FACTORS ASSOCIATED WITH GLYCEMIC CONTROL IN TYPE 2
DIABETES PATIENTS AT PRIMARY CARE UNIT,
PATHUMRAT DISTRICT, ROI- ET PROVINCE, THAILAND

. L '! 2
A Thesis Submitted in Partial Fulfiliment xri‘- Requirements
for the Degre; of Master of Public Health Program in Public Health

fl1J¢) TRABRTRET 5

Copyright.of Chulalongk&n University

Q W’] a q ﬂ ‘j m ll VI ,] ’J ﬂ E!I’Jllﬁllmllllllll

8 53




Y v v YRS Y
tadefinnuduiusaemsnivauszavinmalmaeavesdihannvnusiiai 2

1 a Aa o v d v Y <
Tumhsusmsilgugil suneilnusan deniadeuda Uszmeng

i¥

AU INENTNGINS
QIR TRy

InendeIneneansmsIsagy  QWIanIaMIINgNde
Ymsdnm 2553

a A Ad J a %
AVaNTUIPWIAINIUNYINING 198



Thesis Title FACTORS ASSOCIATED WITH GLYCEMIC
CONTROL IN TYPE 2 DIABETES PATIENTS
AT PRIMARY CARE UNIT, PATHUMRAT

T PROVINCE, THAILAND
By
Field of Study
Thesis Advisor Hongsranagon, Ph.D

blic He: nees, Chulalongkorn
‘h_
1 \\' er’s Degree

....... ... FIF ... sdean College ¢ ‘Public Health Sciences

THESIS COMMITTEE




oy Uszlnduds “i]i)%ﬂﬁﬁmmﬁnﬁuﬁdamsmuqmzﬁmﬂma‘lmﬁamm
éﬂammmm%ﬁﬁ 2 luminouSmsigugd suneilyuiad Saniadeuida
Usznalng (FACTORS ASSOCIATED WITH GLYCEMIC CONTROL
IN TYPE 2 DIABETES PATIENTS AT PRIMARY CARE UNIT,
PATHUMRAT DISTRICT, ROI-ET PROVINCE, THAILAND.) o.f1/3n11
IneINUTHAN: weLas. Usafies veasning, 74 m?h

N3NNIV VN INEAY TN Hingilse mﬂmaﬂﬂmfﬂwuwﬁmm&uﬁuﬁ'
AUNISAIUANTY ﬂumma“lusaaﬂmmmr)mmmmwﬂw 2 185 un1sdeda
masumssnymamm‘luﬂmvmmsﬂgunu IR 13 uHe Tvadunelyuiad
Janindoudn Uszmadno il 2554 A1 1855 Ams RnsaneSesssy
39135 uiudoyalido it Tl # 2554 lﬂﬂlliu‘lﬂﬂiFﬂﬂ’JUﬂ’JUISﬂLUTﬂ’nu‘b’uﬂVIZ
$1u 1,071 570 "lﬂmmspmaanﬂaumamammu 307 s10laeasmsquadiailuszuy
o ﬂmvusmsﬂjuguyﬁgwum 5 9eilef 1A duuumeun s asila SuRiin s duiu s
mamsﬂmﬂmwﬂummq‘lumawmwﬂwm{mamwﬂm BuuaeunwlsEnouAlY
dnuaimalszan mmsmmﬂuisﬂmmam WRANIINAIIAUAgEN W tazilidunieia
dany sm‘nweumims ﬂumma‘lumamms'}ﬂgﬂumamsuwm Msmszvideyald
atmFanssanEnwd Fouay mnwg-'m Aunat meummmummmu) wazldada
In aquaaf anduiusvouiiosdy ua%f‘nmmu‘n@yammﬁnﬂumnumamﬁau
sudsiufsenhedausidnn Taelisess version 17 wamsAnymuh ngudetis
Wwwemgadiuau 238 510 uasidsiodiau -uﬁé.}m-“lﬂuumqmau 58.72 + 6.49 1l
swuwnawmmsﬂimﬂuismmmmaéﬁ 624 = 4.10 1 1lsg mms”ewaw 42.7 ¥99NQY

mammmaﬂmmi}(EMI I 25.36 + 3.44) 32AU HbAIC (v 8 2611 196% wazdadiu
mmﬂqumemmmnf]m~ﬂumma'lﬂﬂ (HbAlC<7%) fin¥ovny 26.i ‘1wm~‘nsava°’ 73.9
mmnqumammﬂwmmsﬂ’mf}msﬂumma >7 Fawematensaduguiilia dedeitd
mmﬁuﬁuﬁdemsmnﬂmzﬁ'mli’mm“lmﬁaﬂ FaivivdhAgmeada 18un sseziaves
msthoslu @i (raTudaiuiniain, £=00185 px000T) wiAnssnmsus Inn
oIS ANUERIEN AL, r£-0.220, p<0.001) iz liaRamud g oans 19
mmwﬂw AMUFURUTIFIaY, r =-0.469, p<0.001)

=

[P 1 = @ snd § Y ’ a e A o
ﬂ1sﬁﬂmmmﬁs‘lﬁ'mun-awaamms@uasﬂmé’ﬂwmmamamﬂm 2 #5y
a1sFavalunddonsmilguaisd o ssqdavuisuoinisquaseur Tsamnmaau
Satudtuamuiineta 'Iumsﬁmmszuumsauaé’ﬂfwmmam‘l




##5279135853 : MAJOR PUBLIC HEALTH
KEYWORDS : DIABETES MELLITUS / GLYCEMIC CONTROL / FACTORS
ASSOCIATED / PRIMARY CARE UNIT

NIYOM PRAGOSUNTUNG : FACTORS ASSOCIATED WITH
GLYCEMIC CONTROL IN TYPE 2 DIABETES PATIENTS AT
PRIMARY CARE UNIT, PATHUMRA B DISTRICT, ROI-ET
PROVINCE, THAILAND. ADVISOR; AS§T~PROF PRATHURNG
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This study was a cross-sectional"'r’esearch design to determine the factors
associated with glycemie™€ontrol in type 2 diabetes mellitus patients who were
referred to 13 Primary Case Units at Pathumrat District, Roi-Et Province, Thailand
(2011). After obtaining thesethies feview! rotocol, data colleetion was conducted
in April, 2011. Out M populations with type 2 diabetes, 307 patients were
chosen by systemati€ sampling procedure camried out at each Primary Care Unit.
A questionnaire was used to ifiterview the subjects regarding factors associated with
glycemic control in type 2 diabetes mellitus patients. The questionnaire consisted of
demographic cha:act?‘cs ‘knowledge o{ d;abetes healthcare behaviors, and
psychosocial factors luding data golleetion on glycemic level from medical
record. Descriptive tlsplcs was used (fre!quency, percentage, mean, median,
standard deviation) and (}hl square; ‘test, Pearson‘Correlation, and Spearman Rank
Test were used to analyze! the as,somatlom-l;ptween the study variables. SPSS
version 17 was employed. 4id

The result showed that, there were 238 WOmpn and 69 men with the mean
age of 58.72+6.49 years old, ‘duration of diabetes was mean 6.24+ 4.10 years.
Approximately 42.7% of the subjects were« o'bese (mean BMI of 25.36+3.44).
The mean glycosylated hemoglobin (HbAl(‘f) level was 8. 2641.96% and the
proportion of pat1ents who had good control (HbAIC <7%)./ was 26.1% while
73.9% of the subjee - Pagtors statistically
significant with gﬂlcemlc control were duration of diabetes (positive direction,

r =0.185, p<0.001), dietary habit (negative direction, r =-0.220; p<0.001) and drug
compliance (negatively direction, r =-0.469, p<0.001). v

This study has indicated that the unsuccessful diabetes care among patients
with type 2 diabetes treatéduin Primary Care Unit according to the goals of diabetes
care. This, becomes' a great' challenge'to develop diabetes) caré System in the
community with-quality.
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CHARPTERI
INTRODUCTION

1.1 Background

Diabetes Mellitus. (DM) comprises™ a« group of metabolic disorder.
The pathogenesis of diabetes include reduce instlinssecretion, decrease glucose usage
and increase glucose produetion. Diabetes is a chronic illness and major public health
problem worldwide, that requires continuing medical care and ongoing patient self-
management education-and support to prevent acute complications and to reduce the
risk of long-term complications; such as blindness, kidney damage, cardiovascular
disease, and lower= limbs@amputation. Diabetes diminished quality of life that affects
people both in developed and .eveloping countries. World Health Organization
(WHO) estimates.peopledn the warld with diabetes will increase to 366 million by the
year 2030 (WHO, 2009). At the same time, the International Diabetes Federation
(IDF) estimates ofethe prevalence of Impaired Glucose Tolerance (IGT) was 344
million and the number of people with diabetes has risen to 285 million for 2010.
The report that showed IGT would be increased to 472 million and 438 million of
people for diabetesby the vear 2030 (IDF, 2009) (Table 1).

Table 1: Global Burden: Prevalence"'gnd“ Projections, 2010 and 2030
ol

F iz .20 9 2010 2030
Total world poputatton (bitlions) 7.0 8.4
Adult population (20-79 years, billions) 4.3 5.6
Diabetes and 1GT (20-79 years)
Diabetes
Global prevalence (%) 6.6 7.8
Number of people with diabetes (millions) 285 438
IGT
Global'prevalence (%) 7.9 8.4
Number of people with IGT (millions) 344 472

Source: IDF Diabetes Atlas; 4" ed. International Diabetes Federation, 2009.

Diabetes mellitus is one of the most common non- communicable
diseases globally. It is the fourth or fifth leading cause of death in most high-income
countries. Complications from diabetes, such as coronary artery and peripheral
vascular disease, stroke, diabetic neuropathy, amputations, renal failure and blindness
are resulting in increasing disability, reduce life expectancy and enormous health cost
for virtually every society(IDF, 2009). Finding the new data from the International
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Diabetes Federation (IDF) comes from researchers in five African countries who
interviewed 2,300 men and women with type 2 diabetes and an additional 2,300 of
their neighbors who did not have diabetes. The studies reveal that people with
diabetes have roughly 3 times the rates of heart disease, stroke, kidney disease and
heart failure than their otherwise similar, neighbors. In addition to, the number of
deaths attributable to diabetes in 2010 shows 5.5% increase over the estimates for the
year 2007(ADA, 2007). According to the American Diabetes Association (ADA)
the national costs of diabetes in the USA 02002 estimated to be $US 132 billion,
increasing to $US 192 billion in 2020. Studies insthe United States and other countries
have found that improved. glycemic eontrol Denefiis.people with type 2 diabetes,
every percentage point _diep-in HbA;C blood test result can reduce the risk of
microvascular complicationy 40%.

Diabetes Melditus is classification, Type 1 diabetes mellitus is characterized
by insulin deficieney anda tendency to develop ketosis, whereas type 2 diabetes
mellitus is a heterogenouse group .of disorders characterized by variable degree of
insulin resistance, Jimpaired  insulin Secretion, and excessive hepatic glucose
production. OthegrSpecific types include DM caused by genetic defects, diseases of
the exocrine pancreas, endocrinopathies, \drig and pregnancy (gestational diabetes
mellitus). Criteria of dliagnosis of DM include one of the classic symptoms of diabetes
include polyuria, polydipsia, and unexplained weight loss symptoms of diabetes plus
casual plasma glucose congentration > 200 mg/dl (11.1 mmol/l). Or FPG > 126 mg/dl
(7.0 mmol/l). Fasting is defined as no caloric intake for at least 8 hours. Or; 2-h
PG>200 mg/dl (11.1 mmol/l) duting an OGTT, The test should be performed as
described by WHO, using a glucase load containing the equivalent of 75-g anhydrous
glucose dissolved in water. Two-intermediated categories have also been designated:
1) Impaired fasting glucose(IFG) for the fasting plasma glucose between 6.1 and 7.0
mmol/L (110 and 126 mg/dL). 2) Impaired glucose tolerance (IGT) for plasma
glucose level between 7.8 and 11.1 mmol/l (140 and 200 mg/edl) 2 h after a 75-g oral
glucose load. Individual with IFG or IGT do not have DM but are at substantial risk
for developing type 2 DM and cardiovascular disease in the future (ADA, 2010).

Measuring glycosylate hemoglobin is useful for predicting complication in
patients with existing diabetes. HbA1C is a protein molecule found in red blood cell,
there beeames modified-byrhaving glucese-bound torit.s The HbALC-should be used
not onlyto assess the patient’s control over the preceding 2-3 months, but also as a
check on, the accuracy of the meéter (or the patient’s self-reported-results) and the
adequacy‘of the Self Monitoring Blood Glucose (SMBG) testing schedule. Glycemic
goals_.in_ adults _should _below . or around_ 7% has _been_shown “to. reduce
microvascularend, neuropathic camplications of typel and typ2 diabetes. Therefore,
for'microvaseular disease prevention,'the A1C goal for nonpregnant adults in.general
IS <7%. According to the 2010 American Diabetes Association clinical practice
recommendations that perform the A1C test at least two times a year in patients who
are meeting treatment goals (and who have stable glycemic control). Furthermore,
they recommended perform the A1C test quarterly in patients whose therapy has
changed or who are not meeting glycemic goals and use point- of-care testing for A1C
allows for timely decisions on therapy changes, when need (ADA, 2010).



Diabetes mellitus in Thailand, Data from Bureau of Non Communicable
Disease (NCD) found that more than 3 million people are living with diabetes (Bureau
of Non Communicable Disease,2009).The prevalence of diabetes mellitus has
significantly increased over recent decades to around 6.4 per 100 thousand in men and
7.3 in women. At the same time, in Roi-Et Province, the prevalence of diabetes
patients were admitted in 2007 to 2009 were 2,715 and 784 per 100 thousand and the
mortality rate of diabetes in 2007 to 2009 were 26.21, 28.92 and 27.92 per 100
thousand, respectively. In order to, for outecome.measures by HbAL1C level of type 2
DM in primary health care in the United States*(Stephen, 2006) that showed mean
glycosylated hemoglobin (HBALC) level was 7.6%.and.40.5% of patients had values
<7%. Glycemic control in.Rural areas of the United States (Haney, 2007) showed the
achieves of HbA1C of <7%was-atiained in 75%. For outcome measures HbA1C level
in Malaysia that was,26% oixtiabetes patients who had HbA1C <7%.

|

At Pathumiat hospital, Roi-Et Provinee, the data from diabetes clinic register
of Information and Teghnology Center at, that shown the number of type 2 diabetes
patients by the years2007 10,2010 have been increased from 950, 1300, and 1,925
respectively. Theamost of all are type 2 diabetes patients (90%). The prevalence of
type 2 diabetes patienis are 341 -per one thousand people and the re -admission ratio
with acute short term gomplication of dlabetes were increased to 54.3 per one
thousand people (such as hypoglycemla hyperglycemia, and acute myocardial
infarction associated ~with underlying dlabetes) The multidisciplinary team of
Pathumrat hospital are praviding the diabetes clinic on Thursday once a week. Since
the year 2006, the referral system t0 13 Primary Care Unit for continuity of treatment
and care by a nurse and othet.public health care team. There were 1,071 patients with
type 2 diabetes mellitus who can control Fasting Plasma Glucose (FPG) of < 140
mg/dl and without underlying disease. There have clinical practice guideline for
management of care and treatment. They are followed up for annual health check
include of foot, «eye, and renal function. Nowadays, there were/9 people who have
diabetes with chronic renal failure and they used Continuous Abdominal Peritoneal
Dialysis (CAPD);-that iIs the most inclusion among district in Roi-Et province.
The result report of diabetes clinic at Pathumrat hospital 2009 that showed 9.47 % had
the HbALC level <6.5%, and 25.88% of patients had values 6.5-7.9% and 62.82% of
patients had values 37.9%. Therefore, | wan;te study what are the factors associated
with glyeémic icontrol-in type 2; diabetesemellitus spatients .whoswere referred to
Primary ‘Care Unjt in Pathumrat ‘District, Roi-Et Province, Thailand. Furthermore,
the main.barriers and facilitators'to care in"the Primary Care Unit"management of
diabetes andfor develop an implementation strategy to provide the effectiveness of
care and early prevention and reduce specific disease:complications.such.as end-stage
renal diseasey, blindness, and, lower extremity amputations and for /better. quality
of care to diabetes patients.

1.2 Research question

1. What is the quality of diabetes care in Primary Care Unit at Pathumrat
District, Roi-Et Province?

2. What are the factors associated with glycemic control among type 2
diabetes patients?



1.3 Research Hypothesis

1. Demographic characteristics are associated with glycemic control in type 2
diabetes patients.

2. Knowledge of diabetes mellitus is associated with glycemic control in type
2 diabetes patients.

3. Healthcare behavior factors (dietary habit, physical activity and drug
compliance) are associated with glycemic control'in type 2 diabetes patients.

