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Abstract

Diabetes Mellitus is one of the most serious global health
problems with the tendency of increasing sufferers. In 2019 there
were 10.7 million people with diabetes in Indonesia, 90% of
patients with Type 2 Diabetes Mellitus (T2DM). Diet and lifestyle
modification became a-key in blood glucose control. This
research aimed to analyze diet and life style modifications in
blood glucose control in patients with T2DM. This study was an
analytical observational study with a case-control design. The
research subject was T2DM patients who are check-in Endocrine
Polyclinics Dr. Moewardi in Surakarta with a fixed disease
sampling approach. Samples included 106 people with
Haemoglobin Alc (HbAlc) >6.5% and 29 people with
HbAlc<6.5%. Data collection using questionnaires, IPAQ, 24-
hour food recall, and medical records. Analysis of data using
STATA 13 path analysis with significance level p<0.05. Smoking
habits, physical activity, and energy intake are directly related to
HbAlc level and significant (p<0.05). Family income and
education indirectly affected the HbAlc level through energy
intake and significant (p<0.05). Energy intake reduction to
normal or low, lifestyle modifications keep smoking increase the
HbAlc level, but heavy physical activity decreases the HbAlc
level. Low energy intake, quit smoking, and regular heavy
physical activity can control the HbA1c level.
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Introduction

with 10,7 million people with DM,E! and

Diabetes Mellitus (DM) is a global health
problem with an increasingly worsening
tendency.l*2 In 2019 there were 463
million people with diabetes in the
world.Bl' According to estimates, there
were 1.5 million new DM cases annually.
[l Indonesia was ranked seventh globally
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will increase to 21.3 million in 2030.!
DM's prevalence in Indonesia in 2013
amounted to 6.9% and 90% of which was
Type 2 Diabetes Mellitus (T2DM).
Surakarta was a city in Central Java, with
the prevalence of T2DM highest of
22,534 cases. [
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Diabetes was the highest cause of
death in the world, with 5 million people
dying annually.B®! Diabetes is a chronic
disease and can increase the risk of both
microvascular and macrovascular
complications so that control of blood
glucose levels is very important in the
management of diabetes  mellitus
treatment.[>1 The success in controlling
blood glucose levels can be seen by
monitoring the glycated hemoglobin level
(HbALc).[®1 HbA1c reflects the control of
blood glucose patients DM for 8-12
weeks, which was much better than
seeing the concentration of blood glucose
and urine. The HbAlc rate of <6.5
represents a controlled glycemic index in
people with diabetes, and HbAlc > 6.5%
indicates an uncontrolled glycemic
index.[1 The keys to managing T2DM are
changes in diet, lifestyle, exercise, and not
smoking. The primary purpose of
management was to lower the need for
endogenous insulin production,
increasing insulin sensitivity with weight
loss in obese patients, and improving
glycemic control !

Energy intake was significantly
related to fasting blood glucose levels of
T2DM patients. The body's energy was
produced through the metabolic process
of some nutrients such as carbohydrates,
proteins, and fats that produce glucose,
and insulin help glucose can enter the
cells. T2DM patients had an average or
more insulin amount, but the insulin
receptors on the cell surface are less so
that the glucose that enters the cell was
fewer and hyperglycemia. The intake of
carbohydrates and fats was associated
with controlling blood glucose levels, and
protein intake was not related to blood
glucose levels.[1]

The ease of life and transportation
make people less likely to do physical
activity. Inactivity leads to decreased
insulin resistance, leading to impaired
glucose tolerance. Mild physical activity
increased blood glucose levels 3.14 times
compared with moderate physical activity
(OR=3.143, CI=1.54-6.45), [ |n
contrast, other research stated that heavy
physical activity/aerobic exercise
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regularly for seven days did not affect
blood glucose than insulin and C-peptide
administration. [*2 Physical activity in
controlled DM sufferers leads to
increased secretion of catecholamines,
whereas in uncontrolled DM patients can
lead to increased norepinephrine, which
leads to increased blood pressure and
heart rate frequency, microangio-
apati, and rapid increase in cortisol levels.

