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ABSTRACT

Background : The global prevalence of diabetes mellitus (DM) is steadily increasing. Diabetes
mellitus is associated with acute and chronic complications including erectile dysfunction (ED).
Erectile dysfunction is commoner among men with diabetes mellitus than their non-diabetic
counterparts. This has been attributed to various factors among which are hormonal abnormalities
and poor blood glucose control. There is paucity of data on diabetes mellitus and erectile
dysfunction in south eastern Nigeria, hence this study.

Aims: To determine the pattern of serum testosterone (ST) and glycated haemoglobin (HbAlc)
among adult males with type 2 diabetes mellitus (T2DM) and ED.

Study Design: Cross-sectional analytical.

Study Site: Endocrinology Clinic, Federal Medical Centre, Owerri, Nigeria between July 2015 and
January 2016.

Methodology: 200 adult men with T2DM and 100 non-diabetic men were recruited consecutively.
Socio-demographic characteristics and relevant medical history were obtained using
guestionnaires while ED was diagnosed using the international index of erectile function 5 (IIEF-5)
guestionnaire. Blood pressure and anthropometric indices were also measured. Serum total
testosterone (ST), HbAlc and lipid profile were equally assessed. Data analysis was with SPSS
version 22 and P — value < 0.05 was considered significant.

Results: The prevalence of ED was 86.0% among the T2DM patrticipants and 52.0% among those
without DM (P < 0.01). The mean ST levels were 4.83 + 2.66 ng/ml and 6.13 + 3.00 ng/ml among
the T2DM participants and non-diabetic controls respectively (P < 0.01) while mean ST among
T2DM participants with ED and those without ED were 4.89 + 2.66 ng/ml and 4.46 + 2.70 ng/ml
respectively (P = 0.44). The mean HbAlc was 8.0 £ 2.4 % and 7.3 £ 2.2 respectively among T2DM

Conclusion:

participants with ED and those without ED (P = 0.13).

Serum testosterone levels were significantly lower among adult males with T2DM
than those without DM. However, there is no significant difference in the levels of ST between adult
T2DM men with ED and those without ED. Similarly, there is no significant difference in the levels
of HbA1c between adult T2DM males with ED and those without ED.

Keywords: Diabetes mellitus; erectile dysfunction; serum testosterone; glycated haemoglobin.

ABBREVIATIONS

DM: Diabetes mellitus; ST: Serum testosterone; HbAlc: Glycated haemoglobin; ED: Erectile

dysfunction; T2DM: Type 2 diabetes mellitus.
1. INTRODUCTION

The global prevalence of diabetes mellitus [DM]
has been on a steady increase, with 171 million
people and 285 million people having the
condition in the year 2000 and 2010 respectively
and with a projection that this will increase to 439
million by the year 2030 [1,2]. In Nigeria, the
current prevalence of DM is not known but it is
estimated to be in the range of 8 — 10% [3]. Out
of this, T2DM constitutes > 95% [4] and the
number of people with T2DM in Nigeria is
persistently increasing [5]. The rising prevalence
of DM in Nigeria is associated with increased
morbidity and mortality from acute and chronic
complications including ED [6,7]. This makes DM
a costly condition to manage [8]. Erectile
dysfunction is one of the chronic complications of
DM and affects people with both type 1 Diabetes
mellitus [TLDM] and those with type 2 Diabetes

mellitus [T2DM] [9]. This complication develops
within 5 — 10 years in TLDM but may be present
in those with T2DM at the time of diagnosis [10].
Erectile dysfunction has also been found to be 2-
3 times more common in men with DM than in
men without DM and is more severe and more
resistant to treatment in them [11]. The
prevalence of ED among men with DM varies
from place to place and ranges from 35 to 90%
[12]. In a hospital based study in llorin, Nigeria,
Olarinoye et al. [13] observed that the prevalence
of ED among men with T2DM was 74%.
Similarly, Adebusoye et al. [14] and Ugwu et al.
[15] observed that the prevalence of ED among
men with DM were 72.7% and 71.1%
respectively in Ibadan and Ife both in south
western Nigeria. Erectile dysfunction in DM
arises as a consequence of multiple factors
which act mostly in combination and include
vascular, neurological, hormonal, psychological