4. Psychosocial characteristics are associated with glycemic control in type 2
diabetes patients.

1.4 Objective

General Objective
To asseSs the degguee of glycemlc control and associated factors in type
2 diabetes melliius patients: attended by prlmary care teams in Pathumrat district,
Roi Et province. -
Specific Objective
1. Tedetermine the assomdtlon between demographic characteristics
and glycemic control in fype 2 diabetes patients at Primary Care Unit.
2. To determine the association between knowledge of diabetes
mellitus and glycemig control in type 2 diabetes patients at Primary Care Unit.
3. To determinethe association between healthcare behavior and
glycemic control in type 2 diabetes patients at Primary Care Unit.
4. To determine the association between psychosocial characteristics
and glycemic control of type 2 diabetes patien=ts,_a_t_;l?rjmary Care Unit.

1.5 Expected Benefit & Application

For health_care provider Primary Care Unit and multidisciplinary team used
the result to provide an effective strategies and taking control of diabetes mellitus
patients. Moreover, for develop an implement strategy Of process measures and
quality of diabetes care for how to avoid or delay its complications.



1.7 Conceptual Framework
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Figure 1. Conceptual framework of the factors associated with glycemic control
in type 2 diabetes patients in Primary Care Unit.



1.8 Definitions

1. Age: Age of diabetes mellitus patients is contents from the date of birth to
the date of the study. If it was 6 months or more, the age would be added up to 1 year.

2. Duration of disease: a full year of disease, starting from the date that the
physician diagnosed the patients with diabetes mellitus until the date of the study.
If it was 6 months or more, the duration would be added up to 1 year.

3. Type 2 diabetes mellitus patients: diabetes patients who had been
diagnosed by the physician to have type .2 diabetes mellitus and who received
treatment by oral glycemic medication at Primary Care Unit at Pathumrat District.

4. Glycemic control: the level of glycosylated-hemoglobin (HbAL1C) is used to
determine glycemic contiel:"Hemaglobin; a protein'melecule found in red blood cell,
becomes modified by having glucose bound to it. HbA1C less than 7% are considered
as good glycemic_gentrol,.whereas HbALC equals or more than 7% indicates poor
control. i

5. Knowledge diabetes /mellitus: patient’s knowledge of the general
information about pathogenesis, ~sign “and symptoms, complications, treatment,
prevention of complication and self care.

6. Healtheare hehaviors: behaviors or practices in daily life associate with
glycemic control in type 2 diabetes patients; which is divided into 3 components
including dietary habit, physieal activity and drug compliance.

7. Family support: some’ supports that diabetes patients may receive from
their family member such as taking care, financial support, etc.

8. Stress: responses of  the body.or mind to harmful, threatening, or
challenging events. The emotional responses toystress include anxiety, irritability,
anger, embarrassment, depression, and hostili:ty:'ls’[ress described by Thai Stress Test
that refer to Psychosocial characieristic. T3

9. Body Mass Index: ihe measurement indicating the proper weight calculated
by weight (kilogtam) / height (meter)” on the interview day.ant can be interpreted as
follow: :

- Undefweight is defined as body mass index of < 18.5'kg/m?

- Normal'range is defined as body mass index of 18:5-22.9 kg/m?

- Overweight is defined as body mass index of 23-24.9 kg/m?

- Obese 1 is defined as body mass index of 25-29.9 kg/m?

- Obese 1l is defined as body massindex of > 30 kg/m2
10. Dietary: food, consumptian ‘behaviors intdailyylife of diabetes patients
including healthy food (such as rice, green leaf, lean:meat, vegetables, low fat milk,
etc.), unhealthy food (such as fatty /oily foods, fried food, water mixed of sugar,
dessert, sweet fruit, etc.) and frequency of food consumption.

11, Physical activity: all activities, during everyday life including.working
reaction, exercise, and sport activities. was measured by|short-International Physical
Activity Questionnaire (IPAQ) questionnaire which was summarized according to the
physical activity record (walking, moderate intensity and vigorous activities). The
short form data is used to estimated total weekly physical activity by weighting the
reported minutes per week within each activity category by a MET energy
expenditure estimate assigned to each category of activity.

12. Drug compliance: pattern of which diabetic patients follow prescribing
order. There are define by high drug compliance, moderate drug compliance, low



drug compliance. Term of forgotten of taking antiglycemic drug is more than two
times per month.

13. Co-morbidities: The need to classify co-morbid health problems in terms
of their relevance to clinical management was recognized early, and a number of
classification systems have been suggested). These systems are useful and widely

risk factors (hypertension ssterolemia, dyslypidemia, chronic kidney
disease), and diabetes are com ly managed wi e same cardiovascular clinics
in primary care.
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CHAPTER Il

LITERATURE REVIEW

Theory and researches have been reviewed as follows:
1. Knowledge of diabetes mellitus

1.1 Definition

1.2 Classification

1.3 Diagnostic test for diabetes

1.4 Signs and symptoms

1.5 Causes-andrisk faetors for type 2 diabetes

1.6 Complicatiens

1.7 Treatment apa‘seli‘care
2. Health behaviors

2.1 Dietary

2.2 Physical Activity

2.3 Drug compliance
3. Factors assoclatedawith glycemic controkin diabetes patients and involved
research

3.1 Age

3.2 Gender

3.3 Marital status

3.4 Occupation

3.5 Family Income 22244

3.6 Education level

3.7 Body Mass Index

3.8 Duration.of Diabetes Mellitus

3.9 Dietary

3.10 Physical activity

3.11 Drug-compliance

3.12 Knowledge of diabetes

3.13 Famiby support

3.14 Stress

1. Knowledge of diabetes mellitus

1.1 Definition and description of diabetes mellitus

Diabetes is a_group of metabolic disease Characterized by hyperglycemia
resulting from ' defects [in “insulin | secretion, insulin ' action, or both,~Ihe chronic
hyperglycemia'of ‘diabetes'is ‘associated with long<ierm damage, dysfunction, and
failure of different organs, especially the eyes, kidney, nerves, heart and blood
vessels. Several pathogenic processes are involved in the development of diabetes.
These range from autoimmune destruction of the R-cell of the pancreas with
consequent insulin deficiency to abnormalities that result in resistance to insulin
action. The basis of the abnormalities in carbohydrate, fat, and protein metabolism in
diabetes is deficient action of insulin on target tissue. Deficient insulin action results



from inadequate insulin secretion and/or diminished tissue responses to insulin at one
or more points in the complex pathways of hormone action. Impairment of insulin
secretion and defect in insulin action frequently coexist in the same patient, and it is
often unclear which abnormality, if either alone, is the primary cause of the
hyperglycemia.

Symptoms of marked hyperglycemia ingiude polyuria, polydipsia, weight loss,
sometime with polyphagia, and blurred vision. Aceute life-threatening consequences of
uncontrolled diabetes are hyperglycemia” with . ketoacidosis or nonketotic
hyperosmolar syndrome. Long term complications of diabetes include retinopathy
with potential loss..of .vision, nephropathy. leading..to renal failure; peripheral
neuropathy with risk of feet-ulcer, amputations, and Charcot joints; and autonomic
neuropathy causing gastroiatestinal, genitourinary, and cardiovascular symptoms and
sexual dysfunction. Ratientsswith diabetes have increased ineidence of atherosclerotic
cardiovascular, peripheral arterial, ‘and’ cerebrovascular disease. Hypertension and
abnormalities of lipeprotein metabolism are often found in people with diabetes.

1.2 Classification

Accordingto the’/American Diabetic Association (ADA) and the World Health
Organization (WHO),ithe new. cIaSS|f|cat|on pases on the etiology of diabetes Mellitus
as follows:

Type 1 ]

Type | diabetgs o juvenile-onset dlabetes result from a cellular-mediated
autoimmune destructive of the (-cells of the pancreas. Patients with this form of
diabetes are dependent upon insufinfor survival and are at risk of ketoacidosis. Type |
diabetes which account for only 5-10% of those with diabetes that commonly occurs
in childhood and adolescence but may occur at any ages

Type 2

Type 2 digbetes or adult-onset dlabetes WhICh accounts for ~90-95% of those
with diabetes;previously referred to as non-insulin dependeni‘diabetes, encompasses
individuals who, have insulin resistance and usually have relative (rather than
absolute) insulin—deficiency. These individuals do not need insulin treatment to
survive. There are probably many difference causes of this form of diabetes. Although
the specific etiologies are not known, autoimmune destruction of R-cells does not
occur, and patients do not have any of the other causes of diabetes listed above or
below. Mostypatients with this form of diabetes are obeseyand+obesity itself causes
some degree |of insulin resistance.” Ketoacidosis seldom occurs spontaneously in this
type of diabetes.

Other types

Other types. of diabetes mellitus are.an abnormal heredity of beta cell function,
genetic defects in tnsulin action, diseases of the exocrine pancreas, endecrinopathies,
drug or chemical = induced, ifnfections, uncommon But specific forms.of immune —
mediated diabetes mellitus and other genetic syndromes sometimes associated with
diabetes.

Gestational Diabetes Mellitus (GDM)

Gestational Diabetes Mellitus (GDM) is defined as any degree of glucose
intolerance with onset or first recognition during pregnancy. The definition applies
regardless of whether insulin or only dietary modification is used for treatment. GDM
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complicates approximately 4% of all pregnancies in the U.S.; however, the prevalence
is higher among some minority groups. Six weeks or more after the pregnancy ends.
A woman with GDM should be tested to rule out type or 2 diabetes or impaired
glucose tolerance. Women with GDM have a higher risk for type 2 diabetes later in
life.

1.3 Diagnostic criteria for diabetes mellitus

The new criteria for diabetes mellitus®have been modified form those
previously recommended by the American Diabetes Association. The revised criteria
for the diagnosis of diabetes.are show inTable 2.

Table 2: Criteria for the diagnosis of diabetes mellitus.

1. A1C > 6.5%. Fhe test.should be performed in a laboratory using that is NGSP
certified and standardized to the DCCT assay.™*
OR
2. FPG > 126 mg/dl (7.0 mmel/l).-Fasting is defined as no caloric intake for at least 8
hours.* _
. _#0R
3. 2-h plasma glucose > 200 mg/dl (1.2 mmol/l) during an OGTT. The test should be
performed as described by 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, a
random plasma glucose > 200 mg/dl. (11.1 m'molll)

* In the absence of unequivocal hyperglycemla= crlterla 1-3 should be confirmed by
repeat testing.

Source; The diagnosis and classmcatlon of Dlabetes Mellitus by the ADA, 2010

The Expert Committee recognizes an intermediate group of subjects whose
glucose level. Although no meeting criteria for diabetes, are-nevertheless too high to
be considered altogether normal. This group 1s dcfined as having FPG levels > 110
mg/dl (6.1 mmol/l) but <126 mg/dl (7.0 mmol/l). or 2-hr vales in the OGTT of > 140
mg/dl (7.8 mmol/l) hut <200 mg/dl (11.1 mmol/l). Thus, the categories of FPG values
are shown'in-lrable;3:

Table 3;, The categories of FPG'values and OGTT.

: Oral Glucose Tolerance Test
Fasting Plasma Casual Plasma .
(2.hr_after 75g..glucose in
Glucose Glucose
water)
Normal <100 my/dl 2 hrs PG<140 mg/dl
. 100-125 mg/dlI 2 hr. PG 140-199mg/dl
Pre-diabetes (IFG) (IGT)
Diabetes >126mg/dl > 200 mg/dl 2 hr. > 200 mg/dl

Source: World Health Organization; 2006
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Testing for diabetes in asymptomatic patients

Recommendation

e Testing for detect type 2 diabetes and assess risk for future diabetes in
asymptomatic people should be considered in adult age who are
overweight or obese (BMI>25kg/m?) and who have one or more

additi

onal risk factors, testing should begin at age 45 years.

o If test are normal, repeat testing should be carried out at least at 3-years
intervals.

e The test of diabetes or to assess risk-of future diabetes, either A1C, FPG,
or 2-h 75.¢-OGT T are appropriate.

e If those identified with.increased risk for future diabetes, identify and, if
appropriate, treat other C\V/D risk factors.

Table

4: Cpiterigfortesting f(ér diabetes in asymptomatic patients

No.

Criteria

1.

Tesiing should be considered in all adults who are overweight
BMI 225 kg/m?) and have additional risk factors:
- physical inactivity w
- first-degreerelative Wlth diabetes
= high-risk race/ethnicity (e.g., African American, Latino, Native
American,-Asian. American, Pacific Islander)
- women who dellvered a baby weighing >9 Ib or were diagnosed
with GDM i T/
- hypertension (>140/90 mmHg, or on therapy for hypertension)
- HDL cholesterol level <35_mg/dl (0.90 mmol/l) and/or a
triglyceride level >250 mg/dl(2.82 mmol/l)
- women with-polycystic ovarian syndrome (PCOS)

| - A1C >5.7%, IGT, or IFG on previous testifig other clinical
“i-condtiitons assoctated with insulin resistance (e g., severe obesity,

acanthosis nigricans)
= history of CVD

In the absence of the above criteria, testing for diabetes should
begin at age 45 years.

Ifresults are normal, testing/Should be repeated at least at 3-year
intervals, with'consideration of more frequent testing depending on

initialrresults and risk status.

Source; Standard of medical care in diabetes 2010.

Glyeemicicontrol

Assessment of glycemic.control

Two primary techniques are available for health providers and
patients to assess the effectiveness of the management plan on glycemic control:
patient self-monitoring of blood glucose (SMBG) or interstitial glucose, and A1C.
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a. Glucose monitoring
Recommendations

e« SMBG should be carried out three or more times daily for patients using
multiple insulin injections or insulin pump therapy. (A)

o For patients using less-frequent ‘nsulinsinjections, noninsulin therapies, or
medical nutrition therapy (MNT) alone, SMBG may be useful as a guide to the
success of therapy. (E)

e To achieve postprandial glueose targets;postprandial SMBG may be
appropriate. (E)

e When prescribing SMBG, ensure that patients receive initial instruction in,
and routine_fellow-up evaluation of, SMBG technigue and their ability to use
data to adjust therapy(E) ‘

o Continuousglticose monitering (CGM) in conjunction with intensive insulin
regimens Can bgfa useful ool to lower A1C in selected adults (age >25 years)
with type 1 diabetgs. (A)

« Although.the evidence for A1C-lowering is less strong in children, teens, and
younger adults; CGIM may be_helpful in these groups. Success correlates with
adherence to/ongoing use of the device. (C)

e CGM may be a supplemental tool to SMBG in those with hypoglycemia
unawareness and/or frequent hypoglycemic episodes. (E)

all o il

Major clinical trials of insulin-treated patients that demonstrated the benefits
of intensive glycemic controlion diabetes corflalidétions have included SMBG as part
of multifactorial interventions, suggesting that SMBG is a component of effective
therapy. SMBG allows patienis to-evaluate their individual response to therapy and
assess whether glycemic targets are being achieved. Results of SMBG can be useful
in preventing“hypoglycemia and adjusting medications (partieudarly prandial insulin
doses), MNT, and physical activity.

The frequency and timing of SMBG should be dictated by the particular
needs and goals of the patient. SMBG is especially important for patients treated with
insulin to monitor for and prevent asymptomatic hypoglycemia and hyperglycemia.
For most-patientsiwith-typel diabetes and joregnant womenstakingsinsulin, SMBG is
recommended three lor more times daily. For these jpopulations, significantly more
frequent testing may be required to reach A1C targets safely without hypoglycemia.
The optimal frequency and timing-of SMBG for patients with type 2_diabetes on
noninsulin therapy. is..unclear.. A meta-analysis of. SMBG .in. non—insulin-treated
patients with type 2 diabetes concluded that some regimen of SMBG was assaciated
with a reduction in" A1C of-0.4%. However, many of-the studies in this‘analysis also
included patient education with diet and exercise counseling and, in some cases,
pharmacologic intervention, making it difficult to assess the contribution of SMBG
alone to improved control . Several recent trials have called into question the clinical
utility and cost-effectiveness of routine SMBG in non-insulin-treated patients.
Because the accuracy of SMBG is instrument and user dependent, it is important to
evaluate each patient's monitoring technique, both initially and at regular intervals
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thereafter. In addition, optimal use of SMBG requires proper interpretation of the
data. Patients should be taught how to use the data to adjust food intake, exercise, or
pharmacological therapy to achieve specific glycemic goals, and these skills should be
reevaluated periodically. CGM through the measurement of interstitial glucose (which
correlates well with plasma glucose). is available. These sensors require calibration
with SMBG, and the latter are still recommended for making acute treatment
decisions. CGM devices also have alarms for hypo- and hyperglycemic excursions.
Small studies in selected patients with type L'diabetes have suggested that CGM use
reduces the time spent.in hypo- and hyperglycemi€ ranges and may modestly improve
glycemic control. A larger.26-week randomized. trial.of 322 type 1 patients showed
that adults age 25 yearsw—and older jusing intensive insulin therapy and CGM
experienced a 0.5% redugionan A1C (from ~7.6% to 7.1%) compared to usual
intensive insulin therapy with SMBG. Sensor use in children, teens, and adults up to
age 24 years did not result i significant A1C lowering, and there was no significant
difference in hypoglycemia in-any group. Importantly, the greatest predictor of A1C-
lowering in this"study.for all age-groups was frequency of sensor use, which was
lower in younger age-groups: In a smaller randomized conirolled trial of 129 adults
and children withsbaseline A1C <7.0%, outcomes combining A1C and hypoglycemia
favored the group utilizing CGM, 'suggesting that CGM s also beneficial for
individuals with type 1 diabetes who have already achieved excellent control with
Al1C <7.0. Although CGM is an evolving technology, emerging data suggest that, in
appropriately selected patients'who are motivated to wear it most of the time, it may
offer benefitt CGM may be parUcuIarlM useful "in those with hypoglycemia
unawareness and/or frequent .episades of hypoglycemla and studies in this area are
ongoing.

