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ABSTRACT 
Background

Diabetes mellitus (DM) is a chronic disorder with hyperglycemia that affects multiple 
systems with hypogonadism and erectile dysfunction some common issues affecting 
their quality sexual life. Quantitative androgen deficiency in aging males (qADAM) 
questionnaire is a trusted tool to assess hypogonadism and erectile dysfunction 
among diabetic patients and has been commonly used in Nepal too. However, the 
accuracy, sensitivity, and specificity of its Nepali version are yet to be tested. 

Objective

To assess the accuracy, sensitivity, and specificity of the Nepali version of the 
quantitative androgen deficiency in aging males questionnaire among diabetic 
patients.

Method 

A cross-sectional study was conducted among diabetic patients attending Dhulikhel 
Hospital, Kathmandu University Hospital. The Patients were asked to complete the 
valid Nepali translated version of quantitative Androgen Deficiency in Aging Males 
questionnaire. Participants’ serum total and free testosterone, lipid profile, fasting 
blood glucose, HbA1c and Sex Hormone Binding Globulin (SHBG) were measured in 
clinical biochemistry laboratory and the accuracy, sensitivity and specificity of Nepali 
version of quantitative androgen deficiency in aging males were analyzed.

Result

The translated Nepali version of quantitative androgen deficiency in aging males 
questionnaire showed 61.9% sensitivity, 45.5% specificity, and 56.7% accuracy in 
diagnosing hypogonadism in reference to serum testosterone level.

Conclusion

This Nepali translated version of quantitative androgen deficiency in aging males 
questionnaire can be a noninvasive tool to assess hypogonadism and erectile 
dysfunction.
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INTRODUCTION
Diabetes Mellitus (DM) is considered one of the most 
serious public health issue affecting  around 537 million 
adults globally in 2021 and 90 million of them were only 
in South East Asia and sexual dysfunction is emerging 
complication of DM.1-3 

Erectile dysfunction (ED), a condition in which a male is 
unable to achieve and maintain an optimum erection 
to get satisfactory sexual intercourse, is the commonest 
sexual dysfunction among diabetic men and diabetes 
is considered as the potential risk factor for ED after old 
age in men.4-6 Apparently, ED is one of the first symptoms 
of hypogonadism as testosterone reduces.7 There is high 
prevalence of low testosterone among DM patients, nearly 
40%, and more than 90% of them are experiencing some 
degree of ED.8 People with DM are up to three to five times 
higher risk of ED than non-diabetic subjects.5

Measurement of serum testosterone level is the gold 
standard method to diagnose androgen deficiency in males. 
However, measuring testosterone is financially challenging 
in low and middle income countries, including Nepal.9 One 
study has highlighted the association between DM and 
ED in Nepal by using the International Index of Erectile 
Function (IIEF-5) version 5 questionnaires tool.10 But it was 
limited within the English version of IIEF-5 questionnaire 
focusing only on ED and lacked the evidence for status of 
biochemical hormones.

Statistical validation of sensitivity, specificity and accuracy 
of Nepali version of quantitative androgen deficiency 
in aging male (qADAM) is crucial to adopt the Nepali 
translated version of qADAM. The findings of this study 
will insights into new and different dimensions to positively 
influence decision-makers at local levels to diagnose 
the patients with hypogonadism by using local language 
(Nepali) validated questionnaires. 

METHODS
This was an observational study conducted in Dhulikhel 
Hospital, Kathmandu University Hospital (DH-KUH), Nepal. 
Here the patients of diabetes mellitus, sexually active above 
18 years old, visiting DH-KUH for their regular checkup 
were included. A total 97 participants between (2017-
2019) were included and the sample size was calculated 
using www.satulator.com.11 The calculated sample size was 
obtained with 95% confidence interval with 50% expected 
proportion and margin of error was 10%. An ethical 
approval was obtained from Kathmandu University School 
of Medical Sciences - Instructional Review Committee 
(KUSMS-IRC) before beginning the study.

