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Abstract
Obesity, benign prostatic hyperplasia (BPH) and erectile dysfunction (ED) are health care challenges with high prevalence
rates globally and particularly in Nigeria. Though obesity is linked to BPH and ED, the coexistence of BPH and ED in an
overweight/obese population of Nigerian males has not been studied. This study is an attempt at filling that vacuum. Two
hundred and seventy four overweight/obese subjects were assessed for the presence of symptoms of BPH and ED using the
International Prostate Symptom Score and the 5-item International Index for Erectile Function questionnaires respectively.
The mean age of the subjects was 54 ± 11 years. Subjects with symptoms of BPH and ED were significantly (P < 0.001) older
than ‘healthy’ subjects. A total of 32.2% and 80.3% of the population had symptoms of BPH and ED respectively. Both disorders increased in prevalence with age. As much as 24.1% of the population had BPH co-existing with ED in the same subject.
Only 11.6% of the population were free from both symptoms. Overweight/obese subjects presenting with symptoms of BPH
should also be assessed for ED, and vice-versa, as overweight/obesity, symptoms of BPH and ED are an unholy triad affecting
a quarter of the studied population.
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Introduction
Overweight/obesity, defined by a body mass index (BMI) ≥
25 kg/m2, is currently one of the greatest public health challenges of the world. An estimated 2 billion people are already
obese [1] and developing countries are disproportionately
affected. In Nigeria for example, a recent study reported a
prevalence of 20.7% for overweight/obesity in young adult
Nigerians [2]. The challenge however is that obesity is associated with chronic cardiovascular and metabolic diseases,
including prostatic diseases [3,4].
Though benign prostatic hyperplasia (BPH) is classically

thought to be driven by age and steroid hormones, it is currently known that a significant chunk of the pathogenesis of
BPH is driven by metabolic derangements. These derangements are often sequel to obesity and the systemic inflammation that comes with it [5]. Just like obesity, BPH is highly
prevalent, affecting 25% of men in their 50s, 33% of men
in their 60s, and 50% men in their 80s [6]. In Nigeria one
in four men has symptoms of BPH [7]. Akin to BPH, erectile
dysfunction (ED) is a major sexual dysfunction found in men
[8]. It is also age-related and may affect obese men disproportionately. Approximately 50% of men older than 40 years
have ED and it takes a toll on the quality of life of the sufferer
and his partner [9]. In Nigeria, Shaeer et al. [10] had report-
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ed a prevalence of 57.4% for mild to severe ED.

Given the rising prevalence of obesity in Nigeria and other countries, and the reports of its negative effects on men’s
health, and because there are no reports on the prevalence of
both symptoms of BPH and ED in obese Nigerians, this study
was designed to investigate the subject. It is hoped that the
findings will improve the understanding of the relationships
between these disorders, and therefore guide public health action for policy makers and clinicians.
Subjects and Methods

The protocol for the recruitment of the subjects and methods
for this study have been exhaustively described in an earlier
paper [11]. They are however represented below, albeit briefly.
Subjects

Male subjects (aged forty years and older) who gave informed
consents were recruited within Umudike, Abia State, Nigeria.
Those who had a BMI ≥ 25 kg/m2 and were in a stable sexual
relationship with one or more women were included in this
study. Subjects were excluded from the study if they were illiterate or if they had obvious signs of morbidity other than
obesity. A total of 274 subjects were ultimately recruited. The
Board of the Department Of Biochemistry, Michael Okpara
University of Agriculture, Umudike, approved the design and
protocol for this study and they were guided by the Helsinki
declaration. No honoraria were paid to the participants.