AlC :

A1C (Hemoglobin AlC) is a glycosolated hemoglobln test which provides an
average blood-giucose over the preceding. 2-3 months. The'A1C is considered as
the “Gold Standard” for evaluation of diabetes control. According to 2010 by the
American Diabeies Association recommendations that ghycemic goals in adult,
lowering A1C to below or around 7% has been shown to reduce microvascular and
neuropathic complications of type 1 and type 2 diabetes. Therefore, for microvascular
disease prevention,the, A1C goal for nenpregnant adult in general is < 7%.
Performrthe j/ALC test at-least twejtimes-a year injpatients,who-are /meeting treatment
goals (and who have stable glycemic control). Furthermare, ' they recommended
perform the A1C test quarterly in patients whose therapy has changed or who are not
meeting glycemic goals and use point- of-care testing for A1C allows for timely
decisions.on therapy changes, when need (ADA,.2010).

1.4 Signs and'sympiorms
The main initial symptoms of diabetes are :
1. Polydipsia (increased thirst)
2. Polyuria (increased urinary frequency with increased volume)
3. Fatigue
4. Polyphagia (increased appetite0
5. Weight loss
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6. Abnormal healing
7. Blurred vision
8. Increase occurrence of infections. Particularly those caused by yeast.

1.5 Causes and risk factors for: type 2 diabetes

Type 2 diabetes is a very heterogenegus syndrome with many possible causes.
It is due to the interaction of environmental facter with a genetic susceptibility to the
disease, and it is clear that the relative contibutions.of genes and environment can
differ considerably, even ameong individuals.whose clinical phenotype is closely
similar. J

Genetic factors

A striking feature oistype 2 diabetes is the strength of its genetic component,
which is much greater than in type I diabetes and Is estimated to account for 40 — 80
% of total disease susceptibility, Type 2 diabetes is highly concordant (60 — 90%) in
monozygotic twin pairs; but lgss se (17-37%) in non — identical twins. The risk of
developing type 2 diabetés increases strikingly if there is a family history of the
disease, especially'among first-degree relatives. Diabetogenic genes could influence
either or both of the hasic defects'in type2 diabetes, namely insulin resistance and the
inability of the R gell o secrete enough insulin to overcome the effects of the
resistance. Candidate genes therefore include. On the one hand, the signaling
mediators and enzymes that regulate 1nsu11n s biological actions, and on the other,
components of the 3 cell survival. o f

ol il

. '_u

Obesity

Total body adiposity, a central fat distribution and the duration and time-
course of developing obesity are all established risk factors for type 2 diabetes in both
sex. Indeed, having a body-mass index (BMI) of >35 kg/m? increases the risk of
developing diabetes over a 10-year period by a staggering 80-fold, as compared with
thin individuals (BMI<22kg/ m?). Recent data from the long-term prospective study
of North American nurses show that lifestyle factors accoust for 90% of the excess
susceptibility to type 2 diabetes and that obesity 1s the most important of these.
Obesity (especially abdominal and visceral) is associated with insulin resistance, and
fat is presumed to secrete potentially diabetogenic factors that can act on distant
tissues «(mainlyy liver and muscle) rte; induce dnsulin: resistance. ,Candidate factors
include FFA and perhaps cytokines such as THE-q,” which finterfere with glucose
metabolism in liverand muscle.

Urbanization and industrialization

These_changes_inevitably accompany. the adoption_of a westernized_lifestyle
and ere assoeiated with a high prevalence of diabetes in susceptiblespopulations.
Before the ‘advent of these new. habits, "diabetes ‘was virtually unknown..among
numerous populations in developing countries. Noteworthy examples include the
inhabitants of the Pacific island Nauru, urbanized in Papua New Guinea and the Pima
Indians, all of whom now have a prevalence of type 2 diabetes 0f>40%. Readily
available high-energy foods and physical inactivity are largely to blame: obesity
(particularly abdominal) is the result, and lack of physical exercise may also be
diabetogenic in its own right, Mechanization 2 diabetes in and the replacement of
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physically active occupations may be an important factor in the rising prevalence rates
of type rural areas.

Malnutrition early in life

Malnutrition in utero and during the first year of life has been associated with
the subsequent development of type 2 diabetes in some studies, but not other. The
thrifty phenotype’ hypothesis suggests that specific nutritional deficits in fetal and
early infant life predispose to type 2 diabetes; by compromising the development and
function of the R cells and possibly by inducing iasulin resistance.

1.6 Complications J
1.6.1 Acute(anytime) complications.of diabetes

Primary and secondaryhypoglycemia

Hypoglycemiarcan have severe, and sometimes very rapid consequences for
the organism. The symptoms often originate in the brain where metabolism depends
almost entirely on glucose as.a substrate. The organism responds very sensitively to
hyperglycemia as™ compared t0 Hyperglycemia. The causes of hypoglycemia are
manifold, and on theibasis of the etlology, and particularly the presence or absence of
hyperinsulinism.

Diabetic ketoacidosis \

This acute metabolic compllcatloﬁ typlcally results from a profound insulin
deficiency (absolute or felative) associated with uncontrolled type | diabetes mellitus
and occasionally in decompensated type 2 diabetes. The incidence of DKA is
approximately 40 episodes/10,000 diabetic sprects Mortality remains high 10% for
DKA.

Individuals with type I-diabetes ma déVeldfj DKA under certain conditions:

1. Poor nutrition that contributes toﬂehydratlon and catabolism of fat to
provide necessary calories. ~

2. Severe physlologlc stress (eg, mfectlon myocardlal infarction) that leads to
increased levels<of counter regulatory hormones (eg, —epiaephrine, cortisol, and
glucagon).which stimulate beta oxidation of fatty acids.

3. Chronic-poor metabolic control that leads to decreased insulin secretion and
decreased glucose uptake (giucose toxicity).

4. Dehydration that leads to decreased excretion of ketones in urine and a
buildup of ketone bodies.in the blood.

Diabetic ketoacidosis is aymetabolicacidesisrcaused by-a significant insulin
deficiency. The follawing physiologic abnormalities are characteristics of DKA and
require prompt correction:

- “*Chronic hyperglycemia and glucose toxicity.

- | Acidosis caused-hy catabolism of fat and the buildup. of ketone bodies.
- Low blood volume because of dehydration (loss of fluid and electrolytes).

- Hyperosmolarity because of renal water loss and water depletion from
sweating, nausea, and vomiting, included associated potassium loss. and
vomiting, included associated potassium loss.
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Hyperosmolar Hyperglycemic Nonketotic Coma

Hyperglycemic Hyperosmolar Nonketotic Coma (HHNKC) is characterized
by severe hyperglycemia (glucose level typically greater than 600 to 800 mg/dl),
dehydration, and altered mental status in the absence of ketosis, In HHNKC,
hyperglycemia causes glycosuria, Osmotic dieresis results in volume contraction and
a reduction in both the glomerular filtration rate and glucose excretion. Worsening
hyperglycemia causes further extracellulers hypertonicity and intracellular
dehydration. Persons Occurrence: HHNKC ~oceurs most often among persons over
60 years. Most persons with HHNKC have a-history of NIDDM, but in a sizable
minority, NIDDM is.undiagnosed or untreated. \When.persons who are chronically ill,
debilitated, or institutionalized have mild renal insufficiency and lack normal thirst
mechanisms or access to.water, they are at risk of developing HHNKC. Acute
illnesses (stroke, _myocardial infarction, or pneumenia), drugs (diuretic or
glucocorticoid). surgeryy and: oceasionally, large glucose loads (through enteral or
parenteral nutrition.@r peritoneal dialysis) may precipitate HHNKC.

1.6.2 Chroni¢'(longerterm) Complication

The long-term complicationsthat may develop in patients with type Il diabetes
include:

Macrovascular disease ‘

Cardiovascular Disease ¥

Diabetes is recognized as & major risk factor for cardiovascular disease. Many
people with diabetes have otherrisk factors for cardiovascular disease, Including high
blood pressure, high blood lipids ¢blood fats ineluding total cholesterol, HDL, LDL,
and, triglycerides), and obesity. €hanges in the blood vessel occur during the course
of diabetes, although the precise mechanism for these changes are unknown.

Major cardiovascular disease is a broadly inclusive term that encompasses
heart disease, cerebrovascular disease, and peripheral vascular disease, all of which
are complications from diabetes. In Colorado, the annual hospitalization rate for
major cardiovascudar disease is 59 per 1000 persons with diabetes.

Heart Disease

The terms that refer to heart disease alone are coronary heart disease (ischemic
heart diseédse) and-heart-attack+(myocardial.infarction): Diabetes-can-increase the risk
of the heart attack: in persons over-age 20. Abnormallyhigh blgod lipids can be found
in 30% ,of people”with™ diabetes.” The "annual’ hospitalization "rate’ with coronary
(ischemic)” heart disease as the primary diagnosis is 24 per 1000 persons with
diabetes.

Cerebrovascular Disease and Stroke

The incidence of cerebrovascular disease and stroke is two to three times
greater in people with diabetes than in the general population. This is because diabetes
can damage blood vessels that supply the brain. The risk factors for heart disease and
stroke are essentially the same.
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Peripheral Vascular Disease

The incidence of peripheral vascular disease is five times greater in people
with diabetes than in the general population. Peripheral vascular disease is a major
contributor to foot problems and amputation in diabetes. It results from damage to the
blood vessels in the arms and legs, with problems particularly evident in the lower
legs and feet. Peripheral vascular.disease is sometimes experienced as pain in the legs
upon exertion, and in extreme cases, alsofpain at rest. Poor circulation to the
extremities diminishes healing In these areas: Extremities that are seriously affected
may need to be amputated.

Micro vascular complications

Diabetic Neuropathy

Diabetes can.damage the nervous system. Peripheral neuropathy (damage to
the peripheral nervous system) is the most common form of damage, present in 12%
of persons at the tizne Of personsat the time of diagnosis of diabetes, and in 25% after
25 years of disease. It Ithe peripheral nerves, usually in a bilateral “stocking glove”
pattern of the legssand arms. An some instances, this is associated with painful
sensation, but mere often nerve sensitivity Is diminished or absent. With lost
sensitivity, damage may ot be detected until the secondary problem, such as
infection, develops.

The other form of nerve damage, autonomic neuropathy, affects autonomic
nervous system, which innervates cardiovascular, gastrointestinal, and genitourinary
systems. It can be responsible for a number of conditions, including orthostatic
hypertension, gastroparesis, . bladder dysfunction, constipation, diarrhea, fecal
incontinence, and impotence. /Atitonomic neurepathy can be life-threatening. Lack of
sensation in the autonomic nervous system may have serious consequences. Including
non-painful (“silent”) heart attack and inability. of an individual to perceive the
symptoms of hypoglycemia.

Diabetic Retinopathy

Eye disorders are frequently associated with high bleod sugar and also with
hypertension. They are often missed in the early stages unless a physician or eye care
specialist screens for them. The small blood vessels of the eye are affected by
diabetes, leading tosdamage of the retinalyor macular regions. Damage to these
structures’ will ginducea, lossy of; visual functions Eye problems~that occur more
frequently. inpeople with diabetes include damage'to the retina (diabetic retinopathy).
Damage to, the macula (maculopathy), glaucoma, and cataracts.

Diabetic eye problems may_ occur singly or together and can progress to more
serious problems. This_can_have serious consequences and even result_in“blindness.
After 15 years,ofidiabetes, proliferative retinopathy occurs'in 15% of those with Type
2 diabetes. Untreated proliferative retinopathy associated with.diabetes progresses to
plindness within five years in 20-50% of cases.

Edema, or swelling, of the eye’s macula is another serious complication and
can be sight-threatening. People with diabetes have a 40% risk of developing macular
edema over their lifetime. In addition, with diabetes, there is 1.6 times greater risk for
cataracts and 1.4 times greater risk for open-angle glaucoma. In people with Type 2
diabetes, cause blindness more frequently than retinopathy.
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Diabetic nephropathy

Over 20% of adults who have had diabetes for 20 years or more have
clinically apparent nephropathy. This disease is progressive, takes years to develop,
and requires laboratory evaluation for early detection because it generally is
asymptomatic in the early stages.

Structural and functional changes in the kidneys occur early in the course of
poorly controlled diabetes but do not producesclinical symptoms. The important
clinical point is that, in this early stage of nephiropathy, aggressive management may
reverse or completely stabilize any abnermalities.

Finally, the end-stage renal disease IS similar to kidney failure requiring
dialysis. Patients with diabetestend, to start dialysis earlier because they develop
symptoms sooner tham other patients with renal disease. Early detection is essential.
Renal function should beevaluated initially in all new patients and at yearly intervals
in all adult patientsawith diabetes. A dipstick method is recommended for screening
for microalbumintirea ordetermining the albumin-to-creatinine ratio.

Diabetic foot disorder 4

More than halfof all nor-traumatie amputations in the United States occur in
individuals with diabetes, and the majority of these could have been prevented by
proper foot care. Efforts aimed at prevention, early detection, and treatment of
diabetic foot disorders can have a significant impact on the incidence of these
problems. Unless foot problems are diagnosed early and dealt with aggressively, they
can progress to ulceration and gangrene. This may result in lower limb amputation.
In many cases, early management of a foot problem will avoid an amputation. And, if
an amputation must be performed. Early amputation is less extensive. Once a limb is
amputated, the other limb eften requires amputation-within several years. This is due
to increased weight-bearing pressure and movement pattern changes in the remaining
limb, increasing-its_susceptibility for mnjury. The risk for amputation is greatest in
persons over 40 years old who have had diabetes for more than 10 years. Men have
1.5 to 3 times of lewer limb amputations than women and incidence is higher in black
and native American populations.

1.7 Treatment and self-care
At presentyithe available ehoices-of treatment are education,diet, insulin, oral
agents and exercise.

Education

This is ong of _the_most crucial aspects. of ‘treatment and. For this reason,
should be congidered first."It s necessarily a continuous education precess. for the
diabetic and-his family involving their physical and emotional problem,.looking
forward to the patient’s health and happiness. without education, control is control
practically impossible and the patient cannot hope to delay or minimize
complications. It is imperative for the patient and close relatives to know presently
available methods of treatment of treatment and health professionals as well as the lay
associations related to the care and protection of diabetics should combine their
efforts in this matter.
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The topics should include general information. Diet principles, therapy.
psychological concerns, exercise, etc., in the form of both theoretical and practical
classes with opportunity for questions and discussions. Families and particularly both
parents of diabetic children should attend the lectures and lectures and
demonstrations. While it is the responsibility of the physician to start this program. It
should be continued afterwards by specialized nurses or dietitians under medical
supervision.

Diet

Proper dietary.management is.fundamental.in the treatment of diabetes.
Insulin and/or oral hypoglyeemic agents cannot-iestore the patient to a normal
metabolic status if a properdiciis not followed. The proper diagnosis of the type of
diabetes is very important before prescription of a diet or any other treatment.

Usually patientsawithetype L diabetes have no excessive body weight and the
caloric intake prior i@ onset should be maintained. On the other hand, type 2 diabetics,
while either obese or nen- obese, will require caloric restriction and weight reduction
or a normocaloric diét for optimal treatment in each case. Later, when the desirable
body weight is reached, €alories may be adjusted to permit weight maintenance.