The English and Nepali translated version of quantitative 
Androgen Deficiency in Aging Male (qADAM) questionnaire 
was used to assess hypogonadism.12 The qADAM 
questionnaire contained the same 10 questions as in the 

original ADAM, but replaced the “yes” and “no,” with a 
Likert scale of 1 to 5 with 1 denoting most symptomatic 
and 5 denoting least symptomatic.13 A pilot study was 
conducted among 10% of total participants after ethical 
approval was obtained.

Known cases of DM patients visiting DH, KUH who agreed to 
participate voluntarily in this study by written consent were 
included in this study. All the male adults above 18 years of 
age, who were sexually active and had stable heterosexual 
relation for at least past two years, were included.

Participants with any other known conditions which could 
significantly affect penile erection except diabetes were 
excluded. Subject having genital anatomic deformities, 
spinal cord injuries, and having known or suspected chronic 
debilitating illnesses such as chronic heart failure, chronic 
liver disease, chronic renal failure, tuberculosis, chronic 
obstructive pulmonary diseases (COPD), and malignancy 
were also excluded. Subjects under medication with 
phosphodiesterase inhibitor therapy in the past one month 
were also excluded.

A structured questionnaire was introduced to obtain 
relevant socio-demographic, life style, medication and 
clinical information and 10 Nepali version questions of 
qADAM were introduced.12

The weight (in kilograms) of the participants was measured 
using a modern digital weighing scale without shoes 
and minimum clothing. Height and waist circumference 
(in centimeter) were measured using a measuring 
tape adopting standard guidelines. Blood pressure was 
measured in a sitting posture on the right arm over loose 
clothes using a standard digital blood pressure measuring 
(BP) machine.

Blood was collected from the median cubital vein of all the 
participants by experienced phlebotomist using aseptic 
technique in a sterile tube. Blood sample, about three 
ml was collected in a yellow capped gel activator tube for 
blood glucose, blood lipids (Total Cholesterol, HDL, LDL 
and Triacylglycerol), serum albumin, and total testosterone 
along with sex hormone binding globulin (SHBG).

Collected blood samples were transported immediately 
to the Department of Clinical Biochemistry Laboratory of 
DH-KUH. Blood in yellow capped, gel activator vacutainers 
was allowed to clot and then centrifuged at 4000 rpm for 
7 minutes. Obtained serum was analyzed for biochemical 
parameters such as serum albumin, blood lipids and blood 
glucose in a fully automatic biochemistry analyzer (BA 400 
Biosystems, Spain). In the lipid profile test, Total cholesterol, 
high-density lipoprotein (HDL) cholesterol, and low-density 
lipoprotein (LDL) cholesterol and Triacylglycerol were 
directly measured in serum. Serum sample was preserved 
and stored in minus 20°C freezer in the Department of 
Clinical Biochemistry Laboratory of DH, KUH for the analysis 
of SHBG, and total testosterone. These hormones were 
measured in Enzyme linked Immunosorbent Assay (ELISA).
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The data obtained was coded and entered in Microsoft 
Excel spread sheet. The categorical data was expressed as 
rates, ratios and percentages and comparison was done 
using chi-square test. Continuous data was expressed 
as mean ± standard deviation. A ‘p’ value of ≤ 0.05 was 
considered as statistically significant. Sensitivity, specificity 
and accuracy of these translated questionnaires were 
assured in reference to male sex hormones level in blood.

The mean BMI of participants was 24.72±3.38 kg/m2. And 
the mean systolic and diastolic blood pressure (BP) was 
127.72±16.85 mmHg and 80.14±10.08 mmHg respectively. 
The participants were 39.2% non-smokers, 41.2% were 
past smokers and 19.6% were current smokers. Similarly, 
24.7% of the above participants were currently alcohol 
drinkers, 39.2% had never drunk while 36.2% had quit 
alcohol drinking.

