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KEYWORDS: TYPE 2 DIABETES MELLITUS/DEPRESSION/DIET
CONTROL/GLYCEMIC CONTROL

JUKKAPAN WIRUNRAT: RELATIONSHIPS BETWEEN DEPRESSION AND
DIET CONTROL AND GLYCEMIC CONTROL IN TYPE 2 DIABETIC
OUTPATIENTS AT PHUTTASOTHORN HOSPITAL CHACHOENGSAO
PROVINCE. ADVISOR: ASST. PROF. SUYANEE PONGTHANANIKORN,
Dr.P.H., CO-ADVISOR: VIRAT POKARATSIRI, M.D., 78 pp.

This cross-sectional descriptive study aimed to examine the association between
depression and diet control as well as the glycemic control in patients with type 2
diabetes. The subjects were type 2 diabetic patients (n=225) who received treatment at
Phuttasothorn Hospital, Chachoengsao Province. Blood sugar level, weight, height, waist
circumference, hip circumference were measured, and the depression test questionnaire
and the diet control behavior report were completed.  The relationships between
depression and diet control, and depression and glycemic control were evaluated.

The results showed that the prevalence of depression in type 2 diabetic patients
was 18.2%. There were no significant differences between the depression and non-
depression groups in the following factors; gender, age, year of diabetes, medication,
body mass index, and energy intake. However, the result showed that depression was
associated with poor diet control (Z = 9.014, p = 0.01). It also related with elevated
HbA;. level (Z =9.322, p = 0.009).

This study illustrated that depression might be one of the important factors that
influences self-care behavior of type 2 diabetic patients. It might affect both a decrease in
adherence of diet control and an increase in blood sugar level. Thus, depression screening
should be implemented for helping diabetic patients to control their blood sugar level and
increase their quality of life.
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CHAPTER I

INTRODUCTION

1.1  General Statement and Significance

Nowadays, diabetes is a serious problem in the public healthcare. Globally as of
2010, it is estimated that 171 million people worldwide had been suffered from diabetes
with the prevalence of 2.8% [1]. In Thailand, the prevalence of the diabetes reported in
2003 was 9.6% or equal to 2.4 million people [2]. Diabetes mellitus is the eighth leading

cause of death in men and the second in women [3].

Diabetes mellitus (DM) is a metabolic disease which a person has a high blood
sugar. It caused by low level of insulin or non-response to the insulin. These can cause
the malfunction of carbohydrate, fat, and protein metabolism. In the situation that the
diabetic patient cannot control the level of glucose within the near-normal level, it will
cause the long-term complications to other organs such as eyes, kidneys, heart, blood
vessel, and the nervous system [4]. People with diabetes have 2 to 5 times more risk of
cardiovascular disease, 25 times of chronic kidney disease, and 40 times of leg
amputation when compare to healthy person. Therefore, the management that
concentrates on keeping blood sugar level as close to normal level is crucial. According
to the American Diabetes Association (ADA) , the goal of blood sugar level control is to
maintain the hemoglobin A1C (HbAi;) level less than 7% that can reduce the

microvascular and macrovascular complications [5]. As a result of United Kingdom



Prospective Diabetes Study (UKPDS), it is indicated that a 1% reduction in HbA;c would
significantly decrease the risk of micro-vascular complication by 37.0%, the risk of

myocardial infraction by 14.0%, and reduce the diabetes-related death rate by 21.0% [6].

The effective management of diabetes patient requires the performance of self-
care behaviors including lifestyle change, dietary control, regular exercise, and smoking
cessation. If the self-care behavior modification is not successful, the medication use for
managing the blood sugar level and HbA;c can be given to help the patients [5]. Diet
therapy is the cornerstone of controlling blood glucose levels. The patients with a good
diet control have a better control of blood glucose levels and can reduce the blood
glucose levels by 31.8% [7]. The patients with type 2 DM who consumed food with
20.0% of carbohydrate had a better control of the blood glucose levels significantly as
well as weight reduction by 55.0%, when compared to the patients who consumed food
with 50.0% of carbohydrate [8]. From the study of Hartz et al.[9], one of the important
factors that caused ineffective in the glycemic was the failure to control diet intake. The
reasons of noncompliance in diet control are poor eating habit, increase of age and the

progression of the disease that reduce the ability of the patient’s self-care [10]

International Health Policy Program Thailand [3] evaluated the effect of the
disease, which the patient had experienced until the end of the lifetime, called years lived
with disabilities (YLDs). YLDs could be considered as one of the quality of life index
besides mortality rate and disability rate. It was found that depression was the first rank in

females (11.9%) and the second place in males (7.8%) after drug and alcoholic problems.



Another result was disability-adjust life year (DALYS) index. It was used to compare the
severity of disease that caused early death. It was found that depression was in the fourth

and tenth ranks in females and males respectively.

As a result of the retrospective research of Lustman and Anderson [11], which
selected data from the published researches of 1980 to 2002, the effect of diabetes
patients with depressed complications on compliance of patient was studied. It was
possible that the reduction of compliance in the medication and the diet control were
associated with the depression in diabetic patients. These can lead to many other
problems such as increasing the risk of blood vessel and other complications, higher
medical care costs, reducing the quality of life, and rising the amputation and death rates.
Park et al. [12] studied the association of the depressed complication and self-care
behavior of the patients with type 2 DM. The tools used in the study included The Center
for Epidemiologic Studies Depression Scale (CES-D) and self-care behaviors evaluation
form which was comprised of medication use, self-monitoring of blood glucose (SMBG),
dietary control, and exercise. The results provided information that the patients with
higher score in CES-D scale led to 1.1 times more having poor self-care behaviors

including medication use, dietary control, and self-monitoring of blood glucose (SMBG).

