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ORIGINAL ARTICLE
Effects of a low-energy diet on sexual function and
lower urinary tract symptoms in obese men
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Adelaide, South Australia, Australia and 3Department of Cardiology, University of Adelaide and Royal Adelaide Hospital,
Adelaide, South Australia, Australia

Objective: Abdominal obesity and type 2 diabetes mellitus are associated with erectile and urinary dysfunction in men.
The extent to which sexual function and lower urinary tract symptoms (LUTSs) are improved by weight loss remains unclear.
Subjects: We compared the effects of 8 weeks of a low-calorie diet using meal replacements (Kicstart) on insulin sensitivity,
plasma testosterone levels, erectile function (measured by the five-item version of the International Index of Erectile
Function, IIEF-5), sexual desire (measured by the Sexual Desire Inventory, SDI) and LUTS (measured by the International
Prostate Symptom Score, IPSS), in abdominally obese (body mass index X30 kg m2, waist circumference (WC) X102 cm) men
(mean age 49.7 years) with uncomplicated diet or oral hypoglycemic-treated type 2 diabetes mellitus (n ¼ 19) or without type 2
diabetes mellitus (n ¼ 25), with a control group of nondiabetic men (n ¼ 26) with similar body mass index and WC.
Results: Weight loss of B10% was significantly associated with increased insulin sensitivity, plasma testosterone levels, IIEF-5
and SDI scores, as well as reduced WC and IPSS scores, in diabetic as well as nondiabetic men. The degree of weight loss was
significantly associated with improvements in plasma testosterone levels (r ¼ 0.34), erectile function (r ¼ 0.26) and LUTS
(r ¼ 0.65). Reduction in LUTS was significantly associated with increased plasma testosterone (r ¼ 0.35), erectile function
(r ¼ 0.42) and sexual desire (r ¼ 0.40).
Conclusions: Diet-induced weight loss significantly and rapidly improves sexual function, and reduces LUTS, in obese middleaged men with or without diabetes.
International Journal of Obesity (2010) 34, 1396–1403; doi:10.1038/ijo.2010.76; published online 20 April 2010
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Introduction
Abdominal obesity is directly associated with sexual
dysfunction in several cross-sectional and prospective
observational studies.1–3 In addition to impaired sexual
performance, obesity has also been associated with decreased
sexual desire and reduced enjoyment of sexual activity.4 A
decrease in plasma testosterone and sex-hormone binding
globulin (SHBG) levels associated with obesity and insulin
resistance may have a role in both reduced sexual desire and
erectile dysfunction (ED).5
ED in men with abdominal obesity is largely considered to
be the consequence of endothelial dysfunction and defective
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vasodilator production (secondary to chronic inflammation6
and insulin resistance7). The issue of obesity-related ED
is of broader significance than its consequences for sexual
activity; ED has been recognized as a predictor of coronary
heart disease in insulin-resistant men.8 Moreover, men
with ED are more likely to be depressed and to have lower
quality of life.4
Metabolic syndrome9 and abdominal obesity10 are also
associated with a higher prevalence of frequency and
urgency of urination, incomplete bladder emptying and
other irritative and obstructive lower urinary tract symptoms
(LUTSs). In addition, there are strong associations between
ED and LUTS, which are independent of age, weight,
cardiovascular risk factors and androgen levels. The severity
of urinary symptoms is correlated with the degree of erectile
impairment.11,12 Moreover, pharmacological treatment of
LUTS has been shown to decrease the severity of ED, and vice
versa.13 Therefore, it is highly likely that cardiovascular
disease, insulin resistance, ED and LUTS share common
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pathogenetic pathways in obese men, and will, accordingly,
respond to a common intervention.
Bariatric surgery significantly improves erectile function
and sexual desire in morbidly obese men.14 The effects
of rapid diet-induced weight are less clear: in one study, a
third of obese men with ED reported improvement in
erectile function and increased sexual desire with low-calorie
diets (LCDs) and physical activity,15 but another group
demonstrated increased testosterone levels without improvement in sexual function scores in obese men with and
without ED.16 Moreover, there are little data on the effect of
weight loss in ameliorating LUTSs in obese men with ED.
Therefore, our study investigated the effects of rapid weight
loss induced by a modified LCD, on ED, sexual desire,
androgen levels and LUTS, and the relationships between
improvements in weight, abdominal adiposity and metabolic parameters, with changes in sexual function and LUTS.

