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Results of scanning for diabetes, obesity and blood
pressure: a sample from manisa in western turkey

Abstract

Objectives: We aimed to create awareness of diabetes, hypertension and obesity by
carrying out scanning for these illnesses.

Design: The study designed descriptive.
Setting: One hospital in the Turkey.

Method: The study was planned descriptive in order to create awareness of diabetes, obesity
and hypertension by scanning these diseases with 210 participating individuals in Manisa
State Hospital Garden on 24 December 2014. For scanning in the research, we used five
glucometers for fingertip capillary blood glucose measurement, three sphygmomanometers,
and two scales for size-weight measure. A data collection form developed by the researchers
was used. Data were analyzed using the SPSS 15.0 software package.

Results: It was found in the study that mean blood glucose levels, systolic blood pressure,
diastolic blood pressure and BMI increased with increasing age of the individuals
(p<0.005). It was determined that there was no significant relationship between gender and
blood glucose, systolic blood pressure, diastolic blood pressure and BMI (p>0.05).

Conclusion: The results of the screening showed a total of 23 people with blood sugar
levels of 200mg/dL or diabetic. Of these 23 people, 16 were female and seven were male.
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Background

In WHO rankings, diabetes has been recognized as being in the
group of rapidly increasing epidemiological diseases.! It was found
that there were 400million adult diabetics in the world in 2015, and
this number is predicted to rise to over 640million by 2040. Seventy-
five percent of diabetics in the world live in medium and low income
countries, and five million people in the world die of diabetes each
year. The cost of medical care for diabetic individuals is more than
670billion dollars annually according to the IDF.? According to
the results of a 2010 study by Diabetes Epidemiology in Turkey
(TURDERP II), the prevalence of diabetes is 13.7%, the prevalence of
obesity is 32%, and the prevalence of hypertension is 30%.’

Introduction

Diabetes is a chronic metabolic disease in which the organism
cannot make adequate use of carbohydrates, fats and proteins because
of insulin deficiency or defects in sensitivity to insulin, resulting in the
need for constant medical care.* All adults should be assessed for type
2 diabetes risk factors, according to their demographic and clinical
characteristics. Diabetes scanning should be carried out on obese or
overweight individuals (BMI >25kg/m?) and especially on those with
central obesity (waist measurement of >88cm in women and >102cm
in men) three times a year from the age of 40, and for preference
Fasting Plasma Glucose (FPG) and diabetes scanning. In addition,
those with a BMI of >25kg/m? should be investigated more frequently
and from a younger age if they fall into one of the risk groups below:**

i. Those with first-degree relatives with diabetes,

ii. Those from ethnic groups with a high prevalence of diabetes,

iii. Women who have given birth to large babies or who have been
diagnosed with Gestational Diabetes Mellitus (GDM),

iv. Hypertensive individuals (blood pressure >140/90mmHg),

v. Dyslipidemics (HDL-cholesterol <35mg/dl or triglyceride
250mg/dl),

vi. Those with previous abnormal fasting glucose or abnormal
glucose tolerance,

vii. Women with polycystic ovary syndrome,

viii. Those with clinical disease or findings relating to insulin
resistance (acanthosis nigricans),

ix. Those with coronary, peripheral or cerebral vascular disease,
x. Those born with low birth weight,
xi. Those with a sedentary lifestyle or with low physical activity,
xii. Those with a diet rich in saturated fats and low in fiber,
xiii. Schizophrenia patients and those using antipsychotic drugs,

xiv. Patients who have undergone solid organ (especially renal)
transplantation.*?

The simplest method of diabetes scanning is random plasma
glucose measurement. In this method, blood sugar is measured
randomly at any time of day, and values of 200mg/dl or above lead to
a diagnosis of diabetes mellitus. If an individual’s blood sugar level
is 200mg/dl or above and if there are any of the basic symptoms and
signs of diabetes such as polyuria, polydipsia, polyphagia, unexplained
weight loss, blurred vision, unexpectedly late healing of wounds
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or infections or an increase in sleepiness, the individual should be
sent to endocrinology and definite diagnosis and treatment should be
set in motion.>® Hypertension is a disorder of Blood Pressure (BP)
regulation, and is a rise in blood pressure above the normally accepted
limits. BP should be categorized as normal, elevated, or stages 1 or
2 hypertension to prevent and treat high BP. Normal BP is defined
as <120/<80mmHg; elevated BP 120-129/<80mmHg; hypertension
stage 1 is 130-139 or 80-89mmHg, and hypertension stage 2 is >140 or
>90mmHg. A systolic blood pressure of 90mmHg or above is defined
as hypertension10. Previous guidelines identified high blood pressure
as >140/90mmHg. In the literature now, systolic blood pressure of
130mmHg or more is known as systolic hypertension, diastolic
blood pressure of 80mmHg or above as diastolic hypertension, and
both together as mixed (systo-diastolic) hypertension.” ' Obesity is
defined by the WHO as “an abnormal or excessive accumulation of fat
such as to disrupt health”.! Also, obesity is defined as a multifactorial
disease arising from genetic, metabolic, social, behavioral and cultural
factors.!" Today, the most commonly used anthropometric method of
assessing obesity is body mass index (BMI). This is calculated as
weight divided by height squared (kg/m?).'? According to the WHO, a
BMI of over 25kg/m? is classed as overweight, and 30kg/m? or more
as obese.'

