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Abstract:

7HVWRVWHURQH�GH¿FLHQF\�DQG�GLDEHWHV�PHOOLWXV�KDYH�EHHQ�IRXQG�WR�VKDUH�DQ�LQWLPDWH�ERQG��6WXGLHV�KDYH�IRXQG�
the prevalence of hypogonadism to be 24.5% in diabetes mellitus (DM) patients presenting with erectile 
dysfunction versus 12.6% in non-diabetic erectile dysfunction patients. It has negative correlation with waist 
circumference and body mass index and predicts insulin resistance. In line with these thoughts, we aimed 
WR�DVVHVV�WKH�SUHYDOHQFH�RI�WHVWRVWHURQH�GH¿FLHQF\�LQ�PDOH�GLDEHWHV�PHOOLWXV�SDWLHQWV�RI�����\HDUV�RI�DJH�DQG�
the impact of hypogonadism on their clinical parameters. Thirty male DM patients, below 40 years of age 
were assessed between October 2008 and September 2010 for symptoms of sexual dysfunction. All necessary 
routine biochemical tests were also carried out. For statistical analysis, the p-value was calculated using 
)LVKHU¶V�H[DFW�WHVW��2XW�RI����PDOH�GLDEHWLFV�����\HDUV�RI�DJH��������������KDG�ORZ�6HUXP�)UHH�7HVWRVWHURQH�
levels. The mean serum fT was 11.08±6.79 ng/dl. Type of Diabetes Mellitus, its duration, inadequate glycemic 
FRQWURO��KLJK�ZDLVWKLS�UDWLR�DQG�ORVV�RI�HDUO\�PRUQLQJ�SHQLOH�WXPHVFHQFH�VLJQL¿FDQWO\�FRUUHODWHG�ZLWK�ORZ�I7��
Thus, there is an intricate relation between Diabetes and Testosterone level as elucidated by the current study. 
As clinicians, we need to evaluate sexual dysfunction in young male diabetics, as its potential implications 
have physiological and psychological aftermaths. 
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INTRODUCTION
In today’s age of non-communicable diseases, it is 
pertinent to assess the interactions between the two 
endocrinological complexes of diabetes mellitus 
�'0��DQG�WHVWRVWHURQH�GH¿FLHQF\��7KHLU�UHODWLRQVKLS�
was initially brought to the forefront only after the 
WXUQ�RI�WKH�PLOOHQQLXP��:LWK�WKH�DELOLW\�WR�DIÀLFW�
almost any age group, the association of diabetes 

on serum testosterone level would have more 
profound effect in younger patients. Studies have 
found the prevalence of hypogonadism to be 24.5% 
LQ�'0�SDWLHQWV�SUHVHQWLQJ�ZLWK�HUHFWLOH�G\VIXQFWLRQ�
versus 12.6% in non-diabetic erectile dysfunction 
patients.1Hypogonadism in diabetes has also been 
shown to have a negative correlation with body mass 
LQGH[��%0,��DQG�ZDLVW�FLUFXPIHUHQFH�2�2K�HW�DO��
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METHODS
7KH�VWXG\�ZDV�FRQGXFWHG�RQ����PDOH�'0�SDWLHQWV��
below 40 years of age, in the out-patient clinic and 
LQ�SDWLHQWV�RI�WKH�'HSDUWPHQW�RI�0HGLFLQH��6K\DP�
6KDK�0HGLFDO�&ROOHJH�	�DVVRFLDWHG�6DQMD\�*DQGKL�
0HPRULDO�+RVSLWDO��5HZD��03���EHWZHHQ�2FWREHU�
2008 and September 2010. Besides demographic 
and anthropologic analysis, all patients were 
evaluated for symptoms of sexual dysfunction. 
Biochemical tests of complete blood count, lipid 
SUR¿OH��+E$1c, and serum free testosterone were 
carried out in all patients. Serum free testosterone 
was measured through a morning blood sample by 
radioimmunoassay and reference values used for 
GLDJQRVLV�DUH�LQ�DFFRUGDQFH�WR�9HUPHXOHQ�8 Thus, 
ORZ�WHVWRVWHURQH��7��OHYHO�ZDV�GH¿QHG�DV�D�VHUXP�
IUHH�WHVWRVWHURQH��I7��������QJ�GO�DQG�������QJ�GO�
in patients between 25–34 years and 35–44 years 
respectively. To evaluate sexual intercourse related 
symptoms, patients’ own subjective assessment of 
early morning penile tumescence and desire for 
intercourse was relied upon. For statistical analysis, 
the p-value was calculated using Fisher’s exact test.

