight 
gain is associated with an increased risk for diabetes. Excess body fat 
appears to play a strong role in insulin resistance, but the way it’s
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distributed is also important. Weight concentrated around the abdomen 
and in the upper part of the body is associated with insulin resistance and 
diabetes mellitus, heart disease, high blood pressure, stroke, and 
unhealthy cholesterol levels. Fat that settles in a “pear-shape” around the 
hips and flank appears to have a lower association with these conditions. 
One study suggested that waist circumferences greater than 35 inches in 
women and 40 inches in men signify increased risk for heart disease and 
diabetes.

3. Smoking: Smokers are at higher risk for both type 2 diabetes mellitus 
and its complications.

4. Family History: About 33% of all patients have a family history of the 
disease, and people with first degree relatives have 40% lifetime risk for 
diabetes.

5. Ethnicity: The risk for type 2 diabetes mellitus is higher in African and 
Hispanic Americans than in Caucasian-Americans. One study found that 
African-American women in general have a higher rate of insulin 
resistance from high-fat diets than do non-African-Americans, 
suggesting the presence of a genetic factor. The Pima tribe in Arizona 
has an incidence of type 2 diabetes that is 19 times higher than that of 
the white population. The association between diet and diabetes remains 
critical, however, in assessing these ethnic differences. In one study, 
Mexican Pimas had lower fat (but higher overall calorie) intake and 
more intense physical activity than Arizona Pimas. They also had only a 
6 % incidence of obesity and diabetes, which was equivalent to their non-
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P im a  n e ig h b o r s .  T h e  i n c i d e n c e  o f  d ia b e t e s  in  th e ir  A r iz o n a  P im a  

r e la t iv e s ,  h o w e v e r ,  w a s  4 0 % . O th e r  N a t i v e  A m e r ic a n  tr ib e s  in  N o r th  

A m e r ic a n  a re  a ls o  a t h ig h  r is k  fo r  t y p e  2  d ia b e t e s .

6 . Risk Factors for Gestational Diabetic Mellitus: E v e n  m o d e s t  w e i g h t  

g a in  (1 1  to  2 2  p o u n d s )  d u r in g  e a r ly  a d u lt h o o d  in c r e a s e s  th e  r is k  fo r  

g e s t a t io n a l  d ia b e t e s  ( te m p o r a r y  d ia b e t e s  d u r in g  p r e g n a n c y ) .  O th e r  r is k  

fa c to r s  in c lu d e  a  f a m i ly  h i s t o r y  o f  d ia b e t e s ,  s m o k in g ,  b e lo n g i n g  to  

A f r ic a n  A m e r ic a n ,  H is p a n ic ,  o r  A s ia n  e t h n ic  g r o u p s ,  g a in in g  w e i g h t  

b e f o r e  g e t t in g  p r e g n a n t , a n d  b e in g  a n  o ld e r  m o th e r .  In  w o m e n  w h o  

d e v e lo p  g e s t a t io n a l  d ia b e t e s  d u r in g  p r e g n a n c y ,  t a k in g  c o n t r a c e p t iv e s  a n d  

o n l y  h a v e  b r e a s t  f e e d in g  p u ts  th e m  at h ig h  r is k  fo r  d e v e lo p in g  ty p e  2  

d ia b e t e s  m e l l i t u s .

1.4 Signs and symptoms
D ia b e t e s  m e l l i t u s  u s u a l ly  b e g in s  a n d  p r o g r e s s e s  s l o w l y .  ร y m p t o m s  m a y  n o t  

a p p e a r  fo r  y e a r s ,  e v e n  d e c a d e s .  T h e  s ig n s  a n d  s y m p t o m s  in c lu d e ;  e x c e s s i v e  th ir s t  a n d  

d r in k in g  a  lo t  o f  f lu id ,  in c r e a s e d  u r in a t io n , w e i g h t  l o s s  in  s p i t e  o f  in c r e a s e d  a p p e t i t e ,  

f a t ig u e ,  n a u s e a  a n d  v o m it in g ,  fr e q u e n t  i n f e c t io n s  in c lu d in g  s k in ,  v a g in a l  a n d  b la d d e r ,  

b lu r r e d  v i s i o n ,  i m p o t e n c e  in  m a n , b r e a th  o d o r , c e s s a t io n  o f  m e n s t r u a t io n ,  a n d  p o o r  s k in  

tu r g o r . A d d i t io n a l  s y m p t o m s  th a t m a y  b e  a s s o c ia t e d  w i t h  t h e s e  d i s e a s e s  a re; g u m s  

b le e d i n g ,  e a r  n o i s e / b u z z i n g ,  d ia r r h e a , d e p r e s s io n  a n d  c o n f u s i o n
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1.5 Diagnostic test
A  h e a lt h c a r e  p r o v id e r  m a y  s u s p e c t  d ia b e t e s  m e l l i t u s  in  p a t ie n t s  w h o  h a v e  

s y m p t o m s  s u c h  a s  e x c e s s i v e  th ir s t  a n d  f r e q u e n t  u r in a t io n . H e  o r  s h e  m a y  a ls o  s u s p e c t  

d ia b e t e s  i f  th e r e  i s  a n  a b n o r m a l a m o u n t  o f  g l u c o s e  ( s u g a r )  in  th e  b lo o d  o r  u r in e . W h e n  

b l o o d  g l u c o s e  r i s e s  a b o v e  a  c e r ta in  p o in t ,  th e  k id n e y s  p a s s  th e  e x tr a  g lu c o s e  in to  th e  

u r in e . H o w e v e r ,  a  u r in e  t e s t  a lo n e  i s  n o t  s u f f i c i e n t  to  d ia g n o s e  d ia b e t ic  m e l l i t u s  b e c a u s e  

g l u c o s e  d o e s  n o t  “ s p i l l  o v e r ” in to  u r in e  u n t i l  f a ir ly  h ig h  l e v e l s  a re  r e a c h e d . T h e r e f o r e ,  

h e a lt h c a r e  p r o v id e r s  u s e  b l o o d  t e s t s  th a t  m e a s u r e  g l u c o s e  c o n c e n t r a t io n s  to  d ia g n o s e  

d ia b e t e s .