Objectives

We aimed to create awareness of diabetes, hypertension and
obesity by carrying out scanning for these illnesses.

Methods

Participants

This descriptive type research was conducted with a population
of the individuals in the garden of Manisa State Hospital, which is
attached to the Secretariat of the Public Hospitals Association of
Manisa Province. No sampling method was applied in the research,
and the research was performed on 210 individuals who volunteered
to participate in the diabetes scanning, chosen by a simple random
sampling method.

Ethical considerations

Before starting the research, permission was obtained from the
Ethics Committee of Celal Bayar University Medical Faculty, dated
17.12.2014 and numbered 20478486-410. Also, written permission
was obtained from the Secretariat of the Manisa Province Public
Hospitals Association of the Ministry of Health and from the office
of the Head Physician of Manisa State Hospital. The individuals
participating in the study were given information on the purpose and
the content of the study, and their written and oral permission was
obtained.

Instruments

Five strip glucometer instruments measuring glucose from
fingertip capillaries, three sphygmomanometer blood pressure
instruments and two scales measuring height and weight were used to
conduct the scan. A form developed by the researchers recording the
participant’s name, address, telephone number, age, gender, height,
weight, and blood sugar and blood pressure measurement results was
used to collect data.

Statistical analysis

The package SPSS 15.0 was used in the statistical analysis of the
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findings obtained in the research. In evaluation of the data, Kruskal
Wallis (It is used to investigate whether there is a difference between
the mean of three or more groups in non-normal distribution groups.
For example, it is like examining the difference between 20-24 age,
25-29 age and 30-34 age groups) and Independent t test analyses (Two
independent sample T-tests are used to investigate whether there is
a difference between the two sample groups in terms of averages.
characteristics. For example, two independent sample t tests are
used to look at the difference between male and female) were used
with descriptive analyses such as frequency, percentage, mean, and
standard deviation.

Results

Table 1 shows the age and gender of the individuals scanned. It
can be seen from Table 1 that 60% of the individuals scanned (n=126)
were female, and that their mean age was 50.84+14.47 (min=10
max=92) years. Considering the individuals scanned by age groups,
it is seen that 26.7%(n= 56) fell into the 41-50 age group, 24.3%(n=
51) into the 51-60 age group, 16.7%(n=35) into the 61-70 age group,
and 16.2%(n=34) into the 31-40 age group (Table 1). Table 2 shows
the values of the individuals’ blood sugar, blood pressure and BMI.
The individuals’ mean blood sugar value was 130.12+68.72mg/
dl (min=57 max=469), their mean systolic blood pressure was
129.36+24.69mmHg (min=90 max=220), and their mean diastolic
blood pressure was 76.99+14.77mmHg (min=50 max=140). Their
mean BMI was 28.32+5.93kg/m? (min=15.94 max=51.56) (Table
2). In Table 3 an investigation was made of the relationship between
the metabolic values of the individuals scanned and their age groups
and gender. A statistically significant correlation was found between
the individuals’ age groups and their mean blood sugar values (X*=
20.350 p=0.005* Kruskal Wallis). Mean blood sugar values in the 51-
60 age group were found to be highest with a mean of 145.96+26.24
(Table 3). The individuals’ mean blood sugar levels showed a rise
with age up to the age of 60, but in the 61 and above age groups
it fell somewhat (Table 3). A statistically significant correlation was
found between the individuals’ age groups and their mean systolic
(X*= 23.920 p=0.001* Kruskal Wallis) and diastolic (X*>= 16.906
P=0.018* Kruskal Wallis) blood pressure values. The highest levels
were found in the 71-80 and 81-90 and above age groups with a mean
systolic blood pressure of 145mmHg, and in the 61-70, 71-80 and
81-90 and above age groups with a mean diastolic blood pressure of
80-87.50mmHg. It was seen that the mean systolic and diastolic blood
pressures of the individuals increased with age (Table 3).