Insulin and hypoglycemic agents

In many patients with diabetes, diet alone is not adequate in treatment.
Sometimes physiological or pathological states such as pregnancy, stress, general
surgery or infection ‘make other therapeutic. measures necessary in addition to diet.
The physician must determine the appropriate treatment, such as type of insulin,
administration method and schéedule (the use of devices for continuous delivery of
insulin or multiple injections).or even which oral hypoglycemic agent should be used.

Once again the importance of education must be emphasized since some
patients have “incorrect ideas about the use of insulin or oral hypoglycemic agents
and their benefietal_or harmful effects. Sometimes oral hypoglycemic compounds
have been reparted to be useful in those patients who have a high degree of insulin
resistance.

Exercise

Exercise, while.useful for everyone; is especially important for diabetics.
It affectsmetabolie control,body.weight; cardiovascular risk factors-and the psycho —
social status of the patient as well as increasing the sensitivity of cell receptors. The
metabolism of glucose increases during activity in both normal and diabetic person,
since there is much greater glucose release from the liver and marked increase of
uptake by muscles, Even if insufficient insulin is avatlable, Likewise, the blood level
of frez fatty aeids,increases during exercise which is another impartant benefit.

Exercise should be' consistent;” planned’ by.'the physician' aiter complete
physical and laboratory examinations and determination of the patient’s needs and
abilities. Continuing education for both doctors and patients have to be emphasized.
Severe hypoglycemia may occur during over — activity in diabetics. Appropriate
reduction of insulin doses in Type 1 diabetes, especially during heavy exercise,
camping and other outdoor activities, must be considered.
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1.8 Body Mass Index

Obesity is an important public health problem in most countries, which is
associated with metabolic syndrome. Over-eating and physical inactivity in
combination with genetic factors are the major causes for the development of obesity
in humans. Although severe obesity is clearly associated with increased mortality and
the incidence of cardiovascular disease, type 2 diabetes mellitus, stroke, dyslipidemia,
osteoarthritis and some cancers, the health s.consequences of being mildly-to-
moderately overweight remain controversial. Fhesdnternational Obesity Task Force of
WHO proposed a system of classification based on body mass index (BMI) and
selected a BMI of 30.0.as.the cut-off.point for.obesity (WHO criteria), similar to
classifications used in a nuimber of previous studies-based on mortality and morbidity
outcomes in Europe and the'U.S/A Frequency of obesity, defined by WHO criteria as
a BMI over 30.0 is«foundsno more than 2-3% in the syndrome with mildly-to-
moderately overweightemaybe found at the onset of cardiovascular diseases in
Japanese workers.

Body weight is eften‘described in terms of BMI (body mass index). Body
Mass Index (BMI) describes relative weight for height. The formula for BMI is:
weight (kg)/height(m?).

Table 5: BMI classifications

WHO(2000)

Classification - BMI (kg/m
Underweight i <185
Normal range fopidd 18.5-22.9
Overweight at risk 23-24.9
Obese | ol I 25-29.9
Obesell >.30

Source: World Health Organization; 2000

2. Health behaviors

2.1 Dietary

Dietary consumption.is.mportant.for.good,diabetes.control. Diets should be
reviewed periodically so that each-patient will have anindividual, more likely to be
accepted diet'allowing for differences in culture. Personal preference,-economic level,
availability of food types, activity and other individual characteristics.

Diet prescription should be implemented aceording to disease“stages with
calorre restriciion in the first place, as weight loss itself'diminishes hyperglycemia to
or toward narmal."Combhinations of faods and even different processing or cooking of
the same food may produce different glucose responses. These factors minimize the
role of the glycemic index in overall diabetes management. Foods with high soluble
fiber content may diminish glucose elevations after meals; however, high-fiber foods
appear to be less important for the obese diabetic person than adhering to a calorie-
restricted diet and achieving weight loss. Dietary therapy must supply caloric
requirements for carbohydrate, protein and fat both in proper proportion and at regular
intervals. This is to maintain both homeostatic mechanisms. And ideal body weight.
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There has to be special consideration for adequate intake of vitamins and minerals.
When possible, nutritionists or dietitians should explain and amplify physicians’ diet
prescription to achieve the desired nutritional goals.

2.2 Physical activity

Regular physical activity was recognized in ancient times as an important part
of the treatment of diabetes mellitus. In 1919; Adlen et al. demonstrated that exercise
lowers the blood glucose coneentration and transiently improves glucose tolerance in
persons with diabetes. Goal 5 of the Healthy Peoplc 2010 initiative states, “Through
prevention programs,.reduce. the disease and.economic burden of diabetes, and
improve the quality of life.forall persons who have or are at risk for diabetes.” It is
now clear that regular physieal activity is an important role in both the prevention and
treatment of type 2 diabetesimellitus. The recent Surgeon General’s Report on
Activity and Health underseores the prvotal role physical activity plays in health
promotion and disease prevention. It récommends that individuals accumulate 30
minutes of moderate physigal activity on most days of the week. In the context of
diabetes. It is becoming/increasingly clear that the epidemic of type 2 diabetes
sweeping the globe is associated with decreasing levels of activity and increasing
prevalence of obesity. It must also be recognized that the benefit of exercise in
improving the metaiolic abnormalities of type 2 diabetes.

Physical activity has  many advantages for all individuals. Activity
is beneficial in type 2 diabetes by

- Reducingblood glucose, AlC andj'hplds

- Lowering blood gliicose during andatfe‘r exercise

- Improving insulin sensitivity by i”qc}_e'a_'s'ed insulin uptake of muscles and
peripheral tissues. ~

- Redqf:’ing medication/insulin needs

- Improviﬂng blood pressure

- Aidingjin weight loss

- Increasing muscle mass

-2 1Increasing energy

-. Improving.strength and flexibility.

- ! Improving cardiovascular function

- Improving self-esteem and quality of life

Risks of exercise/activity for type 2 Diabetes:
- Hypoglycemia

- Injury
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- Silent myocardial infarction

- Exacerbation of complications such as foot injury/infection. Advanced
retinopathy, etc.

Maintaining a balance of physical activity with food and pharmacological
glucose lowering agents is an important skill-for type 2 individuals. Continued
reassurance and guidance Is necessary for andividuals to learn how to plan and
maintain a balance to achieve desired glucoseevels:

2.3 Drug compliance

Pharmacologieal.intervention Is recommended after medical nutritional
therapy, physical activity and weight management have failed to achieve desired
glucose control. Many varieties of oral ag?ents and insulin are currently available. Oral
agents are most often choasen over insulin therapy for newly diagnosed individuals
with type 2 diabetes, uniess glucose levels are very high at time of diagnosis. The type
of oral agents is determined by the individual’s habits, weight and medication
allergies. If weight'is above desired fimits; usually and oral agent that reduces insulin
resistance is prescribed. If weight'is within desired limits, and oral agent that reduces
the hepatic glucose” production or the one that stimulate insulin production is
prescribed. -

Oral agent -

Oral agents currently. availab]gfrgay act at the beta cells of the pancreas
to release insulin, at the liver to reduce glucose production, at the digestive system to
slow carbohydrate absorption;-or lastly at peripheral and muscle tissues to enhance
glucose uptake. g

- Sulfonylureas and Metformin -

Sulfonylureas and-Metformin have been proven fo.be a very effective
combination. Patients failing maximum doses of either Metformin or a Sulfonylurea
can be given the-ether medication in combination therapy-The Sulfonylureea dose
should be lowered to achieve consistent daytime glucose values in a safe range.
Metforrmin will also blunt the weight gain that may occur with the use of
Sulfonylureas alone. The*combination of a ‘Sulfonylurea and Metformin tends to be
more potent in terms of lowering glycosylated hemoglobin than any other oral agents
combinations.

- Sulfonylureas and Acarbose

Sulfonylureas and -Acarbase also workwell together.| Acarbose, in a
fashion Similar to Metformin, tends to blunt the weight gain that can occur with the
Sulfonylurea when they are used alone. Because of their unique mechanisms of
action, Acarbose and the Sulfonylureas complement each other and can reduce both
fasting and postprandial glucose values.

- Metformin and Acarbose
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Neither of these drugs causes weight gain or hypoglycemia when used
alone or in combination. These two medications have been used together successfully
without excessive gastrointestinal side effects.

- Sulfonylureas, Metformin, and Acarbose

In Europe, the combination of all three oral agents has been used in clinical
practice. Each of these oral agents has a unigue mechanism of action, and they can
potentially complement one another to impreve.glycemic control and avoid insulin
therapy.

Insulin

Insulin may be necessary to control glucese when beta cells can no longer
produce adequate insulin. lt.eane used in combination with oral agents or alone for
type 2 diabetes.

3. Factors associated with'glycemic control in diabetic patients and involved
research

The study of Yan (Yan and Dalong, 2010); they study about the status of
glycemic control of joutpatients with type” 2 diabetes mellitus across primary,
secondary, and tertiary hespitals in the Jiangsu Province of China, and the factors
associated with achieving glycemic targets, at 56 diabetes centers. Patients was
performed in 2,966 subjects with a medical history of type 2 DM for >6 months and
registration at each diabetes center for =6 months. In primary hospitals, patients with
diabetes were treated by general physicians; secondary and tertiary hospitals, they
were seen by specialists. Duting the patient enrollment visit, information about DM
complications and co -morbidities, as well @ DM management, was obtained by
retrospectively reviewing medical records; basie patient data were obtained by patient
interview. Blood, samples were collected for assessment of glycosylated hemoglobin
(HbA1C) at a central laboratory. They found that mean (SD) HbAL1C value for
analyzed patientS'was 7.2% (1.6%). The proportion of patients with tight glycemic
control was 0.2% (1193/2966) when a threshold of HPALC <6.5% was used, and
56.1% (1665/2966) when a threshold HbAIC < 7.0% was used. Compared with
patients who had tadequate glycemic control, those with tight control were younger,
had shorter durationsof DM, had lower body, mass index (BMI), had more education
and incomesAges BME, and DM duration-did, net .different.significantly between
hospital “types. ‘Compared with primary(36.2%) and-secondary hospitals (36.5%),
tertiary hospitals (42.2%) had more patients with HbALC <6.5% (P = 0.043); tertiary
hospitals ‘also had more patients with once-monthly glucose self-monitoring (P =
0.001), patients with higher income (P < 0.001) and-education(P < 0.001);"and those
who were moie likelyto use =2 OADs or msulin with OADs (P < 0.004).The overall
status. of glycemie control’ was “unsatisfactary during ithe study period, ‘although
patients at tertiary hospitals appeared to have better control than those at primary or
secondary hospitals.

Prueksaritanond (Prueksaritanond, 2004), to evaluate the efficacy of patient-
centered care on type 2 diabetes mellitus. Their fasting plasma glucose (FPG),
hemoglobin Alc (HbA1C), eating and exercise behavior, compliance, symptoms of
diabetes as well as satisfaction were compared before and after the intervention. The
result that showed there were 53 females (67.9%) and 25 males (32.1%). Average age


https://vpn.chula.ac.th/+CSCO+dh756767633A2F2F6A6A6A2E667076726170727176657270672E70627A++/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DBi,%2520Yan%26authorID%3D36342169000%26md5%3D88d77bd2050982dbc37ac43fcdfb962c&_acct=C000030318&_version=1&_userid=591295&md5=db4b2bff7b4892db66e9c245774e7e72
https://vpn.chula.ac.th/+CSCO+dh756767633A2F2F6A6A6A2E667076726170727176657270672E70627A++/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DBi,%2520Yan%26authorID%3D36342169000%26md5%3D88d77bd2050982dbc37ac43fcdfb962c&_acct=C000030318&_version=1&_userid=591295&md5=db4b2bff7b4892db66e9c245774e7e72
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was 57.2 years. Diabetes duration was 6.75 +/- 5.45 years. Mean FPG of overall
subjects decreased 43.07 +/- 76.32 mg/dl. About 16.44% had FPG below 126 mg/dl.
55.13% retained the same hypoglycemic medications, 10.5% had decreased dosage.
Amongst 33 subjects (42.3%) who completed the program, FPG decreased 73.58 +/-
70.99 mg/dl (p < 0. 000). HbA1C decreased 0. 92 +/- 1.41% (p = 0. 001). Eating
behavior (p < 0.000) and exercise behavior (p < 0.05) were better. Symptoms of
diabetes were improved. Patient's satisfaciions indicated that they had a better
understanding of the disease and iliness. They were eager to share their experiences
with others and able to develop a relationship with the health care team. Amongst 45
patients (57.7%) whao. partially followed the program, FRPG decreased 39.55 +/- 68.54
mg/dl (p = 0. 001).So they.eoncluded glycemic conirol of type 2 diabetes subjects was
improved by patient-centered. .care. Eating and exercise behaviors, compliance,
symptoms of diabetesswere betier. This pilot study showed that the health status was
improved not only by the'biglogical indicators but also by behavior. The present study
provided a beneficialimpact on improving the health status of type 2 diabetes.

Mayurasakogn (Mayurasakorn: et al, 2009), found the status of disease
control and to compare the prevalence of micro vascular complications among type-2
diabetes in a primary care setting about 287 diabetic patients from 13 Primary Care
Units in urban areassof Thailand. The Status of diabetic control was dominantly
defined by HbALE, hlood pressure. Screening programs for micro vascular
complications incltded retinopathy and nephropathy. Retinopathy used a seven-field
stereoscopic retinal photography while nephropathy was defined by a random urine
albumin-to-creatinine ratio. The ALXC of 41.83% of the patients was lower than 7%
however 80% of them used only fow doses of ; anti-diabetic drugs. The prevalence of
micro albuminuria was 28.7% and rmacro albuminuria was 5.7%, whereas diabetic
retinopathy was 15.1%. In multivariate analyses, nephropathy was significantly
related to duration of diabetes > or =4 years (odds ratio 1.5, 95% CI 1.2-1.8,p <
0.001) and AIC > or =8% (odds ratio 2.2, 95% Cl 1.3-83.8, p < 0.05), while
retinopathy was +elated to duration of diabetes > or =4 years (odds ratio 9.5, 95% CI
1.17-77.8, p < 0.05).The present study shows that Primary Care Units provides
patients with wel-controlled diabetes. Nevertheless, those-type 2 diabetes patients
have significantly higher rates of microvascular complications, despite shorter
diabetes duration and lower A1C. Type 2 diabetic patients in Primary Care Unit
should be screened for.complications and efferts should be done to reach optimal
glycemie-level, especially. for individualswith-diabetes:> or=4.years:

The studyof Khattab (Khattab et al., 2009), the risk factors associated with
the presence of diabetes in" Chinese communities in“Beijing. They found diabetes
survey was conducted in 2,801 citizens aged 35-79 years living in 10 communities in
Beijing, .China. There_were no significant_associations between_the_presence of
diabetes and~oceupation, education level, household income,. leisure ‘time physical
activities, ‘cuirent smoking‘and drinking status. They were' concluded:.age, diabetes
family history, obesity, dyslipidemia and hypertension were all associated with the
presence of diabetes in this study population. Other study of Khattab (Khattab et al.,
2009), Found that the factors associated with poor glycemic control among patients
with type 2 diabetes. They study on systematic random sample of 917 patients was
selected from all patients with Type 2 diabetes over a period of 6 months in 2008. A
restructured questionnaire sought information about sociodemographic, clinical
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characteristics, self-care management behaviors, medication adherence, barriers to
adherence, and attitude towards diabetes. Weight, height, and waist circumferences
were measured. All available last readings of hemoglobin A1C (HbALC), fasting
blood sugar measurements and lipid were abstracted from patients' records.
Poor glycemic control was defined as HbA1C >7%. The results, of the total 917
patients, 65.1% had HbA1C >7%. In the multivariate analysis, increased duration of
diabetes (>7 years vs. <7years) (OR=1.99, P<.0005), not following eating plan as
recommended by dietitians (OR=2.98, P<.0005); ncgative attitude towards diabetes,
and increased barriers to adherence scale seores were significantly associated with
increased odds of poor.glycemic control.'So conclusion.that, the proportion of patients
with poor glycemic contrelwas high, which was nearly comparable to that reported
from many countries. Longer duration of diabetes and not adherent to diabetes self-
care management .behaviors. were associated with. poor glycemic control.
An educational program that emphasizes lifestyle modification with importance
of adherence to treaiment gegimen would be of great benefit in glycemic control.