In Thailand, there was the study [13] that examined the prevalence of depression
in DM patients at Songkha Hospital using CES-D. The study showed that the prevalence
of depression was 30.0% and increased when the patients had more complications.

Another study that used CES-D scale to determine the depression status in the patients



with type 2 DM at Police Hospital revealed that the prevalence of depression was 25.0%

[14]

Lin et al. [15] examined the relationship between the depression complications
and self-care hygiene, medication compliance, and preventing complications in the
patients with type 2 DM. The study showed that the patients with depression were
significantly associated with decreased exercise, poor consumption, and noncompliance
in using glycemic control medication. Moreover, Al-Amer et al. [16] studied the
prevalence of depression in both type 1 DM and type 2 DM and examined the association
of depression with the glycemic control. It revealed that the prevalence of depression in
diabetic patients was 19.7% and those were 1.49 times more likely to fail their diet

controls when compared to diabetic patients without depression.

Because of the prevalence of depression and its affect in the diabetic patient that
mentioned above, this study focused on the depression in the patients with type 2 DM
that probably influences the diet control behavior and subsequently has an impact on their
glycemic control. This study may be a useful tool for diabetic patient and health
professionals in order to help type 2 DM patients with depressive symptoms to increase a

better control of disease and quality of life.

1.2 Objectives of the study

The objective of this study was to determine the relationship between depression

and diet control compliance as well as the glycemic control in type 2 diabetic patients.



1.3 Definition of Terms

Depression refers to the patients with the following symptoms: feel sad, lack of
interest or happiness in the activities that previously interested, eating disorder including
gain or lose weight, increase in sleep problems, slower movement, lack of energy, tired,
and bored, decrease in self-esteem, lack of concentration, and have an idea of commit

suicide or attempted suicide [17].

Glycemic Control means typical blood sugar levels. According to American
Diabetes Association [5], glycemic control can be defined as good glycemic controlled

(HbA1c < 7%), poor glycemic controlled (HbA;c = 7-8%), and uncontrolled (HbA;c >8%).

Diet Control means consuming the amount and types of food appropriately,

following a physician or nutritionist’s recommendation [18].

1.4 Research Benefits

The data of depression, glycemic control and diet control will be useful as a guide

to improve of the glycemic control and diet control in patients with diabetes efficiently.



CHAPTER Il

LITERATURE REVIEW

2.1. Diabetes

The goal of diabetes treatments is aiming at maintenance of near-normal glucose
level in order to prevent chronic and acute complications. The homeostasis healing
system in diabetic patients is influenced by consumption, stress, depression, and change
in physical activity which may affect the blood sugar levels and can lead to the acute
complication of diabetes. Moreover, improper food intake and lack of exercise can
increase the risk of chronic complications especially cardiovascular disease. Patients with
type 2 diabetes need to take blood-glucose lowering medicine along with diet control and

proper exercise to improve the glycemic control [19, 20].

2.1.1 Definition

Patients have symptoms of diabetes (such as polyuria and polydipsia) or have
suspected conditions related to diabetes (such as reduced vision, slow wound healing,
frequent urinary tract infections, and skin infections). Furthermore, patients experience
one of the following conditions: fasting plasma glucose (FPG) level of 126 mg/dl or
above (normal rate 70-100 mg/dl); the 2-hour oral glucose tolerance test (OGTT) level of
200 mg/dl or above; random plasma glucose level of 200 mg/dl or higher plus the

presence of diabetes symptoms, can be diagnosed as diabetic patient [20].



American Diabetes Association (ADA) [5] and World Health Organization
(WHO) [19] classify diabetes mellitus into 4 categories according to pathophysiology as

follows:

Type 1 diabetes mellitus is caused by absolute insulin deficiency resulting from
B-cell deconstruction in which the body cannot produce insulin. Thus, the body cannot

use sugar in metabolism which can cause the high blood sugar level.

Type 2 diabetes mellitus (DM) occurs from insulin resistance which may be
combined with relative insulin deficiency. Due to lack of insulin, the blood sugar level is
increased. Patients with type 2 DM can control their blood sugar levels by medicines;
however, in the latter stage of diabetes, patients may need insulin to control blood sugar
levels. Most of the patients with type 2 DM are adults, females, obese, have family
history of diabetes, and age 30 years and over. This form of diabetes frequently develops
gradually or goes undiagnosed. The risk factors for type 2 DM are hypertension,

abnormal cholesterol level, and history of gestational diabetes.

Other specific types of diabetes is characterized by genetic defects of B-cell,
impaired insulin secretion, pancreatic problem, the effect of medicine and chemical on

the beta cells of the pancreas, infectious disease, malfunction of the immune system.

Gestational diabetes is a type of diabetes that found in pregnant women. This
type of diabetes involves in high blood sugar level and impaired glucose intolerance due
to hormone changes during pregnancy. Women with multiple pregnancies may increase

the risk of diabetes because of the increased level of hormones that help transfer nutrients



from the mother to the developing fetus. These hormones cause insulin resistance, which
may result in overwork beta cells due to the production of insulin just enough to lower
the blood glucose level. If women have multiple pregnancies, these would cause the

insufficient beta cell which lead to higher blood glucose level.

2.1.2. Epidemiology

The World Health Organization estimates that the prevalence of diabetes
epidemic is increasing rapidly, as of 2000, WHO estimate that 171 million people
worldwide suffer from diabetes, and the total will reach 366 million people by 2030. In
Thailand, it is estimated that there was 1,536,000 people with diabetes in 2000 and will
increase to 2,739,000 people by 2030. The lifestyle of the people who live in the city
increase the risk of type 2 diabetes to 4-5 times higher than people in the rural area. Also,
one-third of the people with impaired glucose tolerance will develop diabetes within 5
years. The risk factors that lead to diabetes are lifestyle changes toward urbanization,

family history of diabetes, and obesity [19].