Patient education and family
income were associated with controlling
blood glucose levels. A person with
higher education (>12 years) tends to
have healthier behavior. There was a
significant relationship between
education and compliance with blood
glucose control in patients with T2DM.[*3]
Highly educated patients were easier
receiving the doctor's therapies to control
glucose levels than the low educated high
socio-economic insignificantly associated
with increasing blood glucose levels by
1.3 times compared to low socio-
economics. High family income made it
easier for someone to buy excess food,
directly increasing blood glucose levels.

A person with a low and middle
income had a habit of smoking to reduce
the stress caused by his life burden.[*4
Smoking lowered insulin's ability to bind
glucose and increases oxidative stress,
which leads to a setback in glucose
metabolism—smoked increased glucose
balance by lowering insulin resistance
within a few hours after smoking.[*®!
Insulin was a glucose carrier decreased by
10-40% in male smokers. Smoking had a
strong and  significant  positive
relationship in increasing HbAlc levels in
males but not in females (OR = 1.83, 95%
Cl = 1.25-2.69). Smokers smoked more
than 20 cigarettes per day when compared
to those who do not smoke.[*]

T2DM patient's adherence to diet
and modification of lifestyle affects the
increase of T2DM. The results of
examining HbAlc levels were an
indicator of controlling blood glucose
levels in T2DM patients. So it is
necessary to research the effect of diet and
lifestyle modification to prevent T2DM
sufferers from the resulting metabolic

Isfaizah, Murti, & Indarto/Path Analysis On The Effects Of Diets And Lifestyle .... 22

DOI: 10.30591/siklus.v10i1.2168.91315



SIKLUS: Journal Research Midwifery Politeknik Tegal

Volume 10, Issue 01, January 2021

complications. The  research  was
prognosis research that results were
expected to determine the most influential
in the blood glucose control | patient with
T2DM as a preventive measure of
diabetes complications.

. Method

This research was an observational
analytic study with a case-control design.
Respondents were taken based on the
status of T2DM disease with HbAlc >
6.5% (uncontrolled blood glucose level);
then, the respondents observed whether
the respondents had a history of exposure
to the research factors or not. This study's
control group was patients with T2DM
with HbAlc <6.5% (controlled blood
glucose levels).

This study's population were all
outpatients at the  Endocrinology
Department of the Disease Polyclinic who
underwent a T2DM re-control at Dr.
Moewardi Surakarta from 17 October to
25 November 2016. Sampling techniques
used a non-random sampling in the form
of fixed-disease sampling, a sampling
procedure based on the disease status of
the research subject (T2DM), while the
exposure status varies according to the
disease status of the research subject.
Fixed-disease sampling ensured a
sufficient number of study subjects in
case groups and controls coming from a
single source population, thus benefiting
researchers when the prevalence of the
disease studied was low. 21 This study
used a 1:4 sample comparison case and
control. The total sample was 143
respondents, with 114 case group
respondents and 29 control group
respondents. After the statistical test,
eight ineligible  respondents  were
excluded, and the total respondents to 135
respondents with 106 case group
respondents and 29 control group
respondents. The determination of the
comparison of case samples and control
based on Hair et al. (2009) stated that the
sample size required in the multivariate
analysis should correspond to the number
of independent variables, where the more
independent  variables analyzed in
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multivariate analysis, the greater the need
for sample size. Comparing the number of
samples and the number of independent
variables in the multivariate analysis
should not be less than 5:1, which means
every independent variable had at least
five  respondents. However, the
recommended comparison between the
number of samples and the number of
independent  variables was  15-20
independent samples per variable. 11 This
study involved seven independent
variables, so the required research
respondents were 7x20, 140 respondents.
This study's variables were education,
family income, smoking habits, physical
activity, fat intake, carbohydrate intake,
protein intake, energy intake, and HbAlc
levels. Data collection techniques using
questionnaires, IPAQ, 24 Food recalls,
and medical records.