concluded that low testosterone levels are predictors 
RI�LQVXOLQ�UHVLVWDQFH��,5��DQG�LQFLGHQW�W\SH���'0�LQ�
older adults.3 Similarly, low testosterone levels are 
FRPPRQO\�REVHUYHG�LQ�PHQ�ZLWK�,5�DQG�W\SH���'0�4 

Haidar et al. suggested that androgen deprivation 
has a negative impact on IR and glycaemic control 
in their study on diabetic prostate cancer patients.5 
7KLV�JRHV�KDQG�LQ�KDQG�ZLWK�0RULPRWR¶V�FRQFOXVLRQ�
that steroid hormones exerted some natural protective 
effects in their study on rat pancreas.6 In 2004, Corona 
GHPRQVWUDWHG�WKDW�PHWDEROLF�V\QGURPH��0HW6���DQG�LQ�
particular visceral adiposity (as assessed by increased 
ZDLVWOLQH�DQG�K\SHUWULJO\FHULGHPLD���ZDV�VSHFL¿FDOO\�
associated with hypogonadism in subjects consulting 
for sexual dysfunction.7In line with these thoughts, 
we aim at assessing the impact of hypogonadism in 
\RXQJ�SDWLHQWV�RI�'0��DQG�WKH�FR�PRUELGLWLHV�ZKLFK�
are an integral part of this vicious cycle.

AIMS
��� 7R�VWXG\�WKH�SUHYDOHQFH�RI�WHVWRVWHURQH�GH¿FLHQF\�

LQ�PDOH�'0�SDWLHQWV�RI�����\HDUV�RI�DJH�
2. To assess the impact of low testosterone on 

demographic and clinical parameters of the 
patients.

7DEOH����'HPRJUDSKLF�DQG�DQWKURSRORJLF�SUR¿OH�

Low fT (%) Normal fT (%) Total(Mean fT-ng/dl)

$JH��S ������

<30 years 02 (25%) 06 (75%) 08 (10.56±6.80)

>30 years 11 (50%) 11 (50%) 22 (11.26±6.78)

Mean: 33.37±5.72 yrs Mean: 33.61±5.76 yrs Mean 33.17±5.71 yrs

'0�7\SH��S ������

Type 1 04 (25%) 12 (75%) 16 (13.14±6.78)

Type 2 09 (64.29%) 05 (35.71%) 14 (8.71±6.76)

'XUDWLRQ�RI�'0��S ������

<10 years 06 (30%) 14 (70%) 20(12.36±6.74)

>10 years 07 (70%) 03 (30%) 10(8.51±6.67)

Mean: 8.07±5.48 yrs Mean: 8.46±5.57 yrs Mean: 7.76±5.54 yrs

:DLVW�KLS�UDWLR���S ������

<0.9 03 (21.43%) 11 (78.57%) 14 (13.41±6.78)

���� 10 (62.5%) 06 (37.5%) 16 (9.04±6.82)

Mean: 0.913±0.031 Mean: 0.918±0.029 Mean: 0.909±0.031
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OBSERVATIONS
2XW�RI����PDOH�GLDEHWLFV�����\HDUV�RI�DJH�����
(43.33%) had low serum free testosterone levels. The 
PHDQ�VHUXP�I7�ZDV������������QJ�GO�

