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Abstract
BACKGROUND: In Indonesia, 45% of the total penile cancer cases are concentrated in Bali province, where penile 
cancer is ranked as the most common cancer during 2013. However, the incidences of penile cancer in Bali and other 
provinces in Indonesia are still unknown.

AIM: The purpose of this study is to determine the age-standardized incidence rate (ASR), age-specific incidence 
rate (AR), and crude rate incidence (CRI) of penile cancer in Bali and other provinces in Indonesia.

METHODS: The data were obtained from 11 provinces in Indonesia over a period of 10 years (2004–2013). The 
samples were 1032 new cases of penile cancer collected manually from the registry. ASR, AR, and CRI were 
calculated based on the number of new penile cancer cases per 100,000 men in a given province. Indonesian 
population standard was used to calculate the ASR.

RESULTS: There were variations on ASR, AR, and CRI for penile cancer in Indonesia. We found that the average 
CRI in Indonesia is 0.1/100,000 men. The incidence is found to be higher in Bali compared to other provinces. The 
average ASR in Bali is 2.1/100,000 men, CRI is 2.5/100,000 men, and the peak of AR is 12.9/100,000 men in the age 
group of 55–64 years old. The incidence of penile cancer is found to increase with age. In Bali, the peak incidence is in 
the 6th and 7th decades of life. The ASR and CRI of penile cancer in other provinces were less than 1/100,000 males.

CONCLUSION: The highest incidence of penile cancer is found in the Bali Province compared to other provinces in 
Indonesia. This problem requires more serious attention and further research to identify the risk factors.
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Introduction

Penile cancer is classified into rare cancer in the 
world with a prevalence of 0.3– 1/100,000 men in industrial 
countries and in the area that does routine circumcision 
[1], [2], [3]. However, there were variations of penile 
cancer incidence in various populations in the world. The 
highest incidence rate was found with an age-standardized 
incidence rate (ASR) of 6–7/100,000 men found in 
Canada, Brazil, and Romani [2], [4], [5]. The incidence was 
found to be higher in regions with the lower income [7]. 
Data from Globocan 2018 showed 34,475 new cases of 
penile cancer in the world and 15,138 mortality associated 
with penile cancer [1]. The mortality rate of penile cancer 
in countries with a high incidence of penile cancer, such as 
Brazil, was found 0.3–0.5/100,000 men [6]. Penile cancer 
was also rarely found in most parts of Indonesia except Bali 
Province, where can find high numbers. It is also ranked as 

the most common cancer among the male population in 
Bali, followed by prostate cancer [8].

The cause and risk factors for penile cancer 
are unclear. It has been associated with multiple 
factors, which includes: a history of no circumcision, 
chronic inflammation such as balanoposthitis, phimosis, 
and balanitis xerotica obliterans, poor hygiene, low 
socioeconomic status, history of multiple sex partners, 
ultraviolet phototherapy, HIV and HPV infections, obesity, 
smoking, as well as Bowen’s disease, and zoophilia [9], 
[10], [11], [12]. Studies conducted in Brazil also showed 
that men who work as farmers have a higher risk of 
developing penile cancer [13]. Most patients presented 
with pruritus and other symptoms such as ulcers, nodules, 
or tumors with secrete [4]. Another study conducted in 
Sanglah General Hospital Denpasar in Bali showed that 
several risk factors are associated with penile cancer, 
including non-circumcision (100%), history of phimosis 
(87%), and urinary tract infections (72%) [14].
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Materials and Methods

The total sample in this study is 1032 new cases 
of penile cancer from 11 provinces in Indonesia which were 
collected manually from the Anatomical Pathology Cancer 
Registry from 2004 to 2013. Thirteen registries were used. 
We excluded 20 cases due to unknown age data. A total 
of 460 cases of the total penile cancer cases came from 
Bali. Crude rate incidence (CRI) and ASR are calculated 
based on the number of new penile cancer cases per 
100,000 male population in a given province over 10 years. 
CRI trends were calculated using a linear regression test. 
Indonesian population standard was used to calculate ASR.

Medical Research Ethics Committee 
Udayana University, Sanglah General Hospital 
Denpasar  approved this study with ethics approval 
number: 1559/UN 14.2.2/PD/KEP/2018.

