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Background and Aims: Due to the high prevalence of carbohydrate and lipid 

metabolism disorders worldwide and in Iran and as recommended by the 

international diabetes federation, about more investment in diabetes research in 

Iran, it is decided to perform of this study in the urban and rural area of Gotvad 

city in the Khuzestan Province of Iran.  

Materials and Methods: In this cross-sectional study, among 31822 eligible 

people, 4138 people aged 29 years or more participated between November 

2017 and March 2018. Samples were obtained from patients, and after 

centrifugation and separation of serum, fasting blood sugar (FBS) and total 

cholesterol were measured employing the Glucose and Cholesterol Assay Kit of 

Pars Azmun Company. Since FBS and cholesterol statuses are ordinal, an 

ordinal logistic regression proportional odds model was used to identify the risk 

factors of responses if the proportional odds assumption satisfies. Univariate 

analysis was performed with independent t-test and ANOVA with a Tukey post-

hoc.  

Results: Two models were determined, and except the area in predicting 

cholesterol status; all other covariates, including age, FBS value, cholesterol 

value, sex, and area in predicting FBS, were the significant predictors of 

cholesterol and FBS levels. 

Conclusions: Although there where a high prevalence of FBS and cholesterol 

level disturbances, from 24.9% and 25.9% of the population with disturbances 

in serum cholesterol and glucose levels, respectively, nearly 80% and 25.9% of 

them are in the borderline high group and impaired fasting glucose states, 

respectively which can return them to a healthy state with appropriate and 

prompt interventions.   
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Introduction 

Diabetes mellitus is one of the significant health 

problems in developing countries [1]. Diabetes 

is the fourth or fifth cause of death in most 

high-income countries and one of the world’s 

greatest health challenges [2]. Diabetes mellitus 

and a milder form of it, glucose intolerance, are 

found in almost the entire world [3]. Diabetes 

mellitus has complications that can reduce the 

quality of life in these patients [4, 5]. Diabetic 

patients are often hospitalized four times more 

than other people [6]. 

The prevalence of diabetes has increased 

significantly over the past two decades [1]. 

According to the International Federation of 

Diabetes (IDF) report, the number of patients 

with diabetes in 2015 was estimated to be 415 

million and expected to reach 642 million 

worldwide by 2040 [7]. The number of 

people with impaired glucose tolerance (IGT) 

will increase to 472 million by 2030, which 

will comprise 8.4% of the world’s adult 

population [8].  

According to the World Health Organization/ 

American Diabetes Association criteria for the 

diagnosis of diabetes mellitus, fasting serum 

glucose was considered ≥126 mg/dl. Also, 

fasting serum glucose between 100-125 mg/dl 

was considered as IFG (is a fasting glucose 

level between those of normal and diabetic 

individuals) [9, 10]. Individuals with IFG are at 

high risk of progressing to diabetes. Moreover, 

they are at increased risk of developing 

cardiovascular disease (CVD) [10]. 

Iran has taken third place in the Middle East 

and North Africa Region to have the highest 

adult population with diabetes [11]. According 

to the latest estimation, 9.1% (35.4 million) of 

the adult population in the Middle East and 

North Africa region has diabetes and is 

expected to nearly double by 2035 [11, 12]. 

Health costs spent on diabetes are 11.6% and 

8.6% in the world, and in Iran, respectively [4, 

6]. IDF has recommended that Iran needs more 

diabetes research [13]. 

CVD is another primary global health concern 

prevalent globally and is recognized as one of 

the most critical health threats to humans [14]. 

Hyperlipidemia is one of the main risk factors 

for the development of CVD [15]. 

Blocked coronary arteries and atherosclerosis 

will commence coronary artery disease via 

precipitating cholesterol, calcium, or producing 

cellular lesions and other substances in the 

arteries’ inner layers, together with the 

formation of connective tissue called plaque 

atherosclerosis [16]. Atherosclerosis is a 

process of hardening of the arteries due to 

cholesterol deposition in the arterial wall,  

which causes narrowing of the arteries. 

Atherosclerosis and atherosclerotic disorders 

such as coronary, cerebrovascular, and 

peripheral vascular diseases in the presence of 

hyperlipidemia have been accelerated [17]. 