Materials and methods
Subjects
Obese (body mass index X30 kg m2) men, with or without
type 2 diabetes mellitus, were recruited by advertisement
from the community in Adelaide, South Australia, to be
enrolled into a weight loss program using at least two meal
replacements (Kicstart, Pharmacy Health Solutions Pty Ltd,
Sydney, Australia) daily (Figure 1). This intervention group
comprised 26 diabetic and 25 nondiabetic obese men. In all,
26 other obese nondiabetic men, who had been matched for
age and body mass index with the nondiabetic intervention
subjects, were also recruited by advertisements to form the

Baseline

control group. All subjects in both groups were nonsmokers.
The diabetic patients all had satisfactory glycemic control
(GHbp7%) on diet or metformin. None of the nondiabetic
subjects were on antihypertensive medication, whereas three
diabetics were on atenolol and four were on angiotensinconverting enzyme inhibitor or angiotensin-receptor blocker
therapy. None of the subjects had ever sought medical advice
for LUTSs or erectile problems, and none had a history of
treatment with, or were currently on, phosphodiesterase-5
inhibitors. Exclusion criteria included impaired renal function (estimated glomerular filtration rate o60 ml min1),
microalbuminuria, pelvic trauma, prostate disease, peripheral or autonomic neuropathy, hypertension (blood pressure
4140/90 mm Hg), symptomatic or previously diagnosed
cardiovascular disease, psychiatric problems, use of recreational drugs (such as marijuana, cocaine, amphetamines,
heroin) or alcohol intake exceeding 500 g per week in the
previous 12 months. The study was approved by the Human
Research Ethics Committee of the Royal Adelaide Hospital.
Informed consent was obtained at a screening visit. One
week later, subjects visited the clinic after an overnight
12-h fast. Height (using a wall-mounted stadiometer) and
weight (using the Nuweigh JAC 929-300 platform scale
(Nuweigh, Adelaide, Australia; maximum 300 kg, minimum
0.4 kg, error ¼ 0.02 kg)) were measured unshod. The mean of
the three measurements of waist circumference (WC) (at
mid-axillary level, midway between the lower costal border
and at the top of the iliac crest) was used in the analyses. A
venous blood sample was obtained for biochemistry and
hormone levels, and questionnaires were administered to
each subject to assess their erectile function, sexual desire, as
well as the presence and severity of LUTSs.

Declined further
study* (n=7)

Obese diabetic men
on LCD
(n = 26)

8 weeks

Obese diabetic men on LCD
(n = 19)

Obese non-diabetic
men on LCD (n = 25)

Obese non-diabetic men on
LCD (n = 25)

INTERVENTION
GROUP

Obese non-diabetic men on
control diet (n = 24)

Obese non-diabetic
men on normal diet
(n = 25)
CONTROL GROUP

Declined further
study* (n=1)

Figure 1 Trial protocol flow chart. LCD ¼ modified low-calorie diet. *All subjects (one control, seven diabetics) who dropped out of the study had declined further
participation because of the inconvenience of returning for 2-weekly follow-up visits.
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Questionnaires
The abridged five-item version of the International Index
of Erectile Function (IIEF-5) was used to assess erectile
function.17 Each question is marked on a 5-point scale
(1 ¼ lowest, 5 ¼ highest) and the sum of points was the IIEF-5
score (maximum 25 points). ED was defined as a score
of p21.
The Sexual Desire Inventory (SDI) measures the degree of
interest in engaging in sexual activity, with 14 questions
marked on 7- or 8-point scales (maximum total score 109
points18)Fhigher scores indicate higher levels of sexual
desire. The International Prostate Symptom Scale (IPSS) is a
series of questions used to assess the severity of irritative
(frequency, urgency, nocturia) and obstructive LUTSs (incomplete emptying, intermittency, weak stream, straining),
attributable to bladder outlet obstruction caused by prostatic
enlargement.19 Symptoms are classified as mild (score 0–7),
moderate (8–19) or severe (20–35).