T h r e e  b lo o d  t e s t s  a re  g e n e r a l ly  u s e d  fo r  d ia g n o s i s .  B a s e d  o n  t h e s e  t e s t s  a n d  a  

p h y s ic a l  e x a m ,  a  h e a l th c a r e  p r o v id e r  c a n  d e c id e  w h e t h e r  a  p e r s o n  h a s  d ia b e t ic  m e l l i t u s .

Fasting Glucose Test
O n e  m e t h o d  fo r  d i a g n o s in g  d ia b e t e s  is  a  f a s t in g  g l u c o s e  te s t . It r e q u ir e s  th a t a  

p e r s o n  d o e s  n o t  e a t  o r  d r in k  a n y th in g  fo r  a p p r o x im a t e ly  e ig h t  h o u r  p r io r  to  th e  te s t .  F o r  

t h is  r e a s o n ,  it  i s  u s u a l ly  d o n e  in  th e  m o r n in g  b e f o r e  b r e a k fa s t .  A  n o r m a l  f a s t in g  g lu c o s e  

l e v e l  i s  l e s s  th a n  1 1 0  m g /d l  ( m i l l ig r a m s  p e r  d e c i l i t e r ) .  F a s t in g  g l u c o s e  l e v e l s  b e t w e e n  

1 1 0  a n d  1 2 5  m g /d l  in d ic a t e  s o m e  p r o b le m  w i t h  g l u c o s e  m e t a b o l i s m .  A  f a s t in g  g lu c o s e  

l e v e l  o f  g r e a te r  th a t  o r  e q u a l  to  1 2 6  m g /d l  in d ic a t e s  a  d ia g n o s i s  o f  d ia b e te s .

Random Plasma Glucose Test
A  r a n d o m  p la s m a  g lu c o s e  t e s t  m e a s u r e s  th e  a m o u n t  o f  g l u c o s e  in  th e  b lo o d  at 

a n y  g iv e n  t im e .  T h e  t e s t  d o e s  n o t  r e q u ir e  f a s t in g  ( a b s t a in in g  fr o m  e a t in g  fo r  a  s p e c i f i e d
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le n g th  o f  t im e )  a n d  t h e r e fo r e  m a y  b e  d o n e  at a n y  t im e . A  r a n d o m  g l u c o s e  v a lu e  o f  

g r e a te r  th a n  o r  e q u a l  to  2 0 0  m g /d l  ( m i l l ig r a m s  p e r  d e c i l i t e r )  in d ic a t e s  a  d ia g n o s i s  o f  

d ia b e t e s .

Oral Glucose Tolerance Test
A  h e a lth c a r e  p r o v id e r  m a y  d e c id e  to  r e c o m m e n d  a n  o r a l g l u c o s e  t o le r a n c e  te s t  

( O G T T ) .  S o m e t im e s  th e  O G T T  c a n  d e te c t  d ia b e t e s  w h e n  a  s im p le  b lo o d  s u g a r  t e s t  d o e s  

n o t .  In th is  t e s t ,  b l o o d  g l u c o s e  is  m e a s u r e d  b e f o r e  a n d  a f te r  a  p e r s o n  h a s  ta k e n  a  s w e e t  

d r in k  o f  g lu c o s e  a n d  o th e r  s u g a r s .  N o r m a l ly ,  th e  g l u c o s e  in  a  p e r s o n ’s  b lo o d  r is e s  

q u ic k ly  a fte r  s w a l l o w in g  th e  d r in k  a n d  th e n  f a l l s  g r a d u a lly  a g a in  a s  in s u l in  h e lp s  th e  

b o d y  to  m e t a b o l i z e  th e  g lu c o s e .  In s o m e o n e  w i t h  d ia b e t e s  m e l l i t u s ,  th e  g l u c o s e  v a lu e  

r e m a in s  h ig h  (g r e a te r  th a n  o r  e q u a l  to  2 0 0  m i l l ig r a m s  p e r  d e c i l i t e r  o r  m g /d l )  t w o  h o u r s  

a f te r  c o n s u m in g  t h e  d r in k . T h is  t e s t  i s  n o t  r o u t in e ly  d o n e  b e c a u s e  o f  th e  t im e  r e q u ir e d  

a n d  b e c a u s e  th e r e  a re  b e t t e r  t e s t s  a v a i la b le .  It i s  n o t  c o n s id e r e d  v e r y  p r e c i s e ,  a n d  r e s u lt s  

a re  fr e q u e n t ly  n o t  r e p e a ta b le .  H o w e v e r ,  it  m a y  b e  a  u s e f u l  t e s t  f o r  p e o p l e  w h o  h a v e  

p r o b le m s  w i t h  f a s t in g  g l u c o s e  l e v e l s  ( 1 1 0  to  1 2 5  m g /d l  o n  g lu c o s e  l e v e l )