Methods

Self-reported age at last birthday was recorded for each subject. For convenience sake, they were grouped into age ranges viz: 40 to 49 years, 50 to 59 years, 60 to 69 years and 70
years or older. Heights, weights, waist and hip circumferences
were measured following standard protocol and from these
measurements, the BMI, waist-to-hip ratio (WHpR), and waistto-height ratio (WHtR) of the subjects were calculated using
standard internationally accepted equations.
The International Prostate Symptom Score (IPSS) index which
has been shown that it is valid for use in Nigeria [7] was used to
diagnose the clinical symptoms of BPH. Mild symptoms of BPH
were defined by a symptom score of 0 to 7 points, moderate
symptoms by a score of 8 to 19 points, and severe symptoms
by score of 20 to 35 points. Subjects with moderate-to-severe
symptoms were regarded as having lower urinary tract symptoms suggestive of BPH.
The 5-item International Index for Erectile Function (IIEF-5)
[12] was used for the diagnosis of ED. ED was defined as IIEF
scores of < 22 while scores of 22–25 represented normal erectile function. The severity of ED were defined as mild, moderate and severe if the IIEF scores were 12–21, 8–11, and 5–7
respectively. For both the IPSS and the IIEF-5 questionnaires,
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the subjects were asked to respond to the questions conscientiously.

Statistics

Descriptive statistical analysis was carried out on the data generated and differences between means separated by one-way
ANOVA. The relationships between the scores for BPH and ED
(each, on the one hand) and age and measures of obesity (BMI,
WHpR and WHtR) on the other hand were assessed using
Pearson’s correlation coefficients and linear regression analysis. A significant threshold of P ≤ 0.05 was fixed for all analyses.
Data analyses were done using IBM-SPSS for windows, version
20 (IBM Corp., Atlanta, GA). The results are presented in Tables
and Figures.

Results and Discussions

The mean age of the subjects was 54 years. Those who had
symptoms of BPH were significantly (P < 0.001) older than
those who did not (63 vs 50 years). Similarly those who had
ED were significantly (P < 0.001) older than those who did not
(57 vs 42 years). BMI was statistically similar (P > 0.05) irrespective of BPH or ED status. Both BPH and ED are known to
increase in prevalence and severity with age [6,8,13, 14]. Ezeanyika et al. [7] and Fatusi et al [15]. Had also reported an
age-related increase in the prevalence of BPH symptoms and
ED, respectively, in Nigeria. This finding is therefore consistent
with previous reports.
WHpR did not vary significantly by ED status, but those who
had symptoms of BPH had significantly (P < 0.05) higher values compared to those who did not have the symptoms. Conversely, WHtR did not vary significantly by BPH status, but was
significantly (P < 0.05) higher in those who did not have ED
compared to those who had ED. Expectedly the IPSS and IIEF
scores varied significantly depending on the presence or absence of the respective symptom (Table 1). WHpR is known
to be a good indicator of visceral adiposity as against generalised obesity, and it is the visceral adipose tissue that is linked
more to increased health risk [16]. Interestingly the adipose
tissue is a site for the synthesis of factors that are thought to
promote prostatic enlargement and therefore link obesity to
BPH [5, 17]. However, correlation and regression data presented here do not show any strong and significant relationship
between BPH and ED symptoms on the one hand, and measures of obesity on the other hand. The IPSS and IIEF scores
correlated positively and negatively respectively, significantly
with age but not with any of the measures of obesity (Table
2). Both were similarly associated with age. IPSS was weakly
but significantly associated with WHpR (positively) and WHtR
(negatively) (Table 3). This absence of a strong and significant
relationship may be as a result of the small sample size for this
study, and the absence of morbidly obese subjects in the study
(mean BMI was within the overweight range, and mean WHpR
was less than 1).
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Age

BMI

WHpR

WHtR

IPSS

IIEF-score

Yes BPH (N=91)

62.5±9.2

27.4±1.9

0.89±0.05

0.53±0.05

13.6±5.8

13.5±4.0

No BPH (N=183)

49.5±9.3

27.3±1.8

0.88±0.05

0.53±0.05

4.0±1.9

18.8±3.9

P

< 0.001

0.815

0.033

0.566

< 0.001

< 0.001

Yes ED (N=220)