Atherosclerosis can cause coronary artery 

ischemia and cause mortality [18]. The positive 

and healthy relationship has been thoroughly 

proven between total serum cholesterol and 

CVD risk [19]. 

According to estimations, CVD is responsible 

for about 40 to 45 percent of deaths [14]. CVD 
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accounts for one-third of all deaths. CVDs are 

believed to be responsible for the leading cause 

of death and disability of people in 2020 [18-

21]. 25% of people with atherosclerosis, 

without any symptoms, die suddenly or with a 

heart attack [22]. 

Recently, with the changing lifestyle, namely 

the industrialization and changing diets and  

the reduction of physical activity, the 

prevalence of hyperlipidemia is also increasing 

[19]. Almost many of the agents that cause 

diabetes and hyperlipidemia are overlapped. 

Hence, interventions that alter these conditions 

diminish glucose and cholesterol levels and 

directly affect raising the level of life quality of 

the community. 

In the present study, a part of screening for the 

promotion of population health was carried out 

in comprehensive health care centers in the 

urban and rural people of Gotvand’s city  

in the Khuzestan province of Iran. The serum 

concentration of glucose and cholesterol  

was measured in people over 29 years to  

detect definite cases of hyperglycemia and 

hypercholesterolemia.   

Materials and Methods 

This cross-sectional study was done between 

November 2017 and March 2018 to measure 

fasting serum glucose and cholesterol levels in 

individuals aged 29 years and higher in 

Gotvand city in Khuzestan Province in Iran.  

It should be mentioned that 4138 people 

participated in this study.  

Gotvand County has five towns and 34 villages 

and 26123 and 43404 urban and rural 

populations, respectively, that 12288 and 19534 

of those in urban and rural areas were eligible 

for participation in this screening study. 

Of those in urban areas, 12288 people  

and in rural areas, 19534, were eligible for 

participation in this screening study. The 

relevant individuals were identified based on 

the household number and information on the 

Sib system (Integrated Health System) of the 

Iranian Ministry of Health. They were then 

informed through personal referrals to health 

centers, referring family physicians to rural 

centers during weekly monitoring, installing the 

banner in the health centers of cities, villages, 

and health homes, through the people living in a 

neighborhood and referred to participate in this 

screening study. After referring to one of the 

health centers, these people received a referral 

form and were informed about the sampling 

conditions (such as 8-12 hours of fasting). The 

sampling unit was referred to in the same center 

and venipuncture was done by trained 

personnel on the date entered in the form.  

Samples (5 mL of venous blood in the fasting 

state) were collected from the rural and urban 

centers from each person and transferred (at a 

temperature of 2-4˚C) within 2 hours of 

sampling to the contracting laboratory in 

Gotvand city. Samples were centrifuged 

immediately after receiving 2000×g for 10 

minutes [23], and their serum was separated and 

removed. Immediately, glucose and cholesterol 

tests were performed. 

At the beginning of each working day, the 

accuracy of the biochemical auto analyzer 

Sinnowa was evaluated using serum samples  

at low, normal, and high values, and tests  

were carried out after assuring the device’s 
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calibration. Serum glucose levels were 

measured employing Glucose Assay Kit, 

Enzymatic-Colorimetric method (GOD-PAP; 

Glucose oxidase-phenol, and four amino-

phenazone), and serum cholesterol levels were 

measured using Cholesterol Assay Kit, 

Enzymatic-Colorimetric method (CHOD-PAP; 

Cholesterol oxidase phenol 4-amino antipyrine 

peroxidase) from Pars Azmun company. The 

fasting blood sugar (FBS) level was categorized 

as Normal: < 99 mg/dl, IFG: 100-125 mg/dl 

and diabetes: ≥ 126 mg/dl [9]. 

The cholesterol level was categorized as 

desirable: < 200 mg/dl, borderline high: 200-

239 mg/dl and high: ≥ 240 mg/dl [9]. 

Statistical analysis 

Univariate analysis was performed with an 

independent t-test and ANOVA with a Tukey 

post-hoc. P<0.05 was considered as significant 

and an ordinal logistic regression proportional 

odds model (POM) was used to identify the risk 

factors of responses if the proportional odds 

assumption satisfies. This study is approved by 

the Ethics Committee of Dezful University of 

Medical Sciences, Dezful, Iran. 