Test for Glycosylated Hemoglobin.
A n o t h e r  t e s t  e x a m in e s  b l o o d  l e v e l s  o f  h e m o g l o b i n  A  1 c  ( G b A  1 c )  a ls o  c a l le d  

g ly c o s y l a t e d  h e m o g lo b in .  H e m o g l o b i n ,  a  p r o t e in  m o le c u l e  f o u n d  in  r e d  b l o o d  c e l l s ,  

b e c o m e s  m o d i f i e d  b y  h a v in g  g l u c o s e  b o u n d  to  it. M u c h  e v i d e n c e  e x i s t s  th a t  th is  

p r o c e s s ,  c a l le d  g l y c o s y l a t io n ,  a f f e c t s  a  n u m b e r  o f  p r o t e in s  a n d  i s  s t r o n g ly  a s s o c ia t e d  

w it h  c o m p l i c a t io n s  o f  d ia b e t e s .  M e a s u r in g  g ly c o s y la t e d  h e m o g l o b i n  i s  u s e f u l  fo r  

p r e d ic t in g  c o m p l i c a t i o n s  in  p a t ie n t s  w i t h  e x i s t in g  d ia b e t e s .  T h e  t e s t  i s  n o t  a f f e c t e d  b y
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f o o d  in ta k e  s o  it c a n  b e  ta k e n  at a n y  t im e .  A  g ly c o s y l a t e d  h e m o g l o b i n  l e v e l  o f  1%  

a b o v e  n o r m a l  r a n g e  i d e n t i f i e s  d ia b e t e s  in  9 8 %  o f  th e  p a t ie n t s .  N o r m a l  H b A lc  l e v e l s  a re  

l e s s  th a n  7 % . T h e  te s t  is  n o t  c u r r e n t ly  u s e d  fo r  an  in i t ia l  d i a g n o s i s ,  b u t  s o m e  e x p e r t s  

th in k  it s h o u ld  b e  u s e d  to  h e lp  p r e d ic t  c o m p l ic a t io n s  in  p e o p l e  w h o  h a v e  F P G  l e v e l s  

th a t  a re  a b o v e  n o r m a l  b u t  d o  n o t  in d ic a t e  f u l l - b lo w n  d ia b e t e s  ( 1 1 0 - 1 3 9  m g /d L ) .

1.6 Complication of diabetes mellitus
D ia b e t e s  m e l l i t u s  i s  a  s y s t e m ic  d i s e a s e  th a t  a f f e c t s  e s s e n t i a l ly  e v e r y  o r g a n  o f  th e  

b o d y .  T h e  fa ta l o u t c o m e  i s  r e la te d  to  th e  d e v e lo p m e n t  o f  a c u t e  o r  c h r o n ic  

c o m p l i c a t i o n s ,  p a r t ic u la r ly  th e  la t te r . C a r d io v a s c u la r  a n d  r e n a l l e s i o n s  a re  th e  m o s t  

c o m m o n  a b n o r m a li t ie s  th a t  le a d  to  d e a th . A l t h o u g h  th e  e x a c t  p a t h o g e n e s i s  o f  t h e  m u lt i  

s y s t e m ic  o r g a n  i n v o lv e m e n t  i s  o n l y  p a r t ia l ly  u n d e r s to o d ,  c o n s id e r a b le  p r o g r e s s  in  th is  

a r e a  h a s  b e e n  m a d e  in  r e c e n t  y e a r s .

Acute complication infections. A s  p r e v io u s ly  m e n t io n e d ,  th e  d ia b e t ic  p a t ie n t  i s  

p r o n e  to  a c q u ir e  a  v a r ie t y  to  in f e c t io n s  fr o m  d if f e r e n t  m ic r o o r g a n i s m s .  B a c t e r ia l  

p n e u m o n ia  a n d  u r in a r y  tr a c t a n d  s k in  i n f e c t io n s  a re  th e  m o s t  p r e v a le n c e .  G r a m  

p o s i t i v e ,  a s  w e l l  a s  g r a m  n e g a t i v e ,  o r g a n is m s  c a n  b e  th e  c a u s a t i v e  a g e n t s .  F u n g a l  

in f e c t io n s  a re  a ls o  c o m m o n ,  in  p a r t ic u la r , c a n d id ia s i s  o f  t h e  s k in  a n d  o f  th e  f e m a le  

e x te r n a l  g e n i t a l ia ,  a n d  m o r e  r a r e ly , m u c o r m y c o s i s  o f  th e  n a s o p h a r y n x  a n d  s in u s e s .  

L i k e w is e ,  h e r p e s  a n d  c y t o m e g a io v ir u s  in f e c t io n s  c a n  o c c u r .

Ketoacidosis. P r e v a le n c e  b e f o r e  th e  e r a  o f  in s u l in  th e r a p y , k e t o a c id o s i s  w a s  th e  

l e a d in g  c a u s e  o f  d e a th  o f  p a t ie n t s  w i t h  d ia b e t e s  m e l l i t u s .  S i n c e  i n s u l in  d e f i c i e n c y
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w o r s e n s  th e  c l i n i c a l  p ic tu r e  a n d  le a d s  to  m e t a b o l i c  a b n o r m a li t ie s ,  th e  c o m p l i c a t i o n  is  

m o r e  c o m m o n  in  y o u n g  d ia b e t ic s .

Lactic acidosis. D ia b e t e s  m e l l i t u s  i s  o n e  o f  th e  m a jo r  c a u s e s  o f  la c t ic  a c i d o s i s ,  a 

s e r io u s  c o n d i t io n  c h a r a c te r iz e d  b y  e x c e s s i v e  a c c u m u la t io n  o f  la c t ic  a c id  a n d  m e t a b o l i c  

a c i d o s i s .  T h e  h a l lm a r k  o f  la c t ic  a c i d o s i s  is  th e  p r e s e n c e  o f  t i s s u e  h y p o x e m ia ,  w h ic h  

l e a d s  to  e n h a n c e d  a n a e r o b ic  g l y c o l y s i s  a n d  to  in c r e a s e d  la c t ic  a c id  f o r m a t io n .  