Modified LCD
Subjects in the intervention group were asked to consume
2–3 sachets daily (one at breakfast and lunch and/or dinner)
of Kicstart, providing a maximum of 450 kcal of energy,
0.8 g kg1 ideal body weight of high-quality protein, as well
as the recommended daily allowances of minerals, vitamins,
trace elements, omega-3 and omega -6 essential fatty acids.
One small meal at either lunch or dinner was permitted,
consisting of ‘noncarbohydrate’ vegetables and a small piece
of meat, fish or chicken, to achieve a total energy intake of
approximately 850–900 kcal per day. Each subject was given
the same meal plan with details of specific allowable foods
and portions, and was able to contact the dietician in
between follow-up visits to answer queries about the diet.
This regime continued for 8 weeks. We previously used a
similar LCD to minimize the dropout rate and the time
required to achieve a 10–12% weight loss.20 The subjects in
the control group ate their usual diet during the study
period. A research dietician assisted the patients to implement the diets, and monitor their progress at 2-weekly
intervals. All participants were asked to maintain their usual
daily activity patterns. Subjects maintained diaries that
detailed the timing and portions of specific foods and
beverages for the evaluation of compliance. These diaries
were evaluated by the dietician.

Plasma biochemistry
At baseline and completion of the weight loss phase, venous
blood was collected after a 12-h overnight fast. Plasma
glucose concentration (mmol l1) was measured on the
automated Olympus 5400 analyser (Olympus, Tokyo, Japan)
using a glucose hexokinase enzymatic kit, with intra-assay
coefficient of variation (CV) of 2.04% at 3.4 mmol l1. Serum
insulin concentration (mU ml1) was measured on the Roche
E170 (Roche, Indianapolis, IN, USA). The intra-assay CV was
International Journal of Obesity

3% at 62 mU ml1. Serum total cholesterol concentration
was measured on the automated Olympus 5400 analyser
(intra-assay CV of 1.8% at 5.4 mmol l1). Insulin sensitivity
was calculated from fasting glucose and insulin using
the QUICKI (Quantitative Insulin Sensitivity Check
Index) ¼ 1/(log10insulin þ log10glucose), where insulin is expressed in mU ml1 and glucose in mg per 100 ml
(Bmmol l1  18), which has a good correlation (r ¼ 0.78)
with insulin sensitivity obtained from clamp studies, with
QUICKI values below 0.36 (the lower limit of 95% confidence limits in healthy adults) indicating insulin resistance.21 Serum triglyceride concentration was measured on
the automated Olympus 5400 analyser (intra-assay CV of
1.8% at 1.04 mmol l1. Serum high-density lipoprotein
cholesterol concentration (mmol l1) was measured after
precipitation of the low-density and very-low-density lipoproteins with polyethylene glycol 6000 solution (intra-assay
CV of 3.2% at 1.7 mmol l1). Serum low-density lipoprotein
cholesterol concentration (mmol l1) was calculated using
the modified Friedwald equation.
Total testosterone was determined by chemiluminescent
immunoassay using Elecsys (Roche, intra-assay CV of 10.4%
at 12.5 nmol l1). SHBG was determined in subject serum
diluted to a ratio of 1:21, using a solid-phase, two-site
chemiluminescent, immunometric assay (CV 4% at
32.3 nmol l1) on DPC IMMULITE 2000 SHBG (Diagnostic
Products Corporation, Los Angeles, CA, USA). The free
testosterone concentration was obtained from measurements of plasma total testosterone and SHBG, using an
online calculator (http://www.issam.ch/freetesto.htm) developed by ISSAM (International Society for the Study of the
Aging Male).

Follow-up
At subsequent visits every 2 weeks, the data in the diary were
reviewed, progress was evaluated, weight and WC were
measured and caloric intake adjusted if necessary to ensure a
weight loss of 1–1.5 kg per week. At week 10, the investigations conducted in week 2 were repeated, and each subject’s
erectile function (based on the IIEF-5 score), sexual desire
(SDI score) and LUTS (IPSS score) were reevaluated.