2.1.3. Diabetic Complications

Type 2 diabetes is a chronic disease requiring continuous medication. People with
diabetic may have acute complication from higher or lower blood glucose level if does
not have a good glycemic control. People who have had diabetes for many years and do
not have a good glycemic control may cause the impact on other organs, especially blood
vessel system. This condition will be slowly developed over time and can lead to the

appearance of more severe complications [20].



Patients with all types of diabetes might increase risk for many long-term
complications. The main factors of diabetes complications include the stage of the
disease, poor disease control, high cholesterol, high blood pressure, smoking, and age.
Most patients with type 2 diabetes are likely to face problems from complications.
Common complications of diabetes are seriously high blood glucose level, low blood

sugar level, and other chronic diseases [5].

2.1.4. Treatment and Monitoring [20]

Diabetic patients need to observe the result of glycemic control by monitoring

blood sugar, HbA;c, fructosamine, and urine glucose level.

2.1.4.1 Blood glucose monitoring: diabetic patients with good glycemic control
might have blood glucose monitoring once a month. For those who cannot control blood
sugar levels as well as those who are pregnant might have to check blood sugar levels
daily or more than once a day. Patients can check their blood sugar levels at home using a
small-glucose checking equipment. Patients need to prick their fingertips, collect a blood
drop, place the blood on a test strip, insert the strip into the equipment, and then read the
result. The blood glucose monitoring equipment varies by models, companies, and prices.

This type of test is quite expensive.

2.1.4.2 HbA;c and fructosamine testing: both HbA;c and fructosamine tests need
to be done in a laboratory. Fructosamine is a substance that bounds to the protein in the
blood and can measure the glucose level 7-10 days before the test. Nowadays, HbA;¢ is

one type of hemoglobin that is measured to identify the plasma glucose concentration that
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last for 120 days (depending on the age of hemoglobin). It is formed in a non-enzymatic
glycation pathway by hemoglobin’s exposure to plasma glucose. The monitoring the
level of glycemic control uses HbAic level, under the standard of American Diabetes
Association (ADA) guidelines [5], as follows: good controlled = HbA;¢ less than 7.0%,

poor controlled = HbA;¢ equal or greater than 7.0%.

2.1.4.3 Urine glucose test: the test for urine glucose uses pilled medicine or a
dipstick with sensitive-color pad and is usually monitored before meals and bedtime. This
type of test cannot be used in impaired-liver patients. The downside of urine glucose test
is that it cannot indicate blood sugar level and need to have high blood glucose level

(more than 180 mg/dl) in order to be detected. The urine glucose test is not precise.

2.1.4.4 Type 2 DM patient should do the general health monitoring as follows:
dietary control, regular exercise, leaning about diabetes and self-care, keeping instant
glucose or candy on hand to use immediately when blood sugar level drops. They should
consult a doctor when having illness, hypoglycemia, high blood glucose level, foot
injuries, and pregnancy. Wearing tight shoes, alcohol consumption and smoking should
be avoided. The patients should continuingly use medication, frequently visit the doctor
for glycemic control test and complications, often check blood and urine glucose levels,
especially in patients with poor glycemic control. Moreover, they should have careful

inspection of their feet on regular basis.

2.2 Diet management in diabetes

Diabetes food is considered a healthy-food. The purpose of meal planning in the
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diabetic patients is to control the amount of nutrients required daily for each individual,
for example, diabetic patients may only need 3 main meals per day [21]. The proper
diabetic food is vegetable (high in fiber, low in calories). Patients should avoid foods
with simple carbohydrate since they can rapidly change blood sugar level as well as
affect the glycemic control. Moreover, high-sugar fruits, high-cholesterol diet, and fried
foods are not allowed. Patients need to consume the same amounts of food at about the
same times each day. It is important for diabetic patients to adapt themselves to dietary

control program.

Food and nutrition are one of the important keys in diabetes treatment because
eating the proper diabetic food not only helps with the weight control but also reduces the
need of insulin. Eating right is an essential key to control blood glucose level as well as
maintain normal health [22]. This is consistent with one study [23] that poor self-care in
nutrition and exercise, do not consuming vegetable or high-fiber food, and do not
avoiding carbohydrate and sugar will increase the opportunity of glycemic control failure.
Thus, diabetic patients should consume food in appropriate portions as well as types of

food.

2.2.1 The appropriate percentage of energy from food

Diabetic patients should consume the foods in appropriate amount to maintain
their weight in the range of normal weight. The measurement that have been using for
evaluating weight status is body mass index (BMI). The body mass index is calculated by

the individual’s body mass (kg) divided by the square of his or her height (m). A normal
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BMI is between 18-22.9 kg/m? BMI between 23 -24.9 kg/m® means overweight, and
BMI greater or equal 25 kg/m® means obesity [24]. The percentages of energy from food

which diabetic patients need on a daily basis were shown in Table 1.

Table 1 The amount or percentage of energy from food components which diabetic

patients require daily

Food Daily amount or Examples of foods References
components percentage of total

energy intake

Carbohydrate 50-55% Brown rice, bread, cereal, etc. 21

Protein 10-20% Meat with low part of fat, white 23
eggs, tofu, fish, etc.

Lipid 30% Unsaturated fat, beans, salmon, 23

olive oil, soy bean oil, etc.

Dietary fiber 20-30 grams/day  Beans, leafy green vegetables, 25

fruits

2.2.2  Foods that should be consumed or avoided
Different types of food affect the blood sugar level. If the diabetic patients choose
to consume food that normally increases blood glucose level, it is difficult to maintain

near-normal or normal glucose level. Diabetic food can be simply divided into three
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categories: unacceptable food, unlimited food, and acceptable food but depends on the
type [4].