Results 

Socio-demographic, FBS, and the participants’ 

cholesterol characteristics are given in Table 1. 

In all participants, 71.5% were female, and 

58.8% of residents in urban regions. The 

participants’ age range was between 19 to 98 

years, and the mean (SD) of age was 50.86 

(13.17). In categorized age, participates have 

more frequency with the age range between 39 

to 49 years. Descriptive statistics include mean, 

standard deviation, range, median, and 

frequencies (%) of FBS and cholesterol are 

shown in Table 1. Mean (SD) of FBS and 

cholesterol were 100.07 mg/dl (36.84) and 

176.43 mg/dl (35.31), respectively. In the 

categorized version of FBS and cholesterol, 

participants are more in first levels (≤99 for FBS, 

≤199 for cholesterol). 

Comparing the mean of cholesterol in level of 

variables (sex, categorical age, area, and FBS 

level) is given in Table 2. Except for area 

(p=0.115), all groups have a significant 

difference in the mean of cholesterol. After the 

ANOVA test, a post-hoc (Tukey) test was 

calculated to find significant paired groups in 

age and FBS levels. 

Comparing the mean of FBS in the level of 

variables (sex, categorical age, area, and 

cholesterol level) is given in Table 3. Except for 

sex (p=0.320), all groups have a significant 

difference in the mean of FBS. After the 

ANOVA test, a post-hoc (Tukey) test was 

calculated to find significant paired groups in 

age and FBS levels. 

To identify cholesterol and FBS's risk factors, 

the study fitted the POM separately to each 

response. At first, the models' competence is 

defined, and then the results of the models are 

interpreted. 

Proportional odds model 

The results of the multiple POM’s are given in 

Table 4 and Table 5. Except for the area  

in POM of cholesterol, all the considered 

variables in two POM’s are significant. The 

proportional odds assumption's score test is 

found insignificant at 5% level of significance, 

indicating the data satisfy the proportional  

odds assumption. Single score tests of the 

D
ow

nl
oa

de
d 

fr
om

 ij
m

l.s
su

.a
c.

ir 
at

 1
7:

58
 IR

S
T

 o
n 

W
ed

ne
sd

ay
 J

an
ua

ry
 2

7t
h 

20
21

   
   

   
 [ 

D
O

I: 
10

.1
85

02
/ij

m
l.v

7i
4.

47
97

 ] 
 

http://ijml.ssu.ac.ir/article-1-389-en.html
http://dx.doi.org/10.18502/ijml.v7i4.4797


DETERMINATION OF FBS AND CHOLESTEROL LEVELS IN GOTVAND CITY 

 

271 International Journal of Medical Laboratory 2020;7(4):267-279. 

proportional odds assumption for each covariate 

were conducted to confirm the conclusion 

regarding POM's assumption. The test results 

reveal that all the variables were found 

insignificant, i.e., satisfy the proportional odds 

assumption. 

The score test for the proportional odds 

assumption yielded p=0.403, indicating that  

the model is appropriate for the data. The 

proportional odds model shows that except area, 

all other covariates have a significant positive 

effect according to the Wald test with p<0.001. 

An increase in age was associated with an 

increase in the odds of the high level of 

cholesterol, with an odds ratio of 1.015 (95% CI, 

1.010 to 1.021), Wald χ2 (1) = 29.73, p < 0.001. 

An increase in FBS was associated with an 

increase in the odds of the high level of 

cholesterol, with an odds ratio of 1.005 (95% CI, 

1.004 to 1.007), Wald χ2 (1)= 36.45, p<0.001. 

Since this interval does not contain the value 1 

corresponding to the null hypothesis of 

independence, it also follows that age and FBS 

influence the cholesterol level. The results of 

POM reveal that the risk of having high 

cholesterol was 1.355 times higher among the 

females compared to the males (Table 4). 

The score test for the proportional odds 

assumption yielded p=0.361, indicating that  

the model is appropriate for the data. The 

proportional odds model shows that except area 

(β= - 0.443, p<0.001), all other covariates have 

a positive and significant effect according to the 

Wald test with p < 0.05. 