Results

Age standardized incidence rates and age 
specific incidence rate

The age standardized incidence rates for 
10 years period was found to be highest in Bali compared 
to other Indonesian Provinces. ASR for penile cancer in 
Bali was 2.1/100,000 males, while in other provinces it 
was <1/100,000 males (Figure 1).
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Figure  1: Bar chart of province-Age Standardized Incidence Rate 
(ASR) in 11 Indonesian provinces in the 2004-2013 period. Rates 
are shown in descending order of Indonesia ASR for penile cancer

Penile cancer incidence was affirmed to be 
higher in older age groups. The highest age-specific 
incidence rate (AR) in Bali, South Sumatera, and South 
Sulawesi is in the age group of 65–76 years old. The 

peak incidence in Yogyakarta, West Sumatera, Jakarta, 
and North Sulawesi was found in an older age group 
of >75 years old. Meanwhile, the highest AR in North 
Sumatera and West Sumatera was found in younger 
age groups, with North Sumatera being 45–54  years 
old, and West Sumatera 55–64  years old. The 
incidence of penile cancer increases with age in Bali 
male patients, with a peak AR of 12.9/100,000 men in 
the age group of 65–75 years, then decreased slightly 
in the >75  years of age group with AR 11.9/100,000 
men. In general, penile cancer is rarely found in the 
younger age group. However, this study discovered 
that the AR of the 25–34 years old male group in Bali to 
be relatively high, which is 0.9/100,000 men (Table 1).

Table 2: CRI of penile cancer in Indonesia
No Year Cases Male population CRI
1 2004 78 108418600 0.07
2 2005 99 109769300 0.09
3 2006 117 111008800 0.11
4 2007 149 112262300 0.13
5 2008 122 113530000 0.11
6 2009 120 114811900 0.10
7 2010 118 116108300 0.10
8 2011 94 120388300 0.08
9 2012 101 122094200 0.08
10 2013 145 123782100 0.12

Total 1143 1152173800 0.10
CRI: Crude rate incidence.

CRI

The average CRI for 10  years period in 
Indonesia is 0.1/100.000  males (Table  2). In some 
provinces, such as Bali, Yogyakarta, and East Java, 
CRI was higher in comparison to ASR. CRI for 10 years 
period was observed to be highest in Bali compared to 
other Indonesian provinces, with a score of 2.5/100,000 
men. The second highest was found in Yogyakarta, the 
third in Jakarta, and the fourth in Sulawesi Utara, and 
the lowest was in Jawa Barat (Figure 2).

Figure  2: Geographic distribution of crude incidence rate 11 
Indonesian Provinces in the 2004-2013 period

Table 1: Calculation of age specific incidence rate in 11 Indonesian provinces in the 2004–2013 period
Province Cases Person‑year at risk Age specific incidence rate (per 100,0000 male)

<15 15–24 25–34 35–44 45–54 55–64 65–75 >75
Sumatera Utara 90 64986500 0 0 0.1 0.3 0.6 0.3 0.4 0.2
Sumatra Barat 29 25490500 0 0 0.1 0.1 0.3 0.5 0.1 0.6
Sumatera Selatan 21 36317500 0 0 0 0.1 0,1 0,2 0.8 0.5
Jakarta 155 47324000 0 0.1 0.2 0.4 1 0.9 2.1 2.7
Jawa Barat 13 209682500 0 0 0 0 0 0 0 0
Jawa Tengah 29 163929500 0 0 0 0 0.1 0 0 0
Jawa Timur 70 185251500 0 0 0 0 0.1 0.2 0.1 0.1
Yogyakarta 85 16736000 0.1 0 0 0.5 1.2 1.7 1.3 2
Bali 449 18301500 0 0.1 0.9 2.1 4.7 8.7 12.9 11.9
Sulawesi Utara 46 16470000 0 0 0.1 0.2 0,6 0.9 1.5 2.2
Sulawesi Selatan 49 41156000 0 0 0.1 0.2 0.4 0.3 0.7 0.4

https://oamjms.eu/index.php/mjms/index
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incidence, with an R-squared value of 0.6 and p = 0.01 
(Figure 6).
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Figure 6: Line graph depicting year-on-year CRI of Sulawesi Utara 
Province in 2004–2013 period

Average CRI of penile cancer in Sumatra Utara 
was 0.14/100,000 men from 2004 to 2013. It peaked in 
2013 with 0.28/100,000 men (Figure 7).
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Figure 7: Line graph depicting year-on-year CRI of Sumatera Utara 
Province in 2004–2013 period

Development of penile cancer incidence in 
Sulawesi Selatan during the 10-year observation 
period showed an overall CRI of 0.12/100,000 men. 
Year-by-year observation showed the incidence rate 
increased and reached its peak in 2010 with a score of 
0.27/100,000 men (Figure 8).