Diabetic patient should avoid sweeten food and desserts, sweet fruits and
cholesterol food with high-saturated fatty, and sweeten beverages. They can have all
kinds of leafy greens. These kinds of food provide low nutrient and high fiber which help
lower the absorption of food as well as lower blood sugar levels, and decrease insulin
needs. Moreover, leafy greens help improving cell’s response to insulin and increase the
speed to insulin receptor. There are several foods that are allowed to diabetic patients;

however, if the patients consume them too much, the blood sugar level will increase. The

examples of these three types of food were shown in Table 2.

Table 2 Examples of food that should be consumed and avoided for diabetic patient

Type of food Examples
Unacceptable food condensed milk stewed pork sweet soda
fruit juice Hainan chicken water
pork leg rice rice durian
stir fired food beer jackfruit
deep-fried wine sugar cane
canned fruit whisky longan

Unlimited food lettuce green beans bean sprouts
Chinese broccoli morning glory lotus stem
squash

Acceptable food but  noodles rice vermicelli dried beans

depends on the type grass noodles potatoes diabetic food
egg noodles yam

*dninTnwuims nsweuis nsznsaansisugy [26].
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Eating right and dietary control are necessary for diabetic treatment. In addition to
meal planning, food exchange lists for diabetic patients is another alternative choice for
dietary control. Diabetic food exchange lists is a system to trade or switch the food within
the same food group for diverse choice as well as getting proper mix of calories and other
nutrients. In the exchange system, food is grouped into six basic types: milk, vegetables,
fruits, rice and carbohydrate, meat, and fats. Food in the same group has similar nutrient

contents which can be exchanged for more variety in the meal planning.

2.3. Depression

Depression is an emotional stage in human which can be changed at any time due
to the inside and outside stimulators. The patient with depression might experience the

following emotional stages: normal mood, elevated mood, or depression mood.

2.3.1 Prevalence of depression in diabetic patients

According to systemic review and meta-analysis [27], prevalence of depression in
people with type 2 diabetes was 17.6%, which was 9.8% higher than the prevalence in
healthy people (odd ratio 1.6, 95% CI 1.2-2.0). In some studies, the prevalence of
depression in women was higher than in men [28, 29]. Sotiropoulos et al. [30] found that
33.4% of patients with type 2 diabetes had depressive symptoms. Similarly, Li et al. [31]
studied relationship between depression and diabetes. It was found that the prevalence of
depression was 9.2%, and 45.0% of patients with diabetes had undiagnosed depression.
Another study showed that 29.0% of newly diagnosed diabetic patient found depressive

symptoms [32].
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In Thailand, there was the study [13] examined the prevalence of depression in
142 people with diabetes at Songkha Hospital using The Center for Epidemiologic
Studies Depression Scale (CES-D). The study showed that the prevalence of depression
was 30.0% and increased when the patients had more complications. Additionally,
another study [14] found that the prevalence of depression in patients with type 2 diabetes

at Police Hospital, using CES-D scale, was 25.0%.

2.3.2. Relationship between depression and diabetes

From a review literature of Talbot and Nouwen [33], it is concluded that there are
two factors to explain relationship between depression and diabetes including
biochemical and psychosocial factors. Depression results from biochemical changes have
direct effect on glycemic control. It is associated with the cause of type 2 diabetes and
diabetic complications in patients with type 1 and type 2 diabetes. Even though the
mechanism of depression and diabetes is unclear, there is a biochemical mechanism that
point to the relationship between depression and metabolic pathway disorders. Mental
stress or depression has three effects on diabetes. First, it stimulates the brain to increase
the production and activation of counter-regulatory hormone such as catecholamine,
growth hormone, glucagon, glucocorticoid which can reduce an ability of insulin in
lowering sugar and lead to a high blood glucose level. Second, it can change glucose
transporter working system. Third, it can increase immune-inflammatory activation

which can cause problem that lead to insulin resistance and pancreatic beta islet disease.
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Therefore, patients with depression have a risk of type 2 diabetes and diabetes

complications.

In addition to biochemical changes, it is believed that depression in diabetes is
caused by feeling stressed and tired from having a chronic disease rather than directly
from diabetes. There are many studies suggest that depression is associated with
difficulty in adaption to diabetes complications. Moreover, when diabetes becomes more
severe, the mood symptoms increase as well. Thus, the risks of acute and chronic
complications of diabetes tend to increase in diabetic patients who have depressive

symptoms.

2.4. Measurement of depressive symptoms

Measurement of depression has to have high reliability and validation. There are
many tests that can measure depression; for example, Diagnostic and Statistical Manual
of Mental Disorders 4" edition Text Revision (DSM-IVTR) of American Psychiatric
Association [34]. This test is used by psychological professional to assess depressive
disorder. It requires specific expertise to use this method. Another way to assess
depressive symptom in chronic patients is using self-report questionnaire. Patients can
evaluate themselves for screening the depressive disorder, but not for diagnosis as
depression. There are two depression questionnaires that have been using to screen

depressive disorder in Thailand (Table 3).
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Table 3 Measurement of depressive symptoms

Measurements Details Interpretation of
depression

Thai HADS* - 14 items.

- The items in odd number determine anxiety.  Total scores in even

- The items in even number determine number guestion > 8
depression.
CES-D** - 20 items Total score > 16

* Thai Hospital Anxiety and Depression Scale, ** The Center for Epidemiologic Studies
depression scale from Department of Mental Health, nsuguaiwva [35].

2.5. Depression and diet control

There are many factors, which have impact on an appropiate level of blood sugar,
such as weight control, diet control, and exercise (routine aerobic exercise at least 150
minutes/week) [36]. Other than that, adherence to pharmacologic therapy [37] is also the
factor that depends on many elements, for example, patient’s knowledge about the
treatment, patient’s understanding about the benefits of the treatment, medication side

effects, drug costs, complexity of medication management, and psycological problems.