7DEOH����'HPRJUDSKLF�DQG�DQWKURSRORJLF�SUR¿OH�
The current study revealed that subjects with low fT 
had a higher mean age (33.37±5.72 yrs) than those 
with normal fT (33.17±5.71 yrs). Although this 
GLIIHUHQFH�ZDV�QRW�VLJQL¿FDQW��WKH�¿QGLQJ�SURYHV�
that the age-related drop in serum fT, in our study 
group, could be attributed to the diabetic status of 

the patients. In accordance with this, we found a 
VLJQL¿FDQWO\�ORZHU�I7�DPRQJ�RXU�SDWLHQWV�RI�W\SH�
��'0������������QJ�GO��FRPSDUHG�WR�W\SH���'0�
������������QJ�GO���:KLOH�WKH�PHDQ�GXUDWLRQ�RI�
diabetes among the study group was 8.07±5.48 
yrs, it was found that the group with low fT had a 
VLJQL¿FDQWO\�KLJKHU�GXUDWLRQ�RI�GLVHDVH������������
yrs) than those with a normal fT (7.76±5.54yrs). 
3DWLHQWV�ZLWK�D�ZDLVW�KLS�UDWLR��:+5��RI������KDG�D�
VLJQL¿FDQWO\�ORZHU�I7������������QJ�GO��FRPSDUHG�
to those with a normal central adiposity (13.41±6.78 
QJ�GO��

7DEOH���UHYHDOV�WKH�VXEMHFWLYH�¿QGLQJV�RI�VH[XDO�
desire and early morning penile tumescence in the 
current study group. Although all patients of low fT 
SHUFHLYHG�D�UHGXFHG�VH[XDO�GHVLUH��WKLV�¿QGLQJ�ZDV�
QRW�VLJQL¿FDQW��+RZHYHU��VXFK�SDWLHQWV�DOVR�UHSRUWHG�
a reduced frequency of early morning tumescence 
FRPSDUHG�WR�D�WLPH�EHIRUH�WKHLU�GLDJQRVLV�RI�'0��
7KXV��WKH�PHDQ�VHUXP�I7�ZDV����������QJ�GO�DPRQJ�
this group, while those who appreciated no change 
in early morning tumescence had a mean serum fT 
RI������������QJ�GO��7KLV�DVVRFLDWLRQ�ZDV�KLJKO\�
VLJQL¿FDQW��S ��������

7DEOH����6H[XDO�V\PSWRPV

Low fT (%) Normal fT 
(%)

Total (Mean 
fT-ng/dl)

6H[XDO�
desire 
�S �����

No Change 00 (0%) 01 (100%) 01 (9.16)

Reduced 13 (44.83%) 16 (55.17%) 29 (11.14±6.79)

Early 
morning 
tumescence 
�S �������

No change 00 (0%) 11 (100%) 11 (16.34±6.95)

Reduced 13 (68.42%) 06 (31.58%) 19 (8.02±6.78)

7DEOH����%LRFKHPLFDO�SDUDPHWHUV�

Low fT (%) Normal fT (%) Total (Mean fT-ng/dl)

+DHPRJORELQ��S ������

>13 g/dl 01 (12.5%) 07 (87.5%) 08 (17.64±6.94)

<13 g/dl 12 (54.54%) 10 (45.45%) 22 (8.68±6.82)

Mean: 11.97±1.83g/dl Mean: 11.33±1.81g/dl Mean: 12.45±1.91g/dl

+E$�F��S ������

<7% 02 (18.18%) 09 (81.82%) 11 (12.21±5.82)

>7% 11 (57.89%) 08 (42.11%) 19 (9.34±5.73)