abnormalities as well as drug treatment of co-
morbid conditions like hypertension [16].
However, among these, poor glycaemic control
and testosterone deficiency were found to be the
strongest risk factors for ED among men with DM
[15]. Testosterone has been shown to enhance
libido as well as act as a vasodilator of penile
arterioles and cavernous sinusoids [17]. It has
also be shown that up to 40% of men with ED
responded positively to testosterone replacement
therapy for ED with improvement in symptoms of
hypogonadism [18]. Several studies reported a
positive correlation between ED and poor
glycaemic control with the frequency of ED being
higher among diabetic men with poor glycaemic
control than those with good glycaemic control
[19,12,20]. Fonseca et al. [21] observed that
baseline international index of erectile function
(IIEF) erectile function domain scores, which is a
measure of erectile function, correlated inversely
with baseline glycosylated haemoglobin (HbAlc)
levels. Several studies have been done globally
on erectile dysfunction among men with diabetes
mellitus but there is paucity of data on this in
south eastern Nigeria.

2. MATERIALS AND METHODS

The study was cross-sectional analytical and was
conducted at the Endocrinology Clinic of Federal
Medical Centre, Owerri which is a tertiary health
institution that serves as a referral centre for Imo
state and other surrounding states in south
eastern Nigeria. Two hundred men who had
T2DM previously diagnosed using American
Diabetes Association (ADA) criteria [22] and 100
non-diabetic men, who were aged 30 years and
above were recruited consecutively during the
study period between July, 2015 and January,
2016. Those with altered mental status, known
cardiac disease, known kidney disease, spinal
cord injury and genital deformities as well as
those on drugs known to cause erectile
dysfunction were excluded from the study.
Ethical approval for the study was obtained from
the ethics committee of the hospital while written
informed consent was obtained from the
participants. A pre-tested structured
guestionnaire was used to obtain information on
socio-demographics like age, sex, marital status,
tribe, occupation, alcohol intake and cigarette
smoking as well as relevant medical history like
duration of diabetes, type of anti-diabetes
treatment, history of hypertension, duration of
hypertension and anti-hypertensive treatment.
The abridged version of International index of
erectile function (IIEF-5) [23] was used to
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diagnose and assess the severity of ED among
the study participants. Participants with IIEF — 5
score < 21 were diagnosed as having ED while
those with scores 17 — 21, 12 - 16,8 - 11 and 5
— 7 were classified as having mild, mild to
moderate, moderate and severe ED respectively
[24,23]. Blood pressure (BP) was measured with
mercury sphygmomanometer (ACCUSON
ENGLAND) using standard procedure, in sitting
position, and on the non dominant arm after at
least 5 minutes rest and diagnosis of
Hypertension was based on BP = 140/90 mmHg
[25] and/or taking antihypertensive drug. Two
consecutive measurements were done 5 minutes
apart and the average obtained. Phase |
Korotkoff sound was used for systolic BP and
Phase V for the diastolic BP. However, where
phase V sound could not be obtained; phase 1V
sound was used for diastolic pressure.
Anthropometric indices were measured for each
participant using standard procedures [26,27].
Weight was measured to the nearest 0.5
kilogram wusing a standard weighing scale
(Hanson, England) with the participants wearing
light clothes and on bare foot. The scale was on
a hard and flat surface, and calibrated frequently
using known standard 10 kg weight, while the
pointer of the scale was adjusted to zero before
each measurement. Height was measured to the
nearest 0.1 cm using a stadiometer (Avery
England) in an erect position against the wall
without foot wears, head scarf or caps. Body
Mass Index (BMI) was then calculated by
dividing the weight (W) in kg by the square of the
participant’s height (H?) in meters i.e. BMI =
W/H? in (kg/m?) and all values were taken to the
nearest one decimal place and was classified as
underweight (<18.5 kg/m2), normal (18.5 - 24.9
kg/m2), overweight (25.0 - 29.9 kg/m2) and
obese (=30 kg/m2). Waist circumference (WC)
was measured to the nearest 0.1 cm at the
midpoint between the lower rib margin and the
iliac crest while the hip circumference was
measured to the nearest 0.1 cm at the point of
maximum circumference of the buttocks using a
non elastic measuring tape. The Waist: hip ratio
(WHR) was then calculated. About 8 mls of blood
was collected from each of the participants using
standard procedures, after overnight fast. Out of
this, 2 mls was put into ethylene-diamine-
tetracetic acid (EDTA) bottle for assessing
HbAlc while 6 mls was put into plain bottle for
serum testosterone and lipid profile. The blood
sample for serum testosterone and lipid profile
was then allowed to stand for about 2 hours,
after which it was spun using Centrifuge at 3000
revolutions per minute [rpm] for 10 minutes and