RESULTS
The participants were aged between 32 and 79 years 
with mean of 55.43±10.75 years. More than one third of 
the participants (36.1%) were in between 40 to 49 years 
followed by 60 to 69 years of age accounting one fourth 
of participants (24.7%) while lowest were in between 
30-39 years (4.1% of the total participants). Out of all 
participants, 22.7% had no formal education, 16.5% had 
primary level education, 29.9% had completed secondary 
level education, and 11.3% had completed high school 
while 19.6% had university level education.

The mean BMI of participants was 24.72±3.38 kg/m2. 
And the mean systolic and diastolic blood pressure (BP) 
was 127.72 ± 16.85 mmHg and 80.14 ± 10.08 mmHg 
respectively. The participants were 39.2% non-smokers, 
41.2% were past smokers and 19.6% were current smokers. 
Similarly, 24.7% of the above participants were currently 
alcohol drinkers, 39.2% had never drunk while 36.2% had 
quit alcohol drinking.

Table 1. Baseline characteristics of the participants

Number of Participants (97)

Minimum Maximum Mean Standard 
Deviation

Age (year) 32 79 55.4 10.7

Height (cm) 148 182 163.7 7.2

Weight (kg) 42 104 66.4 10.9

BMI (kg/m2) 18.5 38.6 24.7 3.3

Waist (cm) 71 122 94.7 9.9

Hip (cm) 71 118 95.15 6.8

Waist Hip Ratio 0.79 1.17 0.99 0.07

Systolic BP (mmHg) 90 190 127.7 16.8

Diastolic BP (mmHg) 50 110 80.1 10.0

Fasting Blood Glucose 
(mg/dl)

54 378 141.1 58.1

Total Testosterone 
(ng/dl)

39.0 639.0 294.1 122.4

Total Cholesterol (mg/
dl)

97 325 184.8 49.7

HDL Cholesterol (mg/
dl)

18 79 40.1 12.9

LDL Cholesterol (mg/
dl)

26 230 115.4 44.8

Triacylglycerol (mg/dl) 47 575 176.7 96.6

qADAM Score 15 43 31.6 5.3

Table 2. Original and Nepali translated version of qADAM 
questionnaire 

Original Version (qADAM) Nepali Translated Version

How would you rate your libido 
(sex drive)? 1(terrible) 2(poor) 
3(average) 4(good) 5(excellent)

तपाई आफ्नो यौन “चाहना” लाई 
कसरी मापन गर्नुहुन्छ ? १ 
(अस्याधै नराम्रो ) २ (नराम्रो ) 
३ (िठकै) ४ (राम्रो) ५ (अस्याधै 
राम्रो) 

How would you rate your 
energy level? 1(terrible) 2(poor) 
3(average) 4(good) 5(excellent)

तपाई आफ्नो फुिर्तको मात्र कसरी 
मापन गर्नुहुन्छ ? १ (अस्याधै 
नराम्रो ) २ (नराम्रो ) ३ (िठकै) ४ 
(राम्रो) ५ (अस्याधै राम्रो)

How would you rate your 
strength/endurance ? 1 (ter-
rible) 2 (poor) 3 (average) 4 
(good) 5 (excellent)

तपाई आफ्नो तागत र िनरन्तर 
काम गर्न सक्ने क्षमता कसरी 
मापन गर्नुहुन्छ ? १ (अस्याधै 
नराम्रो ) २ (नराम्रो ) ३ (िठकै) ४ 
(रामरो) ५ (अस्याधै राम्रो)

How would you rate your enjoy-
ment of life ? 1(terrible) 2(poor) 
3(average) 4(good) 5(excellent)

तपाई आफ्नो जीवनको रमाइलो 
लाई कसरी मापन गर्नुहुन्छ ? १ 
(अस्याधै नराम्रो) २ (नराम्रो ) 
३ (िठकै) ४ (राम्रो) ५ (अस्याधै 
राम्रो)