56.7±10.3

27.3±1.8

0.88±0.05

0.53±0.05

8.2±6.0

15.5±3.9

No ED (N=54)

42.0±4.9

27.7±1.8

0.89±0.05

0.55±0.05

3.2±2.5

23.3±1.0

P

< 0.001

0.150

0.152

0.011

< 0.001

< 0.001

All (N=274)

53.8±11.1

27.3±1.8

0.88±0.05

0.53±0.05

7.2±5.8

17.0±4.7

Table 1. Some relevant characteristics of the subjects stratified based
on their prostate symptom scores and erectile function status.
IPSS
IIEF-score

Age

BMI

WHpR

WHtR

r

.592

-.004

.114

-.014

P

.000

.952

.059

.813

r

-.740

.016

.036

.096

P

.000

.798

.554

.113

Table 2. Correlations between measures of obesity and age on the
one hand, and both IPSS and IIEF-scores on the other hand.

2-folds increase in the prevalence of ED from the 35-39 years
age range to the 60-70 years age range, and Fatusi et al. [15]
reported an increase in prevalence from 38.5% in the 31-40
years age range to 63.9% in the 61-70 years age range. Similar
age-related increases in prevalence were reported for Egypt
and Pakistan [10]. Findings from the Massachusetts Male Aging study show that 39% of 40 years old men had ED as against
67% of their 70 years old counterparts [8]. Similar findings
have been reported in Spain [18]. It is also important to note
that the prevalence of ED in this study was disproportionately higher in older men and this is apparently responsible for
skewing the overall prevalence in this study. Again, the prevalence of mild ED reported in this study is considerable higher
than the prevalence of moderate or severe ED. This too affected
the overall prevalence figure presented here. It is nonetheless
obvious that ED is highly prevalent in this obese population,
especially among the older subset.
100

90
80

Independent Var.

β

t

P

IPSS

Age

0.584

12.041

< 0.001

70

(Adjusted R2 = 0.360)

BMI

0.015

0.282

0.778

60

WHpR

0.184

2.785

0.006

WHtR

-0.144

-1.986

0.048

Age

-0.739

-18.181

<0.001

BMI

-0.030

-0.652

0.515

WHpR

0.000

0.006

0.995

20

WHtR

0.107

1.766

0.079

10

IIEF-score
2

(Adjusted R = 0.550)

Table 3. Regressions of measures of obesity and age on the one hand,
and both IPSS and IIEF-scores on the other hand.

BPH symptoms were found in 32.2% of the population, and increased in prevalence with age from 8% (in 40 to 49 year olds)
to 77% (in 70+ year olds) (Figure 1). Again, the increase in the
prevalence of BPH with age is consistent with earlier reports
[6, 14]. However the prevalence of BPH symptoms reported
here is considerably higher than reports from elsewhere. This
is largely because of the high prevalence among the older population. To illustrate this, while Carter and Coffey [6] had reported BPH in 25% of men in their 50s, 33% of men in their
60s, and 50% men in their 80s, the prevalence in this population for the respective age brackets are 15.9%, 44.1% and
77.0%. Though methodological differences affect the comparison of data from different studies, it is clear that the disease
burden in men older than 60 years who are overweight/obese
is extraordinarily high.

Similar to the case with BPH, ED increased in prevalence from
40.8% (in 40 to 49 year olds) to 100% (in 70+ year olds),
though the prevalence irrespective of age was 80.3% (Figure
1). Earlier reports gave a 57.4% prevalence of mild, moderate, or severe ED [10] and 43.8% (8.0% severe ED and 35.8%
moderate ED) [15] in Nigeria. The observed increase in prevalence with age is consistent with previous studies in Nigeria and elsewhere. For example, Shaeer et al. [10] reported a

Prevalence

Dependent Var.