The crude incidence rate for ten years in 
Sumatera Barat was 0.11/100,000 men. It peaked in 
2005 with 0.45/100,000 followed by a downward trend 
reaching its lowest point in 2013 (Figure 9).

Crude incidence rate trend in 2004–2013 
Period in Indonesia

CRI of penile cancer in Bali trended upward, 
beginning in 2004 and reached the first peak at 2006 
with the score of 3.99/100,000 men, followed by a 
downward trend and reached its lowest point in 2001 
with 1.36/100,000 men. From 2011, it showed a defined 
upward trend reaching 3.38/100,000 men in 2013. The 
overall 10-year trend showed no significant change with 
an R-square result of 0.02 (p = 0.64) (Figure 3).
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Yogyakarta placed second in CRI rank with an 
overall 10-year CRI of 0.5 per 100,000 men. Incidence of 
penile cancer reached its lowest point in 2005–2006 period 
followed by an increasing trend peaking at 1.2/100,000 
men in 2007. Afterward, it showed a downward trend 
followed by another climb reaching its second peak at 
2009 with 0.8/100,000 men. Incidence then declined 
from 2009 to 2012 with a slight increase ending with 
0.5/100,000 men in 2013 (Figure 4).

In third place was Jakarta, with an overall 10-year 
CRI of 0.33/100,000 men. The first peak incidence was 
reached in 2008 with a CRI of 0.41/100,000 men and the 
second peak was in 2011 with 0.43/100,000 men. From 2008, 
the incidence of penile cancer showed a general declining 
trend reaching a CRI of 0.26/100,000 men in 2013 (Figure 5).

Although Sulawesi Utara was found with the 
fourth-highest CRI with an overall figure of 0.3/100,000 
men, the figures showed a general downward trend 
throughout the observation period with the highest CRI 
observed in 2004 with 0.66/100,000 men. Regression 
analysis showed a declining trend of penile cancer
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Figure  4: Line graph depicting year-on-year of Yogyakarta Special 
Region in 2004–2013 period
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Figure 5: Line graph depicting year-on-year CRI of Jakarta Special 
Capital Region in 2004–2013 period



E - Public Health� Public Health Disease Control

1276� https://oamjms.eu/index.php/mjms/index

CRI from 2004 to 2013 in Sumatera Selatan 
was 0.06/100,000 men. Development of these figures 
showed three peaks in 2005 with 0.19/100,000 
men, in 2008 with 0.08/100,000 men, and 2011 with 
0.06/100,000 men (Figure 10).
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Figure 9: Line graph depicting year-on-year CRI of Sumatera Barat 
Province in 2004–2013

The overall crude incidence rate for penile 
cancer in Jawa Timur from 2004 to 2013 was 
0.04/100,000 men. In the 10 years, the CRI increased, 
reaching its highest value in 2008 and 2010, followed 
by a descending trend until 2013 (Figure 11).
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Figure 10: Line graph depicting year-on-year CRI of Sumatera 
Selatan Province in 2004–2013

The crude incidence rate of penile cancer in 
Jawa Tengah from 2004 to 2013 was 0.02/100,000 
person-year. There were two peak periods in 2009 and 
2013 with an incidence of 0.05/100,000 men (Figure 12).

CRI for Jawa Barat was the lowest compared 
to others, with 0.01/100,000 per year. However, the 

10-year observation period showed an ascending trend 
from 2011 to 2012 which plateaued in 2013 (Figure 13).
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Figure 12: Line graph depicting year-on-year CRI of Jawa Tengah 
Province in 2004–2013

The incidence of penile cancer in Bali was far 
higher than in other included Indonesian provinces. The 
incidence showed an upward trend from 2011, with the 
first peak in 2006 and the second in 2013. The incidence 
of penile cancer outside Bali was <1/100,000 men, with 
a significant declining trend in Sulawesi Utara.

