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ABSTRACT

Objective: To determine the effect of high altitude on Erectile function in otherwise healthy individuals and
associated socio demographic factors.

Study Design: Cross sectional descriptive study.
Place and Duration of Study: January 2014 to March 2014 at Goma, Siachin.

Material and Methods: One hundred & twenty two married male subjects living at an altitude of more than 15000
feet for more than 3 month and less than one year were included in the study. Erectile dysfunction (ED) was
assessed using International Index of Erectile Function-5 (IIEF-5). Age, education, smoking, monthly income, any
drug intake, altitude, duration of stay and weather conditions were correlated independently with ED.

Results: Out of 122, 26 (21.3%) had no ED, 18 had mild, 28 (14.8%) had mild to moderate, 36(29.5%) had moderate
and 14 (11.5%) had severe ED. Advancing age, low monthly income, smoking, high altitude, cold weather and
longer duration of stay had significant association with ED (p-value<0.05) while education and use of any drug
were not found significantly associated in our study.

Conclusion: This study showed a high prevalence of erectile dysfunction among otherwise healthy individuals
when exposed to high altitude. Special attention should be paid on individuals with more age, less income and
those working or residing at higher altitudes in peak winter season. Smoking and stay for longer durations
should also be discouraged.
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INTRODUCTION changes in physiology of the body due to decreased

Erectile dysfunction (ED) is defined as the atmospheric pressure and less oxygen tension. As the
inability to obtain and maintain an erection sufficient ~ human body goes beyond 7,000 feet above sea level,
for satisfactory intercourse or other sexual expression. ~ the saturation of oxy hemoglobin begins to fall’.
It is the whole-body health problem facing men. Any ~ However, the human body has both short-term and
compromise in erection quality can have a strong long-term adaptations to altitude that allow it to

negative impact on quality of life. partially compensate for the lack of oxygen. This
chronic hypoxia can lead to or aggravate multiple

medical problems including heart problems, sleep
apneas, diabetes, hypertension, arteriosclerosis and
sexual dysfunction.

ED is a highly prevalent health problem that
affects =30 million men in the USA. It is a common
worldwide clinical problem, with tens of thousands of
new cases per year!. ED is associated or part of various ) )
medical conditions like cardiovascular disease?, Very few studies have been done in past to
Diabetes Mellitus?, chronic obstructive pulmonary establish the effect of HA on erectile function. A study
disease?, chronic renal failures, depression and done in china on patients of chronic prostatitis living
anxietys etc. at HA concluded that prevalence and severity of

sexual dysfunction are positively correlated with the

Higher altitudes (HA) bring about various living altitude among chronic prostatitis patientss.

Correspondence: Dr Usama Bin Zubair, House No 222, Lane No Physical exercise at HA was found associated with a
10, Askari- 13, Pakistan (Email:usamabinzubair@yahoo.com) testicular dysfunction leading to reduced sperm
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hypoxia in ED was established by studying group of
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patients at different heights in our region by V Verratti
et al. in Karakorum-Baltoro Expedition 200410

Homeostasis at HA in all the organ functions
including sexual function is maintained by adaptation
phenomenon. A study done in Japan regarding
changes in Male Reproductive Function after HA
Mountaineering showed that functions decreased
from first to third month but came back to normal
after two years!t.

Advancing age, smoking!3.12, Increase in height
and duration of stay are associated with change in
sexual function011,

It is a well-documented fact that ED may lead to
an impaired quality of life and is linked strongly to life
satisfaction?314,

A large number of people are employed
temporarily at HA. Armed forces of Pakistan are
particularly engaged in high altitude warfare which is
unique in its kind and probably engaged at one of the
highest battlegrounds. Tourism and Mountaineering
also engage a lot of people to work there so our study
aimed to assess the erectile dysfunction and its
correlates among male population living temporarily
at HA.