The correlation between the individuals’ age groups and their mean
BMI was found to be statistically significant (X?>=27.665 p=0.000*
Kruskal Wallis). Mean BMI values in the 41-50, 51-60 and 61-70
age groups were the highest at 28.96 to 29.96, which is overweight
according to the WHO. These three groups were close to the obesity
threshold of 30kg/m?. Mean BMI values showed an increase up to the
age of 70, and fell somewhat in the 71 and above age group (Table
3). No statistically significant correlation was found between the
individuals’ gender and their blood sugar, systolic blood pressure,
diastolic blood pressure or BMI (p>0.05 Independent t test) (Table
3). In Table 4, the blood sugar values of individuals in the scanned
groups were ranked according to the blood sugar values of the Turkish
Diabetes and Obesity Foundation. Blood sugar values were normal
(below 140mg/dl) in 90 females and 67 males, a total of 157 people.
Twenty five people—17 females and eight males—had blood sugar
levels of 141-199mg/dl (Impaired Glucose Tolerance or possibly
diabetic), and 23 people (16 female and seven male) had blood sugar
values of over 200mg/dl (diabetic) (Table 4).
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Table | Individuals’ Identifying Characteristics

Characteristics AvgiSD Min Max

Age 50.84+14.47 10 92

Gender n %

Female 126 60

Male 84 40

Age groups n %

10-20years 3 1.4

21-30years 14 6.7

31-40years 34 16.2

41-50years 56 26.7

51-60years 51 24.3

61-70years 35 16.7

71-80years 13 6.2

81-90years and over 4 1.9

Total 210 100

Table 2 Individuals’ Metabolic Values
Metabolic values AvgtSD Min Max
Blood sugar(mg/dl) 130.12+68.72 57 469
Systolic blood pressure(mmHg) 129.36+24.69 90 220
Diastolic blood pressure(mmHg)  76.99+14.77 50 140
BMI(kg/m?) 28.32+5.93 15.94 51.56
Discussion

It was found that as the age groups of the individuals in the study
increased, their mean blood sugar level, systolic blood pressure,
diastolic blood pressure and BMI values also increased (Table 3).
According to 2010 data from the Turkish Diabetes, Hypertension,
Obesity and Endocrinological Diseases Prevalence Study (TURDEP
1), the prevalence of diabetes in the adult Turkish population has
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reached 13.7%,* and according to IDF 2015 data, more than 415
million people in the world are diabetic and 46% of diabetics in the
world have not been diagnosed.? A statistically significant correlation
was found in the scan between age groups and blood sugar levels
(X*=20.350 p=0.005* Kruskal Wallis). Blood sugar levels were
highest in the 51-60 age group, with a mean value of 145.96+26.24
(Table 3). According to 1998 data from the Turkish Diabetes,
Hypertension, Obesity and Endocrinological Diseases Prevalence
Study (TURDEP I), more than 10% of the frequency of diabetes
begins in the 45-49year age group.'* A welcome finding of the present
study was that blood sugar levels were high at a more advanced age
than in the TURDEP-I study. In TURDEDP II the frequency of diabetes
was found to be slightly higher in females than in males, but there was
no significant difference between males and females.? In the present
study as in the TURDEP II study, the mean blood sugar levels of
females were found to be slightly higher than those of males (Table
4). A total of 23 individuals—16 females and 7 males—had blood sugar
levels of over 200mg/dl (diabetic) when scanned in the study (Table
4).

However, no statistically significant correlation was found between
gender and mean blood sugar levels (Table 3). As the 2015 IDF
diabetes atlas states, scanning for diabetes is important for preventing
complications and for early diagnosis and treatment. In the world, one
adult in two has undiagnosed diabetes.? This shows that diabetes is a
significant public health problem. In the scan, a statistically significant
correlation was found between the individuals’ age groups and their
mean BMI values (X?*=27.665 p=0.000* Kruskal Wallis). Mean BMI
values were highest (28.96-29.96) in the 41-50, 51-60 and 61-70 age
groups. These three groups approached the obesity threshold of 30kg/
m?, and mean BMI values increased with age until the age of 70.
Today, the most frequently used anthropometric method of assessing
obesity is BML.!'? According to the WHO, a BMI of over 25kg/m? is
classified as overweight, and those with a BMI of over 30kg/m? are
classified as obese.! According to 2010 data in the TURDEP II study,
the frequency of obesity in Turkey was found to be 32%, and it has
increased by 44% in 12years.’ In the TEKHARF study, the prevalence
in a 30year-old cohort in 2001-2002 was 23.5% in males and 44.2%
in females.!* In a study by Oguz et al.'® with 4264 participants in four
different regions of Turkey, the prevalence of obesity was found to be
30.4%, and the prevalence of overweight was 36%.'