The respondents signed informed
consent forms before completing the self-
administered questionnaires. The study
protocol was approved by Health
Research Ethics Committee Document
No. 822/X/HREC/2016 in Moewardi
Hospital Surakarta. Univariate analysis
was used to determine the frequency of
each variable distribution—bivariate
analysis using  Chi-Square  and
multivariate analysis using Path Analysis.
Analysis using STATA 13 found the
effect of diet and lifestyle modification in
blood glucose control in patients with
T2DM.

. Results and Discussion

A total of 135 respondents with DM T2
re-control at the Endocrine Polyclinic of
Moewardi Hospital, Surakarta, there were
29 respondents with controlled blood
sugar control (HbAlc <6.5), and most of
them had uncontrolled blood glucose
control (HbAlc>6.5). The sample
characteristics are presented in table 1.
Most T2DM sufferers with uncontrolled
blood glucose levels were active smokers,
whereas, in  T2DM patients with
controlled glucose levels, only one
respondent remains active smokers, as
shown in table 2. Table 3 shows that all
variables were positively related to
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controlling the blood glucose level of the
T2DM patient. Smoking habits, physical
activity, energy intake, and education
were associated with HbAlc and
statistically significant (p<0.05), while
family income, carbohydrate intake,
protein intake, and fat intake are
associated with the HbAlc level but not
significant (p>0.05). Energy intake is
associated with an increase in HbAlc
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levels by 9.09 times and significant
(p:0.012). Smoking habits were most
closely related to increased HbAlc rate by
42.7 times, and physical activity has the
lowest connection in increasing HbAlc
levels. A sedentary lifestyle, smoking,
obesity were associated with diabetes in
univariate analysis, and only obesity and
sedentary lifestyle were associated with
diabetes in multivariate analysis.*8

Table 1. Characteristics of research subjects based on family income, physical activity, and energy

intake.
Characteristics of Control (HbA1c <6.5%) Cases (HbA1> 6.5%0) p
research subjects Means+SD Min Max MeanstSD  Min Max
Family income 3.18+3.31 0.6 15 2.9742.59 05 20 0.494
(Million)
Physical Activity 1804.17+880.52 198 3500 849,15+779,31 40 3177 <0,001
(METS)
Energy intake 65,97+13,52 43 90 75,17+17,49 45 110 0,016
(%AKG)
Carbohydrate Intake 54,76+9,19 40 73 49,58+11,48 18 79 0,027
(%AKG)
Fat Intake (%AKG) 28,93+7,45 15 41 32,2749,07 10 53 0,102
Protein Intake 16,21+5,34 8 31 17,92+4,97 8 32 0,071
(%AKG)
Table 2. Chi-square Analysis Relationship characteristic research subject with HbAlc rate.
Variable independent OR Cl 95% p
Under Upper
The smoking habits 42,67 5,59 325,61 <0,001
Physical activity 0,154 0,06 0,38 <0,001
Energy intake 9,09 1,18 70,20 0,012
Education 0,16 0,06 0,45 <0,001
Family income 1,31 0,57 3,02 0,520
Carbohydrate intake 0,724 0,21 2,47 0,604
Protein intake 1,81 0,68 4,86 0,234
Fat intake 2,13 0,86 5,25 0,096
Table 3. Characteristics of research subjects based on the smoking habit.
Characteristics of research Control Cases (HbA1>6,5%)
subjects (HbA1<6,5%)
n % n %
Smoking Habits
Passive smoker 28 40 42 60 0,001
Active smoker 1 15 64 98,5
The multivariate analysis result shows control in patients with T2DM.
that diets and lifestyle modification to Carbohydrate intake, protein intake,
control blood glucose levels in T2DM can family income, and education are