MATERIAL AND METHODS

This cross sectional descriptive study was
conducted at Goma Siachin from 1st January 2014 to
31st March 2014. Random sampling was done. Male
subjects between the age of 25 and 40 years who had
been living at high altitude (more than 15000 feet) for
more than three month and less than one year and
have given written informed consent were included in
the study. Non consenting subjects and those with age
less than 25 or more than 40 were excluded from the
study. Subjects living there for less than three months
or more than one year or permanent residents of that
area or those who were unable to understand
/complete the required questionnaire were also
excluded. Subjects with any physical or psychiatric
illness were also excluded from the study. After the
application of inclusion and exclusion criteria, 122
subjects were included in the analyses. Different
methods and questionnaires are used for assessment
of ED. We used International Index of Erectile
Function (IIEF-5) which is most commonly used.
Validated Urdu version was applied15. It is
interpreted as follows:

1-7: Severe ED
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8-11: Moderate ED

12-16: Mild-moderate ED
17-21: Mild ED

22-25: No ED

The sample was drawn from the people living in
Goma, Siachin and fulfilling the inclusion criteria.
After written informed consent IIEF-5 questionnaire
was administered to the subjects under supervision of
a health professional who translated or explained the
guestionnaire to those who had ambiguity in any
point. Subjects were asked to answer the questions
according to their condition after descent and regular
living with the spouse.

Personal data correlating factors such as Age,
education, any drug using, monthly income, and
smoking, duration of stay, altitude and weather
conditions were filled by the patient on a separate
Performa attached to the IIEF questionnaire.

Descriptive statistics were used to describe the
characteristics of participants and the distribution of
IIEF score. Variables in this study included Age,
education, smoking, monthly income, any drug intake,
altitude, duration of stay and weather conditions.
Between-group variances in categorical correlates
were determined using chi-square.

All statistical analysis was performed using
Statistics Package for Social Sciences version 20.0. Chi-
square test was used and differences between groups
were considered significant if p-values were less than
0.05.

RESULTS

122 subjects were included in the study. All were
married males. Out of these 122 subjects 26 (21.3%)
had no ED, 18 had mild, 28(14.8%) had mild to
moderate, 36(29.5%) had moderate and 14(11.5%) had
severe ED. Advancing age, low monthly income,
smoking, high altitude, cold weather and longer
duration of stay had significant association with ED
(p-value<0.05) while education and use of any drug
were not found significantly associated in our study
(p-value>0.05).

DISCUSSION

Our study is unique in a sense that it helps in
understanding the effect of stressful and unusual
environment of high altitude on erectile function.
78.7% of participants of our study showed some level
of ED at high altitude. No population based study
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available on ED in Pakistan however Shaeer et al.
reported that prevalence of ED among men attending
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as well as foreign data!® 190 ED and psychiatric
problems have a strong correlations. A positive

Table. Characteristics of the study group and theirllEF score.

Socio No ED MildED Mild to Mod ModerateED SevereED p-value
demographic (22-25) (17-21) ED (8-11) (1-7)
factors N % N % (12-16) N % N %
Total 26 21.3 18 148 N % 36 29.5 14 115

28 23
Age
25-35 26 100% 14 77.8% 26 92.8% 26 72.2% 04 28.6% 0.00
>35 0 0% 04 22.2% 2 2% 10 27.8% 10 71.4%
Education
10 or less 21 80.8% 17 94.4% 22 78.6% 34 94.4% 14 100% 0.056
>10 05 19.2% 01 5.6% 06 21.4% 02 5.6% 0 0%
Duration of
stay 0.024
3-6 months 22 84.6% 14 77.8% 26 92.8% 26 72.2% 07 50% '
>6months 04 15.4% 04 22.2% 02 7.2% 10 27.8% 07 50%
Altitude at
which stayed 2 143% 0.00
15-18000 feet 26 100% 8 44.4% 22 78.6% 14 38.8% 12 85.7% '
>18000 feet 0 0% 10 65.6% 06 21.4% 22 61.2%
Family income
<12000 0 0% 04 22.2% 02 7.2% 08 22.2% 12 85.7% 0.00
12000 or more 26 100% 14 77.8% 26 92.8% 28 77.8% 02 14.3%
Tobacco
smoking 0.00
Non Smoker 22 84.6% 12 66.7% 18 64.3% 10 27.8% 00 0% '
Smoker 4 15.4% 06 33.3% 10 35.7% 26 72.2% 14 100%
Any drug
using 0.061
No 20 76.9% 18 100% 26 92.8% 34 94.4% 12 85.7%
Yes 06 23.1% 00 0% 02 7.2% 02 5.6% 02 14.3%
Weather
during which
stayed 0.00
Summers 24 92.3% 08 44.4% 08 28.6% 04 11.1% 04 28.6%
Winters 02 7.7% 10 55.6% 20 71.4% 32 88.9% 10 71.4%
primary-care clinics in Pakistan is 80.8%. A  feedback cycle sometimes develop between the two