How would you rate your 
happiness level ? 1 (terrible) 2 
(poor) 3 (average) 4 (good) 5 
(excellent)

तपाई आफ्नो खुसी  लाई कसरी 
मापन गर्नुहुन्छ ? १ (अस्याधै 
नराम्रो ) २ (नराम्रो ) ३ (िठकै) ४ 
(राम्रो) ५ (अस्याधै राम्रो)

How strong are your erections ? 
1=extremely weak 5= extremely 
strong 1   2   3   4   5

तपाईको िलङ्ग कित्तको कडा संग 
उत्तेिजत हुन्छ ? १= अस्याधै 
लुलो ५= अस्याधै कडा १  २  ३  
४  ५

How would you rate your work 
performance over the past 4 
weeks ? 1 (terrible) 2 (poor) 3 
(average) 4 (good) 5 (excellent)

िबगत चार हप्तामा तपाई आफ्नो 
काम गराईको मापन कसरी 
गर्नुहुन्छ ? १ (अस्याधै नराम्रो ) 
२ (नराम्रो ) ३ (िठकै) ४ (राम्रो) ५ 
(अस्याधै राम्रो)

How often you fall asleep after 
dinner ? 1 (never) 2 (1-2/week) 
3 (3-4/week) 4 (5-6/week) 5 
(every night)

बेलुकी खाना पिछकित्तको िनदाउनु 
हुन्छ ? १ (किहल्लै  िनदाउदीन) 
२ (हप्तामा १-२ पटक) ३ (हप्तामा 
३-४  पटक) ४ (हप्तामा ५-६ पटक) 
५ (सधै राित)

How would you rate your sports 
ability over the past 4 weeks ? 
1(terrible) 2(poor) 3(average) 
4(good) 5(excellent)

तपाई आफ्नो िबगत चार हप्ता 
यताको खेल्ने क्षमताको कसरी 
मापन गर्नुहुन्छ? १ (अस्याधै 
नराम्रो) २ (नराम्रो) ३ (िठकै) ४ 
(राम्रो) ५ (अस्याधै राम्रो)

How much height you have 
lost ? 
1 (2” or more) 2 (1.5-1.9”) 3(1-
1.4”) 4 (0.5-0.9”) 5 (none-0.4”)

तपाईको उचाईमा कतिको किम 
आएको छ ? १ (२” भन्दा धेरै) २ 
(१.५-१.९”) ३ (१ – १.४”) ४ (०.५- 
०.९”) ५ (० – ०.४”)
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Statistically significant and strong negative correlation 
was observed between duration of diabetes and qADAM 
questionnaire score (Table 3). Similarly, there was negative 
correlation found between total Testosterone level and 
duration of diabetes diagnosed. However, this correlation 
was not statistically significant. Negative correlation was 
also found between level of HbA1c and total testosterone 
among diabetic patients. More than half of the participants 
(56.7%) were found having low level of serum total 
Testosterone while only 42.3% participants scored below 
30 by qADAM questionnaire.

There was no noticeable difference obtained in sensitivity, 
when similar analysis was done with free testosterone and 
score of qADAM, that showed, 60.5% sensitivity however 
specificity is better, which was 52.4%.

DISCUSSION
Results demonstrated that the Nepali translation of 
the qADAM questionnaire has good face validity. This 
is a pioneer study focused on sexual dysfunction and 
hypogonadism among diabetic patients from Nepal. This 
study epitomizes prevalence of hypogonadism among 
diabetic patients attending DH, KUH, Nepal. This study 
also validated the translated Nepali version of qADAM 
questionnaire for sensitivity, specificity and accuracy.