be seen in table 4. Energy intake, physical
activity, smoking habits, and fat intake are
directly related to the blood glucose
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in a patient with T2DM through energy
intake. Education is also indirectly related
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to blood glucose control in T2DM
through smoking habits. The strength of
the relationship between variables can be
seen in table 4. Regular energy intake
with daily needs (>90% AKG) increased
HbALc levels by 2.33 times compared to
less energy intake (<90 AKG) and
significantly (p:0.048). Heavy physical
activity (with<1500 METs-min/week)
decreased HbAlc levels by 2.21 times
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and significantly. Smoking increased
HbALc levels by 4.09 times compared to
non-smoking and significance. Higher
education decreased intake energy
consumption by 2.24 and decreased the
habit of quitting smoking by 0.81 and
statistically significant. However, the
family income increased the consumption
of energy intake by 1.23 times and
significantly.

Table 4. Analysis of dietary pathways and lifestyle modification by blood glucose control in Type
2 Diabetes Mellitus.

Dependent and independent Path Coef Cl 95% P
variable relationships
Direct
HbAlc<
Energy Intake (Normal) 2,33 0,017 4,646 0,048
Physical Activity (Heavy) -2,21 -3,360 -1,059 0,000
Smoking Habits (Smoker) 4,09 1,946 6,230 0,000
Fat Intake (Over) 0.71 -0,504 1,935 0,250
Indirect
Energy Intake &
Carbohydrate Intake (Over) -1,14 -3,375 1,089 0,315
Protein Intake (Over) 1,11 0,124 2,109 0,128
Family Income (Medium) 1,23 0,200 2,267 0,019
Education (Higher) -2,24 -3,408 -1,068 0,000
Indirect
Smoking Habits&
Education (Higher) -0,81 -1,496 -0,118 0,022

N Observasi = 135

Log likelihood =-183,53
AIC = 391,06

BIC = 425,92

Descriptions :
<= Associated

Rl i TGl Eirecnnaall

Edhsca tiomn Fammily Inoome intake

Chart 1. Diagram of Path Analysis.
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Control of blood glucose levels in
T2DM is influenced by strenuous
physical activity. Meanwhile, smoking
habits, energy intake and fat intake affect
HbA1c levels. The high energy intake is
influenced by protein intake and family
income. Higher education affects the
decrease in energy intake and smoking
habits. This study shows that physical
activity directly affects HbAlc levels,
and smoking mostly has a direct effect
on increasing HbA1c levels in T2DM.

Smoking behavior in T2DM
would increase HbAlc levels by 4.09
times higher (p <0.001). Smoking could
increase oxidative stress, systemic
inflammation, endothelial dysfunction
and impairs B-pancreatic cell function
with chronic inflammation of the
Pancreas.[*°] Nicotine exposure
immediately increases HbAlc by 9% to
34.5%.[201 The sensitivity to the insulin
produced by pancreatic B-cells was
reduced in people with T2DM who
smoke so that the blood glucose would
be increased. The nicotine in cigarettes
decreases red blood cells' function to
transport glucose into cells for 10-12
hours until smoking cessation, so much
glucose circulating in the blood.?] The
sensitivity to the insulin produced by
pancreatic B-cells was reduced in people
with T2DM who smoke so that the blood
glucose would be increased. The
nicotine in cigarettes decreases red blood
cells' function to transport glucose into
cells for 10-12 hours until smoking
cessation, so much glucose circulating in
the blood.[*®! Smoking had a strong and
significant  positive  association in
increasing HbALc levels in men but not
in women (OR = 1.83, 95% CI = 1.25-
2.69) in smokers of more than 20
cigarettes a day when compared to
nonsmokers.['®  Smoking  reduces
insulin's ability to bind glucose and
increases oxidative stress, which causes
a decline in glucose metabolism.
Smoking lowered insulin resistance
within hours of smoking, during which
insulin decreases by 10-40% in men who
smoke compared to those who do not. In
T2DM, smoking showed a collapse of
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insulin stimulation on glucose transport
in skeletal muscle, causing much glucose
to be not absorbed in the cells and
circulating outside the cells. This can
increase blood glucose levels and, in
chronic smokers, high plasma insulin
concentrations, resulting in the release of
other factors that affect insulin
sensitivity, besides nicotine consumed in
the long term, will result in
hyperinsulinemia and insulin
resistance.[??]