H y p o t e n s io n  a n d  s h o c k  a re  th e  u s u a l  p r e d i s p o s in g  fa c to r s .

Chronic complications
Complication of eye cataracts. T h is  c o m p l ic a t io n  o c c u r s  c o m m o n l y  in  p a t ie n t s  

w it h  l o n g  s t a n d in g  d ia b e t e s  m e l l i t u s  a n d  m a y  b e  r e la te d  to  u n c o n t r o l le d  h y p e r g ly c e m ia .

Retinopathy. T h is  c o n d i t io n  is  th e  m o s t  c o m m o n  c a u s e  o f  b l i n d n e s s  in  p a t ie n t s  

u n d e r  a g e  6 5  M a c u la r  e d e m a , r e t in a l  d e ta c h m e n t ,  a n d  v it r e o u s  h e m o r r h a g e  a re  th e  

im m e d ia t e  c a u s e s  o f  d ia b e t ic  b l in d n e s s .

Hypertension i s  c o m m o n  in  p a t ie n t s  w i t h  d ia b e t e s ,  p a r t ic u la r ly  in  th e  p r e s e n c e  

o f  r e n a l  d i s e a s e .  S u p p r e s s e d  p la s m a  r e n in  i s  o f t e n  e n c o u n t e r e d ,  b u t  th e  m e c h a n i s m  is  

n o t  k n o w n .  D e c r e a s e d  r e n in  s y n t h e s i s  s e c o n d a r y  to  d e s t r u c t io n  o f  th e  j u x t a g lo m e r u la r  

c e l l s ,  s y m p a t h e t ic  n e r v o u s  s y s t e m  d y s f u n c t io n ,  a n d  v o lu m e  e x p a n s io n  h a v e  b e e n

p o s t u la t e d .
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Renal complications. R e n a l  fa i lu r e  d e v e lo p s  in  h a l f  o f  th e  p a t ie n t s  w i t h  T y p e  1 
d ia b e t e s  w i t h in  2 0  y e a r s  o f  o n s e t  o f  t h e  d i s e a s e  b u t  l ig h t  m i c r o s c o p i c  e v i d e n c e  o f  

g lo m e r u l o s c le r o s i s  i s  fo u n d  in  at l e a s t  9 0  p e r c e n t  o f  p a t ie n t s .  M ic r o a lb u m in u r ia  o f  m o r e  

th a n  3 0  m g /m in  c o r r e la te s  w i t h  th e  d e v e lo p m e n t  o f  c l in i c a l  d ia b e t ic  n e p h r o p a th y  1 4  

y e a r s  th e r e a fte r . H y p e r t e n s io n  c a u s e s  an  a c c e le r a t io n  o f  th e  o n s e t  o f  r e n u l  fa i lu r e ,  a n d  

a g g r e s s i v e  a n t ih y p e r t e n s iv e  th e r a p y  r e d u c e s  th e  ra te  o f  d e c l in e  o f  r e n a l fu n c t io n .

Skin complication; T h e  s k in  is  a  c o m m o n  ta r g e t  o f  d ia b e t e s  m e l l i t u s .  M a n y  

l e s io n s  c a n  b e  o b s e r v e d ,  b u t n o n e  i s  s p e c i f i c  t o  th e  d i s e a s e ,  w i t h  th e  p o s s i b l e  e x c e p t i o n  

o f  n e c r o b i o s i s  l ip o id ic a  d ia b e t ic o r u m . T h e  m o s t  c o m m o n  s k in  l e s i o n  i s  d ia b e t ic  

d e m o g r a p h ic ,  w h ic h  i s  c h a r a c te r iz e d  b y  b r o w n ,  a tr o p h ic ,  w e l l  d e m a r c a te d  a r e a s  in  th e  

p r é t ib ia l  r e g io n  w h i c h  r e s e m b le  s c a r s .

Metabolic complication: h y p e r l ip o p r o t e in e m ia ,  A b n o r m a l i t i e s  in  c ir c u la t in g  

l ip id s  a r e  o f t e n  s e e n  in  p a t ie n t s  w i t h  d ia b e t e s  m e l l i t u s .  T h e  m o s t  c h a r a c t e r is t ic  p a tte r n  i s  

th a t  o f  in c r e a s e d  v e r y  l o w  d e n s i t y  l ip o p r o t e in  V L D L , w h i c h  i s  m a n i f e s t e d  b y  e l e v a t io n  

o f  p la s m a  t r ig ly c e r id e s  a n d  c h o le s t e r o l .

1.7 Self-care for diabetes mellitus
1 . Dietary control: F o r  m o s t  p e o p l e  w i t h  d ia b e t e s ,  d i e t  c o n t r o l  i s  th e  

k e y  to  m a n a g in g  t h is  c o m p l i c a t e d  d i s e a s e .  It i s  a ls o  e x t r e m e ly  

d i f f ic u l t .  T h e  c u r r e n t  s ta te  o f  th e  d ia b e t ic  d ie t  i s  in  f lu x ,  a n d  a t th is  

t im e ,  th e r e  i s  n o  s in g le  d ie t  th a t  m e e t s  a ll  t h e  n e e d s  o f  e v e r y o n e  

w it h  d ia b e t e s .  P a t ie n t s  s h o u ld  m e e t  w i t h  a  p r o f e s s io n a l  d ie t i t ia n  to
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p la n  a n  in d iv id u a l i z e d  d ie t  th a t ta k e s  in to  c o n s id e r a t io n  a ll  h e a lth  