Mean: 9.38±3.32 Mean: 11.02±3.55 Mean: 8.13±3.26

6HUXP�&KROHVWHURO��S ������

<200 mg% 11 (42.31%) 15 (57.69%) 26 (11.26±6.78)

>200 mg% 02 (50%) 02 (50%) 04 (9.85±6.83)

Mean: 150.95±47.25 Mean: 157.08±45.51 Mean: 146.26±49.24

6HUXP�7ULJO\FHULGHV��S ������

<150 mg% 02 (14.29%) 12 (85.71%) 14 (13.75±6.78)

>150 mg% 11 (68.75%) 05 (31.25%) 16 (8.73±6.79)

Mean: 146.37±39.92 Mean: 169.23±40.11 Mean: 128.89±41.17

6HUXP�+'/�&��S ������

<40 mg% 10 (66.67%) 05 (33.33%) 15 (8.56±6.67)

>40 mg% 03 (20%) 12 (80%) 15 (13.58±6.80)

Mean: 37.99±10.03 Mean: 33.06±9.21 Mean: 41.76±9.04
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Through the current study, we also correlated the 
effects low fT would have on the biochemical 
parameters of diabetics. The low fT subgroup of 
SDWLHQWV�KDG�VLJQL¿FDQWO\�ORZHU�PHDQ�KDHPRJORELQ�
FRQFHQWUDWLRQ������������J�GO��DQG�PHDQ�VHUXP�
HDL-C (33.06±9.21) compared to their normal fT 
GLDEHWLF�FRXQWHUSDUWV��PHDQ�+E������������J�GO�
DQG�PHDQ�+'/�&��������������2Q�WKH�RWKHU�KDQG��
WKHVH�SDWLHQWV�KDG�VLJQL¿FDQWO\�KLJKHU�PHDQ�YDOXH�
of HbA1c (11.02±3.55 %) and serum triglycerides 
��������������PJ�GO���$OWKRXJK�PHDQ�VHUXP�WRWDO�
cholesterol was higher in the low fT subgroup, it was 
QRW�IRXQG�WR�EH�VLJQL¿FDQW�

DISCUSSION
The current study conducted on ype 1 and 2 diabetics 
����\UV�RI�DJH�VKRZHG�WKDW��������RI�ORZ�I7�SDWLHQWV�
ZHUH�����\HDUV�RI�DJH��7KLV�UHVXOW� LV�VLPLODU� WR�
Chandel et al.,10 who found a negative correlation of 
fT with age while Kapoor et al.2 found an increasing 
trend in the prevalence of hypogonadism across 
all age groups. Ageing is associated with a decline 
in testosterone levels in men.11 But, this decline, 
although present in the current study, was not found 
WR�EH�VLJQL¿FDQW��+HQFH��WKHUH�PXVW�EH�RWKHU�IDFWRUV�
in play which affect the decline in testosterone level. 
Thus, we hypothesise that one such factor is diabetes 
itself, as well as metabolic disturbances associated 
with it.

2Q�FRPSDULQJ�WKH�W\SH�RI�GLDEHWHV��LW�ZDV�IRXQG�
WKDW�VLJQLILFDQWO\�KLJKHU�QXPEHU�RI� W\SH���'0�
patients had low fT levels (64.29%) as well as having 
D�VLJQL¿FDQWO\�ORZHU�PHDQ�I7�OHYHO������������QJ�GO��
compared to type 1 diabetics (35.71%; 13.14±6.78 
QJ�GO���7RPDU�HW�DO�12 also showed that patients of type 
��'0�KDG�IUHTXHQW�RFFXUUHQFH�RI�K\SRJRQDGRWURSKLF�
hypogonadism while fT concentrations in type 1 
diabetes tended to be normal. In Dandona’s study in 
2009,13 duration of diabetes was not found to affect 
testosterone levels. However, current study found 
that 70% of patients with a low fT level had duration 
RI�GLDEHWHV�RI�����\HDUV��0HDQ�I7�YDOXH�ZDV�DOVR�
VLJQL¿FDQWO\�ORZHU�LQ�WKLV�VXEJURXS�������������QJ�
dl) compared to patients with duration of diabetes 

����\HDUV������������QJ�GO���7KH�FRPSOH[�LQWHUSOD\�
between diabetes and testosterone thus requires 
further evaluation if we are to ascertain the exact 
relationship between the two.

