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	 Considering the importance of military forces health and high prevalence of diabetes 
in Iran in addition to the the high burden (more than 50% of the whole disease’s burden on 
the health system) of controlling and treating the complications of DM II, make investigating 
factors that cause these complications in military forces significant.  The aim of this study is to 
evaluate the relation between DM II risk factors (including metabolic syndrome) and Micro-
Albuminuria among military members older than 45 in the city of Tehran. A cross-sectional 
study is designed using the outputs of a study down in 2010 in Iranian Army which revealed 
DM II prevalence and it’s relation with career and non-career dependent risk factors.36 diabetic 
patients were entered to the study and the subjective of the study was evaluated among them 
in three different sessions having 3 months intervals.The results were put into analysis using 
SPSS17 software.  Among all factors studied only LDL(p-value<0.01) and age(p-value<0.05) 
had a meaning-full correlation with Micro-Albuminuria. Comparing the results of this study and 
the others we could dedicate that except LDL (which it’s rule in Micro-Albuminuria progression 
is controversial in other studies) and Age(which is mostly known as an etiologic factor for DM 
II itself), diabetic nephropathy is not mainly under effect of factors causing DM II. In the other 
words these factors have an etiologic impact on the disease rather than it’s progression and 
prognosis.
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	 With the reduction of morbidity and 
mortality caused by infectious diseases and 
the change of life style in recent decades1, 
cardiovascular diseases, cancer, diabetes and 
metabolic syndrome have gained special importance 
in health care systems2. Among these, diabetes has 
become a great concern for everyone because of its 

huge influence on both the health care system and 
subsequently economy. According to latest studies 
it is the sixth(fifth in some other studies) human 
being killer in U.S.A1,2.
	 Micro-vascular and macro-vascular 
complications of diabetes –including cardiovascular 
diseases, neuropathies, lower limb amputation-
are among important factors which increase 
the morbidity and mortality of the disease. For 
example diabetes is the most prevalent etiology 
of ESRD, non-traumatic lower limb amputation 
and blindness.Also it stands as one of the most 
important risk factors for cardio-vascular which 



920 TOFANGCHIHA et al., Biosci., Biotech. Res. Asia,  Vol. 11(2), 919-923 (2014)

itself is the most prevalent death etiology in 
developed countries1,2.	
	 It is of importance that diabetes has 
variation in its distribution in different areas; in 
China it is 3% prevalent but in places like India and 
Middle East statistics shows an 8% prevalence3. 
Iran is also in the red district of diabetes (more 
than 8% prevalence) and although some good 
contributions have been done in the country, there 
is still a long way to go.
	 Considering the high prevalence of the 
disease, being symptomless in early stages and 
easy preventive methods for preventing diabetes 
complications, WHO and ADA have suggested 
some protocols for screening of the disease. The 
designed protocols are too general and should be 
edited  according to  countries economic situations 
and health priorities.
	 For this purpose there is a vital need of 
data even in sub-organizations of any country about 
the prevalence, complications, risk factors, relative 
burden and the relation between complications and 
the risk factors of the disease; the question here 
is whether or not could we use ADA or any other 
country’s suggestions in Iranian army. This make 
us focus on population pattern, conditions and 
previous studies in Iranian army:
-About the population pattern of the army we 
should mention that although the members are 
chosen from the whole population but they are 
not a random sample and the selection bias exists; 
it is due to the different tendencies and physical 
conditions of applicants who want to enter the 
army and also the selection of healthy people by 
the system. In addition considering the inevitable 
physical and mental stresses associated with 
militant responsibilities, the military life style is 
much different from others.
	 The process for making health policies 
would be easier in military systems compare to 
other systems because of the presence of specific 
military discipline which is the availability of the 
individuals and existence of registration systems 
and the basic mechanisms for practicing health 
policies are present in armies and has a lower 
burden in comparison with non-military society.
	 It is logical that the results of studies down 
in armies are considered military secrets and each 
country has to do its own study; the only studies 
found in the literature were from U.S.A army which 