n e e d s .  T h e r e  a re  s o m e  c o n s t a n t s ,  h o w e v e r .  T h e  g e n e r a l  r u le s  fo r  

h e a l t h y  e a t in g  a p p ly  to  e v e r y o n e :  l im i t  fa ts  (p a r t ic u la r ly  s a tu r a te d  

fa ts  a n d  fa t ty  a c id s ) ,  p r o t e in ,  c h o le s t e r o l ,  a n d  c o n s u m e  p le n t y  o f  

f ib e r  a n d  f r e s h  v e g e t a b le s .  A l l  p e o p l e  w ith  d ia b e t e s  s h o u ld  a im  fo r  

h e a l t h y  l ip id  ( c h o le s t e r o l  a n d  t r ig ly c e r id e )  l e v e l s  a n d  c o n t r o l  o f  

b l o o d  p r e s s u r e .  F o r  o v e r w e ig h t  ty p e  2  d ia b e t ic s ,  b o th  w e i g h t  l o s s  

a n d  b lo o d  g l u c o s e  c o n t r o l  a re  im p o r ta n t . H e a lth  b e n e f i t s  a re  

h ig h e s t  w i t h  th e  f ir s t  p o u n d s  lo s t ,  a n d  l o s i n g  o n l y  1 0 %  o f  b o d y  

w e i g h t  c a n  c o n t r o l  p r o g r e s s io n  o f  d ia b e t e s .

U n f o r t u n a t e ly ,  m a n y  o f  th e  o r a l m e d ic a t io n s  u s e d  in  t y p e  2  

d ia b e t e s  c a u s e  w e i g h t  g a in .  F o r  o b e s e  p a t ie n t s  w h o  c a n n o t  c o n t r o l  

w e i g h t  u s in g  d ie ta r y  m e a s u r e s  a lo n e ,  w e i g h t  l o s s  d r u g s ,  s u c h  a s  

o r l is ta t  ( X e n ic a l )  o r  s ib u t r a m in e  ( M e r id ia ) ,  m a y  b e  b e n e f i c i a l .  In  

o n e  s tu d y , o r l is ta t  n o t  o n l y  h e lp e d  r e d u c e  w e i g h t  b u t  a ls o  im p r o v e d  

g lu c o s e ,  c h o le s t e r o l ,  a n d  l ip id  l e v e l s .  S u r g ic a l  p r o c e d u r e s  a re  

p r o v in g  to  b e  e x t r e m e ly  b e n e f i c ia l  in  s e l e c t e d  c a s e s .

2. Physical exercise: E x e r c is e  h e lp s  lo w e r  b lo o d  g l u c o s e  a n d  

in c r e a s e  in s u l in  s e n s i t iv i t y ;  it  a ls o  h e lp s  lo w e r  b lo o d  p r e s s u r e ,  

im p r o v e  c h o l e s t e r o l  l e v e l s ,  d e c r e a s e  b o d y  fa t , a n d  r e d u c e  th e  r is k  

o f  c a r d io v a s c u la r  d i s e a s e .  A e r o b ic  e x e r c i s e  is  b e s t .  R e g u la r  

e x e r c i s e ,  e v e n  o f  m o d e r a t e  in t e n s it y ,  im p r o v e s  in s u l in  s e n s i t i v i t y  

a n d  c a n  e v e n  p r e v e n t  ty p e  2  d ia b e t e s .  In  fa c t ,  s t u d ie s  o f  o ld e r  

p e o p l e  w h o  e n g a g e  in  r e g u la r  m o d e r a t e  a e r o b ic  e x e r c i s e  ( w a lk in g
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o r  b ik in g  ) lo w e r  th e ir  r is k  fo r  d ia b e t e s  e v e n  i f  t h e y  d o n ’t l o s e  

w e ig h t .  F o r  b e s t  a n d  fa s t e s t  r e s u lt s ,  e x p e r t s  a d v is e  f r e q u e n t  h ig h  

in t e n s i t y  (n o t  h ig h  im p a c t )  e x e r c i s e s  fo r  p e o p l e  w h o  a re  c le a r e d  b y  

th e ir  p h y s ic ia n s .  F o r  p e o p l e  w h o  h a v e  b e e n  s e d e n ta r y  o r  h a v e  o th e r  

m e d ic a l  p r o b le m s ,  lo w e r  i n t e n s i t y  e x e r c i s e s  a re  r e c o m m e n d e d  

u s in g  r e g im e n s  d e s ig n e d  w i t h  p h y s ic ia n s .  P a t ie n t s  w h o  a r e  ta k in g  

m e d ic a t io n s  th a t  lo w e r  b lo o d  g lu c o s e ,  p a r t ic u la r ly  in s u l in ,  s h o u ld  

ta k e  s p e c ia l  p r e c a u t io n s  b e f o r e  e m b a r k in g  o n  a  w o r k o u t  p r o g r a m .  

B e c a u s e  d ia b e t ic s  m a y  h a v e  a  s i l e n t  h e a r t  d i s e a s e ,  t h e y  s h o u ld  

a lw a y s  c h e c k  w i t h  th e ir  p h y s ic ia n s  b e f o r e  u n d e r ta k in g  v ig o r o u s  

e x e r c is e .  E x e r c i s e ,  p a r t ic u la r ly  r e s i s t a n c e  o r  h ig h  im p a c t  e x e r c i s e s ,  

c a n  s tr a in  w e a k e n e d  b lo o d  v e s s e l s  in  t h e  e y e s  o f  p a t ie n t s  w i t h  

r e t in o p a th y . H ig h  im p a c t  e x e r c i s e  m a y  a l s o  in ju r e  b l o o d  v e s s e l s  in  

th e  fe e t .