serum separated. The serum was then stored
frozen at — 20C and used within one week.
Serum total testosterone was assessed using
enzyme immunoassay kit [Monobind Inc., [USA]
while HbAlc was assessed using In2it HBA1C
analyzer (BIO-RAD Laboratories) which uses the
principle of boronate affinity chromatography to
separate glycated fraction from non-glycated
fraction of haemoglobin. Serum total cholesterol
(TC) was determined by enzymatic method [28]
using Biosystems reagents while triglycerides
was determined by colorimetric method [29]
using [TRIGS] GPO - PAP kit by Randox
Diagnostics Ltd, UK. High density lipoprotein
cholesterol (HDL-C) was determined by the
precipitant method [30] using HDL-Chol kit
(Randox Diagnostics Ltd, UK) while low density
lipoprotein cholesterol (LDL-C) was calculated
using the Friedewald formula [31].

2.1 Statistical Analysis

The data obtained was entered and analyzed
using statistical package for social sciences
(SPSS) version — 22 (IBM, USA) and then
presented as tables, graphs and charts.
Continuous variables were described using

mean + standard deviation (SD) if normally
distributed  while  non-normally  distributed
variables were described using median

(interquartile range). Categorical variables were
compared using the chi-square test where
appropriate while differences in group means
were ascertained using the Student’s t test and
p-value < 0.05 was taken as significant.

3. RESULTS

Two hundred [200] participants with T2DM who
met the inclusion criteria as well as 100 non-
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diabetic controls who did not have any of the
exclusion criteria were recruited for the study.
One hundred and ninety two (96%) and 94
(94%) of the T2DM and control participants
respectively were married while the rest were
single but had active sexual life. The T2DM
participants had an age range of between 30 —
85 years with a mean of 59.85 + 11.35 years
while the control group had an age range of 30 —
84 years with a mean of 59.12 + 12.57 years.
Among the T2DM participants, 172 (86%)
had ED while among the non-diabetic controls
52 (52%) had ED. Table 1 shows the clinical
characteristics of the study participants while
Table 2 shows the clinical characteristic of
T2DM participants with ED and those without
ED.

The serum testosterone among the T2DM
participants ranged from 0.70 to 11.70 ng/ml with
a mean of 4.83 + 2.66 ng/ml while among the
control participants, the ST ranged from 1.10
ng/ml to 16.40 ng/ml with a mean of 6.13 + 3.10
ng/ml. Also among the T2DM patrticipants in this
study, their HbAlc were between 4.0 and 14.8%
with a mean of 7.9 + 2.4 while among the non-
diabetic control participants, their HbAlc were
between 3.8 and 6.0% with a mean of 5.0 %
0.7%. Table 3 shows the levels of ST, HbAlc
and lipid profile among the T2DM and control
participants in this study.

Among the T2DM participants, those with ED
had mean ST of 4.89 + 2.66 while those without
ED had mean ST of 4.46 + 2.70. Table 4 shows
the levels of ST, HbAlc and lipid profile among
the T2DM participants with ED and those without
ED while Table 5 shows the levels of ST, HbAlc
and lipid profile among the T2DM participants
with ED and non-diabetic controls with ED.

Table 1. Clinical characteristics of study particip

ants (MEAN = SD)

Variable T2DM N = 200 Control N =100 T — value p-value
Age (years) 59.9+11.3 59.1+12.6 0.49 0.63
Weight (kg) 70.38 +14.26 74.56 +16.91 2.12 0.04
Height (m) 1.65+0.08 1.65+ 0.10 0.00 1.00
SBP (mmHg) 133.84 +20.87 132.51 +21.67 0.51 0.61
DBP (mmHg) 78.84+12.00 82.83+13.99 2.44 0.02
BMI (kg/m?) 25.78 +4.79 27.46 +5.89 2.47 0.01
WC (cm 93.20+12.16 91.63+12.10 1.06 0.29
WHR 0.93 £ 0.06 0.89 £ 0.08 4.42 0.000
[IEF-5 13.97 +6.28 21.09 +3.32 12.84 0.000