The psycological problems factors include stress and depression caused by
diabetes [38]. Patients with chronic physical diseases, such as congestive heart failure,
hypertension, coronary artery disease, cerebrovascular accident, chronic obstructive
pulmonary disease, and end-stage renal disease, are more likely to have depression [39].

Moreover, the social psycology, for example, low income, learning about self-health
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problem [40], inferiority complex from diabetes, or unsastisfied level of glycemic control

[41], also increase the risk of depression in patients with type 2 diabetes.

Mckellar et al. [42] studied the effect of depression on patient with diabetic about
self-care adherence. It was found that depression related to an increase in uncontrolled
glycemic level and a decrease in adherence in treatment plan including medication use
and diet control. Similarly, Gonzalez et al. [43] found the relationship between depressive
symptoms and poor adherence to diet and exercise modification and medication
treatment. From meta-analysis study, the result showed a significant relationship between
depression and treatment nonadherence [44]. In addition, another meta-analysis about
self-care behaviors also showed that depression in patient with diabetes was associated

with dietary recommendations and decreased adherence to medications [45].

2.6 Depression and diabetes

Several studies presented that the level of HbAlc and blood glucose level increase
significantly in the diabetic patients with depression when compared with diabetic
patients with no depression [11, 46]. According to one of the meta-analysis studies, it
revealed that depression significantly related to many diabetic complications such as
diabetic retinopathy, nephropathy, neuropathy, macrovascular complications, and sexual
dysfunction [47]. Furthermore, depression is one of the factors that reduce continuous

medication.

From the retrospective research of Lustman et al. [48], it was found that the

increasing of noncompliance in medication use and diet control are associated with the
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depression in diabetic patients. These can lead to many other problems such as increasing
the risk of blood vessel and other organ complications, higher medical care cost, reducing

the quality of life, and rising the amputation and death rate.

Richardson et al. [49] studied the effect of depression on glycemic control and
found the significant relationship between glycemic control and depression. It was also
found that depression was associated with higher HbAlc levels. Park et al. [12] used
CES-D and self-care behaviors evaluation form to observe and evaluate the association
between the depression and self-care behavior of 168 people with type 2 diabetes. It
provided the information that patients with higher score in CES-D scale led to 1.11 times
(95% CI, 1.01-1.22) more having poor self-care behaviors including medication use,

dietary control, and self-monitoring of blood glucose.

Lin et al. [15] showed that patients with serious depressive level were significantly
related with decreased exercise, poor consumption, and reduced adherence in using
glycemic control medication. In addition, Al-Amer et al. [16] examined the prevalence of
depression and relationship between depression and the glycemic control. The research
revealed that the prevalence of depression in people with diabetes was 19.7% and it was
found that the diabetic patients with depression were 1.49 times more likely to be unable
to control diet when compared to the diabetic patients without depression (95% CI,

0.833-2.341).
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MATERIALS AND METHOD

3.1 Research Design

This study was an observational design to examine the association of depression
and diet control as well as the glycemic control in patients with type 2 diabetes at
Phuthasothon Hospital, Chachoengsao Province. The study was approved by Ethical
Committee of the Faculty of Pharmaceutical Sciences, Chulalongkorn University
(Protocol review number 11-33-021) and was approved by Ethical Committee of
Research in Human of the Phuthasothon Hospital, Chachoengsao Province (EC-CA

034/2555) (Appendix A).

3.2 Samples

Population: Patients with type 2 diabetes who received the treatment at
Phuthasothon Hospital, Chachoengsao Province.

Sample group: Outpatients with type 2 diabetes who received the treatment at
Phuthasothon Hospital in Chachoengsao and met the requirement for this research.

3.2.1 Sample Size

Calculating from Cohen’s table for sample analysis to find N for chi-square test at
significant level = 0.05 and degree of freedom =1, with the small effect size, it showed
the example group of 200 patients. In addition of 10% in case the patients left the

research, the research sample group had 220 patients.
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3.2.2 Inclusion and Exclusion criteria

Male or female aged above 18 years, who were diagnosed as type 2 diabetic
patients were recruited into the study. Moreover, patient must be able to interact and
communicate. The patients who had severe mental disorder, or had been diagnosed and

treated with depression medication were excluded.

3.3 Research Instrument
3.3.1 Anthropometric assessment tools: weighting apparatus, height measuring
equipment and measuring tape
3.3.2 The example of food photos for estimating the food portion that patients
consume in the last 24 hours (Appendix B)
3.3.3 The explanation/information document for research participants and
agreement paper (Appendix C)
3.3.4 Research questionnaire consisting of four parts: (Appendix D)
Part 1 Demographic information
Part 2 The dietary control behavior test [18]

This test is comprised of 20 questions, with 3-point scale rating
from *“always” to “not at all”. The result was reported by average score of
every question in the test. The patients would be classified into 3 groups
by as follow: low diet control group (score 0-1.66), medium diet control

(score 1.67-2.33), and good diet control (score 2.34-3.00).
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Part 3 The Center for Epidemiologic Studies depression scale (CES-D)

A self-report questionnaire used for screening a depressive
disorder in out-patients, but not for diagnosis the depression. CES-D is
comprised of 20 questions with total score of 60. If patient has total score
more than 16, he/she will consider as the patient with depression [35].