Smoking habits were influenced
by education. The results showed a
negative relationship between education
and smoking habits of 0.81, and it was
significant (p = 0.022). A college
graduate tended to seek more
information about diseases and ways to
control glucose levels, including the
content and dangers of smoking. This
can influence people to quit smoking or
not, so they would not have
complications after diabetes. However,
education does not affect smoking
habits.[??]

Physical activity is the most
influential factor in reducing blood
glucose levels. Strenuous physical
activity (> 1500 METSs) decreased the
HbALc level by 2.21 times greater than
moderate and significantly. Daily
physical activity > of 30 minutes was
more effective than 60 minutes/day at
certain times.[?*l Meanwhile, a physical
activity carried out at a particular time
can only increase sensitivity to insulin
for 24-72 hours, and insulin will increase
after 72 hours. So in T2DM, it is
necessary to do physical activity at least
3x [/ week, moderate or 150
minutes/week.[?l  Regular  physical
activity — will  stimulate  glucose
production, which is released from
glycogen reserves in the liver by
glycogenolysis and activates insulin
receptors, causing glucose uptake into
cells, which increases which can reduce
blood glucose levels.[?]

Meanwhile, strenuous physical
activity at certain times will only impact
activity, and blood glucose levels will
increase again after activity/at rest and
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can cause psychological stress that
increases cortisol production.]  The
average activity in the control group was
much higher than that in the case group
so that the possibility of sensitivity in the
control group was better to insulin than
in patients with low physical activity. In
the case group, physical activity was
much lower (849.15 + 779.31) than in
the control group. Type 2 diabetes
mellitus sufferers with HbAlc levels >
of 6.5% were usually accompanied by
microvascular and  macrovascular
complications so that their physical
activity was very light and some could
no.

Physical activity could stimulate
muscle  glucose transport, acute
strengthening of insulin action, and
upregulation of long-term insulin
transfer pathways (insulin signaling) that
stimulate glucose metabolism and
skeletal muscle fat output. At resting
conditions, glucose uptake by muscle
tissue  requires insulin  (insulin-
dependent). Whereas in someone who
had physical activity (active muscles),
the muscle's need for glucose increases,
but the need for insulin does not increase
due to an increase in insulin receptor
sensitivity in muscles and an increase in
the number of active insulin receptors
during exercise (non-insulin-
dependent).[23:24]

The physical activity of patients
with controlled diabetes causes an
increase in catecholamine secretion.
Whereas in uncontrolled DM patients, it
could cause increase in norepinephrine,
which causes an increase in blood
pressure and heart rate,
microangiopathy, and a rapid increase in
cortisol levels. The thickness of the mid-
thigh muscles corresponds to a change in
HbAlc of 0.52. This shows that light
physical activity is associated with
uncontrolled blood glucose levels (OR =
3.143, 95% CI = 1.54-6.45).['1 Contrary
to what states that regular aerobic
exercise for seven days does not affect
changes in blood glucose during, insulin
and C -peptide after oral glucose test.['?]
This is probably because regular exercise
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for seven days increases the incidence of
hypoxia. Hypoxia will cause the
sympathetic nervous system to produce
norepinephrine and the adrenal glands,
which secrete cortisol and epinephrine,
suppressing insulin production to break
down glucose. As a result, increased
glycogenolysis will increase lactate
output and increase glucose levels
produced in the liver. This decrease in
insulin sensitivity causes a little glucose
uptake into the cells and causes much
glucose circulating in the blood, called
hyperglycemia. Acute physical activity
in type 2 DM patients in highland areas
cannot control blood glucose levels and
even worsens blood glucose levels.[?¢1 In
an increase in oxygen levels will
decrease by 1% (100 m to 2500 m),
which causes hypoxia to increase
glycogenolysis.