BMI: Body mass index, IIEF-5: International index of erectile function, T2DM: Type 2 diabetes mellitus,
SBP: Systolic blood pressure, DBP: Diastolic blood pressure, WC: Waist circumference, WHR: Waist-Hip ratio
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Table 2. Clinical characteristics of T2DM patrticipa  nts with erectile dysfunction and those
without erectile dysfunction (MEAN % SD)

T2DM participants

Variable ED present N=172 ED absent N=28 T-value P — value
Age (years) 60.7 £10.3 545+ 15.8 2.00 0.05
Weight (kg) 70.78 £14.79 67.88 +10.32 1.29 0.20
Height (m) 1.65 +0.08 1.64 +0.10 0.50 0.62

SBP (mmHg) 135.23 £ 21.49 125.29 + 14.09 3.18 0.003
DBP (mmHg) 79.33+£12.08 75.86 +11.27 1.50 0.14

BMI (kg/m?) 25.87 + 4.87 25.20 +4.28 0.75 0.46

WC (cm) 93.39+12.30 92.04 +11.38 0.58 0.57
WHR 0.93 +0.06 0.93 +0.08 0.00 1.00
IIEF-5 12.22 £4.87 24.71 £ 0.46 32.75 0.000

BMI: Body mass index, IIEF-5: International index of erectile function, T2DM: Type 2 diabetes mellitus,
SBP: Systolic blood pressure, DBP: Diastolic blood pressure, WC: Waist circumference, WHR: Waist-Hip ratio

Table 3. Levels of serum testosterone, HbAlc and li  pid profile among T2DM and control
participants (MEAN + SD)

Variable T2DM N =200 Control N =100 T-value p-value
ST (ng/ml) 4.83 +2.66 6.13 £ 3.00 3.67 0.000
HbAlc (%) 79124 5.0+0.7 15.80 0.000
TC (mmol/L) 4.78 +1.09 4.76 £ 0.97 0.16 0.87
TG (mmol/L) 1.39+0.56 1.36 +0.52 0.46 0.64
HDL-C (mmol/L) 1.24 +£0.39 1.38 £0.49 2.49 0.01
LDL(mmol/L) 2.89 £ 0.99 2.84 £0.34 0.64 0.52

HbAlc: Glycated haemoglobin, TC: Total cholesterol, TG: Triglycerides, HDL-C: High density lipoprotein
cholesterol, LDL-C: Low density lipoprotein cholesterol, SD: Standard deviation, ST: Serum testosterone

Table 4. Levels of serum testosterone, HbAlc and li
erectile dysfunction and those without erectile dys

pid profile among T2DM patrticipants with
function (MEAN = SD )

T2DM participants

Variable ED present N=172 ED absent N =28 T- value P — value
ST (ng/ml) 4.89 + 2.66 4.46 £2.70 0.78 0.44
HbAlc (%) 8.0+24 73+22 1.54 0.13
TC (mmol/L) 481+1.12 4.60 +0.88 1.12 0.27
TG (mmol/L) 1.40 £ 0.57 1.34 +£0.46 0.62 0.54
HDL-C (mmol/L) 1.24+0.35 1.26 £+ 0.61 0.17 0.87
LDL-C (mmol/L) 2.91+1.02 2.74+0.80 1.00 0.32

HbAlc: Glycated haemoglobin, TC: Total cholesterol, TG: Triglycerides, HDL-C: High density lipoprotein
cholesterol, LDL-C: Low density lipoprotein cholesterol, SD: Standard deviation, ST: Serum testosterone

Table 5. Levels of serum testosterone, HbAlc and li  pid profile among T2DM and control
participants with erectile dysfunction (MEAN + SD)

Participants with erectile dysfunction

Variable T2DM N =172 Control N =52 T- value P — value
ST (ng/ml) 4.89 + 2.66 5.88 +2.86 2.22 0.03
HbA1lc (%) 80+24 49+0.6 15.42 0.000

TC (mmol/L) 481 +1.12 4.79 £0.98 0.12 0.90

TG (mmol/L) 1.40 +0.57 1.38 £ 0.56 0.22 0.82
HDL-C (mmol/L) 1.24 +0.35 1.42 +0.61 2.03 0.047
LDL-C (mmol/L) 2.91+1.02 2.75+0.82 1.16 0.25

HbAlc: Glycated haemoglobin, TC: Total cholesterol, TG: Triglycerides, HDL-C: High density lipoprotein
cholesterol, LDL-C: Low density lipoprotein cholesterol, SD: Standard deviation, ST: Serum testosterone



4. DISCUSSION

This study showed that there is a significantly
higher prevalence of ED among adult men with
T2DM than those without DM. This finding is in
conformity with reports from similar studies in
other parts of Nigeria [13,14,15].