Results show that an increase in age was 

associated with an increase in the odds of the 

high level of FBS, with an odds ratio of 1.044 

(95% CI, 1.038 to 1.050), Wald χ2 (1) = 

246.84, p< 0.001. An increase in cholesterol 

was associated with an increase in the odds of 

FBS's high level, with an odds ratio of 1.003 

(95% CI, 1.001 to 1.005), Wald χ2 (1)= 8.89, 

p= 0.024. 

Since this interval does not contain the value 1 

corresponding to the null hypothesis of 

independence, it also follows that age and FBS 

influence the FBS level. The results of POM 

reveal that the risk of having high FBS was 

1.203 times higher among the females 

compared to the males, and the risk of having 

high FBS was 1.558 times higher among the 

urban compared to the rural (Table 5). 

The plot of the cumulative probabilities of  

FBS and cholesterol status versus age, FBS,  

and cholesterol values estimated from the 

proportional odds model is shown in Figure 1. 

Figure 1 gives an intuitive impression of  

how the probability of high FBS and high 

cholesterol increases with increasing age, FBS, 

and cholesterol levels. The individual score test 

also reveals this picture. 
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Table 1. Socio-demographic, FBS, and cholesterol characteristics of the participants 

Socio-demographic characteristics N % Interval Median Mean SD 

Sex Male 1181 28.5     

 Female 2957 71.5     

Age (year) Male 1181 28.5 29 - 98 51.0 52.62 13.64 

 Female 2957 71.5 29 - 96 48.0 50.16 12.92 

 Total 4138 100.0 29 - 98 49.0 50.86 13.17 

Age (categorized) 29 – 38 922 22.3     

 39 – 48 1181 28.5     

 49 – 58 954 23.1     

 59 – 69 690 16.7     

 ≥ 70 391 9.4     

Area Rural 1705 41.2     

 Urban 2433 58.8     

FBS (mg/dl)  4138 100.0 62 - 376 89.0 100.07 36.84 

FBS (categorized) ≤ 99 3065 74.1     

 99 – 125 579 14.0     

 ≥ 126 494 11.9     

Cholesterol (mg/dl)  4138 100.0 65 - 411 174.0 176.43 35.31 

Cholesterol (categorized) ≤ 199 3106 75.1     

 199 – 239 857 20.7     

 ≥ 240 175 4.2     

SD=Standard deviation; FBS=Fasting blood sugar 

 

 

Table 2. Comparing the mean of cholesterol in level of variables, n=4138 

Socio-demographic characteristics Mean ± SD  

Sex Male 172.69 ± 34.22 
T = 4.31, p< 0.001 

 Female 177.92 ± 35.63 

Age (categorized) (year) 29 – 38 168.12 ± 32.70 

F = 19.64, p <0.001 

 39 – 48 177.39 ± 33.70 

 49 – 58 181.60 ± 35.94 

 59 – 69 176.50 ± 37.11 

 ≥ 70 180.34 ± 37.77 

Area Rural 175.39 ± 34.56 
T = 1.58, p= 0.115 

 Urban 177.15 ± 35.81 

FBS (mg/dl) (categorized)  ≤ 99 174.93 ± 34.57 

F = 11.06, p<0.001  (99 – 125] 179.74 ± 35.45 

 ≥ 126 181.80 ± 38.76 

SD=Standard deviation; FBS=Fasting blood sugar 
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Table 3. Comparing the mean of FBS (mg/dl) in level of variables, n=4138 

Socio-demographic characteristics FBS (Mean ± SD) P-value 

Sex Male 99.16 ± 35.91 
T = 0.99, p= 0.320 

 Female 100.43 ± 37.21 

Age (categorized) (year) 29 – 38 89.04 ± 23.01 

F = 52.54, p<0.001 

 39 – 48 95.07 ± 30.31 

 49 – 58 106.77 ± 42.43 

 59 – 68 109.53 ± 44.23 

 ≥ 70 107.95 ± 42.64 

Area Rural 96.30 ± 33.62 
T = 5.52, p< 0.001 

 Urban 102.70 ± 38.73 

Cholesterol (categorized) (mg/dl) ≤ 199 97.61 ± 33.16 

F = 31.92, p<0.001  199 – 239 105.98 ± 44.37 

 ≥ 240 114.54 ± 50.448 

SD=Standard deviation; FBS= Fast blood sugar 

 

 