The study about degree’ of glyeemic control and its associated factors in
patients with diabeiés mellitus (DM) attended by primary care teams in Spain
(Velasco, 2009).The study weas carried out using a structured guestionnaire in diabetic
patients consecutively attended from January to August 200/. Three groups were
assessed: patients with type Lidiabetes mellitus (DM) and those with insulin treated or
non-insulin-treated type2 DM. The diagnosis of DM was established according to the
American Diabetes Association (ADA) criteria.” Good glycemic control was defined
as a glycated hemoglobin (HbALC) value <7%. Sociodemographic characteristics,
medical history, and clinical, complications were, collected. Factors associated with
glycemic control were analyzed by-means of multiple logistic regression analysis. The
results showed that a total of 679 patients were.included, classified into type 1 DM
(11.5%), insulin-treated type-2- DM (26.2%) and- noninsulin-treated type 2 DM
(62.3%). The mean age was 65.2 £ 13.7 years, 52.4% werg women, 35.6% were
obese, 86.0%;-were_dyslipidemic and 78.9% had hypertenstons A total of 53.1% (CI:
49.3-56.9) shawed good glycemic control (distribution among groups: 31.5%, 32.7%
and 65.4%, respectively; p < 0.001). Predictive factors for unsatisfactory control were
age (odds ratio [OR] =0.984), time from diagnosis (OR =1.033) and insulin
treatment (OR =4.054) (p <0.001). Only 5.8% of the individuals achieved all
the objectives recommended by the American Diabetes Association. Glycemic control
in diabeti¢ patients;can-be improyved. Only one initwoypatients.with-diabetes attended
in primary care is properly controlled. The_percentage of patients with satisfactory
control’in the insulin-treated group (types 1'and 2) was half that in“the non-insulin-
treated group.

In Thailand, Phoalcharoen study_about the factors associated with_diabetes
control (Phoeicharoen et al; 2003). This study was to investigate factog$ assaciated
with depression in type 1tand type ‘2 diabetes and.test whether these ‘differ from
factors associated with depression in the nondiabetic population. In an unselected
population study comprising 60,869 individuals, potential sociodemographic,
lifestyle, and clinical factors were investigated in participants with and without
diabetes. The associations between hyperglycemia and depression in types 1 and 2
diabetes were also studied. The levels of depression were self-rated by using the
Hospital Anxiety and Depression Scale. They found that several factors were
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correlated with depression in types 1 and 2 diabetes. However, these factors were not
different from those of the nondiabetic population. Comorbidity chronic somatic
diseases were associated with depression in type 2 but not type 1 diabetes. In type 2
diabetes, those without comorbidity had the same odds of depression as the
nondiabetic population with no chronic samatic diseases. No significant associations
were found for hyperglycemia in relation to.depression in type 1 and type 2 diabetes.
Type 2 diabetes without other chroni¢ somatic diseases did not increase the risk of
depression. Factors associated with depression.in type 1 and type 2 diabetes were
shared with the nondiabetic population. The study‘of Pinthong (Pinthong, 2005) found
that the factors associated.with glycemic'control in.type 2 diabetes mellitus patients in
Pattananikom hospital were-gender, dietary habit-and drug compliance. In the other
hand, from Jiamjarasrangsi-(Jiamjarasrangsi et al, 2008) they review listerature of
Type 2 diabetes caresin Pamary Care Unit and they found that the factors were
barrier to obstracle quality of care in diabetes patients are the pathology of diabetes,
factors of patients, imsulingherapy and-the healthcare team.

The prevalenceso0f microalbuminuria and associated risk factors in patients
with type 2 diabeteS in' primary care in Thailand (Aekplakorn, 2009).Clinical
information of diabetic patients in 70 Primary Care Units in Thailand was collected in
a cross-sectional survey. Multinomial logistic regression model was used to examine
several clinical risk factors with microalbuminuria and macroalbuminuria. Result that
showed: A total of 4,162 patients were included. The prevalence of microalbuminuria
was 39.12% and magroalpumninuria was 7.83%. The proportion of patients with
HbA1C<7% was 37.9%. Independent risk factors for microalbuminuria and
macroalbuminuria included HBAIC (adjusted OR 1.54, 95%CI 1.30-1.83 and 2.06,
95%CIl 1.49-2.84 per unit- increase in - HBAILC, respectively), triglyceride
>/=1.7mmol/L (1.31, 1.11-1.56 and 1.44, 1.06-1.98), hypertension (1.31, 1.10-1.54
and 1.64, 1.23-2.20), and duration of diabetes >/=5years (1.31, 1.11-1.55 and 2.39,
1.74-3.28). Metabolic syndrome was associated with maeroalbuminuria (OR 1.36,
95%CI 1.01-1:84).The high prevalence of microabuminuria and-suboptimal glycemic
control for the diabetic patients were found to highlight the need to improve in control
of glycemia and metabolic risk factors.

Healthcare service in Thailand is stratified into three levels with different
facilities of care. The survey study described, diabetes management, diabetes control,
and late~ecomplication status ameng patients-managed insurbanyprimary health care
clinics |(Nitiyanant, 2007). Thirty-seven primary health care units. were randomly
selected. .Each unitenrolfed up to"30 patients having been managed in the unit for at
least one™year. The patients were. interviewed, and the medical records such as
demographic_data, management practice, glycemic control, and. complications were
retrospectively reviewed fora periad of one year. The result that showed; Monitoring
of glycemic 'control was largely by measurement of fasting'plasma glucose (FPG) in
the unit. Determination of hemoglobin A1C (HbA1C), total cholesterol, triglyceride,
HDL-cholesterol, serum creatinine, urinary protein, and microalbuminuria were
observed in 0.7, 17.4, 11.7, 6.9, 38.2, 33.0, and 0.9% of the patients, respectively.
Mean +/- SD of FPG was 8.3 +/- 2.7 mmol/l, and HbA1C was 8.6 +/- 1.9%.
The percentage of patients with FPG < 6.7 mmol/l and HbA1C < 7% were 28.7 and
19.6%, respectively. An annual eye and foot examination was performed in 21.5%
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and 45% of the patients, respectively. The prevalence of late complications included
retinopathy (13.6%), proteinuria (17.0%), end stage renal failure (0.1%), peripheral
neuropathy (34%), acute foot ulcer/gangrene (1.2%), healed foot ulcer (6.9%), stroke
(1.9%), and myocardial infarction (0.7%).

Risk factors associated with metabolic:syndrome in type 2 diabetic patients
at Bhumibol Adulyadej Hospital (Kamonwan, 2008). To assess the prevalence and the
association between risk factors and metabolic syndrome in Type 2 diabetic patients.
A cross-sectional study.of type 2 diabetic patients aged 20 and older that visited the
Medicine Department’s.outpatient service of Bhumibol Adulyadej Hospital during
October to December 2007 Fhe prevalence of the metabolic syndrome, as defined by
International Diabetes Federation (IDF), was determined, and risk factors associated
with predisposition terthe metabolic syndrome were analyzed. Results: A total of 185
type 2 diabetic patients; 62 men and 123 women, were enrolled in this study.
The prevalence of ihe metabolic syndrome was 77.3% (62.9% in men and 84.6% in
women) when using the IDF eriteria: By using NCEP ATP I criteria adjusted for
Asians, the prevalence was 93.5%. Besides the large waist circumference and high
FBS, other metabelic syndrome components with highest distributions were the high
blood pressure (93.71%) and low HDL cholesterol (89.51%). The factors associated
with the metabolicisyndrome were age (OR 1.10, P=0.005), higher BMI (1.66,
P=0.000), and female gender (OR 3.70, P=0.026). Other factors including smoking,
household income, eating behavior, alcohol ‘consumption, exercise, occupation,
marital status and education levels were not associated with the metabolic syndrome.
Metabolic syndrome is present in 7.7.3% of type 2. diabetic patients. Higher BMI were
identified as independent madifiable risk factors of the metabolic syndrome. By the
high prevalence in this study, therefore, suggested.that the management of risk factors
should be routinely done-in-the hospital to prevent patients from cardiovascular
diseases.

Narenpitak’s study of the prevalence of chronic kidney disease (CKD)
in Type 2 diabetes and risk factors of decreased kidney funetion in Type 2 diabetes
at primary health care unit of Udon Thani Province. (Narenpitak et al, 2008).
A descriptive cross-sectional study, cluster random sampling method was conducted
from April to August.2007. Seven hundred: and sixteen patients were enrolled.
Medical-histories,sphysical examinationsy and-blood tests for, glucose;creatinine, total
cholesterol, and triglyceride after*9-12 hours fasting were collected. The definition
and classification of CKD" are classified according to K/DOQI “guideline 2002.
The results that showed: The mean age of the diabetic patients was 58,70 +/- 9.83
years.ranged from 30 to 92 years old. The mean duration of diabetes was 5:53 +/- 4.62
years, the majerity (82.41%);had diabetes less than 10 years. More than half (51.82%)
were obese (BMI > or = 25 kg/m2). Mast of them (89.39%) had universal ‘coverage
health assurance. According to the ADA guideline 2006, the target systolic blood
pressure, diastolic blood pressure, fasting plasma glucose, total cholesterol, and
triglyceride level could be achieved 55.45, 52.93, 36.31, 33.66, and 45.65%
respectively. The prevalence of CKD stage 3 to 5 were 27.09 and 25.28% by using C-
G and MDRD formulae respectively. The duration of diabetes, diabetes with history
of hypertension, triglyceride level, and diabetic retinopathy were significant
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independent risk factors of the presence of decreased kidney function processed by
logistic regression analysis. The present study demonstrated the clinical characteristic
and the prevalence of decreased kidney function in type 2 diabetes in a primary health
care setting. Intensive and optimal treatment of diabetes to slow the progression
of long-term complications should be effectively managed by a disciplinary team.

Another study, Wahba and Chang (Wahba and Chang, 2007), performed at
the factors associated with glycemic control in type 2 Diabetes mellitus in rural areas
of the United States were the patients who-were older, using oral antidiabetic
medication and not using insulin. Aceording o review literature can conclude that
factors which probably asseeiated with, glycemie eontrol in type 2 diabetes mellitus
patients among Primary Care Unit that are; Demographic factors, drug compliance,
dietary habit, physical and.emetional health status, service system in PCU, family
support or care giver.

Family stuppogt, studies indicate that one of the best predicators how well
someone takes cares0f their diabetes is the amount of support they get from their
family and friends. However, not all support is helpful. For example, one person
might enjoy their family watching everything they eat while another person could be
driven to do the exact opposite by that type of scrutiny. Family members and friends
need to understand diaetes, listen to what the patient thinks and feels, and deliver
support. Perhaps the two most important guidelines for family members are to have
realistic expectations about blood, glucose levels and to avoid blame. Blaming the
patients with diabetes for tog high or low blood sugar levels never helps and
frequently causes hurt feelings, arguments or serious conflicts. The key to genuine
support is to avoid blame and focus on problem solving.

Stress, In people whe have diabetes, the fight-or-flight response does not work
well. Insulin is not always able to let the extra energy into the‘cells, so glucose piles
up in the blood. Stress can alter blood glucose fevels it does.this in two ways. First,
people under stress may take good care of themselves. Second, stress hormones may
also alter blood ghucose levels directly, scientists have studied the effects of stress on
glucose levels in animals and people. Diabetic mice under physical or mental stress
have elevated glucose levels. The effects in people with type 1 diabetes are more
mixed. While most people’s glucose levels goup with mental stress, others’ glucose
levels can’ go: down. In-peopleywith; type, 2.diabetes, mental, stress often raises blood
glucose levels. Physical stress, such as illness or injury, causes higher blood glucose
levels in people with either type of diabetes.

Watanapahu and Saranop _studied about the factors affecting the control of
blood sugar level of non-insulin dependent diabetic patients in Saraburi Hospital and
found that stress,was not assaciated ‘with glycemic control. ©n the othér hand, the
study'of Darren (Darre, et ai., 2009) found that rate of depression were‘qigher.in men
and women with diabetes when compared to those without diabetes. For every 1-U in
A1C, the odds of severe depression increased by 22%. They found that sex, body
mass index were significantly associated with increased risk for severe depression.

The report of Velasco (Velasco et al, 2009) to assess the degree of glycemic
control and its associated factors in patients with diabetes mellitus (DM) attended by
primary care teams in Spain. A cross-sectional multicenter study was carried out
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using a structured questionnaire in diabetic patients consecutively attended from
January to August 2007. Three groups were assessed: patients with type 1 diabetes
mellitus (DM) and those with insulin-treated or non-insulin-treated type 2 DM. The
diagnosis of DM was established according to the American Diabetes Association
(ADA) criteria. Good glycemic control. was defined as a glycated hemoglobin
(HbAlc) value<or=7%. Sociodemographi¢ characteristics, medical history, and
clinical complications were collected. Factors associated with glycemic control were
analyzed by means of multiple logistic regressions@nalysis. They found that: A total of
679 patients were included, classified into type.4"DM (11.5%), insulin-treated type 2
DM (26.2%) and noninsulin-treated type 2 DM (62.3%). The mean age was 65.2+/-
13.7 years, 52.4% were wemen, 35.6% were obese, 86.0%, were dyslipidemic and
78.9% had hypertension. A-toial of 53.1% (CI: 49.3-56.9) showed good glycemic
control (distribution.among.groups: 31.5%, 32.7% and 65.4%, respectively; p<0.001).
Predictive factors for umsatisfactory control were age (odds ratio [OR]=0.984), time
from diagnosis (OR=1.033) and insutin treatment (OR=4.054) (p<0.001). Only 3%
[corrected] of the individuals achieved all the objectives recommended by the
American Diabetes Assogiation: So they suggest that glycemic control in diabetic
patients can be improved. Only one’in two patients with diabetes attended in primary
care is properly contralled, The percentage of patients with satisfactory control in the
insulin-treated group (types Land 2) was half that in the non-insulin-treated group.

Pittrow (Pittrows et al., 2006) studied about the primary care sector that is of
key importance for the management of " patients with diabetes mellitus.
They investigated (&) the prevalence of diabetes mellitus type 1 and type 2, (b)
the type and frequency, of non-drug and drug treatment and its association with
the presence of diabetic complications, and (€) the quality of metabolic control by
HbAlc. They using a nationwide probability sample of 3,188 general practices
(response rate [RR] 50.6%; a-total of 55,518 (RR 98.5%) patients were assessed in a
prospective cross-sectional study by their physicians in September 2003 in a
standardized “manner_using questionnaires, _physician interviéw, and laboratory
assessments. In addition to diabetes mellitus, 28 diseases were explicitly screened for,
among them typical macrovascular (coronary heart disease-cerebrovascular disease,
peripheral arterial disease) and microvascular disease (neuropathy, nephropathy,
retinopathy, diabetic foot) complications. They found that the prevalence of diabetes
mellitus was 0.5% (type. 1) and 14.7% (types2), respectively. 49.5% (type 1) and
50.2% (types2) of-patients had micro=,0r. macrovasculan complications. 6.8% did not
receive any treatment, 13.5% received non-drug treatment, and 75.3% received oral
antidiabetic drugs and/or‘insulin (26.6% a combination of two or ' more). Compared to
diabetics "without any complications, treatment intensity was significantly higher
in patients with microvascular complications_(odds ‘ratio [OR].3.02), but not in those
with macrovascular complications only (OR 0.98). An HbALc value>er=7.0% was
recorded in 39.6% of patients.

Katon (Katon et al., 2009) found that, many patients with diabetes fail to
achieve American Diabetes Association Guidelines for glycemic, blood pressure and
lipid control. Depression is a common comorbidity and may affect disease control
through adverse effects on adherence and physician intensification of treatment. They
study by a cohort of 4117 patients with diabetes, depression was measured at baseline
with the Patient Health Questionnaire-9 (PHQ-9). Patient adherence and physician
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intensification of treatment were measured in those who had evidence of poor disease
control (HbA1C) >0r=8.0%, LDL >o0r=130 mg/dL, systolic blood pressure >or=140
mm Hg) over this 5-year period. Poor adherence was defined as having medication
refill gaps for >o0r=20% of days covered for medications prescribed for each of these
conditions. Treatment intensification efined as an increased medication dosage

in a class, an increase in the nu dication classes, or a switch to a different
class within 3-month perlo .7 er_notation of above target levels. The
result showed among pa -, ts with es and.poor disease control, depression was

adherence to diabetes control
antihypertensives (OR = - A4T™288)..3 d. LDL control medlcatlons

(OR = 2.43; 95% disease control who were
adherent to medicaii >a 'n depression was not

factor for poor”patieat adhe eNce 10 ations, it not lack of treatment
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Research Methodology

3.1 Research Design
A cross-sectional resee
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Table 6: The samples were chosen from 13 Primary Care Unit in
Pathumrat district, Roi- Et province

Primary care unit Type 2 Sample
L Ipatients
1. Buadaeng 210 63
2. Nongkaen 123 37
3. Sabua 84 10
4. Dorglam 64 19
5. Suanpor 79 24
6. Jantai 61 18
7. Samkhar 69 21
8. Kealeg D 16
9. Nonsawan u 1/ gy 35
10. Namkham | 80 24
11. Buakhagw 4 &5 % 58 17
12. Nongstiay = WO 21
13. Tajoi { 4V 16
Total -~ 1,071 231

Inclusion criteria and exelusion criteria amas follows

Inclusion Criteria

1. Being diagnosed of type 2 giLabetes patients by the physicians.

2. Age 20- 80 years.

3. Having result-of HbALC after referred.to Primary Care Unit more
Than one year.

4. Having-treatmeni-afier-diagnosed-by-the-physicians or health care
providers at Prmary Care Unit in Pathumrat hospital District, Roi-Et Province,
Thailand.