The mean serum testosterone level among the
T2DM participants in this study was significantly
lower than that of the non-diabetic controls. This
is in keeping with the observations from similar
studies [32,33]. Grossman et al. [33] stated that
low ST among men with T2DM may serve as a
marker of adverse metabolic profile in them.
Thus serum testosterone levels should be
checked regularly among men with T2DM while
those found to have low ST levels should be
further evaluated for metabolic disorders like
dyslipidaemia and obesity. However, while the
mean ST level among T2DM participants with
ED in this study was significantly lower than that
of control participants with ED, there was no
significant difference between the mean ST
levels of T2DM participants with ED and those
without ED. This observation is different from
that by Ghazi et al. [34] who reported that ST
levels were significantly lower among DM
patients with ED than those without ED. This
difference  may however be explained
by the differences in the design of the two
studies as the study by Ghazi et al. [34] was
retrospective.

As expected, the mean HbAIc was significantly
higher among the T2DM participants than non-
diabetic controls in this study. Diabetes mellitus
is characterized by persistent hyperglycaemia

and as a result of this there is increased
tendency for non-enzymatic glycation of
haemoglobin  with formation of glycated

haemoglobin (HbAlc) [35]. Monitoring of the
level of HbAlc in the blood is of immense
importance in the management of people with
DM as it is used to monitor the level of glycaemic
control over 2-3 months [36]. Furthermore, the
American Diabetes Association has advocated
the use of HbAIc for the diagnosis of DM [37].
On the other hand, there is no significant
difference in the levels of HbAlc between T2DM
participants with ED and those without ED. This
may be due to improved blood glucose control
among people with DM. Secondly, other risk
factors among these men other than poor
blood glucose control may be responsible for
their ED.
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5. CONCLUSION

Serum testosterone levels are significantly lower
among men with T2DM than their non-diabetic
counterparts but there is no significant difference
in the levels of ST between T2DM men with ED
and those without ED. Similarly, there is no
significant difference in the levels of HbAlc
between T2DM men with ED and those without
ED.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Wild S, Roglic G, Green A, Sicree R, King
H. Global prevalence of diabetes:
Estimates for the year 2000 and

projections for 2030 [Internet]. Diabetes
Care. Am Diabetes Assoc. 2004;2568-9.
Author reply 2569.
Available:http://www.ncbi.nlm.nih.gov/pub
med/15111519

2. Hoskins PL, Handelsman DJ, Hannelly T,
Silink M, Yue DK, Turtle JR. Global
estimates of the prevalence of diabetes for
2010 and 2030 [Internet]. Diabetes Res

Clin Pract. Elsevier Ireland Ltd. 2010;
3(1):257-67.
Available:http://www.ncbi.nlm.nih.gov/pub
med/19896746

3. Ogbera AO, Ekpebegh C. Diabetes
mellitus in Nigeria: The past, present and
future. World J Diabetes [Internet]. 2014;
5(6):905-11.

4, Chinenye S, Ofoegbu E, Onyemelukwe G,
Uloko A, Ogbera A. Type 2 diabetes
mellitus. In: Chinenye S, Ofoegbu E,
Onyemelukwe G, Uloko A, Ogbera A,
editors. Clinical practice guidelines for
diabetes management in Nigeria. 2nd ed.
PortHarcourt, Nigeria: Diabetes
Association of Nigeria. 2013;10.

5. International Diabetes Federation. IDF
Diabetes Atlas. 7 ed. Brussels, Belgium;
2015.
Available:http://www.diabetesatlas.org

6. Unachukwu CN, Uchenna DI, Young E.
Mortality among diabetes in-patients in
Port-Harcourt, Nigeria. African J
Endocrinol Metab. 2008;7(1):1-4.