Table 4. Results of the proportional odds model using cholesterol level (mg/dl) with three ordered categories, 

n=4138 

Covariate 
Logistic 

coefficient 

Standard 

error 

Wald  

Chi-square 
p-value 

Odds 

ratio 

95% Confidence 

Interval 

Single 

score test 

(p-value) Lower Upper 

Intercept 1 2.624 0.180 212.106 < 0.001     

Intercept 2 4.671 0.196 566.994 < 0.001     

Age (Year) 0.015 0.003 29.648 < 0.001 1.015 1.010 1.021 0.785 

FBS (mg/dl) 0.005 0.001 36.450 < 0.001 1.005 1.004 1.007 0.372 

Sex (female) 0.304 0.083 13.472 < 0.001 1.355 1.153 1.596 0.290 

Area (rural) -0.041 0.074 0.305 0.5810 0.959 0.830 1.109 0.143 

FBS=Fasting blood sugar. Score test for the proportional odds assumption: Chi-square = 4.024, df = 4, p-

value=0.403. Goodness-of-fit test of overall model (Likelihood Ratio): Chi-square = 92.28, df = 4, p-value < 

0.001, Pseudo R2 (Cox and Snell) = 0.022 

 

Table 5. Results of the proportional odds model using FBS level (mg/dl) with three ordered categories, n=4138 

Covariate 
Logistic 

coefficient 

Standard 

error 

Wald Chi-

square 
P-value 

Odds 

ration 

95% Confidence 

Interval 

Single 

score test 

(p-value) Lower Upper 

Intercept 1 3.817 0.239 254.145 < 0.001     

Intercept 2 4.823 0.245 388.741 < 0.001     

Age (Year) 0.043 0.003 246.843 < 0.001 1.044 1.038 1.050 0.636 

Cholesterol 

(mg/dl) 
0.003 0.001 8.888 0.0033 1.003 1.001 1.005 0.870 

Sex (female) 0.184 0.082 5.071 0.0236 1.203 1.025 1.412 0.228 

Area (rural) - 0.443 0.076 34.235 < 0.001 0.642 0.553 0.744 0.119 

FBS=Fasting blood sugar. Score test for the proportional odds assumption: Chi-square = 4.345, df = 4, p-

value=0.361. Goodness-of-fit test of overall model (Likelihood ratio): Chi-square = 319.59, df = 4, p-value < 

0.001, Pseudo R2 (Cox and Snell) = 0.074 
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Fig. 1. The plot of the cumulative probabilities of fasting blood sugar and cholesterol status versus age, 

fasting blood sugar, and cholesterol values estimated from the proportional odds model 

 

Discussion 

In this study, 4138 people participated  

including 1181 (28.5%) men and 2957 (71.5%) 

women. The mean age of men and women 

were 52.62±13.64 and 50.16±12.92 years, 

respectively. 1705 people (41.2%) and 2433 

people (58.8%) lived in rural and urbanized 

region (p= 0.115), respectively. 3065 (74.1%) 

individuals had normal blood glucose levels. 

Four hundred ninety-four cases (11.9%) were in 

the diabetic group, and 579 (14%) were in the 

IFG group. In other words, 1073 (25.9%) had a 

disturbance in blood glucose levels. In this study, 

the mean of serum glucose level in the whole of 

participants were 100.7±36.84 mg/dl. 

Wild et al. estimated that the prevalence of 

diabetes in Iran would be 5.7% and 7% in 2000 

and 2025, respectively [24]. As mentioned 

above, the prevalence of diabetes in this study 

was 11.9%, which is much higher than estimated 

by Wild et al, which probably reflects our 

society's acceleration towards a diminutive and 

westernized lifestyle ever-increasing use of 

western regimen diets [24-27]. 

The prevalence of diabetes among Iranian 

adults, between 1999 and 2007, nearly 

doubled [28]. In our study, age, blood 

cholesterol, and female sex variables had a 

positive (increase) effect on blood glucose 
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levels, and only the variable of the rural area 

had a negative (decreasing) impact. 

In the study of Esteghamati et al., the 

prevalence of diabetes was higher in women 

(12.86%) than men (9.90%), and in urban 

(12.69%) than rural (7.62%) residents. 

Furthermore, there was a 35% increase in the 

diabetes prevalence rate among Iranian adults 

from 2005 to 2011. Also, in Esteghamati and 

colleagues' study, the prevalence of IFG was 

considerably high (14.6%) [29]. 