5._ Having good orientation and ability to communication orally.

6. Agreeing to participate the study.

Exclusionicriteria
1. (Pregnancy, because it was-difficultjto classify between type 2 or
other type of diabetes mellitus patients.
2. Diabetes patients who are age more 80 years and loss followsup more than
6 month,

3.6 Sample & Sample size

The systematic Sampling was used to this study. The names of people aged
20-80 years were arranged by identification diabetes number. The sampling interval
was 4.6 and then the 231 samples were selected in each Primary Care Unit.
A simplified formula for proportions of the sample size can be used to calculate by
Thorndike equation (Thorndike, 1978) as follow;
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n = 10k+50

Which is valid where
n is the sample size
k is the number of independent variable

n =10(16) + 50
= 210

Therefore, the total.ef sample size were 210 cases with type 2 diabetes patients
who were referredefrom PRathumrat community hospital to 13 Primary Care Unit in
Pathumrat DistrictaThis sample size included 10 percent subjects account 231 cases

to prevent for data losing.

3.7 Measurement Tools

The tools of this study usedto collect data was the questionnaires compose of
5 parts, as following f

Part | : Demographic characteristics guestionnaire consist of

- Age ar it b4

- Gender ’

- Marital status

- Education

- Occupation

- Famuyincome

- Fam#y-history

- Health insurance

- Duration of disease

- Body mass index

- _Co morbidities

Part 117 Knowledge of diabetes questionnaires, It is_consist of | pathogenesis, signs
and symptoms, complications, treatment and self care. It had a two dimensional rating
scale composed of 15 items. Eachianswer scored 1.point for correct answer, O point
foriincorrect/answer and unknewn. The total'score ranged from 0-15 peints Subjects
were ¢classified into 3 groups accarding to the score.
The negative items are items number : 5,6,7,8,12,13
The positive items are items number : 1,2,3,4,,9,10,11,14,15
Each answer scored 1 point for correct answer, 0 point for incorrect answer
and unknown. The total score ranged from 0-15 points. Subjects were classified into 3
groups (Bloom, 1956) according to the score.
Score Meaning
1% group (total score 0-5) Poor knowledge
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2 group (total score 6-9) Fair knowledge
3 group (total score 10-15) Good knowledge

Part 111: Health behavior questionnaire assessed life styles including dietary control,
physical activity drug compliance and family support which consists of four sections.

Section I: Dietary questionnaire assessing food consumption and its
frequency. It has a two dimensional rating scale gomposed of 10 items. The total score
ranged from 0- 30 points. Subjects were classified into 3 groups according to the
tertile of the score that were poor, fair and good.aietary habit.

The negative.items weredtems number:d,3,4,5,6,7,9,10

The positivesdtems.were items number...2,8

These items_used 4 rating scales,\as shown:

Seale | Negative item Positive item
Usually ‘ 0 3
Qften s i 1 2
Sondetimes B 2 1
Neven - B 0

The total scorg'ranged from 0- 30 ﬁpints. Subjects were classified into 3
groups(Bloom, 1956) accerding to the tertile of the score.

SEore - =t Meaning
1% tertile (total score 0-18) " Poor dietary habit
2" tertile (total score 19-23) - Fair dietary habit

3" tertile (total score 24-30) ~ ., Good dietary habit
d

. i
Section 11: Physical activity was measured by short International

Physical Activity Questionnaire (IPAQ) ~guestionnaire which was summarized
according to the\physical activity record (walking, moderate jintensity and vigorous
activities). The short form data is used to estimate total weekly physical activity by
weighting the reported minutes per week within each activity /category by a MET
(Metabolic equivalent of task, or simply metabolic equivalent: MET) energy
expenditure estimate assigned to each category of activity. This part contained 6 items
with the continuous scores, as follows:

MET-minutes per.week: MET level xsminutes of activity x events/week

The weighted MET=minutes peryweek (MET=min/week) were calculated as
durationx frequency per week x*MET intensity (Walking = 3.3 METs, Moderate
intensity .= 4.0'METs, Vigorous ‘intensity ="8.0° METS). Then, total"MET-min/week
show as follow:

Total MET-min/week = (Walk METs x min X.day) + (moderate METS x min x
day) + (vigorous*METS x min X day)

Vigorous physical activities referto activities that take hard physical effort at
feast 10 minutes at a time and make breathe much harder than normal.

Moderate physical activities refer to activities that take moderate physical
effort at least 10 minutes at a time and make breathe some what harder than normal.
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Categorical score-three levels of physical activity, as follows:
1. Insufficiently Active
- No activity is reported OR
- Some activity is reported but not enough to meet categories 2 or 3
2. Sufficiently Active (Any one of the following 3 criteria)
- 3 or more days.of vigorous activity of at least 20 minutes per day
- 5 or more days of maderate = intensity activity or walking of at
least 30 minutes per day OR
- 5 or more days of any compination of walking, moderate — intensity
or vigorous intensity.activities achieving'a minimum.of.at least 600 MET- min/week.
3. Highly Active«(Any-one of the followiing. 2 criteria)
- Vigorous.intenstty activity of at least 3 days and accumulating at
least 1500 MET-min/week OR
- 7°0r mare days/of any combination of walking, moderate — intensity
or vigorous intensityractivitiesiachieving a minimum of at least 3,000MET-min/week.
Sectioh 1114 Drug compliance questionnaire consist of 5 items.
If answered “Ye8” or “Ever™ = 0 point
Answered “No” or “Never” =1 point
The total seore sranged from 0 - 5 points. The classification of drug
compliance were divided into 3 levels (Bloom, 1956), as shown:

Score Meaning
4-5 High-drug compliance
3 {22 Moderate drug compliance

0-2 Low drug compliance
Part I'V:\Psychosocial questionnaires

Section: «_Psychosocial__questionnatres —assessed« adout stress use of
questionnaire that the researcher setting that related to general of attitude of diabetes
patients. There areicompose of 5 items. Then, use Thai Stiess Test (TST) that was
developed by Sucheera Phattharayuttawat (Phattharayuttawat et al, 2000) having
adequate construct validity, reliability, and sufficient discriminant power. The test
composed of 24 items.— was found to begsignificantly different at the .001 level
between-those people with mentaldiserdersiand-normal peoplesTheeonstruct validity
of this test cansists of two factors: negative scales, and positive scales. The reliability
coefficients forthe Alpha coefficients 'of the Thai Stress Test total test was 0.84. The
values of ‘the two scales were from 0.83 to 0.86. The Split Half reliability coefficients
of the Thai Stress Test total test was 0.88. The guestionnaire was apply.to detect the
mental health-illness in Thaiicommunity. These items used 3 rating scales; ‘as shown:

The negative items were items number : 1,2,3,4,5,6,7,8,9,10,11,12
The positive items were items number : 13,14,15,16,17,18,19,20,21,22,23,24
These items used 3 rating scales, as shown:
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Scale Negative item Positive item
Often 0 3
Sometimes 1 1
Never 3 0

Table 7: Matrix table for the in :

Negative Scales
score -24)
(Sum of Item 1- . 3-5 0-2
12)
0-1 4 5
2-3 5 6
4-5 6 7
6-7 7 8
8-36 8 9

Source: Thai St

The total score ra fr 0- 36 pé'hts. jects cre clas |ed into 4 groups
according to the tertile of t SMC - R h

Scoring Groug Noallel ss indicator
CL L Excellent mental health

1

2,3, 4 F i _,u_..—,:- ormal mental health
5,6 | —— Mild stress
7,8

,.v N tressful

Section H:

m Never

The total score ranged from 1- 18 pomts Subjects were classified into 3

groups(Bloom, 1956) at¢erding to the tertlle he score.
eI

g eta || 3 1\ L) Bk

tertile (total score 15- 18) Good support

g anﬁﬂ?ﬂlwn 1D ...

’nedical record of the sample who were referred to Primary Care Unit.




37

3.8 Validity and reliability

1. Content validity. The questionnaire were examined the content validity by

dietician, thesis advisor and three experts that were;
Mr. Wachara Eamratsameekool, M.D;
Miss Piyalak Pukdesamai, (Public Health Technical Officer); and
Mrs. Lamai Changtom, (Publig Health Technical Officer).

2. Questionnaire test. Try out the questionnaires for diabetes patients who
were referred to the Primary Care unit at Kasetwisal hospital district, Roi-Et province
and they were not the:same group of sample population-io use to collect data from 30
patients. After collected the daia, proved the completeness of all questionnaires, put
the data in SPSS Versign16.0was used to tests reliability by Cronbach’s coefficient
and used KR-21 (Kuder=sRichardson’s Method) for testing knowledge questionnaire.
Finally, modified andimproved the quest'ionnaire.

3. Test-retest rehiahility. SPSS/PC computer program was used for assessing
the reliability of the guestionnaire. As shown:

1..Knowledge of diabeies qﬁesgi_onnaire =0.74

2. Family support questionnaire and =0.88

3. Tihai StressiTest =0.91
3.9 Data collection F

1. After permission to study was given, the study was secured from the Ethical
review committee Chulalongkorn:University. The researcher written the letter to the
Director of Pathumrat Hospital-for permission o sludy and ask to see medical records.
The study objectives and data. collection procedures were explained and request
assistance from.the health care team and the head of the Primary-Care Unit, Pathumrat
district.

2. The (data collection was done during the working hours of diabetic clinic at
08.00 am. to 16:00 pm. If the participants did not work up at Primary Care Unit, the
researcher and assistants met and interviewed at their home.

3. The researcher was contacted with 5 nurses whe had been working of
diabetes clinic at Primary Care Unit, Pathumrat district. The researcher trained by face
to face interviews, provide suggestions, purpose of the study and the technique how to
approachy participants. ' The “interview “participantsiusing the structured questionnaire
took about 30" 35.minutes perione patient: The 'subjects would be asked for their
consent “prior to starting the interviewing. After the interview was finished,
questionnaire form was then checkéd for data completion.

4."Pattlicipant’s ‘'medical recotds! (Whichaccessibility 'was pertiitted by the
director of Rathumrat haspital)were filled in the guestionnaire form bysresearcher as
glycemic control level.

3.10 Data analysis

Data was analyzed using computer programs SPSS for windows (Statistical
Package for Social Science for windows) version 16. Statistical significance was set at
alpha=0.05 (P-value <= 0.05), in the following steps:
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1. Descriptive Statistics were used to explain the distribution of demographic
data of the study participants and presented as frequency, percentage, mean, median
and standard deviation.

2. Analytical statistics were used to describe the factors associated to glycemic
control of type 2 diabetic patients by Chi-square Test, Pearson correlation and

Spearman rank test and p-value we re between variables.
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CHAPTER IV

RESULTS

The sample population were type 2 diabetic patients at 13 Primary care unit,
Pathumrat district, Roi Et province. The total aumber 307 of type 2 diabetes patients
who were referred to Primary Care Unit more«than one year, they were eligible and
agreed to participate in-this study. Thedata_gellected during April, 2011 by
interviewer and assistants, the results of jtudy werepresented as following:

1. General and demographic characteristics.

2. Knowledgeof diabetes:

3. Health behaviors.

4. Psychesocial factogs. i

5. Family support i

5. The association between lndependent factors and glycemic control by
univariate analysis. A o

il

1. General and demographlc chardcterlstms (Table 8)

Age

The mean age of the subjects was 58. 72 years old (SD = 9.49). The largest age
group of the subjects was 51-60 years old- ( 8%) The second and the third largest
groups were 61-70 years old and 41-50 years oId (34.9% and 17.2%). The smallest
age group was 31-40 years old (2.3%). “

Gender =
About 77.5% of the subjects were femal_e,_ whereas the minority were male

(22.5%).

Table 8: Number and percentage of type 2 diabetes mellitus patlents by
demograghic characteristics (n = 307).

Characteristics Number Percentage
Age (years)
31-40 b 2.3
41-50 52 17.2
51-60 110 35.8
61-70 107 34.9
71-80 31 10.1
Meen * SD. 58.72+ 9:49
Gender
Female 238 77.5

Male 69 225




Table 8: Number and percentage of type 2 diabetes mellitus patients by
demographic characteristics (continued).

Characteristics Number Percentage

Marital status

Single 2.3
Married 73.6
Widowed 22.5
Divorced 0.7
Separated 1.0
Education
No education 2.6
Primary 87.6
Secondary 6.8
Diploma 1.0
Bachelor’s degree 2.0
Occupation
Agriculturist 89.9
Housework 4.2
Laborer / 1.3
Government officer” 2.3
Other 2.3
Income (baths /month)
< 4,000 e S 69.7
4,001 - 5,000 " 107
> 5,000 C— 9.5
Median | = X |
Min, Max n ]
Health security Scheme

Social security Sch

;?sh“ﬂ‘iJEJ’JVIEWT’EWEﬂfﬁ

Family Fﬂtory of diabetes

a%aﬁmm 181771288 ¢

‘Co morbidity
No 233 72.6
Yes 84 27.4
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Table 8: Number and percentage of type 2 diabetes mellitus patients by
demographic characteristics (continued).

Characteristics Number Percentage

Duration of diabetes (yrs.)

<6 184 59.9
>6 18 40.1
Mean = SD 6.24+ 440
Body mass index (kg/m®)
<185 3 2.7
18.5-22.9 93 30.3
23-24.9 75 24.4
25-29.9 108 35.2
>30 23 7.5

Mean + SD 25.36 +3.44

Marital status :

The majority.0f the subjects were married (73.6%). The smaller group was
widowed, single status (22.5%, 2.3%). The smallest group had separated and divorced
status(1.0%, 0.7%) respectively. )4

Education

The majority of the subjects had completed primary school (87.6%).
The smaller group had eompleted secondary schoel and had no education (6.8% and
2.6%). Bachelor degree graduaies represented (2.0%) and the smallest group were
diploma (1.0%).

Occupation

Most of-<the subjects were agriculturist (89.9%). While 4.2% were house
worker. 2.3% were government officer and other, The smallest group of the subjects
were laborer (1:3%).

Household Income

The largesi group of the subjects had income less-than 4,000 baths/month
(69.7%). The second largest group of the subjects had income more than 5,000
baths/month (19.5%). The smallest group of the subjects had income between 4,001-
5,000 baths/month:(10.7%). The median of mcome was 3,000 baths/month.

Durationiof diabetes

The mean of duration of diabetes was 6.24 years and SD 4.10. The largest of
subjects had diabetes for less than 6 years (59.9%). Fhe second group hadidiabetes for
ma@ré-tham6 years (40:1%):

BodysMass'Index

The largest group of the subjects (35.2%) were in obese | category (BMI 25-
29.9 kg/m?). The second and third largest group of subjects (30.3% and 24.4%) were
in normal range (BMI 18.5-22.9 kg/m?) and overweight category (BMI 23-24.9 =
kg/m?), respectively. The small group of the subjects (7.5%) were in obese Il category
(BMI >30 kg/mz) and the smallest group of the subjects were in underweight
cathegory (BMI < 18.5 kg/m?). The mean duration of BMI was 25.36 kg/m? (SD =
3.44).
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2. Glycemic control level. (Table 9)

Table 9: Proportion of type 2 diabetes mellitus patients with glycemic control level .

HbALC level Number Percentage

Poor control(>7) 227 73.9

Good Control(<7) 30 26.1
Mean+ SD 8.29%1°96

Glycemic control level

The glycemic control level of the subjects showed that the majority was poor
control (73.9%) and hadwonly«@ minority can achieved of glycemic control for good
level (26.1. %), mean of HibALC level Was 8129 SD+1.96.

3. Knowledge of diabetes. (Table 10)
Table 10: Number and'pergentage of type 2 diabetes mellitus patients by
knowledge of diabetesi(n=307) .+

Knowledge of diabetes : . Number Percentage
Poor (score 0-9) = 67 21.8
Fair (score 10-12) v 4158 49.8
Good (score 13-15) ) 87 28.3

Mean + SD 11.04+ 217

r dd
L

Knowledge of diabetes —a

The largest group of the subjects had falr knowledge of diabetes (49.8%).
The second largest. group of subjects’ had™ good knowledgesof diabetes (28.3%).
The smallest group had poor knowledge of diabetes (21.8%)."Mgan of knowledge of
diabetes was 11.04 SD 2.17.