Statistical analysis
Statistical analysis was performed using SPSS 16.0 (SPSS Inc.,
Chicago, IL, USA). All results are expressed as mean
values±s.d. Differences in baseline measurements between
the controls as well as the nondiabetic and diabetic
intervention groups, were evaluated with one-way ANOVA
(analysis of variance) using Bonferroni’s correction. A 3-by-2
repeated measures ANOVA was used to assess differences
between pre- and post-weight loss parameters in the three
groups. The relationships between changes in measures of
sexual function, LUTSs, sex hormones and metabolic parameters after 8 weeks were determined using Pearson’s
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correlations. Multivariate regression analysis was performed
to test the independent association and contributions of
changes in weight, WC, testosterone and insulin sensitivity,
with changes in erectile function or LUTS. A value of Po0.05
was considered significant.

Results
The 8-week study was completed without incidence by 68
subjects: 24 nondiabetic controls and 44 in the intervention
group of whom 19 were diabetic (Figure 1). Eight other
subjects (seven diabetics and one control) withdrew after
1 week, citing inconvenience in traveling to the study center
for follow-up as the main reason in all cases. Four diabetic
subjects experienced constipation in the first week which
resolved with metamucil, and they were able to complete
the study. No adverse effects were noted in the other
participants.
At baseline, nondiabetic subjects in the LCD group had
significantly higher mean SDI and IPSS scores, and total and
free testosterone levels, than did controls and diabetic men
(Table 1). In comparison with the controls and nondiabetic
intervention subjects, the diabetic men were significantly
older, and had significantly higher insulin levels with
correspondingly lower insulin sensitivity, as well as lower
IIEF-5 score and total testosterone levels.
After 8 weeks, significantly greater weight loss occurred in
both diabetic (9.5±4.8 kg, Po0.01) and nondiabetic
Table 1

(12.3±3.8 kg, Po0.01) subjects, than in the controls
(2.9±2.5 kg). The reduction in WC was also significantly
greater in the nondiabetic (12.1±6.1 cm, Po0.01) and
diabetic (12.1±4.8 cm, Po0.01) men than in the control
group (1.6±1.6 cm). The change in fasting glucose was not
significantly different between the control and intervention
groups, but there was significant improvement in insulin
sensitivity (percentage change in QUICKI) in both diabetic
(9.0±9.1%, Po0.01) and nondiabetic (13.3±9.6%, Po0.01)
subjects in response to the LCD (Table 2). There were no
significant changes in fasting lipid levels in either the
control or intervention group.

Androgen levels, erectile function, sexual desire and LUTS
Baseline plasma total testosterone levels were higher in the
nondiabetic and lower in the diabetic men, compared with
control subjects (Table 1). Plasma total testosterone level of
nondiabetic intervention subjects increased significantly
more (3.0±7.7 nmol l1, Po0.01) than in controls
(2.6±3.8 nmol l1). The mean calculated plasma-free testosterone levels decreased in the controls and nondiabetic
intervention subjects, but increased in the diabetic men
(Table 2). Overall, the increase in total testosterone correlated significantly with the reduction in weight (r ¼ 0.34,
Po0.01), WC (r ¼ 0.28, P ¼ 0.03) and IPSS score (r ¼ 0.35,
Po0.01), but was not significantly associated with change in
the IIEF-5 or SDI score.
Significantly greater increases in the mean IIEF-5 score
were seen in nondiabetic (2.2±1.1, Po0.01) and diabetic

Baseline parameters of subjects on LCD, compared with the control group

Baseline parameters
Age (years)
Weight (kg)
Body mass index (kg m2)
Waist circumference (cm)

Controls (n ¼ 24)
48.4±9.3
108.8±12.6
33.1±3.2
117.1±8.2

LCD (nondiabetic) (n ¼ 25)
44.5±9.3
110.5±8.4
35.7±3.2
119.3±9.9

LCD (diabetic) (n ¼ 19)
58.1±11.4*
112.7±19.2
35.1±5.3
124.6±12.7

Sexual function and lower urinary tract symptoms
IIEF score
SDI score
IPSS score

15.2±7.9
57.0±20.9
5.3±5.2**

17.8±1.2
71.2±4.0**
18.8±1.3**

8.1±6.2*
44.1±23.6
5.8±5.1

Sex hormones
Plasma total testosterone (nM)
Plasma SHBG (nM)
Calculated free testosterone (pM)