3 .  Monitoring Blood Glucose: In  p a t ie n t s  b e in g  tr e a te d  w i t h  in s u l in  

o r  in s u l in  p r o d u c in g  o r  s e n s i t i z i n g  d r u g s , i t  i s  im p o r ta n t  to  m o n i t o r  

b l o o d  g l u c o s e  l e v e l s  c a r e f u l ly  to  a v o id  h y p o g ly c e m ia .  P a t ie n t s  

s h o u ld  a im  fo r  p r e  m e a l  g l u c o s e  l e v e l s  o f  b e t w e e n  8 0  a n d  1 2 0  a n d  

b e d t im e  l e v e l s  o f  b e t w e e n  1 0 0  a n d  1 4 0 . B l o o d  g l u c o s e  l e v e l s  a re  

g e n e r a l ly  m o r e  s t a b le  in  ty p e  2  d ia b e t e s  th a n  in  t y p e  1 , s o  e x p e r t s  

u s u a l ly  r e c o m m e n d  m e a s u r in g  b lo o d  l e v e l s  o n l y  o n c e  o r  t w i c e  a  

d a y . U s u a l ly ,  a  d r o p  o f  b l o o d  o b t a in e d  b y  p r ic k in g  th e  f in g e r  is  

a p p lie d  t o  a  c h e m ic a l l y  tr e a te d  s tr ip . T h e  g l u c o s e  l e v e l  i s  r e a d  o n  a  

s ta n d a r d  m e te r  o r  a  s m a l l ,  p o r t a b le  d ig i ta l  d i s p la y  d e v ic e .
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4. Daily Foot Care: P r e v e n t iv e  f o o t  c a r e  c o u ld  r e d u c e  th e  r is k  o f  

a m p u ta t io n  b y  4 4 %  to  8 5 % . P a t ie n t s  s h o u ld  in s p e c t  th e ir  f e e t  d a i ly  

a n d  w a t c h  fo r  c h a n g e s  in  c o lo r  o r  t e x tu r e , o d o r , a n d  f ir m  o r  

h a r d e n e d  a r e a s , w h ic h  m a y  in d ic a t e  in f e c t io n  a n d  p o t e n t ia l  u lc e r s .  

W h e n  w a s h in g  th e  fe e t ,  th e  w a te r  s h o u ld  b e  w a r m  ( n o t  h o t )  a n d  th e  

f e e t  a n d  a r e a s  b e t w e e n  th e  t o e s  s h o u ld  b e  t h o r o u g h ly  d r ie d  

a fte r w a r d . M o is t u r iz e r s  s h o u ld  b e  a p p lie d ,  b u t n o t  b e t w e e n  th e  

t o e s .  C o r n s  a n d  c a l lu s e s  s h o u ld  b e  g e n t ly  p u m ic e d  a n d  t o e n a i l s  

tr im m e d  s h o r t  a n d  th e  e d g e s  f i le d  to  a v o id  c u t t in g  a d ja c e n t  to e s .  

P a t ie n t  s h o u ld  n o t  u s e  m e d ic a t e d  p a d s  o r  try  to  s h a v e  th e  c o r n s  o r  

c a l lu s e s  t h e m s e lv e s .  T h e y  s h o u ld  a v o id  h ig h  h e e l s ,  s a n d a ls ,  

t h o n g s ,  a n d  g o in g  b a r e f o o t .  S h o e s  s h o u ld  b e  c h a n g e d  o f t e n  d u r in g  

th e  d a y . T ig h t  s t o c k in g s  o r  a n y  c lo t h in g  th a t c o n s t r ic t s  th e  l e g s  a n d  

f e e t  s h o u ld  b e  a v o id e d .  A  s p e c ia l i s t  in  fo o t  c a r e  s h o u ld  b e  

c o n s u l t e d  fo r  a n y  p r o b le m s .

5. Stress management: W h e n  p a t ie n t s  h a v e  s t r e s s ,  th e  b o d y  s e c r e t e s  

s u b s t a n c e s  to  s t im u la t e  g ly c o n e o g e n e s i s .  T h is  m a y  c a u s e  th e  b l o o d  

s u g a r  l e v e l  to  in c r e a s e .  S t r e s s  m a y  d e v e lo p  in to  d e p r e s s io n ,  i f  it  i s

n o t  c o n t r o l .



26

Part 2  T heo ry  ะ H ea lth  B e lie f M ode l

2.1 The Health Belief Model ( R o s o n s t o c k ,  e t  a l ,  1 9 8 8 : 1 7 5 - 1 8 3 )

T h e  H e a lth  B e l i e f  M o d e l  ( H B M )  w i l l  b e  u s e d  to  g u id e  th is  s tu d y . It w a s  

d e v e lo p e d  in  th e  1 9 5 0  b y  a  g r o u p  o f  s o c ia l  p s y c h o lo g i s t s  a t th e  บ . ร  P u b lic  H e a lth  

S e r v ic e  to  e x p la in  th e  w id e s p r e a d  fa i lu r e  o f  p e o p l e  to  a c c e p t  d i s e a s e  p r e v e n t iv e  o r  

s c r e e n in g  t e s t  fo r  e a r ly  d e t e c t io n  o f  s y m p t o m a t ic  d i s e a s e .  L a te r , th e  m o d e l  w a s  a p p lie d  

to  p a t i e n t s ’ r e s p o n s e s  to  s y m p t o m s  a n d  c o m p l i a n c e  w i t h  p r e s c r ib e d  m e d ic a l  r e g im e n s .  