3. Health behaviors: health behaviors consisted of dietary, physical activity and
drug compliance-(Table 11)

Table 11: Number.and percentage.of type 2 diabetes mellitus patients.by health
behaviors. (n = 307)

Health'behaviors Number Percentage

Dietary habit

Poer (score.0-20) 160 b2l
Fair (scare 21-24) 113 364
Good (score 25-30) 34 11.1
Meant SD 11.04+ 2.17
Calories consumption
Insufficient 150 48.9
Sufficient 138 45.0

Over 19 6.1
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Table 11: Number and percentage of type 2 diabetes mellitus patients by health
behaviors. (n = 307)(continued)

Health behaviors Number Percentage
Physical activity 60 19.5
Insufficiently Active 113 36.8
Sufficiently Active 134 43.6
High Active

Drug compliance
Low (score 0-2) 75 244
Moderate(score 3) Y. 23.5
High (score 4-5) 160 52.1

l

Dietary habit ‘

A half of the subjeets had poor dietary habit (52.1%) and fair dietary habit
(36.4%). The smallest group had good dietary (11.1%). When divided the calories
consumption found that the subjects ha(fnearly the proportion of insufficient and
sufficient calories consumption 48.9% and #5. .0% respectively.

Physical activity

About 36.8% ofithe Subjects was |n suffncuently active category, while 43.6%
of the subjects was in‘highly active category The smallest group of the subjects was
insufficiently active category (19.5%). sl

Drug compliance ‘

A half of the subjects-had high drug comp’hance (52.1%). There was 24.4% of
the subjects had low drug compllance and 23 5% had moderate drug compliance.

4. Psychosocial characterlstlc psychosoual characteristics conS|sted of stress and
family support. (Table 12)

Table 12: Number-and percentage of type 2 diabetes mellitus-patients by
psychosacial characteristic(n = 307)

Psychosocial Number Percentage
characteristic

Mental'Stress

Stressful 13 1.3
Mild stress 51 16.5
Normal 240 78.2
Excellent 3 1.0

Mental stress

The majority "of the" subjects “had normal mental health (78.2%), while the
minority of the subjects had mild stress (16.5%), only 1.3% were in stressful
condition.
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5. Family support (Table 13)
Table 13: Number and percentage of type 2 diabetes mellitus patients by
family support(n = 307)

Family support Number Percentage
Low family support 3 10.1
Moderate family support 59 19.2
High family support M4 70.7

Family support The largest group of the subjects had high family support
(70.7%). The second. .largest. group had moderate family support (19.2%).
The smallest group had lowsfamily support (10.1%).

5. The association betweenfindependent factor and glyeemic control.
5.1 DemographiC characteristics. (Table 14)
Table 14: The assogiationbetween demographic characteristics and glycemic control.

Good : 5 Roor 2
Variable gontrolled " controlled . % df p-value
Number% | Number %
Age 3,
<50 12(21.8). - 14443(782) .1.56 2 0.457
50-59 25(23.8) 80(76.2)
>60 43(29.3) . ~104(70.7)
Gender iid ¥/
Male 30(43:5) 3_9(5@;5) 2.89 1 0.089
Female #5(31.5) 163(68.5)
Marital status J T
Married -~ 23(28:4) 58(74.6) ...0.16 2 0.681
Widowed, \ 80(35.4) 146(64.6) [
Divorced, Separaied —
Education level
< high school =~ 75(25.2) 223(74.8) 4.18~ 1 0.055
> high school | 5(55.6) 4(44.4)
Occupation
Agriculturist 73(26.4) 203(73.6) 0.06 1 0.803
Other 7(22.6) 24(77.4)
Household Ingome
< 4,000 56(26.2) 158(73.8) 1.54 2 0.461
4,000 — 5,000 6(18:2) 27(81.8)
>.5.000 18(30.0) 42(70.0)
Health security
Scheme
The UC card 72(26.0) 205(74.0) 0.06 1 0.936

Other 8(26.7) 22(73.3)
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Table 14: The association between demographic characteristics and glycemic control.
(cont.)

Good Poor 2
Variable controlled controlled X df p-value
Number % ; .Number %

Family history of

diabetes
No 35(29.2) 35(40°8) o 2.22 1 0.172
Yes 70(37.4) 11/(62.0)
Co morbidity
No 58(26.0) 165(74:0)...0.01 1 0.974
Yes 22(26.2) 62(73.8)
Body Mass
Index(n=291)
Normal(18.5-22.9) 17(18.9) BBNI S, 280 2 0.227
Overweight(23-24.9) 20(20.0) 149(71.0)
Obesity(>25) B/ @8.07 = 95((20)
Age

The study showed that age did not significantly associated with glycemic level
in type 2 diabetes mellitus patients (p-value = 0 457).

Gender

Gender did not significantly assomated Wlth glycemlc level in type 2 diabetes
mellitus patients (p-value = 0.089). 4

Marital status '

Marital status was-divided into 2 groups that one composed of single,
married, widowed. divorced and separated. The married group accounted for 28.4%
of the good cenirolled group and 71.6% of poor controtfed group. Marital status did
not significantly .associated with glycemic level in type 2 diabgtes mellitus patients
(p-value = 0.681):

Education

Education was divided into 2 groups: less than high school and higher than
high school. The most of.all subjects were agcounted for 74.8% of poor control while
25.2% pf+gooad control had Jess than high schoel.sThesedueationidid=not significantly
associated with.glycemic.level in type 2 diabetes mellitus patients (p-value = 0.055).

Qccupation

Occupation was divided into 2 groups: agriculturist and other that were
housework, laborer, government officer and other-group. The agriculttrist group
accounted, for, 26.4% of the good controlled group and 74.8% of| poer controlled
group. The other accounted for 22.6%"of ‘the good"controlled-group ‘and 774% of
poor controlled group. The occupation did not significantly associated with glycemic
level in type 2 diabetes mellitus patients (p-value = 0.803).

Household Income

Household Income was divided into 3 groups: the income of the sample as the
cut off point: less than 4,000 baths/month, between 4,000-5,000 baths/month and
more than 5,000 baths/month. The majority of poor controlled group (73.8%)
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and good controlled group (26.2%) had income less than 4,000 baths/month.
Income did not significantly associated with glycemic level in type 2 diabetes mellitus
patients (p-value = 0.461).

Health security Scheme

The most of all subjects had the UC card accounted for 26.0% of good control
group and 74.0% of poor control group: The Health security Scheme did not
significantly associated with glycemic level wa type 2 diabetes mellitus patients
(p-value = 0.936).

Family history.of diabetes

The most of all.subjects had family history. of diabetes for 37.4% of good
control group and 73.3%.0fpoor control group. Family history of diabetes did not
significantly associated with™ glycemic level In type 2 diabetes mellitus patients
(p-value = 0.172).

Co morbidity

The majorityof all subjecis had co morbidity acecounted for 26.0% of good
control group and74.0% of poor control group. The co-morbidity did not significantly
associated with glycemic level in type 2 dlabetes mellitus patients (p-value =0.974).

Body mass index

Nearly a half(42.7%) of .subjects WaS - obesity, for 72% of poor control and
28.0% of good control group. Body mass index did not significantly associate with
glycemic level in type 2idiabetes mellitus patients (p-value=0.227).

Duration of diabetes ¥
Table 15: The association of duration of dlabetes with glycemic control in type 2
diabetes patients. ¢

Variable -
o SN p-value

Duration of diabetes 0.185* 0.001

*p-value<0.05
Duration 0f diabetes was significantly associate with glycemic level in type 2
diabetes mellitus patients (r =0.185, p-value <0.001).

5.2 Knowledge©f.diabetes and health'behaviors. (Table 16)

Table 16: The.association of knowledge of diabetes and health behaviors with
glycemic control in type 2 diabetes patients.

Variable

r p-value
Knowledge of diabetes - 0,021 0.710
Dietary habit -0.220** 0.001
Total Calories 0.059 0.303
Drug compliance -0.469** 0.001

*p-value<0.05
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Knowledge of diabetes

Knowledge of diabetes was not significantly associated with glycemic level in
type 2 diabetes mellitus patients (p-value =0.710).

Health behaviors

Dietary habit

Dietary habit did significantly negative associated with glycemic level in type
2 diabetes mellitus patients (r =-0.220, p-value < 0.001). Total calories consumption
per day did not significantly associated with glycemic eontrol (p-value=0.303)

Drug compliance

The result that showed drug compliance. did.significantly negative associated
with glycemic level in type.2-diabetes mellitus patients (r =-0.469, p-value < 0.001).

5.3 Physicalaetivity(Table 17)

!

i N ey .
Table 17: The assogiation petween physical activity and glycemic control.

Good -, : Poor 2
Variable dontrolled = controlled . % df p-value
Number %~ Ntmber %
Physical activity : \ %
Insufficiently Active 16(26.7) 44(?3.3) 2.88 2 0.237
Sufficiently Active (3277 o088 &
High Active 52(38.8), . 83(612) *
‘ x )

il ' i

Physical activity =

The majority of goed controlled group and poor controlled group had
sufficiently active (32.7% and 67.3%). The second largest group of good controlled
group and poor controlled-greup had high active (38.8% and 61.2%). The smallest
group of good centrolled group and poor controlled group had insufficiently active
(26.7%) and 73:8%).-Rhysical.activity did not.significanthyzassaciate with glycemic
level in type 2 diabetes mellitus patients (p-value = 0.237).

5.4 Family support (Table 18) 7
Table 18: The association between family support and glycemic control by
Spearman’s gank test.

Variable
p p-value

Family support 0.051 0.373

Family,support
Family'support was_not significantly associated with glycemic level in type 2
diabetes mellitus patients (p-value = 0:373).
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5.5 Psychosocial characteristic. (Table 19)

Table 19: The association between psychosocial characteristic and glycemic control.

Variable Good Poor

control Ied Xz df p-value

Mental stress - A\ Iy )
Normal 69(2 - 84( w0 0771 1 0.380
Mild Stress/stressful —+14(20.4 ‘

Mental stres

The majority of goo rolled |a ed group had normal mental
condition (27.3%-and 724%). There we 6% of poor controlled
group had mild stres ‘ u or good control group.
Mental stress did 3 vel in type 2 diabetes
mellitus patients (p-value

ﬂUEJ’J'VIEWlﬁWEJ’lﬂi
ammmmumaﬂmaﬂ



CHAPTER V
SUMMARY, DISCUSSION AND CONCLUSION

5.1 Summary

A cross-sectional study design was {0 deiermine factors associated with
glycemic control in-type 2 diabetes mellitus-patients who were referred to
13 Primary Care Unit-at-Pathumrat District, Roi<Et"Province, Thailand. Out of 1,071
with type 2 diabetes patients, 307 patients were chosen by the systematic sampling
procedure was carried _out for each Primary Care Unit. A questionnaires used to
interview for colleeted dataahout the factors associated with glycemic control in type
2 diabetes mellitus_gpatients ,consist of demographic characteristics, knowledge
of diabetes, healtheare behavior, psychological and environment factors and collected
the glycemic level from medical record. The data were collected by the researcher and
health care providegteam‘during April, 2011. The Statistic were used to analyze data
composed of fregqiency, percentage, standard deviation, mean, median and the data
were analyzed by Chi- square test, Pearson Correlation and Spearman rank test for
the association between the study variables. The result that showed:;

5.1.1. General and demographic characteristics.

Of the total 307 type 2 diabetes patients were included to this study that were
238 women and 69 men. The meéan age of the subjects was 58.72+9.49 years old,
The majority of all were mairied (73.6%), graduated in primary school (87.6%).
The most of all were agricultufist {89.9%), household income per month 3,000 baths.
A mean duration of diabetes of 6.24:+4.10 years; and 60.9% had family history of
diabetes, 72.6% of the subjects had no other underlying disease. The data showed that
approximately 42.7% of the subjects were obese and 24.4% were overweight (mean
BMI 25.36+3.44)~A-mean-giycosylated-nemogiopin=(HOALC) level was 8.2+1.96
and the proportien of patients who had good control (HbA1C <#%) was 26.1% while
73.9% of the subjects had value >7% that identified as poor control. After using
univariate analysis' the demographic characteristics was not statistically significant
associated with glycemic control but duration of diabetes was significantly associated
with glycemic control £#=0.185, p<0.001):According to the study from Sihasidhi
(Sihasidhi; 2006) that/found, 79:1% ‘of patients 'had higher blood-sugar level than
normal’ standard(HbA1C>7%) while only 20.9% had normal standard, body mass
index, health care access were not associated with blood sugar level. This study
indicated that poor glycemic control group (40.0%).had duration of diabetes more
thans6-years whichwwas«the<loenger durationsof,diabetes had-degenerative-eonditions of
insulin secretion and insulin sensitivity.

5.1.2 Knowledge of diabetes

The result that found nearly half (49.8%) of the subjects had fair knowledge of
diabetes but there was no the association with glycemic control. Many subjects
reported that they generally received health-related knowledge through various media
including television, newspaper and health education program at the Diabetic Clinic
in Primary Care Unit. Although diabetic patients had knowledge about diabetes,
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they could not achieve the goals of diabetes control level . From Nitayanant’s study it
found that knowledge did not associate with glycemic control (Nitayanant, 2007).
However, Mayurasakorn’s study (Mayurasakorn et al., 2009) found that knowledge of
diabetes and education level significantly associated with glycemic control. This may
be explained in such a way that the education level affects one’s learning ability.
However, in the current study, education level did not significantly associate with
glycemic control. This might be due to different education background of the majority
of the subjects. Moreover, it might be also that though some may know, but they did
not actually comply because of personal constmption habit.

5.1.3 Health behaviers

Dietary habit

In this study,.dietary.habit was found to be associated with glycemic control in
type 2 diabetes mellituspatienis according to the univariate analysis (r=-0.220, p<
0.001). The data shewed, /A half of the subjects (52.1%) had poor dietary habit, they
tended to eat much glutinous rice that high carbohydrate. Furthermore, they were eat
many serving of sweet fruit suchas: mangos, tamarind, bananas, watermelon.
Although, a half group.of the subjects had fair knowledge of diabetes (49.8%) but
they did not follows it because of consumption habit. The result agreed with
Pinthong’s studies (Pinthong, 2005) which found that dietary habit associated with
glycemic control. ;

Drug compliance

The finding "of this study showed that drug compliance was negative
significantly associated with glycemic control (r =-0.469, p <0.001), that can describe
the subjects who had low .dftig- compliance they had high HbAI1C level. This
corresponded with the studies of iKeawerd which.found that self — adjustment of drug
dosage associated with peer-ploed giucose contrel and the study by Mino-Leon
(Mino-Leon, 2005) which found that 19% of type 2 diabetes patients were in
disagreement ‘beiween the dose of the anti-diabetic drug reported by the patients and
in the medical record. Study of Khattap (Khattap et al., 2009) which found that no
adherent to diabetes self —care management behaviors weie associated with poor
glycemic control, meaning that the patients who took incorrect medicine and ran out
of medicine associated with poor plasma glucose control. Therefore, drug compliance
is also an important factor for glycemic contrel,

5.1.4 Physical activity

The ‘majority of good ‘controlled ‘group "and™ poor "controlled group had
sufficiently active (32.7% and 67.3%). Physical activity did not significantly
associated with glycemic level in type 2 diabetes metlitus patients (p-value = 0.237).
The data from, a‘'meta-analysis of controlled clinical trials of Norman (Normal et al.,
2001) was met the effects ‘'of the exeicise 'In'patients with itype 2 diabetes have had
partially conflicting result they suggest that exercise training reduce HbA1C by
approximately 0.66%. In this study found physical activity was not significantly
associated with glycemic level in type 2 diabetes mellitus patients that may describe
its not clearly of pattern of physical activity.
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5.1.5 Psychological characteristics

The majority of good controlled and poor controlled group had normal
mental condition (27.3% and 72.1%). There were accounted for 79.6% of poor
controlled group had mild stress condition and 20.4% for good control group. The
proportion between normal mental condition higher than mild or stressful (82%:18%)
respectively. Mental stress was not significantly associated with glycemic level in
type 2 diabetes mellitus patients (p-value = 0:380). From the study of Shazia (Shazia
et al., 2010) found that the depression was significantly associated of with newly
diagnosed type 2 diabetes..among adult aged. between 25-60 years in Karachi,
Pakistan.