7. Mbanya JCN, Motala AA, Sobngwi E,
Assah FK, Enoru ST. Diabetes in sub-
Saharan Africa. The Lancet. 2010;2254—
66.




10.

11.

12.

13.

14.

15.

16.

17.

18.

Neville SE, Boye KS, Montgomery WS,
Iwamoto K, Okamura M, Hayes RP.
Diabetes in Japan: A review of disease
burden and approaches to treatment.
Diabetes metabolism Res Rev [Internet].
2009;25(8):705-16.
Available:http://onlinelibrary.wiley.com/doi/
10.1002/dmrr.1012/full

Hidalgo-Tamola J, Chitaley K. Review type
2 diabetes melltus and erectile
dysfunction. J Sex Med [Internet].
2009;6(4):916-26.
Available:http://www.ncbi.nlm.nih.gov/pub
med/19067787

Al-Hunayan A, Al-Mutar M, Kehinde EO,
Thalib L, Al-Ghorory M. The prevalence
and predictors of erectile dysfunction in
men with newly diagnosed type 2 diabetes
mellitus. BJU Int. 2007;99(1):130-4.

Sun P, Cameron A, Seftel A, Shabsigh R,

Niederberger C, Guay A. Erectile
dysfunction--an observable marker of
diabetes mellitus? A large national

epidemiological study. J Urol [Internet].
2006;176(3):1081-5. Discussion 1085.
Available:http://www.ncbi.nlm.nih.gov/pub
med/16890695

Malavige LS, Levy JC. Erectile dysfunction
in diabetes mellitus. J Sex Med.
2009;6(5):1232-47.

Olarinoye JK, Kuranga SA, Katibi IA,
Adediran OS, Jimoh AAG, Sanya EO.
Prevalence and determinants of erectile
dysfunction among people with type 2
diabetes in llorin, Nigeria. Niger Postgrad
Med J. 2006;13(4):291-6.

Adebusoye LA, Olapade-Olaopa OE,
Ladipo MM, Owoaje ET. Prevalence and
correlates of erectile dysfunction among
primary care clinic attendees in Nigeria.
Glob J Health Sci. 2012;4(4):107-17.
Ugwu T, Ezeani I, Onung S, Kolawole B,
Ikem R. Predictors of erectile dysfunction
in men with type 2 diabetes mellitus
referred to a tertiary healthcare centre. Adv
Endocrinol [Internet]. 2016;2016(62):1-8.
Available:http://www.hindawi.com/journals/
aen/2016/9753154/

[Cited 2016 Aug 3]

Futyma H, Jakiel G. Sexual disorders in
men  with  diabetes. Ginekol Pol.
2005;76(4):331-6.

Mikhail N. Does testosterone have a role in
erectile function? Am J Med. 2006;119(5):
373-82.

Hackett Gl. Androgens, erectile
dysfunction and cardiovascular risk in type

Obi et al.; BIMMR, 18(1): 1-8, 2016; Article no.BJMMR.28969

19.

20.

21.

22.

23.

24.

25.

26.

2 diabetes. Br J Diabetes Vasc Dis
[Internet]. 2009;9(5):214-7.
Available:http://www.embase.com/search/r
esults?subaction=viewrecord&from=export
&id=L358130687\nhttp://dx.doi.org/10.117
7/1474651409340361\nhttp://sfx.library.uu.
nl/sfx?sid=EMBASE&issn=14746514&id=d
0i:10.1177/1474651409340361 &atitle=And
rogens,+erectile+dysfunction+and+cardiov
ascular+risk+in+type+2+diabetes&stitle=Br
.+J.+Diabetes+Vasc.+Dis.&title=British+Jo
urnal+of+Diabetes+and+Vascular+Disease
&volume=9&issue=5&spage=214&epage=
217 &aulast=Hackett&aufirst=Geoffrey+|.&a
uinit=G.l.&aufull=Hackett+G.|.&coden=BJD
\

Al-Hunayan A, Al-Mutar M, Kehinde EO,
Thalib L, Al-Ghorory M. The prevalence
and predictors of erectile dysfunction in
men with newly diagnosed with type 2
diabetes mellitus. BJU Int. 2007;99(1):
130-4.

Cho NH, Ahn CW, Park JY, Ahn TY, Lee
HW, Park TS, et al. Prevalence of erectile
dysfunction in Korean men with type 2
diabetes mellitus. Diabet Med. 2006;23(2):
198-203.