13.8±3.5
23.6±11.4
339±95

28.2±10.1**
21.9±8.3
810±339**

9.8±2.7*
22.5±9.3
285±69

Metabolic profile
Plasma glucose (mM)
Plasma insulin (mU ml1)
Insulin sensitivity (QUICKI)
Plasma TG (mM)
Plasma HDL (mM)
Plasma LDL (mM)

5.9±3.0
12.1±6.0
0.33±0.02
2.2±1.2
1.2±0.3
3.6±0.8

5.9±2.2
13.8±7.9
0.33±0.03
1.8±1.0
1.1±0.2
3.2±1.0

7.4±2.4
21.4±9.6*
0.30±0.02*
2.1±0.9
1.2±0.2
2.6±1.0*

Abbreviations: HDL, high-density lipoprotein; IIEF, International Index of Erectile Function; IPSS, International Prostate Symptom Score; LCD, low-calorie diet;
LDL, low-density lipoprotein; QUICKI, Quantitative Insulin Sensitivity Check Index; SDI, Sexual Desire Inventory; SHBG, sex-hormone binding globulin; TG,
triglyceride. All values are given as mean±s.d. *Significantly (Po0.01) different from control and nondiabetic intervention groups. **Significantly (Po0.01) different
from control and diabetic intervention groups.
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Table 2

Changes in anthropometry, metabolic parameters and sex hormones in subjects on LCD after 8 weeks, compared with control group

Changes in parameters

Controls (n ¼ 24)

LCD (nondiabetic) (n ¼ 25)

Weight (kg)
BMI (kg m2)
Waist circumference (cm)

2.9±2.5
0.7±0.7
1.6±1.6

12.3±3.8*
3.9±1.2*
12.1±6.1*

Sexual function and urinary tract symptoms
IIEF-5 score
SDI score
IPSS score

0.1±1.0
0.8±1.8
0.5±0.7

2.2±1.1*
9.1±3.5*
6.4±1.5*,**

Sex hormones
Plasma total testosterone (nM)
Plasma SHBG (nM)
Calculated free testosterone (pM)

2.6±3.8
2.3±5.1
83±101

3.0±7.7*
8.3±6.8*
23±230

Metabolic profile
Plasma glucose (mM)
Plasma insulin (mU ml1)
% Change in QUICKI
Plasma TG (mM)
Plasma HDL (mM)
Plasma LDL (mM)

1.1±3.2
0.6±5.9
1.2±6.3
0.5±0.7
0.1±0.1
0.4±0.5

0.8±1.8
6.8±6.0
13.3±9.6*
0.6±1.0
0.0±0.2
0.5±1.0

LCD (diabetic) (n ¼ 19)
9.5±4.8*
3.0±1.6*
12.1±4.8*

2.1±3.0*
10.4±9.4*
2.1±2.3*

1.2±2.6
8.7±10.5*
50±268

0.9±0.9
3.7±18.2
9.0±9.1*
0.6±0.9
0.1±0.1
0.4±0.5

Abbreviations: HDL, high-density lipoprotein; IIEF, International Index of Erectile Function; IPSS, International Prostate Symptom Score; LCD, low-calorie diet;
LDL, low-density lipoprotein; QUICKI, Quantitative Insulin Sensitivity Check Index; SDI, Sexual Desire Inventory; SHBG, sex-hormone binding globulin; TG,
triglyceride. All values are given as mean±s.d. *Significantly (Po0.01) different from controls. **Significantly (P o0.01) different from diabetic intervention group.