reported the prevalence of diabetes 1/10 of normal 
population4 and from Indians who reported the 
prevalence of un-diagnosed diabetes 2.7% in their 
army5.
	 In a study down in 2010 between 858 
of the army employees in Tehran, Iran aged over 
45 diabetes prevalence was reported 10.8%,IFG 
35.3%; among which 43% were known cases and 
57% were not aware of their disease6.Considering 
the importance of military employee’s health and 
the statistics mentioned with comparison with 
national statistics of Iran (7.7% for DM2 and 16.8% 
for IFG) and the high percentage of un-diagnosed 
diabetes6, there is no data about the prevalence of 
the complications of the disease.
Diabetic Nephropathy
	 The increase in protein excretion in 
urine is the first clinical manifestation of diabetic 
nephropathy7,8 and measuring albumin excreted 
in urine is an appropriate method for reporting 
proteinuria .Normal albumin excretion in urine is 
less than 20 Mg per day(15 Micro-g per minute) 
and micro-albuminuria is defined as persistent 
excretion of 30to 300 Mg albumin in urine per day 
(20 to 200 Micro-g per minute) which is diagnostic 
of nephropathy in diabetic patients in the absence 
any other renal disease.Excretion of more than 
300 Mg albumin per day(more than 200 Micro-g 
per minute) is considered macro-albuminuria 
(proteinuria, clinical renal disease with positive 
deep-stick test)9.
	 The golden s tandard for  micro-
albuminuria detection is the 24 hours urine test9, 10, 
and in the other hand and according to some studies 
measurement of albumin to creatinine ratio is the 
preferred method for screening micro-albuminuria 
in diabetic patients because it gives a quantitative 
criteria which is in proved relation with protein 
excreted in 24 hours urine sample, is easy to be 
done, is economic and could be easily repeated to 
prove the persistence of micro-albuminuria7, 9, 10, 11.
	 This study is focused on the prevalence 
of renal complications of diabetes (BUN/Cr, U/A 
and micro-albuminuria) and the correlation of these 
complications with risk factors such as HTN, age, 
lipid profile, BMI, metabolic syndrome, different 
family histories and the impact of membership in 
different forces of the army among employees aged 
over 45 in Tehran, Iran 
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MATERIALS AND METHODS

1.	 Personal Information: from the aspect 
of perpetuity and justifiability are fully 
reliable.

2.	 Past Medical History: because in most 
medical centers this information has been 
claimed by the patients themselves, its 
justifiability could not be fully trusted.

3.	 Anthropometric Measures: performed by 
trained personnel and fully trusted.

4.	 Blood Pressure: reliable blood pressure 
measurement needs sufficient training and 
in this study has been down by experienced 
GPs.

5.	 Laboratory Data: FBS, TG, Cholesterol and 
HDL were measured with auto-analyzer 
device using enzymatic method. LDL levels 
were computed using cholesterol,TG and 
HDL(in cases in which HDL was more than 
400 Mg/dl the case was excluded).

6.	 In addition to DM2 risk factors extracted 
from textbooks and articles, some other 
factors were hypothetically considered 
potential risk factors using the basics of 
physiopathology of renal complications 
of DM2 and the conditions of military 
employees and were added to the variables.

7.	 In three different stages (with more than 
three months intervals) patients were 
invited, interviewed and examined. After 
rolling out other factors which could 
cause proteinuria, BMI and W/H ratio 
was measured and BUN,Cr,24 hours urine 
analysis test for micro-albuminuria, FBS, 
Cholesterol, HDL, LDL, TG,HbA1c and 
U/A were requested. Same kits, same staff 
and same devices were used for all patients 
and in all three stages.

8.	 For evaluation of the correlation of risk 
factors with renal complications the SPSS 
software was used; the sample was divided 
to 4 groups (2*2 table) for each risk factor 
and if P-Value was lower than 0.05 odds 
ratio was calculated respectively. For 
quantitative variables (BMI,W/H & …) 
patients were divided to two groups with and 
without nephropathy and the average of the 
variable was compared between them. The 
correlation of the variable with nephropathy 

was calculated using T-Test and when 
P-Value was lower than 0.05, the correlation 
was reported with 95% confidence.

RESULTS

	 Among 11500 files in the army database 
37 had the criteria of entering the study;
1.	 The age average was 56.71, the oldest case 

66 y/o
2.	 25 patients (67.6%) had a positive smoking 

history and HTN history was positive in 13 
cases (35.1%).

3.	 Positive family histories were as following:
	 1.	DM2: 56.8%
	 2.	HTN:51.4%
	 3.	HLP: 35.1%
	 4.	IHD: 40% 
	 5. CVA: 18.9%             
4.	 13 patients (35.1%) have a W/H ratio> 

0.9.Systolic BP average was 121.25 mmHg 
and the diastolic 81.42 mmHg

5.	 Other averages of lab data were as following:
	 1.	Cholesterol: 174.97
	 2.	HDL: 50.97
	 3.	LDL: 104.14
	 4.	TG: 182.3
	 5.	BUN/Cr: 15.61
	 LDL and age had a direct significant 
correlation with diabetic nephropathy and the 
higher sensitivity of measuring micro-albuminuria 
excretion level in urine in comparison with BUN/
Cr level for the diagnosis of nephropathy was 
obvious.