Part 4 The 24-hour dietary recall record

3.4 Research Procedure

The patients that had all qualifications to participate in the research were chosen
by convenient sampling at the Endocrine Unit at Phuttasothorn Hospital, Chachoengsao
Province. The participants were explained the procedure of the study and signed the
research participation agreement form. The participants were interviewed before they
visited the doctor. The patients” information including gender, age, duration of diabetes,
hemoglobin A;, fasting plasma glucose, were recorded from the patient chart. The
participants were asked to do the CES-D test, dietary control test, and the 24-hour dietary
recall record form. Anthropometric measurement including body weight, height, waist

circumference, and hip circumference were performed.

3.5 Data Analysis
The general information of patients (gender, age, weight, body mass index, waist
circumference, health care information such as dietary control, medical treatment

information such as time period of having diabetes blood glucose level, and depression
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information were presented as number, percentage of frequency, mean and standard
deviation. The 24-hour dietary recall record data were analyzed by Thai Nutrisurvey
program (Division of nutrient, Department of Health & Tropical Medicine, Mahidol
University). The results were shown in mean and standard deviation, and proportion of
calories from carbohydrate, protein, and fat.

The differences in continuous data of the participants between groups were tested
by student t-test. The relationship between depression and glycemic control was
determined by Chi-square test and Person’s correlation test. The relationship between
depression and diet control was determined by Chi-square test. The difference was taken

as statistically significant if the p-value was less than 0.05.



CHAPTER IV
RESULTS

4.1 Characteristics of participants

The purpose of this study was to examine the effect of depression on diet control
and glycemic control in type 2 diabetic patients at Phutthasothorn Hospital,
Chachoengsao Province. The data were collected by the questionnaire and patients’
information chart. The total of 245 pateints participated in this study. Twenty participants
were excluded because of incomplete data. Forty-one participants (18.2%) had depression

with average score of CES-D at 27 + 6.5.

Demographic characteristics of the participants are shown in Table 4. In non-
depression group, one hundred and twenty-four participants were female (67.3%) and 60
participants were male (32.7%). In depression group, 22 participants were female
(53.6%), and 19 participants were male (46.4%). The average age in the non-depression
group was 59.5 + 7.6 years, and most of the participants aged between 40 and 69 years.
In the depression group, average age was 60.3 £ 5.2 years, and most of them also aged
between 40 and 69 years. The patients in the non-depression group had been diagnosed as
diabetic patients for 1-15 years (76.5%), and average year of diabetes was 10.2 £ 3.2
years. In the depression group, more than half of the patients had been diagnosed as
diabetes for 6-15 years (56.2%), and average years of diabetes was 9.4 + 3.2 years.

However, there were no differences in these parameters between both groups.
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Variables Non-depression group Depression group  p-value
(n=184) (n=41)
n(%) n(%)
Gender
Female 124 (67.3) 22 (53.6) 0.050
Male 60 (32.7) 19 (46.4)
Age (year)
<30 1(0.5) -
30-39 15 (8.1) 2 (4.9) 0.090
40-49 37 (20.1) 14 (34.1)
50-59 54 (29.3) 10 (24.4)
60-69 60 (32.6) 10 (10.0)
>70 17 (9.2) 5(12.2)
Years of diabetes
<1 year SHLILA] 2(4.9) 0.070
1-5 years 48 (26.0) 7(17.1)
6-10 years 54 (29.3) 11 (26.8)
11-15 years 39 (21.2) 12 (29.2)
16-20 years 21 (11.4) 9 (21.9)
> 20 year 17 (9.2) -
Medication
Sulfonylureas 109 (59.2) 23 (56.1)
Non-sulfonylureas 13(7.0) 3(7.3) 0.090
Metformin 137 (74.5) 31 (75.6)
Thiazolidione 115 (62.5) 26 (63.4)
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The anthropometric parameters are shown in Table 5. The results showed that
most of the participants were overweight and obese, assessed by body mass index (BMI).
In the non- depression group, 156 participants had BMI > 23 kg/m* (84.7%), and 35
participants in the depression group had BMI > 23 kg/m? (85.3%). There were no
differences in mean waist circumference, mean hip circumference, and mean waist-to-hip

ratio between the non-depressive and the depressive groups.

Table 5 Anthropometric parameters of participants (N=225)

Non-depression Depression group

Variables group (n=184) (n=41) p-value
Body mass index (BMI) 25.7+3.7 24.62 + 4.75 0.120°
(Kg/m?)
Nutritional status, n(%b)
Normal (BMI 18-22.9) 28 (15.2) 6 (14.6) 0.090°
Overweight (BMI 23-26.9) 73 (39.7) 17 (41.4)
Obesity (BMI >27) 83 (41.5) 18 (44.3)
Waist circumference (cm)
Males 922+4.4 91.1+0.3 0.080°
Females 97.2+3.7 943+£17
Hip circumference (cm)
Males 99.8+0.5 100.2+0.2 0.050°
Females 87.5+5.2 90.4+0.8 0.060°
Waist to hip ratio
Males 0.92+0.12 091+0.5 0.070°
Females 1.10 £0.77 1.05+1.2 0.090°

Data expressed as mean + standard deviation. a=Student T-test, b=Chi-square test
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Biochemical data of the participants including of HbA;. and FPG are shown in

Table 6. Eighty-two participants in the non-depression group had HbA;. lower than 7%

(44.5%), while only 4 participants (9.9%) with depression had HbA;. lower than 7%.

Moreover, mean HbA;. in the depression group was significantly higher than HbA;. in

the non-depression group (8.2 + 1.1 and 7.3 + 1.0, respectively, p=0.01). Interm of FPG,

25 participants had FPG lower than 90 mg/dl (11.1%), but the rest of the participants had

FPG more than 90 mg/dl (88.9%). However, there were no significantly differences in

FPG between both groups.