Different studies has different cut off value for total 
testosterone in adults of different age groups. However, 
almost all the studies has similar acceptance for lower 
limit, which is < 300 ng/dL.14 As the cut off value of total 
testosterone is < 300 ng/dl, 56.6% participants of this study 
had hypogonadism. The prevalence of hypogonadism 
in diabetic patients varies 30-80% globally.15-17 This 
noticeable difference in prevalence of hypogonadism and 
erectile dysfunction has multiple factors such as age of 
participants, duration of diabetes, severity of diabetes, 
life style and associated comorbidities like hypertension, 
thyroid diseases etc.

Sexual behavior is a psychobiological reaction that needs 
the creation of a unique link between the two partners 
and goes much beyond the mechanical act of peno-
vaginal intercourse.18 There are well-known factors having 
significant impacts on how one perceives the quality of a 
sexual act. Cardiovascular diseases (CVD), nephropathy, 
retinopathy, neuropathy are some commonly diagnosed 
complications associated with diabetes, but some other 
health challenges such as cancer, functional disability, 
cognitive disability, affective disorders including sexual 
dysfunction (SD), infertility are also soaring.4 In 1996 
it was estimated that over 152 million men worldwide 
experienced ED and this data has been projected to reach 
around 322 million by 2025. The majority of this population 
is in the low and middle income countries.19 However,  
erectile dysfunction is one of the most neglected public 
health complications associated with diabetes mellitus and 
considered as natural process of growing age or believed as 
emotional problem.20

A systematic review has shown  the prevalence of ED as 
(mild 19.4%), mild to moderate (15.4%), moderate (10.4%) 
and severe (21.6%).21 A potential meta-analysis of 145 
studies showed that the overall prevalence of ED in diabetic 
patients is 52.5% (95% confidence interval [CI], 48.8-56.2), 
with prevalence rates of 37.5% in type 1 diabetes mellitus 
(T1DM) and 66.3% in type 2 diabetes mellitus (T2DM).6

Table 3. Correlation between qADAM and Biochemical 
Parameters

Test variable Correlation p-value

qADAM

Duration of DM -205 <.05

HbA1c .098 .341

Total  Testosterone .096 .348

SHBG -.051 .617

Free Testosterone .067 .516

Albumin -.032 .753

Total  Cholesterol .231 <.023

HDL -.127 .215

LDL .181 .077

TAG .240 <.018

Table 4. Sensitivity and Specificity of qADAM score in reference 
to Total Testosterone

Normal Hypogo-
nadism

Total 
%

Count 26 30 56

Obtained 
Results 
Based on 
qADAM 
score

Normal

% within Actual 
Outcome Based 
on Total Testos-
terone

61.9% 54.5% 57.7%

Count 16 25 41

Hypogo-
nadism

% Within Ac-
tual Outcome 
Based on Total 
testosterone

38.1% 45.5% 42.3%

Total 
Count

42 55 97

Sensitivity and specificity of qADAM Nepali translated 
version questionnaires were analyzed against serum total 
testosterone level by cross tabulation. This translated 
qADAM showed 61.9% sensitivity and 45.5% specificity to 
rule out hypogonadism in diabetic patients. This sensitivity 
and specificity was obtained by considering low level of 
total Testosterone as < 300 ng/dl and low score of qADAM 
questionnaire as ≤ 30. The accuracy of qADAM was found 
56.7% on the basis of true positive, false positive and true 
negative, false negative.

Original Article



KATHMANDU UNIVERSITY MEDICAL JOURNAL

Page 279

There are several tools and scales to assess hypogonadism 
and erectile dysfunction but since the advent of ADAM 
questionnaires in 2000, by the Saint Louis University 
Androgen Deficiency in the Aging Male (ADAM) 
questionnaire has been widely utilized as a screening tool 
for identifying men at risk for androgen deficiency.13 The 
sensitivity and specificity of ADAM questionnaires varies 
from 80-90% sensitive and 36-60% specific.9,13

However the exact sensitivity, specificity and accuracy of 
qADAM was not found but a study claimed that qADAM has 
positive and statistically significant positive correlation with 
serum testosterone.13 In this study, it was considered that 
if a person scored ≤ 30 in qADAM questionnaires, in that 
situation its sensitivity is 61.9% and 45.5% specificity with 
56.7% accuracy. However, further studies with large sample 
sizes are recommended to assure more reliable sensitivity, 
specificity and accuracy of qADAM questionnaires.