DISCUSSION

	 In this research the correlation between 
nephrotic complications and risk factors of military 
diabetic patients over 45 y/o in Tehran was studied 
which showed that only higher LDL cholesterol 
and age are significantly related with the micro- 
albuminuria as the gold standard of nephropathy 
diagnosis.
	 High LDL cholesterol level could 
contribute to the progression of nephropathy and 
albuminuria by sedimenting in renal vascular 
system causing glomerulosclerosis. Similar to 
this is the role of aging in otosclerosis. In addition 
aging is the only cause of gradual and progressive 
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reduction in functionality of nephrons, which 
highlights aging as an etiological factor12.
	 The employees of Iranian Army are 
genetically more healthy than general population 
and get DM2 due to environmental and job related 
factors and the proof of the mentioned claim is the 
presence of lower family positive history of DM2 
among them in comparison with normal population 
(in the research of Larijani et al in the city of Tehran 
28 percent had positive family history of DM2 but 
only 8.3% of our patients have this history)
	 Due to security and protective issues, 
there is not a reach data about DM2 in Armies 
in medical sources13. Chapin (2001) run a study 
in USA army among samples without a positive 
history of DM2 and reported undiagnosed and IFG 
0.5 and 1 percent respectively; which is 0.1 of DM2 
prevalence in USA7.
	 Nephropathy is responsible for 44% of 
new ESRD cases14 and could be present in patients 
for many years before clinical diagnoses of DM2 
in the form of micro- albuminuria. Its progression 
is slow in the first 10-15 years of getting DM2 
but becomes faster significantly afterwards and 
reaches its height in 18 years period. As Fallo et.al 
studied in 2008, 7% of DM2 patients suffer micro-
albuminuria at the time of diagnoses. According to 
the study known as UKPDS incidence of micro- 
albuminuria among DM2 patients is 2%. In each 
year and its 10 years prevalence is reported 25%. 
The prevalence of micro albuminuria has variation 
according to genetic factors (Asians and Hispanics 
are more in danger than white people)15. In a 
study in the UK among 5100 new DM2 patients, 
it is mentioned that 6.5%-7% suffers from micro- 
albuminuria and macro- albuminuria respectively. 
And the annual rate of progression from normo- 
albuminuria to micro- albuminuria reported 2%. 
	 Mykkanen et.al reported that age and 
micro- albuminuria are related in the time of DM2 
diagnoses; among 891 non-diabetic individuals, 69 
got DM2 in a 35 years periods among which 44% 
and 68% had micro- albuminuria and hypertension 
respectively in the time of diagnoses. These 
statistics where significantly different with the ones 
reported previously in a population with a 52 y/o 
age average (30% and 54%)16.
	 At the end, according to the results of this 
study and comparing it with others (although there 
are different basics among them) we could dedicate 

T
ab

le
 1

. T
he

 R
es

ul
ts

 o
f 

th
e 

st
ud

y

E
ff

ec
ti

ve
 F

ac
to

rs
	

W
/H

	
C

ho
le

st
er

ol
 in

 th
re

e 
te

st
s	

L
D

L
 in

 	
H

D
L

 in
	

T
G

 in
	

B
un

/C
r 

in
	

A
ge

	
			




th
re

e 
te

st
s	

th
re

e 
te

st
s	

th
re

e 
te

st
s

M
ic

ro
-a

lb
um

in
ur

ia
	

P
va

lu
e 

>
.0

5	
P

-v
al

ue
 >

.0
5	

P
-v

al
ue

 <
.0

1	
P

-v
al

ue
 >

.0
5	

P
-v

al
ue

 >
.0

5	
P

-v
al

ue
 >

.0
5	

P
-v

a
lu

e 
<

.0
5

E
ff

ec
ti

ve
 F

ac
to

rs
	

H
T

N
 H

x	
H

L
P 

H
x	

H
L

P 
F

H
	

IH
D

 F
H

	
C

V
A

 F
H

	
W

	
B

M
I

M
ic

ro
al

bu
m

in
ur

ia
	

P
-v

al
ue

 >
.0

5	
P

-v
al

ue
 >

.0
5	

P
-v

al
ue

 >
.0

5	
P

-v
al

ue
 >

.0
5	

P
-v

al
ue

 >
.0

5	
P

-v
al

ue
 >

.0
5	

P
-v

a
lu

e 
>

.0
5

E
ff

ec
ti

ve
 F

ac
to

rs
	

S
m

ok
in

g 
H

x	
M

em
be

rs
hi

p 
in

 d
if

fe
re

nt
 f

or
ce

s	
M

ic
ro

al
bu

m
in

ur
ia

	
P

-v
al

ue
 >

.0
5	

P
-v

al
ue

 >
.0

5	



923TOFANGCHIHA et al., Biosci., Biotech. Res. Asia,  Vol. 11(2), 919-923 (2014)

that the diabetic nephropatic is not much affected 
by the risk factors of DM2 and these factors play 
an etiologic role in creating DM2 rather than being 
effective in the progression and prognoses of the 
kidney health. Of course it is highly recommended 
that future studies with large samples investigate 
these relationships. 