As WHO data and these studies show, BMI increases with advancing age and is increasing over time in the country in general. It was found
that the correlation between the individuals’ age groups and their mean systolic (X?=23.920 p=0.001* Kruskal Wallis) and diastolic (X*>=16.906
P=0.018* Kruskal Wallis) blood pressure values was statistically significant. It was found that as their age increased their mean systolic and
diastolic blood pressure also increased (Table 3). The hypertension rate in the TURDEP II study as in the TURDEP I study was found to be
approximately 30% and the male-female and urban-rural differences were lost.> According to the WHO 2012 statistics report, one in three adults
has high blood pressure and blood pressure increases with age.” According to data for 2010 from the Centers for Disease Control and Prevention
(CDC) in America, there are 59 259 cases of hypertension aged 18 or over, of whom 21 425 are persons aged 65 or over.”!® As stated in the
results of these studies, it is observed that blood pressure increases in direct relationship with increasing age. The results of our scanning are

similar to those of other studies.

Table 3 Correlation between Metabolic Values,Age Groups and Gender

Identifying N Blood sugar Systolic blood Diastolic blood BMI
characteristic (Mg/DI) pressure(Mmhg) pressure(Mmhg) (Kg/m?)
Age groups(KW) :(::2000::0 X?=23.920 p=0.001* X?=16.906 P=0.018* :;:2070325
10-20years 3 129.33+48.23 113.33£11.54 50.00+17.32 19.34+2.72
21-30years 14 90.35+12.85 [11.42£15.11 70.71£12.06 23.28+5.10
31-40years 34 130.09+£89.83 120.58+17.91 75.58+12.06 28.21£7.20
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Table continued...
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Identifying N Blood sugar Systolic blood Diastolic blood BMI
characteristic (Mg/DI) pressure(Mmhg) pressure(Mmhg) (Kg/m?)
X2=20.350 - _ % - _ «  X?=27.665
Age groups(KW) p=0.005* X2=23.920 p=0.001 16.906 P=0.018 p=0.000*
41-50years 56 128.81+64.44 129.45+24.60 78.00+14.58 28.96%5.50
51-60years 51 145.96+26.24  130.00+24.32 76.80+13.79 29.96%5.79
61-70years 35 127.80+64.36 138.52+27.09 80.88%15.83 29.18+4.38
71-80years 13 120.91£31.55 145.00£28.44 80.00%14.14 25.99+5.02
Sl%yearsand 4 1337513542 145.00423.80 87.50£9.57 2369452
t=-0.885 _ _ _ _ t=-0.568
Gender (t test) 5=0.388 t=-0.818 p=0.414 =-1.250 P=0.213 5=0.570
Female 126 133.52+70.16 128.21426.02 75.93+15.77 28.15+6.33
Male 84 125.03+66.61 131.08+22.63 78.55+13.07 28.61+5.30
Kruskal Wallis (KW) Independent t test (t test) * p<0.005 is significant
Table 4 Rates of Diabetes in Individuals Scanned
Rates of diabetes Female Male Total Pearson chi-square P
Below 140mg/dl - Normal 90 67 157
141-199mg/dl — Impaired glucose tolerance (possibly diabetic) 17 8 25
Above 200m/dI - diabetic 16 7 23
Total 123 82 205
Limitations References

This study has several limitations. First, the sample was recruited
from only one city in Turkey. It was not conducted with participants
living in different areas. Second, the sample size could have been
larger if more opportunities to conduct the survey at more convenient
research sites had been chosen and organized. Thus, this discussion
cannot be generalized to frail populations in the community.

Conclusion

It was found in the study that as the individuals’ age groups
increased, their mean blood sugar levels, systolic and diastolic blood
pressure and BMI values also increased. No significant correlation was
found between the individuals’ gender and their blood sugar, systolic
and diastolic blood pressure or BMI. Scan results indicated that, as
with the findings of prevalence studies conducted in the country as a
whole such as TURDEP I, TURDEP II and TEKHARF and the IDF
2015 atlas, diabetes, obesity and hypertension are important public
health problems in this country as in the world.
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