(2.1±3.0, Po0.01) subjects in response to weight loss
induced by the LCD, compared with control (0.1±1.0)
subjects. Improvements in erectile function were seen in
more subjects in the intervention group (Figure 2a), and
were significantly correlated with reduction in weight
(r ¼ 0.26, P ¼ 0.03) and WC (r ¼ 0.34, Po0.01), and with
increase in the SDI score (r ¼ 0.33, Po0.01). The increase in
the IIEF-5 score remained significantly correlated with the
increase in the SDI score (P ¼ 0.04) in a multivariate
regression analysis with baseline IIEF-5 score, and changes
in weight, WC, testosterone level and SDI score as the
independent variables. In diabetic men, the absolute increase in the IIEF-5 score was similar to that of the
nondiabetic intervention subjects, but represented a proportionally greater improvement from baseline. The average SDI
scores also increased significantly in the nondiabetic
(9.1±3.5, Po0.01) and diabetic (10.4±9.4, Po0.01) intervention subjects, compared with the controls (0.8±1.8).
Significant reductions in mean IPSS scores were seen in
nondiabetic (6.4±1.5, Po0.01) and diabetic (2.1±2.3,
Po0.01) intervention subjects, in comparison with controls
(0.5±0.7) (Table 2). Nondiabetic men had a significantly
(Po0.01) greater reduction in the IPSS score than did
diabetic men. Most subjects in the intervention group
showed improvement in LUTS (Figure 2b), which remained
highly significant after correction for differences in the
initial IPSS score, baseline testosterone level and insulin
sensitivity. The reduction in the IPSS score was strongly and
significantly (Po0.01) associated with weight loss (r ¼ 0.65)
and decreased WC (r ¼ 0.57), as well as with improvements
in the IIEF-5 score (r ¼ 0.42), SDI score (r ¼ 0.40) and total
International Journal of Obesity

testosterone levels (r ¼ 0.35). Reduction in WC was an
independent predictor of the decrease in IPSS score in a
multivariate regression analysis with changes in weight, WC,
insulin sensitivity and total testosterone, and baseline IPSS
score, as the independent variables.

Discussion
This study shows that in obese men who had not sought
previous help for ED or LUTS, rapid weight loss induced by
caloric restriction improved insulin sensitivity and androgen
levels, together with a significant improvement in both
sexual and lower urinary tract functions. The weight loss of
B10% was accompanied by a commensurate reduction in
WC and insulin resistance. This, together with the absence
of any significant adverse events or dropouts, confirms
the acceptability and effectiveness of this intervention. Lowenergy (800–1000 kcal per day) diets are safe and effective in
improving insulin resistance and other cardiovascular
risk factors in obese patients, with22 or without23 diabetes.
At baseline, the mean plasma glucose and lipid levels in the
nondiabetic men were within the normal range, and
accordingly, it is not surprising that no significant changes
occurred in response to weight loss. Metformin was
continued without occurrence of hypoglycemia or change
in dosage.
The age-standardized prevalence of ED in Australia in men
aged X40 years is B20%,24 suggesting that a significant
proportion of men with ED remain undiagnosed. Obesity is a
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Figure 2 (a) Comparison of changes in erectile function of control and intervention groups. The heavy lines represent the change in mean IIEF-5 score in each
group after 8 weeks of dietary intervention. (b) Comparison of changes in LUTS of control and intervention groups. The heavy lines represent the change in mean
IPSS score in each group after 8 weeks of dietary intervention.

well-known risk factor for ED: up to 80% of men reporting
symptoms of ED are overweight or obese1, and obese males
have a 30% higher risk of sexual dysfunction than do men
with normal body mass index.25 Morbidly obese men with
impaired sexual drive and erectile function as measured by
the BSFI (Brief Male Sexual Inventory) demonstrated significant increases in BSFI scores after gastric bypass surgery
producing an average 67% excess weight loss.14 In contrast,
we have shown that diet-induced weight loss of B10%,
improves ED and sexual desire in obese men with and
without type 2 diabetes mellitus. Moreover, although
diabetic men had lower baseline IIEF-5 and SDI scores, they
derived proportionally greater benefits from intervention
than did nondiabetic men (increased mean IIEF-5 score by
B25% and SDI score by 24% from baseline, compared with
B12 and B13%, respectively). This study also shows benefits
in 8 weeks, in contrast to the 2-year outcome data showing
benefit for erectile function, in response to 10–15% weight