Regular energy intake increases
the HbAlc level by 2.33 and is
significant (p = 0.048). A low-energy
diet in obese T2DM patients before
insulin therapy can improve blood
glucose control by reducing body weight
and reducing HbA1c.?1 A low-energy
diet in people with T2DM without
insulin and accompanied by physical
activity was very significant in weight
loss, and HbALc repair was better than
T2DM patients with insulin
administration.?81 This is most likely
caused by DM disease duration,
decreased cell function B-pancreas, or
the effect of insulin therapy, which
makes the patient fat quickly. Parutu
stated that there was a significant
relationship between energy intake and
controlling blood sugar levels.* In
T2DM, there was interference with
insulin secretion or insulin sensitivity
disorders, so much glucose cannot be
processed entirely into energy. So much
glucose was circulating in the blood and
blood. Uncontrolled glucose levels can
be seen with an increase in HbAlc.

A low-energy diet can be achieved
in various ways, such as a high-
carbohydrate diet, a low-carbohydrate
ketogenic diet, a low-fat diet, and a high-
Mono-Unsaturated Fatty Acid (MUFA)
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diet that adapted to the condition of each
patient.[223031 The results of this study
show that the intake of carbohydrates
indirectly affects the control of blood
glucose levels through energy intake,
where carbohydrate intake lowers the
energy intake by 1.14, but not significant
(p=0.315). This was likely due to
differences in carbohydrate intake in
case and control groups where the
average carbohydrate intake in the case
group is much lower than the control
group. In case groups tend to lower the
intake of carbohydrates to control blood
glucose levels (a low carbohydrate diet)
but are less concerned with other
foodstuffs such as proteins and fats,
where the patient tends to increase fat
and protein their energy needs. Increased
fat intake, incredibly saturated fat, is
hazardous in controlling blood glucose
levels and the risk of cardiovascular
complications. When fats in foods are
high, protein is a more functioning
substance builder and produces amino
acids. Low-carbohydrate ketogenic diets
(high in protein and MUFA) are much
better when compared to low-energy
diets. A low Diet of ketogenic
carbohydrates (less than 20 gr/day)
during 24 weeks is very effective in
weight loss, blood glucose levels, and
HbAlc. A low-carbohydrate ketogenic
diet was shown to lower triglyceride,
total cholesterol, LDL, wurea, and
increase HDL to prevent cardiac muscles
and change the heart muscle to
normal.?JAn excellent low-
carbohydrate diet should be balanced
with a high MUFA diet. Diet high
MUFA can lose weight, improve body
fat, lower waist circumference, diastole
blood pressure, HbAlc, fasting blood
glucose, decrease the need for insulin
and retain HDLC.BY Increased MUFA
intake reduces the saturated fat
intake/Saturated Fatty Acid (SFA). High
Fatty acids increase insulin resistance
and cause pancreatic cells to die. High
MUFA diets proved to reduce the risk of
cardiovascular complications in T2DM
patients.
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Besides being a building
substance, protein can also function as an
energy source after carbohydrates and
fats. The path analysis results show an
indirect relationship between protein
intake and glucose level control through
energy intake. Protein intake increased
energy intake by 1.12 and significantly
(p = 0.028). This was probably due to the
average protein intake in patients with
controlled and uncontrolled diabetes
mellitus, where the average protein
intake in the category was less than in the
Adequate Nutrition Figure. Diets high in
protein and energy intake before a big
meal have been shown to increase the
secretion of peptides such as GLP-1,
GIP, and Cholecystokinin (CCK) to slow
gastric release and stimulate insulin
secretion to break down nutrients. The
prolonged gastric discharge will cause
blood glucose levels not to rise quickly
after loading plasma glucose.%