ACKNOWLEDGMENTS

	 The authors would like to thank AJA 
University of Medical Sciences for support this 
research article. 

REFERENCES

1.	 American Diabetes Association. Standards of 
medical care in diabetes-2014 . Diabetes Care. 
2014 Jan;37 Suppl 1:S14-80. doi: 10.2337/
dc14-S014.

2.	 Chaiyasit K, Wiwanitkit V. Underlying metabolic 
syndrome, cancer and brain infarction: the story 
line. Diabetes Metab Syndr. 2012; 6(4): 214. doi: 
10.1016/j.dsx.2012.08.015.

3.	 Fauci, Braunwald, Kasper, Hauser, Longo, 
Jameson, Loscalzo. Diabetes Mellitus. In: 
Harrison’s principles of internal medicine. 17th 
edition .Alvin C.Powers;2008 pp. 2276-2277.

4.	 Rathmann W, Giani G. Global prevalence 
of diabetes: estimates for the year 2000 and 
projections for 2030. Diabetes Care. 2004; 
27(10):2568-9; PMID:15451946.

5.	 Esteghamati A1, Gouya MM, Abbasi M, Delavari 
A, Alikhani S, Alaedini F and et al. Prevalence 
of diabetes and impaired fasting glucose in the 
adult population of Iran: National Survey of Risk 
Factors for Non-Communicable Diseases of Iran. 
Diabetes Care. 2008; 31(1):96-8. Epub 2007 Oct 
5. PMID: 17921357

6.	 Chapin BL1, Medina S, Le D, Bussell N, Bussell 
K. Prevalence of undiagnosed diabetes and 
abnormalities of carbohydrate metabolism in 
a U.S. Army population. Diabetes Care. 1999; 
22(3):426-9. PMID:10097923

7.	 Rheinberger M, Böger CA. Diabetic nephropathy: 

new insights into diagnosis, prevention 
and treatment. Dtsch Med Wochenschr. 
2014;139(14):704-6. doi: 10.1055/s-0034-
1369841. Epub 2014 Mar 25.

8.	 KDOQI. KDOQI Clinical Practice Guidelines 
and Clinical Practice Recommendations for 
Diabetes and Chronic Kidney Disease. Am 
J Kidney Dis. 2007; 49(2 Suppl 2):S12-154. 
PMID:17276798

9.	 Blomster JI1, Zoungas S, Chalmers J, Li Q, Chow 
CK, Woodward M and et al. The Relationship 
Between Alcohol Consumption and Vascular 
Complications and Mortality in Individuals With 
Type 2 Diabetes Mellitus. Diabetes Care. 2014; 
27. [Epub ahead of print] PMID:24578358.

10.	 Ismail N1, Becker B, Strzelczyk P, Ritz E. 
Renal disease and hypertension in non-insulin-
dependent diabetes mellitus. Kidney Int. 1999; 
55(1): 1-28. PMID:9893112

11.	 Andersen AR, Christiansen JS, Andersen JK, 
Kreiner S, Deckert T. Diabetic nephropathy 
in Type 1 (insulin-dependent) diabetes: an 
epidemiological study. Diabetologia. 1983; 
25(6):496-501. PMID:6363177

12.	 Fauci, Braunwald, Kasper, Hauser, Longo, 
Jameson, Loscalzo. Avlin C.Powers. Diabetes 
Mellitus. Harrison’s principles of internal 
medicine. 17th edition 2008; 338: 2276-2277.

13.	 Qiao Q1, Hu G, Tuomilehto J, Nakagami T, 
Balkau B, Borch-Johnsen K. Age- and sex-
specific prevalence of diabetes and impaired 
glucose regulation in 11 Asian cohorts. Diabetes 
Care. 2003 Jun;26(6):1770-80. PMID: 12766108.

14.	 Koh JH1, Lee ES2, Hyun M3, Kim HM2, Choi 
YJ4, Lee EY3 and et al . Taurine alleviates the 
progression of diabetic nephropathy in type 2 
diabetic rat model. Int J Endocrinol. 2014; 2014: 
397307. doi: 10.1155/2014/397307. Epub 2014.

15.	 Varma RN, Boparai MS. Prevalence of 
asymptomatic diabetes mellitus in army 
personnel. Indian J Med Res. 1974; 62(7):1104-
17. PMID:4435919.

16.	 Mykkanen L, Haffner SM, Kuusisto J, Pyorala 
K, Laakso M, Microalbuminuria preceds the 
development of NIDDM. Diabetes. 1994; 43(4): 
552-7. PMID:8138060.