In the study of Hadaegh et al., which was 

conducted on a population of 9519 people in 

Tehran, the prevalence of diabetes and IFG in 

men was 8.1% and 5.1%, and in women, it 

was 10% and 4.7%, respectively. As in the 

present study, the prevalence of diabetes was 

higher in women than in men. Also, in their 

research, about 40% of people did not know 

their diabetes; in other words, they had 

hidden diabetes [30]. 

In the study done by Larijani et al., the 

prevalence of diabetes in Tehran was 10.9% in 

2003. In their study, the incidence of diabetes in 

women was higher than in men, which is 

consistent with this research [31]. 

In the study of Vaghari et al., the prevalence of 

diabetes in Golestan Province in 2010 was 8.3%. 

In their study, the prevalence of diabetes was 

higher in women (9.7%) than in men (6.8%) 

[32], which is in line with the current study. In 

the study of Mostafavi et al., the prevalence of 

diabetes in people over 30 years old in Mashhad 

city was 19.7% [33]. Contrary to our study, the 

prevalence of diabetes in men was significantly 

higher than that in women. In the study by 

Ramachadran et al., the prevalence of diabetes in 

the population aged 55-74 years in India was 

15.6% [34]. 

In our study, the average serum blood glucose 

level in men was 99.16±35.91 mg/dl, and the 

average serum blood glucose level in women 

was 100.43±37.21 mg/dl, which this difference 

was not statistically significant. In our study, the 

serum blood glucose level increased to age 69 

years, proportional to age (p˂0.001), but there 

was a decrease of 69 years and over. Several 

studies have pointed to an increased prevalence 

of diabetes with age [34-36]. It can be assumed 

that as the age increases, the level of mobility 

and activity of individuals also decreases, and 

with the increase in body mass index, the amount 

of sugar metabolism disorder may increase. The 

study by Baker et al. indicates physical inactivity 

in more than 80% of the urban population [37]. 

The average serum blood glucose level in the 

rural population was 96.30±33.62 mg/dl, and in 

the urban population, it was 102.70±38.73 mg/dl, 

which was not statistically significant. This 

finding coincided with our perceptions of rural 

people who have more physical activity and 

more mobility and have a more natural diet than 

urban people. In our study, 3106 people (75.1%) 

had normal cholesterol levels. 857 (20.7%) 

subjects were in the borderline high group, and 

175 (4.2%) subjects were in the high group for 

serum cholesterol level. In other words, 1032 

people (24.9%) had disturbances in cholesterol 

levels. 

With increased cholesterol levels in individuals, 

serum glucose levels also increased. The mean 

serum glucose level in subjects with normal, 

borderline high, high cholesterol levels, blood 

glucose, was 97.61±33.16, 105.98±44.37, and 
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114.44±50.44 mg/dl. This difference was 

statistically significant. In our study, the mean 

serum cholesterol level in participants was 

176.43±35.31 mg/dl (Median=174). 

In the study of Azizi et al., which was done on 

6246 people between 20-60 years old in Tehran 

city, the mean serum cholesterol level was 

210±47 mg/dl [38]. In the study of Mellati et al., 

which was done on 2768 people between 21-75 

years old in the Zanjan city, the mean serum 

cholesterol level was 186±41.7 mg/dl [39].  

In most studies in various Iran areas, the mean 

serum cholesterol level was higher than our 

results (38-40), and only in a few studies, the 

mean serum cholesterol level was lower than our 

results. In the study of Saberi et al., that was 

done on people over 20 years old in the Rasht 

city, the mean serum cholesterol level was 

152.9±37 mg/dl [41] that lower of their mean 

serum cholesterol level was probably due to 

lower age of their participants and sea regimen 

diet of people in the north area of the country. In 

the study of Asgari et al., that was done on 

19017 people in 2007, and at the national level, 

the mean serum cholesterol level was 

185.5±43.8 mg/dl [42] that was higher than  

the mean serum cholesterol level in our study. 

Changes in lifestyle due to industrialization 

have altered peoples’ diets and reduced  

their physical activity, leading to increased 

hyperlipidemia. A positive relationship has 

been indicated between the serum level of 

cholesterol and CVD risk [43].  