0.00

0.01

0.01

0.02

0.02

0.03

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

C
R

I (
pe

r 1
00

.0
00

 p
er

so
n 

ye
ar

)

Year

Figure 13: Line graph depicting year-on-year CRI of Jawa Barat 
Province in 2004–2013

Discussion

A total of 1032 new cases of penile cancer was 
diagnosed in 11 Indonesian provinces from 2004 to 
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Figure 8: Line graph depicting year-on-year CRI of Sulawesi Selatan 
Province in 2004–2013 period
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Figure 11: Line graph depicting year-on-year CRI of Jawa Timur 
Province in 2004–2013
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2013. The average of CRI penile cancer in Indonesia 
is minimal, which is 0.1/100.000 men. Calculation 
incidence in several of Indonesia’s provinces showed 
varying figures, with the lowest average ASR of 
0.01/100,000 men in Jawa Barat and the highest with 
2.1/100,000 person-year in Bali. The incidence of 
penile cancer in Bali was remarkably higher compared 
to other provinces, five times higher to Yogyakarta 
and Jakarta and 210 times higher to Jawa Barat. The 
incidence of penile cancer in Bali is the same as that 
found in Sweden [15]. Data from the WHO showed ASR 
in regions with high penile cancer prevalence was 2–4 
per 100,000 men [16], indicating that the incidence of 
penile cancer in Bali is high. Penile cancer cases in 
several Asian countries show a higher incidence than 
Indonesia, such as India with an ASR 2.7/100,000 
men [17], Vietnam with a score of 2.34/100,000 men, 
and Thailand with 3.46/100,000 men [2].

There are several risk factors in the 
carcinogenesis of penile cancer [11], [12], [18]. A study 
on penile cancer in Bali showed that the risk factors 
included having a history of phimosis, uncircumcised, 
and having more than one wife. Most patients have low 
education and work as farmers, drivers, and traders [14]. 
Most Balinese people adhere to Hinduism, and 
uncircumcised was common in other provinces, mainly 
the Muslim population. The same situation is found in 
India, where penile cancer incidence is discovered to be 
higher in the non-Muslim population than in the Muslim 
population [17]. The profile of penile cancer patients in 
Brazil, which has the highest incidence of penile cancer 
globally, found a history of zoophilia in 60% of cases, 
sexually transmitted infection 55%, and other risk 
factors such as phimosis and poor hygiene [19].

Low incidence of penile cancer in developed 
countries such as the United States, with an ASR of 
0.81  cases/100,000  males, was suspected to be 
indirectly associated with the success of the HPV 
vaccination program for women [4]. A different condition 
is found in Bali, where the incidence of cervical cancer 
remained the second most frequent malignancy 
found among Balinese women, and coverage of pap 
smear screening remained low [20]. Moreover, HPV 
vaccination coverage which was still low coupled with 
the sub-optimal implementation of the vaccination 
program, may have contributed to the high incidence 
of penile cancer in Bali and other Indonesian provinces. 
The protective effect of routine neonatal circumcision 
can prevent phimosis-induced chronic inflammation and 
is effective in reducing penile cancer incidence [7], [22]. 
Circumcision is proven to protect against penile cancer 
when performed on children or adulthood [23].

Penile cancer in Indonesia can be found in older 
age groups, especially in the fifth to seventh decades 
of life, with a variation of peak incidence found between 
Indonesian Provinces. The AR of penile cancer in Bali 
was found higher for increasingly older men with peak 
incidence found for 65–75  years old age group, which 

was 12.9/100,000 men. Another study in Norway showed 
similar figures with peak incidence observed among men 
aged 70  years [24]. Penile cancer in Indonesia can be 
found in older age groups, especially in the fifth to seventh 
decades of life, with a variation of peak incidence found 
between Indonesian provinces. The AR of penile cancer 
in Bali was found higher for increasingly older men, with 
peak incidence found for 65–75 years old age group which, 
was 12.9/100,000 men. Another study in Brazil with a high 
incidence of penile cancer reported 22% of people living 
with penile cancer younger than 45 years [19].

Calculating penile cancer incidence is critical as 
a fundamental study to determine how big the problem 
of penile cancer cases is in Indonesia, especially 
in Bali province. The limitation of this study is that 
cancer registry represents only 11 from 34 provinces in 
Indonesia and the limitation of demography data.

Conclusion

The overall average CRI of penile cancer in 
10 years (2004–2013) in Indonesia is low, but the ASR 
is found high in Bali Province compared to other areas. 
Serious attention needs to be paid to Bali. All efforts to 
find risk factors for penile cancer should be made and 
can be used as a basis for cancer prevention strategy 
and further research.
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