T h e  m o d e l  w a s  v i e w e d  a s  p o t e n t ia l ly  u s e f u l  to  p r e d ic t  t h o s e  i n d iv id u a ls  w h o  w o u l d  o r  

w o u l d  n o t  u s e  p r e v e n t iv e  m e a s u r e s  a n d  to  s u g g e s t  in t e r v e n t io n  th a t m ig h t  in c r e a s e  

p r e d i s p o s i t io n  o f  r e s is ta n t  in d iv id u a ls  to  e n g a g e  in  p r e v e n t iv e  o r  h e a l t h  p r o t e c t in g  

b e h a v io r s .

T h e  b a s ic  c o m p o n e n t s  o f  th e  H B M  a re  d e r iv e d  fr o m  th e  w o r k  o f  K u r t  L e w in  

( 1 9 4 4 ) ,  a  s o c ia l  p s y c h o lo g i s t ,  w h o  c o n c e p t u a l i z e d  th a t  th e  l i f e  s p a c e  in  w h i c h  a n  

in d iv id u a l  e x i s t s  i s  c o m p o s e d  o f  r e g io n s ,  s o m e  h a v in g  n e g a t i v e  v a le n c e ,  s o m e  h a v in g  

p o s i t i v e  v a le n c e ,  a n d  o th e r s  b e in g  r e la t iv e ly  n e u tr a l .  I l ln e s s  i s  c o n c e i v e d  to  b e  r e g io n s  

o f  n e g a t i v e  v a le n c e  th a t c a n  b e  e x p e c t e d  to  e x e r t  a  f o r c e  m o v i n g  th e  p e r s o n  a w a y  fr o m  

th e  p o s i t i v e  v a le n c e  r e g io n .  P r e v e n t iv e  b e h a v io r s  a r e  s t r a t e g ie s  fo r  a v o id in g  th e  

n e g a t i v e  v a lu e d  r e g io n s  o f  i l l n e s s  a n d  d is e a s e .

T h e s e  c o m p o n e n t s  e x a m in e  th e  v a lu e  p la c e d  b y  a n  in d iv id u a l  o n  a  p a r t ic u la r  

o u t c o m e  a n d  th e  i n d iv id u a l ’s  e s t im a t io n  o f  th e  l ik e l ih o o d  th a t  a  g iv e n  a c t io n  w i l l  

a c h i e v e  th a t  o u t c o m e .  T h e  H B M  d e s c r ib e s  in d iv id u a l  h e a l th  b e h a v io r  to  ta k e  a c t io n  to  

a v o id  d i s e a s e  a n d  th e n  h e  w o u ld  n e e d  to  p e r c e i v e  th a t: (a )  h e  w a s  p e r s o n a l ly  a t r is k  o f
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th e  d i s e a s e  ( s u s c e p t i b i l i t y ) ,  ( b )  th e  o c c u r r e n c e  o f  th e  d i s e a s e  w o u ld  h a v e  at le a s t  

m o d e r a t e  s e v e r i t y  o n  h is  l i f e  ( s e v e r i t y ) ,  a n d  ( c )  ta k in g  a  p a r t ic u la r  a c t io n  w o u ld  b e  

b e n e f i c i a l  in  r e d u c in g  h is  s u s c e p t ib i l i t y  to  o r  th e  s e v e r i t y  o f  th e  c o n d i t io n  ( b e n e f i t s ) .  

A l s o ,  th e  a c t io n  w o u l d  n o t  e n ta il  o v e r c o m in g  im p o r ta n t  p s y c h o lo g i c a l  b a r r ie r s  s u c h  a s  

c o s t ,  p a in , a n d  e m b a r r a s s m e n t  (b a r r ie r s ) . M o d i f y i n g  fa c to r s  a n d  c u e s  to  a c t io n  th a t r e fe r  

to  th e  o t h e r  v a r ia b le s  th a t in d ir e c t ly  in f l u e n c e  th e  h e a lth  r e la te d  b e h a v io r  w e r e  

in tr o d u c e d  to  th e  m o d e l  b y  B e c k e r  a n d  o th e r  in  1 9 7 5  to  im p r o v e  th e  e x p la n a t io n  o f  

p r e v e n t iv e  b e h a v io r s  . T h e  d e t a i l s  o f  th e  H B M  a re s h o w n  in  f ig u r e  2 .1

2.2 HBM Variables
Perceived susceptibility: I n d iv id u a ls  v a r y  w i d e l y  in  th e ir  f e e l i n g  o f  p e r s o n a l  

v u ln e r a b i l i t y  to  a  c o n d i t io n  ( in  th e  c a s e  o f  m e d ic a l l y  e s t a b l i s h e d  i l l n e s s ,  th is  d im e n s io n  

h a s  b e e n  r e f o r m u la t e d  to  in c lu d e  s u c h  q u e s t io n  a s  e s t im a t e s  o f  s u s c e p t ib i l i t y ,  b e l i e f  in  

th e  d i a g n o s i s ,  a n d  s u s c e p t ib i l i t y  to  d i s e a s e  in  g e n e r a l) .  T h u s ,  th is  d im e n s io n  r e fe r s  to  

i n d i v i d u a l s ’ s u b j e c t iv e  p e r c e p t io n  o f  h i s  o r  h e r  r is k  o f  c o n t a c t in g  a  d i s e a s e .