population based study done in neighboring country
china revealed that prevalence of ED is 28.3%?".
Therefore our results are very much closer to a true
reflection of effects of high altitude on erectile function
as our study sample had no diagnosed physical or
mental illness. Important reason may be chronic
hypoxial® or mental health issues encountered
commonly at unusual and stressful environments like
high altitude where one is always exposed to extreme
weather and danger of survival especially temporary
inhabitants like subjects of our study.

Presence of high psychiatric morbidity among
people exposed to high altitude is supported by local

which becomes very annoying for the patient and a
challenge for health care physiciansé. Though scope of
our study is not to look for any psychiatric morbidity
at high altitude but ED being such a complex
neuroendocrine, vascular and psychological disorder
needs discussion from this point of view as it is easier
for the health professionals to declare the people fit
physically and send them to high altitude but difficult
for them to screen for mental health issues and even at
high altitude the patient himself is usually unable to
comprehend the psychosomatic issues which may give
rise to multiple problems including ED.
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Increasing age in accordance with most of the
available literature was significantly correlated with
ED in our study populationt12, Education in our study
sample was not significantly correlated with ED. A
large study done by Shiri R et al also showed the same
results?0. Health related issues and duration of stay at
high altitude is an interesting phenomenon which
needs a lot of research. Longer stay can raise more
problems due to chronic hypoxia as well as
psychological issues but on the other hand process of
acclimatization can help the person to overcome these
problems. Our inclusion criteria involved subjects
with duration at high altitude from 3 to 12 months and
results showed that longer duration of stay is
significantly correlated with ED. Hormonal basis of
decline in sexual function at different time durations
can be assessed from a study involving serum
testosterone levels. It revealed slightly decreased
testosterone in the blood after 1 month, which had
decreased still further after 3 months. The tests were
completely normal after 2 yeart.

Smokers in our study showed more chances of
having ED. Similar results are revealed in other
studies regarding relationship of ED and smoking? 12
20, We could not find any association of drug intake
and ED as most of our subjects refused the use of any
drug intake. Few were taking were multivitamins.
Those taking medicine for chronic illnesses could not
meet the inclusion criteria so were not part of the
study.

Winter season was Vvery strongly associated with
ED in the study sample. Mental health problems may
be reason for this as all hazards of HA increase in
winters. Prevalence and severity of ED was increased
with increase in altitude in our study. Similar results
are reported in the studies done internationally?8.1°.

Our study has few limitations as well.
Randomized selection of study subjects from all the
people living temporarily in this area was not done.
Therefore, the results of the present study cannot be
generalized. We used the cross-sectional study method
so the cause and effect relationships remain unclear
and further studies to look to into these associations
using longitudinal epidemiological data are suggested.

CONCLUSION

This study showed a high prevalence of decline
in erectile function among otherwise healthy
individuals when exposed to high altitude. Special
attention should be paid on individuals with more
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age, less income and those working or residing at
higher altitudes in peak winter season. Smoking and
stay for longer durations should also be discouraged.
Both physical and mental health should be
periodically assessed of all the people sent to high
altitudes.
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