Urban residents, lifestyle life, and diets 

effectively increase the level of cholesterol and 

glucose, and in our study, there was a correlation 

between blood glucose and cholesterol levels. 

On the other hand, a negative correlation was 

between rural residency and blood glucose and 

cholesterol levels due to more mobility and 

activity and healthier nutrition between rural 

populations. 

In our study, age, blood glucose, and female sex 

variables had a positive (increase) effect on 

blood cholesterol levels, and only the variable of 

the rural area had a negative (decreasing) impact. 

CVDs are regarded as the main cause of 

morbidity and mortality in patients with diabetes 

[44]. On the other hand, the positive and strong 

relationship has been fully proven between total 

serum cholesterol and CVD risk [19]. Given that 

our study found that blood glucose levels directly 

correlated with cholesterol levels, CVD could be 

considered one of the main causes of morbidity 

and mortality in diabetic patients.  

According to estimates, CVD is responsible 

for about 40 to 45 percent of the causes of 

deaths [14]. CVD accounts for one-third of all 

deaths. CVDs are believed to be responsible 

for the main cause of death and disability of 

people in 2020 [18-19].  

Results from one study demonstrated that the 

incidence rates of cardiovascular and coronary 

heart diseases are about 25 and 23 per 1000 

person-years, respectively. In the study of 

Bozorgmanesh et al., the incidence rate of 

cardiovascular and coronary heart diseases 

was about 25 and 23 per 1000 person-years, 

respectively [45]. In the study of Faghih-Imani 

et al., the prevalence of myocardial infarction 

in diabetic patients in the Isfahan was 6.3% 

[46]. Also, in the study of Janghorbani et al., 

the  prevalence  of coronary  heart  diseases  in  

diabetic patients in the Isfahan was 28% [47]. 
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Iran has rapidly grown in urbanization and 

industrialization, which is in line with cultural, 

social, and economic changes over the last few 

decades. This fast transition, accompanied by 

changes in nutrition habits and physical 

activities; thus, the lifestyle is calm and 

sedentary, and frequent consumption of fast 

foods has become a significant part of daily 

habitual behaviors. Due to the results of these 

lifestyle and demographic changes, no 

communicable diseases such as diabetes and 

CVD are the principal causes of morbidity and 

mortality [48]. Increasing prevalence of diabetes, 

elevated levels of homocysteine and markers 

of lipid peroxidation, high blood pressure, 

low high-density lipoprotein levels, elevated 

triglycerides, Lipoprotein α, and small dense 

lipoprotein particles, as the factors involved in 

the CVD cases have been reported [49]. So in the 

years to come, with more immigration from the 

countryside and the adoption of urban living, 

non-life-threatening and lifestyle-related 

diseases would happen, such as diabetes and 

hyperlipidemia that can lead to some 

complication such as CVD, and can reduce the 

quality of life in these patients [4-5] leading to 

the imposition of health costs on governments [4, 

6]. Therefore, planning for a lifestyle change and 

diet to prevent such a disease is essential and 

requires an immediate effort done by health 

ministry by educating people through television 

programs, newsletters, and health centers. 

About one-fourth of the people with diabetes 

were not previously diagnosed with diabetes and 

were unaware of their illness [44]. Therefore, 

they did not take any treatment and are at high 

risk of diabetes and disability complications. 

Consequently, to gain desirable consequences, 

prevent complications of high serum glucose and 

cholesterol levels for patients and decrease 

morbidity and mortality among their patients, to 

reduce the imposition of health costs on 

governments and health systems, a suitable 

program should be designed to detect individuals 

with high serum glucose and cholesterol levels 

early for prompt management and treatments. 

In this study, from 24.9% population with 

disturbances in serum cholesterol levels, nearly 

80% of them are in the borderline high group, 

and from 25.9% population with disorders in 

serum glucose levels, almost 54% of them are in 

the IFG state, which can return them to a healthy 

state with appropriate interventions.  

Conclusion 

Despite the high prevalence of FBS and 

cholesterol level disturbances, in 24.9% and 

25.9% of the population have disturbances in 

serum cholesterol and glucose levels. In this 

study, nearly 80% and 25.9% of them are in the 

borderline high group and impaired fasting 

glucose states, respectively; that can, fortunately, 

return to a healthy state with appropriate and 

prompt interventions.   
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