Table 6. Clinical biochemistry of participants

Variables Non-depression group Depression group p-value
(n=184) (n=41)
n (%) n (%)
HbA;. (%)
<7 82 (44.5) 4(9.9) 0.009°
7-8 59 (32.0) 15 (36.5)
>8 43 (23.5) 22 (53.6)
Mean + SD 7.3+1.0 8.2+1.1 0.010°
Fasting plasma
glucose; FPG (mg/dl)
FPG < 90 21 (11.4) 4 (9.8) 0.200°
FPG 90 - 130 80 (43.5) 18 (43.5)
FPG >130 83 (45.1) 19 (46.3)
Mean + SD 136.4 £52.6 136.9 + 38.7 0.090°

a=Chi-square test, b=Student T-test
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4.3. Dietary intake data

According to 24-hour dietary recall report, the results showed that the participants
in the non-depression group had an average total energy intake at 1,220.5 + 225.3 kcal,
and in the depression group had 1,270.2 + 314.7 kcal. The percentage of energy
distribution of carbohydrate, protein and fat were 54.1%, 19.5%, and 28.3% respectively
in the non-depression group and were 55.3%, 18.9%, and 29.8% respectively in the
depression group. There were no differences in total energy intake and the percentage of

energy distribution between both groups (Table 7).

Table 7 Total energy intake and the percentage of energy distribution from carbohydrate,
protein and fat.

Variable Non-depression group Depression group p-value
(n=184) (n=41)

Total daily energy (kcal) 1220.5 + 225.3 1270.2 + 314.7 0.220°
Male 1235.6 £172.8 1275.8 £ 218.7 0.100?
Female 1217.6 £ 257.5 1261.1 £414.5 0.100°

Carbohydrate
grams/day 150.3 +44.1 164.1 +56.8 0.092°
% of total energy 54.1+9.4 55.3+14.2 0.120°

Protein
grams/day 55.8 +18.3 52.4+19.2 0.300°
% of total energy 19.5+4.2 18.9+5.7 0.070°

Fat
grams/day 39.1+1438 409 +12.7 0.060°
% of total energy 283+7.7 29.8 +8.3 0.550°

a=Student T-test
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4.4. Depression and diet control

The result in this study showed that diabetic patients without depression had
average score of diet control of 1.82+0.11, and this was significantly higher than the
average score of diabetic patients with depression (p = 0.02) (Table 8). It was found that
most of diabetic patients without depression (67.3%) had fair to good level of diet
control. On the other hand, most of diabetic patients with depression (85.3%) had poor to
fair level of diet control. By Chi-square test, the result showed that an increase in

depression was correlated with a decrease in glycemic control (Z = 9.014, p = 0.01).

Table 8 The mean score of diet control and the number of patients in three levels of diet

control.
Variables Non-depression group Depression group p-
(n=184) (n=41) value
Diet control score
(MeanxSD) 1.82+0.11 1.5 +0.07 0.002°
Level of diet control
Poor (0-1.66) 60 (32.6%) 21 (51.2%)
Fair (1.67-2.33) 77 (41.8%) 14 (34.1%) 0.010°
Good (2.34-3.00) 47 (25.6%) 6 (14.7%)

a = Student T-test, b = Chi-square test (Z = 9.014, p = 0.01).
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4.5. Depression and glycemic control.

The participants were separated by HbA;. level into 3 groups: HbA,. level lower
than 7% (good control of blood sugar), HbA;. level were between 7-8% (poor control of
blood sugar), and HbA;. level higher than 8% (uncontrolled blood sugar). Most of the
participants without depression had HbA;. level lower than 8% (76.5%). However, more
than half of the participants with depression showed HbA;. level higher than 8% (53.6%).
When analyzing the relationship between depression and glycemic control by Chi-Square
test, the result showed that an increase in depression was correlated with a decrease in
glycemic control (Z = 9.322, p = 0.009) (Figure 1). The relationship between HbA;. level
and CES-D score was determined by Pearson’s correlation. The result showed that

depression was positively correlated with glycemic control (r = 0.37, p =0.01) (Figure 2).
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Figure 1 The percentage of patients in three groups divided by HbA;. level
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CHAPTER V
DISCUSSION

5.1 Characteristics of participants

This study was cross-sectional descriptive study to examine the association of
depression and diet control as well as the glycemic control in patients with type 2
diabetes at Phuthasothon Hospital, Chachoengsao Province. It was found that more than
half of the participants were woman (64.9%), most of the participants aged between 40-
69 years, and the average age was 59.5+ 7.6 years. These results was similar to the
previous studies including Thai National Health Examination Survey [50], the study of
Supasso [51] in PhangKhon Hospital, and the meta-analysis of Gonzalez et al. [44].
These studies reported that most of the type 2 diabetic patients were women and elderly.
In type 2 diabetic patients with depression, the results in this study also showed that the
average age of the participants was quite high (60.3 + 5.2 years ) and most of them aged
between 40-69 years. In this study, the duration of diabetes in the both groups was not
different, and percentage of males in the depression group was higher than that in the
non-depression group. The percentage of male in the depression group in this study was
higher than that in the previous studies. Thongtang et al. [52] revealed that females had
more depressive symptoms than males. Similarly, the results from the Epidemiology of

Mental Disorders National Survey [53] showed that ratio of female to male in the
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depression group was 1.6:1. However, the difference results may be due to difference in

sample size (225, 1,492, and 20,520 participants respectively).

According to the anthropometric parameters of the participants, it was found that
most of the participants in both groups had BMI > 23 kg/m? (84.7% and 85.3% in non-
depression group and depression group respectively). Waist circumference, hip
circumference, and waist to hip ratio were above the cut-off point for Asian population in
both groups [54]. These results were similar to the previous studies which revealed that
most of the type 2 diabetic patients were obese, and had waist circumference, hip
circumference, and waist to hip ratio above the cut-off point for Asian population [55, 56,

57].