Although serums total testosterone and or free 
testosterone measurement is currently regarded as 
the gold standard for the diagnosis of hypogonadism in 
elderly men. However the financial burden for testing and 
limitation of availability of that test is a challenging for 
developing countries. There have been attempts to create 
straightforward, approachable, non-invasive technologies 
that could recognize andropausal men based on their 
clinical presentation.22,23

This study find qADAM questionnaire translated in Nepali 
version has low specificity, and other studies findings are 
also similar.24 A syndromic diagnosis of male hypogonadism 
is made on the basis of recurrently low serum testosterone 
levels and consistent clinical symptoms and indications 
of androgen insufficiency.25 According to a longitudinal 
research, 20% of men in their 60s and 50% of men in 
their 80s may have serum total testosterone (TT) levels 
that are significantly lower than those of healthy young 
men.26 There are three types of hypogonadism: primary, 
secondary, and mixed. Disorders of the testes that cause 
inadequate testosterone production and poor fertility are 
the cause of primary hypogonadism.27

There is no specific level of testosterone below which a man 
can be categorically diagnosed as having hypogonadism. 
However, the lower limit of normal total testosterone is 
recommended to be 300 ng/dL by the different societies. 
The American Association of Clinical Endocrinology 
has recommended < 200 ng/dL as lower limit.28 The 
recommended threshold for total testosterone by the 
International Society of Andrology, International Society 
for the Study of the Aging Male, European Association 
of Urology (EAU), European Academy of Andrology, and 
American Society of Andrology is 230 ng/dL.29

This study shows that males with type 2 diabetes mellitus 
(T2D) frequently experience symptomatic hypogonadism. 
Recent studies have conclusively shown that subnormal 
FT levels are associated with unreasonably low LH and 

FSH levels in at least 25% of the men with type 2 diabetes 
mellitus.30,31 The underlying pathophysiological mechanism 
for T2DM-induced hypogonadotropic hypogonadism (HH) 
has not yet been identified, it is most likely complex and 
the major possible mechanisms are Insulin resistance, 
inflammation, and obesity.32

In spite of this high burden of hypogonadism and erectile 
dysfunction among diabetic patients, it is mostly being 
ignored in diabetic clinics by clinicians and patients 
are not so willing to talk about it openly. Use of only 
qADAM questionnaire to assess hypogonadism may have 
limitations, particularly in conditions where patients are 
shy to share the truth about their sexual and private life. 
However this is a significant, noninvasive and cost-effective 
tool to diagnose hypogonadism. But, still the measurement 
of biochemical hormones along with qADAM questionnaire 
will be more reliable.

The study may have recruited participants from a specific 
geographic region and hospital visiting patients, which 
could limit the generalization of the findings to the broader 
population of diabetic patients in Nepal. The sample may 
not be representative of all diabetic patients in terms of 
age, socioeconomic status, disease severity, or other 
relevant factors. The study may have a homogenous 
sample in terms of demographic characteristics, such 
as age, ethnicity, or comorbidities. This lack of diversity 
can limit the applicability of the findings to more diverse 
populations, affecting the external validity of the study.

CONCLUSION
The Nepali version of the qADAM questionnaire is valid 
and reliable with marked sensitivity and specificity. This 
study also showed reliable accuracy compare to serum 
testosterone level. This questionnaire solely may not 
sufficient always to identify hypogonadism, particularly 
in those who don’t answer all questions honestly, so, 
measurement of serum testosterone is still essential. High 
prevalence of hypogonadism among diabetic patients is 
clear indication which can be ruled out by this validated 
qADAM questionnaire in diabetic patients of Nepal.
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