loss induced in obese men by a Mediterranean-style diet and
increased physical activity.15,26
The improvements in sexual desire in our study are
consistent with the previous observation that a loss of
approximately 12–18% of baseline weight by 2 years of
lifestyle modification improved sexual quality of life in obese
middle-aged men.27 In contrast to these data, an LCDinduced decrease in mean body mass index from 39.3 to
33.8 kg m2 over 10 weeks failed to improve erectile function
or sexual desire in middle-aged men with no history of ED.16
Our study also showed strong associations between the
increases in IIEF-5 and SDI scores with each other, and with
the magnitude of reduction in weight and WC. Abdominal
obesity is a marker of insulin resistance, and has strong
epidemiological links with ED. In addition, amelioration of
ED may increase confidence and desire for sexual activity, in
association with better self-image and/or alleviation of
preexisting anxiety and depression.
International Journal of Obesity
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Poorer erectile and sexual function in our diabetic subjects
(who were older, on average, than the nondiabetic men) is
consistent with effects of both the disease state28 and aging.5
Weight loss was associated with a decrease in fasting insulin
levels, increased mean plasma SHBG and total testosterone
levels in both diabetic and nondiabetic intervention subjects, and free testosterone only in the diabetic men. This
finding is concordant with that of other studies, which
demonstrated improvements in total,29 bioavailable16 and
free29 testosterone levels after caloric restriction. For
example, in a mixed group of diabetic and nondiabetic
obese men, SHBG, total and free testosterone levels increased
in response to a mean weight loss of 21 kg after 10 weeks
of LCD.16 Furthermore, in obese middle-aged men with the
metabolic syndrome (B25% of whom were diabetic),
weight loss of B14% induced by 9 weeks of LCD (800 kcal
per day) increased total and free testosterone and SHBG
levels.29 In our study, the increase in total testosterone was
correlated with the magnitude of weight loss and reduction
in WC, possibly because of reduced insulin resistance;5,30
moreover, aromatase activity in adipose tissue results in
increased estradiol production, decreased pituitary gonadotropin production and reduction in testicular synthesis of
testosterone.31
In obese women, urinary symptoms and incontinence are
improved by weight loss,32 but there is a paucity of similar
data in men. To our knowledge, these are the first data to
show that diet-induced weight loss ameliorates LUTS in
obese men with undiagnosed urinary tract dysfunction. The
age-standardized prevalence of moderate-to-severe LUTS in
Australian men aged X40 years is B16%,24 suggesting that,
as with ED, a significant number of men do not seek medical
attention for urinary symptoms. The higher IPSS scores in
our nondiabetic intervention subjects (compared with
diabetic men) could not be accounted for by the presence
of obstructive sleep apnea. Nevertheless, the improvements
in both groups were proportionally similar (B30%). Abdominal obesity is associated with B1.5-fold increase in LUTS;9,10
accordingly, the decrease in the IPSS score was strongly
correlated with loss of weight and abdominal adiposity. As
the improvements in LUTS and erectile function were also
significantly associated with each other, it is likely that
LUTS, such as ED and hypoandrogenism, is a feature of
abdominal obesity and the metabolic syndrome, due to
defective pelvic blood flow from atherosclerosis, endothelial
dysfunction and autonomic system overactivity.33
The main limitations of our study were nonrandomization
of subjects, and the short duration of intervention and
follow-up. Our primary objective was to demonstrate that
diet-induced weight loss would be beneficial in diabetic, as
well as nondiabetic men, rather than a direct comparison of
these groups. Lack of randomization may account for the
differences in baseline parameters between the diabetic and
nondiabetic men. In the community, a comparable magnitude of weight loss with modified LCD may not be
sustainable, as this degree of diet supervision is unavailable
International Journal of Obesity

outside a research setting. Moreover, this dietary approach is
not suitable in the elderly, and is recommended for shortterm use.22,23 However, improvements in sexual and urinary
function with diet intervention alone are significant, and
rapid weight loss has been shown to facilitate compliance
with lifestyle-modification programs and improve engagement of obese men with health-care providers.34
Recognition of sexual dysfunction may be a powerful
motivator for lifestyle change in middle-aged and older men.
Moreover, both ED35 and LUTS36 are associated with
increased cardiovascular risk, adversely affect quality of life
and mood and interfere with interpersonal relationships,
often necessitating medication or surgery. In contrast, we
have shown that a simple lifestyle intervention is effective in
improving sexual and urinary dysfunction in obese men.
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