5.1.6 Familyssuppert

Family supportwes not significantly associated with glycemic level in type 2
diabetes mellitus patients#(p-value = 0.373). The study from Suchat and Siriluck
(Suchat and Siriluck, 2005) they study about the family functioning and glycemic
control of non insulin dependent diabetes mellitus at outpatients department, King
Chulalongkorn NMemorial hospital that found; the adherence to diabetic glycemic
control was associated with higher score on: family functional test, these included
problem solving, communication, affective responsiveness, affective involvement and
general function (p<0.05). The result can describe that the most of all patients were
extended family and they were support them."

5.2 Discussion =71,

The results of this study showed that 73.9 % of type 2 diabetes patients failed
to control glycemic level similarty to the study of L ohsoonthorn and Jiamjarasrangsi
(Lohsoonthorn and Jiamjarasrangsi, 2008)found that 62.0% of type 2 diabetes patients
had HbA1C <7%. Data from Wahba and Chang (Wahba and /Chang, 2007) reported
that weight was .hot-a-factors-associated-with-glycemic.control and the factors
associated with _glycemic control in type 2 diabetes patients.were older, using oral
antidiabetic medieation and not using insulin were more likely to achieve A1C goal.
This study was also found that body mass index and health care access were not
associated with blood sugar level. However, duration of diabetes was associated with
glycemic control in type 2 diabetes(p<0:001) same as the study of Oguejio
(Oguejio et @al.;” 2010)found sthat) long /duration of diabetes miellitus and peripheral
neuropathy are.risk factors for foot complication in Nigerians with diabetes mellitus.
Diabeticgsubjects with long duration of diabetes (>10 years) almost always have
associated peripheral neuropathy.

The result showed that nearly half (49.8%) of.the.subjects had fair knowledge
of diabetes /but “there was no association; with! glycemic control. Many subjects
reported that'they generally-received health-related knowledge-through ‘various'media
including television, newspaper and health education program at the Diabetic Clinic
in Primary Care Unit. Although diabetic patients had knowledge about diabetes, they
could not achieve the goals of diabetes control level. From Nitayanant’s study it found
that knowledge did not associate with glycemic control (Nitayanant, 2007). However,
Mayurasakorn ’s study found that knowledge of diabetes and education level
significantly associated with glycemic control (Mayurasakorn et al., 2009). This may
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be explained in such a way that the education level affects one’s learning ability.
However, in the current study, education level did not significantly associate with
glycemic control. This might be due to different education background of the majority
of the subjects. Moreover, it might be also that though some may know, but they did
not actually comply because of personal consumption habit. In the current study,
dietary habit had a negative correlation with: glycemic control in type 2 diabetes
mellitus patients according to the univariate analysis (r =-0.220, p < 0.001). The data
showed that half (52.1%) of the subjects had'peor dietary habit. They tended to eat
much glutinous rice that contains high carbohydrate. Furthermore, they ate many
servings of sweet fruit.such as mangos, tamarind, bananas, and watermelon.
The result is in line with. Varataya’s study(\Varataya, 2005)which found that dietary
habit associated with glycemic.eontrol. The finding of the Current study showed that
drug compliance was significantly negative associated with glycemic control (r =-
0.469, p <0.001). This gerresponds to the study by Mino-Leon which found that 19%
of type 2 diabetes patients'was in disagreement between the dose of the anti-diabetic
drug reported by the patients and in the medical record. The study of Khattap Khattap
et al., 2009) found.that no adherence to diabetes self —care management behaviors
were associated with poor glycemic control, meaning that patients who took incorrect
medicine and ran out @f medication associated with poor plasma glucose control.

In this study, it found that physical activity was not significantly associated
with glycemic level in type 2 diabetes mellitus patients. This may describe that the
statement does not clearly ask for the pattern of existing physical activity. So, the
experimental studies” should be" compared’ among diabetes patients instead the
interview. Mental stress was not significantly asseciated with glycemic level in type 2
diabetes mellitus patients (p =-0:380). In a systematic review designed to estimate
the prevalence of clinical depressed patients with.type 2 diabetes, Ali and others (Ali
et al., 2006) found that the-prevalence of depression was significantly higher among
patients with type 2 diabetes (17.6%) than those without diabetgs (9.8%).

5.3 Conclusion and recommendation

This research was a cross-sectional study which had the objective to study the
factors associating with glycemic control in type 2 diabetes mellitus patients attending
at 13 Primary Care Unit at Pathumrat District. The sample groups were 307 diabetes
mellitus patients. The data were analyzed byiChi- square test, Pearson Correlation and
Spearman rank! test [for“the association between! the study, variables. The result as
shown: A total of 307 type 2 diabetes patients were;included in the study (69 men,
238 women; mean age 58.72 * 9.41 years. A mean glycosylated hemoglobin
(HbA1C) level was 8.26% and found that HbA1C level >7.0% was 73.9% (n=227),
duration.of diabetes was mean.6.24 &+ 4.21. The factor, was,statistically significant
associated with glycemic control that were dietary habit (r;='-0.220,p < 0.001)
drug compliance (r = -0.469, p < 0.001) and duration of diabetes(r =" 0.185,
p< 0.001). The demographic characteristics factors were not associated with glycemic
control.
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5.3.1 Recommendation on study result

5.2.1.1 The results of this study has indicated 73.9 % of type 2 diabetes
patients that the unsuccessful diabetes care among patients with type 2 diabetes
treated in Primary Care Unit according to the goals of diabetes . This may imply that
the patients should visit the physician,and the dietician in hospital for review of
treatment and re-check for their blood chemisiry again or every 3 month until they
could control for achieve the goals of glycemic level. The ADA recommendation
should perform the A1C test at least two fimes«a year in patients who are meeting
treatment goals and perform the AL1C test quarterly in patients whose therapy has
changed or who are not.meeting glycemic goals (ABA;.2010). An alternative would
be for more efficient and.intensive program of itype 2 diabetes patients until they
could control their glycemie level. Health care team should also provide counseling
service for these diabetic patients by focusing on dietary habit, physical activity and
drug compliance. Thisghealth program ‘can change health behaviors of patients on
dietary habit, physical activityand drug compliance. An experimental study using this
health program can further be studied for itseffectiveness.

5.2.1.2" A #special room should be arranged by the dietician to
demonstrate healthy kinds of food for diabetic patients. The patients should also keep
food record consumed over the last week before going to the hospital for their
appointment. The food ecords from these who could and could not control their
blood glucose level could be compared and discussed during the group activity.

5.3.2 Recommendation for further study

5.3.2.1 The factors associated with,glycemic control should be studied
in other settings. The results'of this study could not be applied to other groups due to
socioeconomic and geographic difference. .

5.3.2.2 A study-of diet control and drug compliance among diabetic
patients should he further explored in details because it can be used in the clinical
setting. ,
5.3.2.3 Further study of the factors associated with glycemic control in
type 2 diabetes—mellitus patients should be an experimental one. Behavioral
modification or other preventive strategies can be proved for their effectiveness in
glucose control.

5.3.2.4 Research focusing on factors affecting drug compliance in type
2 diabetie/patientssshould,besfurther investigated:

5.3.3 Limitation
5.3.3.1 The researcher and assistant were the public health provider
while ,using by face_to face_interviewed that may be_bias_ information. Thus,
the researchermust carefully do' to avoid a leading questian.
5.3.8.2 The. laboratory™ examine of' glycemic' control® might be
difference when they used the varies method. So, asking for the results by External
Quality Controlled: EQC and the calibration of the laboratory instruments.
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APPENDIX A

Questionnaires:

Factors associated with glyc ype 2 diabetes patients at Primary
Care Unit, Pa :\ Ire \‘ C J '4 J, Province, Thailand

These questio Are rep 2 for the M3 thesis entitled. The answer to
this survey will be use to strategic plan of hea “*Tu-luo 0 |er and for improve health
program in diabetes €z n P hun R0i-Et Province, Thailand.
Some questions are pe able "t r to get useful information.
Your answer will-keep ff \ d v Wil ne -.' exposing for any other
purposes. Please mal . honest as possible. The
interview should.take ab t 0-85'1 " ites. If ou have any questions, please feel free

to ask the interviewers

\ ur answer

\ gosuntung

ege of I ealth Sciences
alongkorn University

X

y
ﬂ‘lJEﬂ’JVIEMﬁWEJWﬂ‘i
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Questionnaires:
Factors associated with glycemic control in type 2 diabetes patients at
Primary Care Unit, Pathumrat District, Roi-Et Province, Thailand

Part I: Demographie:
Explanation: Please

' [ 5 Separated

'] 5 Bachelor’s Degree or
higher

5. Occupation :
(11 Agriculture ~ =

=== - L2 HOUSEN [13 Laborer

7. Health*insurance scheme. -’

111 Social security scheme [ 2 The UC Card
ﬁ ﬁﬁ W]a ‘ ﬁ wDEfﬁTﬂe?j specify....... )
qiF tory of d ths ‘ ‘

1 No (12 Yes
¢ a o/
AR GRT AT
q 10. Bbdy weight....:...:kilé)gréms Height....... meter BML............ kg/m?

11. Co-morbidities
[11No

[12 Yes (please specify...1)............... 2) i, 3,



Part I1: Knowledge diabetes mellitus

Explanation: Please mark v" into the blanks
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No.

Questions

Agree

Not
agree

Not
known

1

The most common symptoms of diabetes
mellitus are frequent urination, hunger and
thirst

Eating too much sugar and other sweet.foads
is the cause of type 2 diabetes mellitus.

The normal people should have fasting plasma
glucose level between 70.mg/dl to 109 mg/dl.

The most comman.symptoms of
hypoglycemiaare sweating, cold and
shivering.

Diabetic patients who have high plasma
glucose level fog@ long time can be immunity
for complications. =

Alcohol consumptionis not, assouated vmth
glycemic control. J

Diabetic patients should non per oral 4 hours
before blood chegking. - ihAd ¥

Diabetic patientwha received contlnuously
treatment can be dlsappear COmplete dr&betes
mellitus. 14

Diabetic patients who were—cut and abtasron
on diabetes heal more slowly:. e

10

The mostsgommon long- term compllcatlons
known to e caused by diabetes care that are

cardiovascular disease, kidney farlure,
blindnessand nerve disease.

11

Exercise regularly for at least 3 days per week
to help control blood sugar levels to be
successful.

12

Taking,pillsitostreat diabetes,cansbe cured,

13

Diabetic patients who are taking ‘antiglycemic
drug. and have fasting plasma glucose levels to
normal can stopped the pill.

14

Diabetic patients.who didn’t received
continueus\of diabetes.care can lead to
complications with the chronic renal failure.

15

Taking care of your feet (protection,
cleanliness and support) will guard against
infection, injury, and other foot problems.




Part I11: Health behavior

3.1 Dietary habit
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Explanation: Please mark v into the blanks; how often do you eat these food items
during 1 month

No. Food items Never | Sometime Often Usually
1-3 1-3 >4
time/month | time/week | time/week
1 | The leg of a pork ‘
2 | Lean meat (red meat), fish.
3 | Sausage E- San.
4 | Fritter Chicken,lsananawith
fried in deep Oil.
5 | Coconut creamyWholé bananas |-
boiled in coconut eream. e
6 | Cake cookie, denut. g
Bread, bakery v
7 | Milk, sweet milk: \
8 | Skim milk powder 7
9 | Coffee or Ovalting with cream L
and sugar ‘ r 4
10 | Sweet fruit; mangosteen, F/R
mango.grapes, durian, lychee; AT
sweet Lamut.
No. Food items T 2 3 4
it = or more

During 1 month;how many servings to have at your meals-and.snacks in these food?

11 | How manyJadle of rice, cereals,
and starchy_yegetables (starches)
do you now eat each day?

12 | How many cup of vegetables do
you now eat each day?

13 | How many peaces-af fruit do
you now eat each day?

14 | How. many cup of milk do you
now-have each day?

15 | How many part of meat and

meat sulstitutes do you now eat
each day?(1lpart=two
tablespoons)
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3.2 Physical activities
Explanation: Please mark v or fill up the word into the blanks

1. During the last 7 days ,how many days did you do vigorous physical activities like
heavy lifting, digging, aerobics, or fast bicycling? Vigorous physical activities refer to
activities that take hard physical effort and make you breath much harder than normal.
Think only about those physical activities thaiyou did for at least 10 minutes at a
time.

] No vigorous physical activities, skip {o.gquestion 3

O ........ o— N days perweek

2. How much time did yeuusually spend doing vigorous physical activities on one of
those days?

IR W o 1 f hours per day
IR N o .. minutes per days
[J Don’t know/Net sure 4

3. During the last'7 days, how many daysaid_qyou do moderate physical activities like
carrying light loads, bicyeling at a regular pace, or double tennis? Do not include
walking. Moderate activities refer to activities that take moderate physical effort and
make you breath much harder than normal: Think only about those physical activities
that you did for at least 10 minutes + - ata timﬁe.

[J No moderate physical-activities, skip to question 5

O e . S R s days per-week
4. How much time did you usually.spend doing moderate physical activities on one of
those days? ol

sy 00000 hours per day

O ] et — minutes per days

[J Dewn’t know/Not sure

i

5. During the last 7 days, how many days did you walk for at least 10 minutes at a
time ?  This include at work and at home, walking to travel from place, and any
other walking that you might do solely for reCreation, sport, exercise, or leisure.

L] 'No walking

U La ). a . FlLL)F daysper week

4. How much time did you usually spend walking on.one of those days?
P W W V.U R hoursyper day
NEY-N I 1.3 L1110 minutes per days
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3.3 Drug compliance; (1 month ago)
Explanation: Please mark v" or fill up the word into the blanks
1. Are you taking diabetes drug according to physician orders?
[ Yes [J No
2. Have you ever forgotten to take your medicine?
] Ever [1 Never
3. Are you careless not on time about taking your medicine?
[ Yes [T No
4. When you have normal glucose Ievel or feel-belierdo you sometime stop taking
your medicine?
L] Ever [ INever
5. Sometime if you feel werse.when vou taking medicine, are you adjust of doses
medicine by yourself?
[ Ever [l Never

Part IV: Psychosoclal.characteristics:

4.1 Thai Stress Test

Explanation: The questions are, your feelln_,gs that you may have in daily living.
Please answer every questions by marklng v into the blanks that describe your
feelings. i

No. Questions £ ) Often | Sometime | Never

1 | Do you feel lonely? —
2 | Do you feel unhappy? el
3

Do you feel boring, discouraged or Iose:af'
interest to do anything?. L2

Do you fegl agitated at all the time?

Do you-feel anxious at all the time?

Do you feél unhappy without any reason?

N[O o~

Do you loseyour concentration to do
anything?

8 | Have you l0se interest to carry on routine
activity?

9 | Dewou wantito be-leftsalone?

10 | Do'you feel disheartened?

11 | Dowyou feel hopeless?

12 | Do you feels that they have no value.

13, &Do.you.proud that you.are.a herg?

14 /1 ' Do you proud that you are a talented
people?

15 | Do you proud that you are not obviously
worse than anyone?

16 | Do you satisfy in your life?

17 | Do you feel that have more anything that
you give special attention around you?
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18 | Do you feel happy and satisfied with the
success to do something?

19 | Do you feel motivated to do anything in
your life?

20 | Do you enjoy your life when you talking
to anyone around you?

21 | Do you feel that your thinking and
decision is normal?

22 | Do you feel your-life is hopefulness?

23 | Do you alwayswantto-improve your
future life?

24 | Do you feel that yourmentality is normal?

!

4.2 Family Support
Explanation: Please mark # into the blanks.

No. items > Always | Sometime Never

1 When you'have a problem in the life of
your family members can provide care
and consulting. -

2 You have chance to talk about your
illness ! A

3 When you sick pegple in your family="
will take care assistaneein daily I|vmg

I—‘

4

4 Family person can help youwhen yOU_‘ .
need to go to hospital - Ay -3

5 Family persons  remind you on the day 4
of appomtment

6 People in"your family care and support

costs formedical treatment.

Part V: Glycemig control levels (From OPD Card)
Glycemie controldevels-in type 2-diabetes patients after referreg-to Primary Care Unit
more than 1 year.

Glycemic control Levels Unit
HbAL1C %
Date of record ... vunn v e v [ e e e + v o PP

Recommendation
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Appendix C

Time Schedule

Research Activities wJi rame (month in the year 2010-2011)

Feb. | Mar. | April | May
2011 | 2011 | 2011 |2011

Literature review

Conduct draft to
for data collecti

Content validity b
experts -

Ethical Considegation

Try out rese tC

Tools development 3 :
for data collecting’ & | = |
Field preparati ’ o~y
and data collectio F |t
Data analysis an , /
interpretation \y s
Report writing e e
Presentation/publication .|~ = | .
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