The prevalence of depression in this study was 18.2% which was lower than that
in the previous studies in Thailand [13, 14]. However, this result in this study was
consistent with systemic review and meta-analysis of Musselman et al. [27] which
showed that the prevalence of depression in type 2 diabetic patients was 17.6%. The
recent study of Papelbaum et al. [58] reported that the prevalence of depression in type 2

diabetic patients was 18.6%.
5.2 Dietary intake of participants

Thai Dietary Reference Intake (Thai RDI) recommends that the standard energy
intake for men and women are 2,100 kcal/day and 1,750 kcal/day respectively. The result
from this study showed that both of diabetic patients with and without depression had

average total energy intake lower than recommendation (1,270.2 + 314.7 kcal and
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1,220.5 + 225.3 kcal respectively). These values were also lower than the results of the
previous study in Thai population [59]. The different results may be due to under
estimation of dietary intake in this study. Moreover, diabetic patients usually control
their diet for a few days before they visit the doctor to have a satisfied level of blood
sugar. However, the percentages of energy distribution from this study in both groups
were within the recommendation. In patient with diabetes, the recommendations of
energy distribution from carbohydrate, protein, and fat are 50-55%, 10-20%, 30% of total

daily energy intake respectively [25, 60].

5.3 Depression and diet control

In this study, when the participants were divided into 3 groups by the result from
diet control questionnaire, it was found that the non-depression group had significantly
higher diet control score when compared to the depression group (p = 0.05). Moreover,
more than half of the participants with depression had low level of diet control (51.2%).
On the other hand, most of diabetic patients had fair-good diet control (67.39%). This
study revealed that if diabetic patients had depression, they would have had poor level of
diet control. Similarly, Lin et al. [15] found that diabetic patients with depression showed
a decrease in self-care adherence. Mckellar et al. [42] found that depression was related
to an increase in uncontrolled glycemic level and a decrease in adherence in treatment
plan including medication and diet control. Park et al. [12] found that patients with higher

score in CES-D test were 1.11 times likely to unable to control diet when compared to the
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lower score group. In addition, Gonzalez et al. [43] found the relationship between

depressive symptoms and poor adherence to diet.

5.4 Relationship between depression and glycemic control

According to Diagnosis and Classification of Diabetes Mellitus [20], the good
level of glycemic control were defined as HbA;. lower than 7%. The patient who has
good glycemic control had lower risk of the complications from diabetes, for example,
macrovascular complication, microvascular complication [5]. The results of this study
showed that 53.6% of diabetic patients with depression had HbA. level more than 8%. It
indicated that these patients cannot control their blood sugar levels. On the other hand,
most of the participants in non-depression group (76.6%) had HbA. lower than 8%. This
study showed the relationship between depression and glycemic control. Diabetic patients
with depression have higher percentage of HbA;.. Moreover, this study showed that
diabetic patients who had higher CES-D score probably had higher percentage of HbA;..
This result was consistent with other studies. Eren et al. [61] studied the impact of
depression on glycemic control and found the correlation between increased depression
and higher level of HbA;.. Richardson et al. [49] found that diabetic patients with
depression had higher HbA;. levels when compared to diabetic patients without
depression. In addition, Skaff et al. [62] found the positive correlation between

depression and the level of fasting blood glucose.

The mechanism of the effect of depression on diet control and glycemic control

still unclear. According to the study of Wing et al. [63], it was found that diabetic patients
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with depression showed lack of hope. They did not expect the outcome of diabetic
treatment, and they had defect in perception and cognition. These led to non-adherence in
treatment for diabetes and self-care behavior. Lustman et al. [48] revealed that diabetic
patients with depression had elevated level of cortisol, which might lead to increase in
appetite, decrease in diet control, and increase in blood sugar level. Moreover, depression
has impacts on diabetes by stimulating the brain to increase the number and activity of
counter-regulatory hormones, changing glucose transport system, and increasing
immune-inflammatory activation. These can reduce an ability of insulin to lower sugar
level and lead to a high blood glucose level [64]. Depression have influence on glycemic
control in diabetic patient through some health behaviors. Several studies showed that
depression was related to smoking [65, 66]. Gonzalez et al. [43] found that patients with
depression showed a low level of exercise, poor glucose-self monitoring, and medication
non-adherence. Similarly, Egede et al. [64] revealed that depression was associated with
poor adherence in self-care behaviors. Patients with depression showed decreased in
physical activity and poor adherence on medication use. Moreover, several studies
revealed relationship between depression and alcohol consumption. Chan et al. [67]
found that rate of alcohol consumption was higher in people with depression.
Furthermore, they also showed a decrease in exercise and an increase in tobacco use.
According to Murphy et al. [68], patients with depression drank more often than patients
without depression. In addition, Snoek et al. [69] showed that diabetic patients with
depression who received the depression therapy with cognitive-behavior therapy resulted

in reducing depressive symptoms and enhancing effectiveness of lowering HbA;. level.
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Similarly, the result from randomized controlled trials of Petrak and Herpertz. [70]
indicated that diabetic patients with depression who received the depression treatment

showed a good progression in glycemic control.
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CHAPTER VI
CONCLUSION

This cross-sectional descriptive study was to examine the association of
depression and diet control as well as the glycemic control in patients with type 2
diabetes at Phuthasothon Hospital, Chachoengsao Province. The prevalence of depression
in type 2 diabetic patients was 18.2%. The inverse relationship between depression and
diet control, and depression and glycemic control in type 2 diabetic patients were found
in this study. It was possible that depression might affect diet control and consequently
affect blood glucose levels. However, there are many factors that were influenced by
depression; smoking, alcohol consumption, and medication adherence. Thus, further
study should collect more information about these related factors to determine the effect

of depression on blood sugar levels.
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