Studies have shown that free testosterone levels 
are low in obese men and inversely correlate with 
the degree of obesity.14,15 Thus, if diabetes is added 
to this equation, it would not be surprising that the 
current study found that 10 of 16 obese patients had 
ORZ�I7��VLJQL¿FDQWO\�KLJKHU�WKDQ�WKH���RI����QRQ�
REHVH�SDWLHQWV�DV�HYDOXDWHG�E\�WKHLU�:+5��0HDQ�
I7�LQ�SDWLHQWV�RI�:+5������ZDV�WKXV�VLJQL¿FDQWO\�
ORZHU������������QJ�GO��WKDQ�WKRVH�ZLWK�:+5������
������������QJ�GO���.DSRRU�HW�DO�2 also found waist 
circumference to be negatively correlated with 
testosterone levels in their study on diabetic men. 
Thus, diabetes itself contributes to low testosterone 
levels associated with obesity.

Subjective findings of low sexual desire and 
reduced frequency of early morning tumescence 
in men was only seen among the subgroup of 
patients who had low fT. While the association of 
HDUO\�PRUQLQJ�WXPHVFHQFH�ZDV�KLJKO\�VLJQL¿FDQW�
�S ���������WKH�VDPH�FRXOG�QRW�EH�VDLG�UHJDUGLQJ�ORVV�
RI�VH[XDO�GHVLUH��S �������6WXGLHV�KDYH�VKRZQ�KLJK�
prevalence of low libido (64%), erectile dysfunction 
(74%), and fatigue (63%) in hypogonadal men with 
type 2 diabetes.2 Erectile dysfunction (ED) is common 
in diabetic men.16,17Etiology may be vascular 
disease, autonomic neuropathy, hypogonadism, or a 
combination of these. In addition, lack of testosterone 
during these reproductively active years has been 
found to lead to diminished peak bone mass and lack 
of development or loss of skeletal muscle.18 Thus, 
the evaluation of gonadal hormones in patients of 
diabetes should be a matter of concern, especially 
among those of a reproductive age, as evaluated by 
the current study.

Bhatia et al. observed that hypogonadal type 
2 diabetic men had a lower hematocrit than those 
with normal testosterone concentrations as well 
as a frequent occurrence of mild normocytic 
normochromic anemia.19 Similarly, current study 
IRXQG�D�VLJQL¿FDQWO\�ORZHU�KHDPRJORELQ�OHYHO�DPRQJ�
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diabetic males is widely distributed over the 
glycaemic and metabolic changes in diabetes. 

RECOMMENDATIONS
This study enunciates the vital role of an androgenic 
hormone – testosterone – in another hormonal disease 
��'0��:LWK�GLVUXSWLRQ�RI�WKH�LQVXOLQ�D[LV�LQ�GLDEHWHV��
disarray in testosterone will exponentially worsen 
biochemical parameters like haemoglobin, glycated 
KDHPRJORELQ��DQG�OLSLG�SUR¿OH�ZKLOH�DOVR�FRQWULEXWLQJ�
to worsening of anthropologic measurements and 
sexual dysfunction. We recommend a baseline 
evaluation of testosterone in diabetic males, 
especially those who report sexual dysfunction. 
Also, as clinicians, we need to evaluate any degree 
of sexual dysfunction in young male diabetics, as the 
potential implications in young diabetic males have 
physiological as well as psychological aftermaths. As 
far as testosterone replacement is concerned, trials 
would be required to ascertain its pros and cons in 
young diabetic males.
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