Perceived severity: F e e l in g s  c o n c e r n in g  th e  s e r io u s n e s s  o f  c o n t r a c t in g  a  

d i s e a s e  o r  l e a v i n g  a  d i s e a s e  u n tr e a te d  a l s o  v a r y  fr o m  p e r s o n  t o  p e r s o n . T h is  d im e n s io n  

i n c lu d e s  e v a lu a t io n  o f  b o th  m e d ic a l /  c l in i c a l  c o n s e q u e n c e s  ( e .g . ,  d e a th , d i s a b i l i t y ,  a n d  

p a in )  a n d  p o s s i b l e  s o c ia l  c o n s e q u e n c e s  ( e .g . ,  e f f e c t s  o f  th e  c o n d i t io n s  o n  w o r k ,  f a m i ly  

l i f e ,  a n d  s o c ia l  r e la t io n ) .  T h e  c o m b in a t io n  o f  p e r c e iv e d  s u s c e p t i b i l i t y  a n d  s e v e r i t y  h a v e

d e s c r ib e d  a s  p erce ived  threat.
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Perceived benefits: T h e  a c t io n  w a s  in f lu e n c e d  b y  b e l i e f s  r e g a r d in g  th e  r e la t iv e  

e f f e c t i v e n e s s  o f  a v a i la b le  a lt e r n a t iv e s  in  r e d u c in g  th e  d i s e a s e  th r e a t to  w h ic h  th e  

in d iv id u a l  f e e l s  s u b j e c t e d .  A n  a lt e r n a t iv e  is  l ik e ly  to  b e  s e e n  a s  b e n e f i c i a l  i f  it  r e la te s  

s u b j e c t i v e l y  to  th e  d e d u c t io n  o f  o n e ’s  s u s c e p t ib i l i t y  o r  s e v e r i t y  o f  a n  i l ln e s s .  T h e  

b e h a v io r a l  d e c i s i o n s  a re  r e la te d  to  r e a d in e s s  o f  m in d  a n d  th e  w a y  c h o s e n  s h o u ld  to  

u s e f u l  a n d  h a v e  l e s s  b a rr ier .

Individual Perceptions Modifying Factors Likelihood of Action

Figure 2.1 ะ The Health Belief Model as predictor of preventive health behavior

S o u r c e :  B e c k e r ,  D r a c h m a n  &  K ir s c h t .
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Perceived barriers: The potentially negative aspects of particular health action, 
the perceived barriers, may act as impediments to undertaking the recommended 
behaviors. A kind of cost benefit analysis is thought to occur where in the individual 
weighs the action’s effectiveness against perceptions that may be expensive, dangerous, 
unpleasant (e.g., painful, difficult, and upsetting), inconvenient, time consuming, and so 
forth. Thus, as Rosenstock noted, “The combined levels of susceptibility and severity 
provided the energy or force to act and the perception of benefits (less barriers) 
provided a preferred path of action”.

Cues to action are other variables that might be internal (e.g., symptoms) or 
external (e.g., mass media communications, interpersonal interactions, or reminder 
postcards from health care providers) frequently associated with the HBM. A cue or 
trigger to action appears to be necessary for an individual to undertake the health 
related behavior. The intensity of cues needed to trigger preventive actions given a 
certain level of readiness to engage in such activities is unknown. The general 
assumption is made that the higher the level of readiness to act, the lower the intensity 
of the cue needed to trigger behavior. In other words, a negative relationship is 
postulated between intensity of cue and level of readiness to engage in preventive 
actions. Cues to action may ultimately prove to be important, but they have not been 
systematically studied.

Modifying factors proposed in the HBM as affecting predisposition to take 
preventive action include a variety of demographic such as sex, age, and education,
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socio psychological, and structural variables. However, they have had little specific 
testing in research based on the model.

P a r t  3 R esearch  A bo u t D M
Somsak Katanmongkon, (2000). Study about Factors Affecting the behavior 

Controlling Blood Glucose Level Among Non Insulin Dependent Diabetes 
Mellitus(NIDDM) Patients in Bangrakam Distric Phitsanuloke Province: Objective of 
study to examines the association between the factors were studied and the behavior 
Controlling Blood Glucose Level Among NIDDM patients. The conceptual framework 
of study based on Predisposing Reinforcing and Enabling Cause in Education 
Diagnosis and Evaluation(PRECEDE) Framework and analyze data by regression 
analysis statistical. The study found the supporting from husband, wife, parent, 
colleagues, employers and heath personal, perceived susceptibility and pooled 
perception were the factors that affect on the behavior controlling glucose level among 
NIDDM patients the most with a predictive and the predictive value of 8.9 percent. For 
other factors such as predisposing factors as follow by demographic factors, knowledge 
of diabetes mellitus, perceived severity and perceive advantages of prevention and 
enabling factors did not significantly associate with the behavior Controlling Blood 
Glucose Level Among NIDDM patients.

Mark Daniel and Lynne c  Messer, (2002): Study about perception of disease 
severity and barriers to self-care predict glycémie control in aboriginal persons with 
type 2 diabetes mellitus. The Health belief Model (HBM) was evaluated for secondary 
prevention of type 2 diabetes mellitus in an Aboriginal population in British Columbia.
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Glycémie markers (glycated hemoglobin [HbA|C]), insulin and post-load glucose), 
diabetes health beliefs (susceptibility, seventy, benefits and barriers), knowledge and 
behavior were measured for 16 men and 18 women with diabetes (age [SD] = 57.7 
[11.6]). Eighteen months later, HbAic and behavior were measured for all participants, 
and health beliefs obtained for 17 of them. Perceived severity and perceived barriers 
were related to glycerin status at baseline and follow up, and predicted reduction in 
HbAic (6 [SE] 3 0.40 [0.18], p < 0.05). The results support a therapeutic emphasis on 
belief in the severity of diabetes complications, and the complementary belief that 
barriers to therapeutic behavior can be overcome in efforts to support Aboriginal 
persons with diabetes to manage their disease.
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