Fonseca V, Seftel A, Denne J, Fredlund P.
Impact of diabetes mellitus on the severity
of erectile dysfunction and response to
treatment: Analysis of data from tadalafil
clinical trials. Diabetologia; 2004.

American Diabetes Association. Diagnosis
and classification of diabetes mellitus.
Diabetes Care. 2010;33(Suppl 1):S62-9.
Rosen RC, Cappelleri JC, Smith MD,
Lipsky J, Pefia BM. Development and
evaluation of an abridged, 5-item version
of the International Index of Erectile
Function (IIEF-5) as a diagnostic tool for

erectile dysfunction. Int J Impot Res.
1999;11(6):319-26.

Nih Consensus Conference. NIH
Consensus Development Panel on
Impotence [Internet]. Impotence. JAMA.
1993;83-90.

Available:http://jama.jamanetwork.com/arti
cle.aspx?volume=270&page=83
Chobanian AV, Bakris GL, Black HR,
Cushman WC, Green LA, lzzo JL, et al.
The seventh report of the joint national
committee on prevention, detection,
evaluation, and treatment of high blood
pressure: The JNC 7 Report. JAMA.
2003;289(19):2560-72.

Gibson R. Anthropometric assessment of
body composition. In: Gibson R, editor.




27.

28.

29.

30.

31.

Principles of nutritional assessment. New
York: Oxford University Press. 1990;187—
208.

Frisancho A.  Necessity for new
anthropometric standards. In: Frisancho A,
editor.  Anthropometric standards for
assessment of growth and nutritional
status. Ann Arbo, Michigan: University of
Michigan Press. 1990;1-6.

Allain CC, Poon LS, Chan CS, Richmond
W, Fu PC. Enzymatic determination of
total serum cholesterol. Clin Chem
[Internet]. 1974;20(4):470-5.
Available:http://www.ncbi.nim.nih.gov/pub
med/4818200

[Cited 2015 Nov 10]

Tietz N. Clinical guide to laboratory tests.
2nd ed. Philadelphia, USA: WB Saunders
Company. 1990;554-556.

Crouse JR, Parks JS, Schey HM, Kahl FR.
Studies of low density lipoprotein
molecular weight in human beings with
coronary artery disease. J Lipid Res
[Internet]. 1985;26(5):566—74.
Available:http://www.ncbi.nlm.nih.gov/pub
med/4020295

[Cited 2015 Nov 10]

Friedewald WT, Levy RI, Fredrickson DS.
Estimation of the concentration of low-
density lipoprotein cholesterol in plasma,

without use of the preparative
ultracentrifuge. Clin Chem. 1972;18(6):
499-502.

Obi et al.; BIMMR, 18(1): 1-8, 2016; Article no.BJMMR.28969

32.

33.

34.

35.

36.

37.

Ding E, Song Y, Malik V, Liu S. Sex
differences of endogenous sex hormones
and risk of type 2 diabetes: A systematic
review and meta-analysis. JAMA.
2006;295:1288-99.

Grossmann M. Low testosterone in men
with type 2 diabetes: Significance and
treatment. J Clin Endocrinol Metab.
2011;96(8):2341-53.

Ghazi S, Zohdy W, Elkhiat Y, Shamloul R.
Serum testosterone levels in diabetic men
with and without erectile dysfunction.
Andrologia [Internet]. 2012;44(6):373-80.
Available:http://www.ncbi.nlm.nih.gov/pub
med/22471752

Rahbar S. The discovery of glycated
hemoglobin: A major event in the study of
nonenzymatic chemistry in biological
systems. Ann N Y Acad Sci [Internet].
2005;1043:9-19.
Available:http://www.ncbi.nlm.nih.gov/pub
med/16037217

[Cited 2016 Jul 8]

D’Emden AS. Diagnostic tests: Glycated
haemoglobin for the diagnosis of diabetes.
Aust Prescr. NPS MedicineWise.
2014;37(3):98-100.

American Diabetes Association. Diagnosis
and classification of diabetes mellitus.
Diabetes Care [Internet]. 2010;33 Suppl
1(Supplement_1):S62-9.
Available:http://care.diabetesjournals.org/c
ontent/33/Supplement_1/S62.full

[Cited 2014 Jul 11]

© 2016 Obi et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://sciencedomain.org/review-history/16359