50
40
30

0

All

40-49yrs

50-59yrs
Age Range

BPH Symptoms

60-69yrs

70+yrs

ED Symptoms

Figure 1. Prevalence of symptoms of BPH and erectile dysfunction in
1: Prevalence of symptoms of BPH and erectile dysfunction in an overweight/obese population of adults
anFigure
overweight/obese
population of adults.			

Approximately one quarter of the population had BPH co-existing with ED in the same subject. As much as 56% of the
subjects had only ED without concurrent BPH, while 8% of the
population had just BPH symptoms without ED. Only 12% of
the population were free from both symptoms of BPH and ED
(Figure 2). Seftel et al. [19] after a systematic review of epidemiological data concluded that (a little) “less than one-third
of middle-aged and older men in the general population have
coexisting LUTS and ED, most men seeking treatment for either LUTS or ED have both conditions”. Rosen et al [20]. Using
the same instruments as was used for this study reported an
association between BPH symptoms and ED. That association
was also found in this study (data not shown). The coexistence
of BPH and ED reported in this population is therefore not an
isolated report, though it is the first in an obese population of
Nigerians.
This study is limited by the small sample size and its inability
to recruit morbidly obese subjects. However, given our pecu-
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liar clime and the challenges of resources that researchers face
in our environment, this is an important first step in investigating male sex related disorders that co-occur, especially in
overweight/obese subjects. The findings presented here cannot fairly be extrapolated for all of Nigeria, as the subjects are
representative of the Nigerian adult male population.
90
80

Prevalence

70
60
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4. Bastien M, Poirier P, Lemieux I, Després J-P. Overview of epidemiology and contribution of obesity to cardiovascular disease. Prog. Cardiovasc. Dis. 2014, 56(4): 369-381.

5. Parsons JK, Sarma AV, McVary K and Wei JT. Obesity and benign prostatic hyperplasia: Clinical connections, emerging etiological paradigms and future directions. J Urol. 2013, 189 (1
Suppl): S102-6.
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tions in prevalence determined by anthropometry and bioelectrical impedance analysis, and the development of % body fat
prediction equations. Int. Arch. Med. 2012, 5(1): 22.

ED

ED but No
BPH

BPH

BPH but No Both ED and No ED and
ED
BPH
No BPH

Category

Figure
2. Distribution of symptoms of erectile dysfunction and BPH
Figure 2: Distribution of symptoms of erectile dysfunction and BPH in the population
in the population.						

In conclusion, this study investigated the coexistence of symptoms of BPH and ED in an overweight/obese population of
adult Nigerians. BPH symptoms were found in 32.2% of the
population while ED was found in 80.3%. Only 11.6% of the
population had neither BPH nor ED, whereas both disorders
coexisted in 24.1% of the population. Obese men who present
with lower urinary tract symptoms suggestive of BPH should
be screened for both disorders. Prostate health and erectile
dysfunction should also be linked to public health messages
targeting obese adult men. These recommendations are borne
out of the finding that overweight/obesity, symptoms of BPH
and ED are an unholy triad affecting a third of the studied population.
Acknowledgement

The author is grateful to Kingsley C Eze and Chinemeren E Okpan whose invaluable contributions in data collection made
this analysis possible.
Declaration

The author has no real or potential conflicts of interest to declare.
References

1. Popkin BM, Adair LS, Ng SW. Global nutrition transition and
the pandemic of obesity in developing countries. Nutr. Rev.
2012, 70(1): 3–21.

2. Ejike CECC, Ijeh II. Obesity in young-adult Nigerians: Varia-

6. Carter HB, Coffey DS. The prostate: an increasing medical
problem. Prostate 1990, 16(1): 39–48.

7. Ezeanyika LUS, Ejike CECC, Obidoa O and Elom SO. Prostate disorders in an apparently normal Nigerian population 1:
Prevalence. Biokemistri. 2006, 18(2): 127-132.