Fat is the most significant
contributor in producing 9 Kcal of
energy in 1 gram of fat, so an increase in
fat intake is very influential in increasing
total energy intake. However, the main
function of energy-producing substances
is still carbohydrates. The fat intake
increased the HbAlc rate by 0.71 but not
significant (p=0.250). This was due to
the average difference in fat intake in
both research groups. The fat intake in
the case group was higher than the
control group. The average fat intake in
both groups was more than the
Nutritional Adequacy Rate. This high
intake of fat is the largest contributor to
energy intake to be stored as free fat, and
through gluconeogenesis will convert
fatty acids into glucose—increased
gluconeogenesis in T2DM sufferers
caused uncontrolled blood glucose
levels. Reducing saturated fat / SFA
intake and increasing single unsaturated
fat intake (MUFA) or unsaturated double
fat / polyunsaturated fatty acid (PUFA)
are beneficial in improving glycemic
control and lowering cholesterol
(LDLC). Increased MUFA intake can
improve glycemic control and prevent
the occurrence of cardiovascular
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complications.?l A diet high in saturated
fat increases blood glucose, HbAlc, and
fasting plasma insulin (33%, 15%, and
70%).B1 It could lead to the
development of insulin resistance in
T2DM patients. Also, it could increase
the risk of dyslipidemia that harms the
circulatory system. Fatty acids cause the
cell membrane's contents to become
fluid or a signal medium for insulin
transduction and insulin action.[*?

Education and family income
determine the food choices consumed by
the family. Higher education in T2DM
patients decreased energy intake by 2.24
compared with patients with low
education and was statistically reliable
(p <0.001). T2DM patients with higher
education knowledge and adherence to
the diet, exercise, and taking/injecting
diabetes drugs were better at controlling
their daily energy intake. [3 The
increasing level of education will
increase adherence to dieting, physical
activity/exercise, and medicine. [
Energy intake was influenced by family
income. There was a significant
relationship between family income with
energy intake (p=0.019). High family
revenues increase energy intake by 1.23
times when compared to the low family
income. Family income in controlled
DM patients was much higher than in
uncontrolled DM. A high family income
will increase purchasing power, increase
the total energy intake from fat and the
total energy intake. Simultaneously, low
family income tends to meet the basic
needs of high energy than high nutrition
(vegetable and fruit intake). Also, low
family income ower the chance of
exercising when compared with high
family income. This study was not in line
with socio-economic status, indirectly
related to the prevalence of type 2
diabetes mellitus.34 There was no
difference in the effect of family income
with a decrease in blood glucose level
control.

. Conclusion
Energy consumption with standard
energy requirements (> 90 IMR) caused

p-ISSN: 2089-6778
e-ISSN: 2549-5054

uncontrolled blood glucose levels with
an increase in HbAlc in T2DM sufferers
compared to low energy consumption.
Regular physical activity for a week (>
1500 METs-min / week) increases blood
glucose levels controlled, causing a
decrease in HbAlc. Regular daily
physical activity of at least 30 minutes
every day/week was better for
controlling blood sugar levels and
increasing insulin  sensitivity than
strenuous physical activity done once a
week. The smoking habit causes
uncontrolled blood glucose levels in
T2DM patients because it caused insulin
sensitivity in the production of f-
pancreatic cells to decrease and causes
blood sugar levels to be uncontrolled.

Reducing energy intake, quitting
smoking, and doing regular physical
activity at least 30 minutes every day,
can control blood glucose levels in
T2DM sufferers. Uncontrolled HbAlc
levels in T2DM were caused by
excessive energy intake, continuous
smoking habits, and lack of physical
activity, so further research is needed on
the duration of physical activity and
energy intake that can control blood
sugar levels in people with T2DM
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