8. Lewis RW, Fugl-Meyer KS, Corona G, Hayes RD, Laumann EO,et al. Definitions/Epidemiology/Risk Factors for Sexual Dysfunction. J. Sex Med. 2010, 7(4 Pt 2): 1598–1607.
9. Sanchez-Cruz JJ, Cabrera-Leon A, Martin-Morales A, Fernandez A, Burgos R, Rejas J. Male erectile dysfunction and
health-related quality of life. Eur. Urol. 2003, 44(2): 245–253.

10. Shaeer KZM, Osegbe DN, Siddiqui SH, Razzaque A, Glasser
DB et al. Prevalence of erectile dysfunction and its correlates
among men attending primary care clinics in three countries:
Pakistan, Egypt, and Nigeria. Int. J. Impot. Res. 2003, 15(Suppl
1): S8–S14.
11. Ejike CECC, Eze KC, Okpan CE. Erectile dysfunction and hypertension among adult males in Umudike, Nigeria: A study of
prevalence and relationships. Asian J. Sci. Res. 2015.

12. Rosen RC, Cappelleri JC, Smith MD, Lipsky J, Pena 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):
319–326.
13. Robert G, Descazeaud A, Allory Y, Vacherot F, and de la
Taille A. Should we investigate prostatic inflammation for the
management of benign prostatic hyperplasia? Eur. Urol. Suppl.
2009, 8(13): 879–886.

14. Gacci M, Eardley I, Giuliano F, Hatzichristou D, Kaplan SA
et al. Critical Analysis of the Relationship Between Sexual Dysfunctions and Lower Urinary Tract Symptoms Due to Benign
Prostatic Hyperplasia. Eur. Urol. 2011, 60(4): 809-825.

Cite this article: Ejike CECC. An ‘Unholy Triad’: Coexistence of Symptoms Benign Prostatic Hyperplasia and Erectile Dysfunction in an Overweight/Obese Population. J J Obesity. 2015,
1(1): 004.

Jacobs Publishers
15. Fatusi AO, Ijadunola KT, Ojofeitimi EO, Adeyemi MO, Omideyi AK et al. Assessment of andropause awareness and erectile
dysfunction among married men in Ile-Ife, Nigeria. The Aging
Male. 2003, 6(2): 79-85.

16. Czernichow S, Kengne AP, Stamatakis E, Hamer M, Batty
GD. Body mass index, waist circumference and waist–hip ratio: which is the better discriminator of cardiovascular disease mortality risk? Evidence from an individual-participant
meta-analysis of 82 864 participants from nine cohort studies.
Obes. Rev. 2011, 12(9): 680-687.
17. Cohen PG. Abdominal obesity and intra-abdominal pressure: a new paradigm for the pathogenesis of the hypogonadal-obesity-BPH-LUTS connection. Horm. Mol. Biol. Clin. Invest.
2012, 11(1): 317–320.

5
18. Martin-Morales A, Sanchez-Cruz JJ, Saenz de Tejada I, Rodriguez-Vela L, Jimenez-Cruz JF et al. Prevalence and independent risk factors for erectile dysfunction in Spain: results of the
Epidemiologia de la Disfuncion Erectil Masculina Study. J Urol.
2001, 166(2): 569–574. discussion 574–75.

19. Seftel AD de la Rosette J, Birt J, Porter V, Zarotsky V, Viktrup L. Coexisting lower urinary tract symptoms and erectile
dysfunction: a systematic review of epidemiological data. Int. J
Clin. Pract. 2013, 67(1): 32-45.
20. Rosen RC, Wei JT, Althof SE, Seftel AD, Miner M et al. Association of Sexual Dysfunction with Lower Urinary Tract Symptoms of BPH and BPH Medical Therapies: Results from the BPH
Registry. Urology. 2009, 73(3): 562-566.

Cite this article: Ejike CECC. An ‘Unholy Triad’: Coexistence of Symptoms Benign Prostatic Hyperplasia and Erectile Dysfunction in an Overweight/Obese Population. J J Obesity. 2015,
1(1): 004.

