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Abstract
The aim of this sudy was to obtain a new tool to predict blood testosterone level in elderly men
that is safe, easy, and widely affordable. Testosterone level is the exact tool to diagnose
andropause. However this examination is not affordable and not accessible by most of the
Indonesian as it is expensive and can only be found in big cities. Therefore, it is essential to acquire
an index to predict the decrease in blood testosterone level that also considers risk factors affecting
blood testosteronelevel. A Diagnostic test performed in 176 elderly men above 60 years old in
Bekasi and Depok. The variables observed were body height, body weight, testosterone level, age,
level of education, occupation, monthly spending, multivitamin consumption, lifestyle, exercise.
Multivariate analysis shows factors that correlate with the decrease in testosterone level are dietary
protein consumption, lifestyle and history of bone fracture.
Diagnostic test between the questionnaire of testosterone level and other risk factors with blood
testosterone level show 82.2 % sensitivity and 62.8 % specificity. A Prediction index is obtained
with cut off at 6. The prediction index was made in the form of manual and software.
Clinical article (J Int Dent Med Res 2016; 9: (Special Issue), pp. 312-316)
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Introduction
The population of elderly continues to
increase globally, including in Indonesia.
Currently in Indonesia 17 million people (8%) are
over 60 years old. This age group is estimated to
grow to 13.5% of the population by 2025.1 In
2020, the elderly population is expected to reach
29.1 million and 36 million in 2025.2 The increase
rate of average life expectancy can cause
epidemiological transition in health field due to
the increase of morbidity caused by degenerative
disease. One of the most frequent degenerative
disease found in elderly and also the most
problematic is osteoporosis. Osteoporosis is
marked by the progressive decline in bone mass
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due to the decrease of bone mineral and matrix
along with changes in the microarchitecture of
bone tissue.3
Studies showed that more than 20% of rib
fractures and 30 % of pelvic fractures occurs in
men, and the mortality rate is 37.5% higher
compared to women.4 Male osteoporosis is a
significant public health problem because of its
worse effects compared to osteoporosis in
women, with the age of onset and hormonal
changes being the two-factor contributing to it.
Male osteoporosis have a later age of onset and
men do not experience menopause like women
do. In menopause, there is a steep and drastic
decline of estrogen hormone, so there is also a
decline of bone mass in women, whereas, in men,
the
decline
in
testosterone
hormone
(andropause) happens gradually. As the
consequence, the impact of osteoporosis in men
is more dangerous than it is in women.4
Male osteoporosis is affected by
testosterone. The decline of testosterone level
and the loss of bone mass in a male is in line
with the increase of age. Factors that play a role
in the declining level of testosterone is aging
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process, hypogonadism, obesity, diabetes
mellitus type 2, zinc deficiency, testes
malignancy and drug consumption, such as
opioids, glucocorticoids and ketoconazole. Other
factors contributing to the production of
testosterone are protein consumption, physical
activity, sun exposure, life style and adequate
resting time. 5,6
Testosterone production is not produced
continuously throughout the day which affects the
timing on which the testosterone level is
measured. The highest level of testosterone is in
the morning before 10. 00 AM, thus the
measurement of testosterone level have to be
done in the morning before 10.00 AM. The
declining level of testosterone in men is called
andropause, which starts at 40 – 50 years old. 7
Andropause in men is identical with menopause
in women, in both, there is a decline in
testosterone hormone. It is known as Androgen
decline in the aging male (ADAM).8
The use of questionnaire might be of help
in diagnosing and ropa use. ADAM questionnaire
is the most frequently used questionnaire with
88% sensitivity and 60 % specificity, it is simple
but effective in identifying andropause in men.
One of the shortcomings in the ADAM
questionnaire is that it does not consider the
severity of the decrease, only the absence or
presence of the decrease, hence another
questionnaire
is
made
called
qADAM
questionnaire with 96 % sensitivity but only 30 %
specificity.8
To establish the diagnosis of andropause,
an examination of testosterone is level in blood is
needed. The measurement of blood testosterone
level is expensive and is not affordable by most
of the Indonesian people. To bring health
facilities more accessible to Indonesian people
who mostly live in villages far from any health
facilities and would not be able to afford
expensive health facilities, a simple and
affordable questionnaire is needed. This new
questionnaire will also take into considerations
some of the major risk factors involving in the
decrease of testosterone levels, like protein
consumption, sun exposure, physical activity and
another lifestyle suitable for Indonesian people.
The objective of this study is to produce a
more accurate, easier and effective prediction
index for the blood testosterone level which will
be used as a screening instrument for an early
prevention of the fatal continuation of the
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decrease of testosterone level, which is the
decrease of bone density and bone fracture.
Materials and methods
This study was conducted in Bekasi and
Depok, West Java, with 176 elderly men above
60 years old as subjects. The research protocol
was approved by The Faculty of Dentistry
Universitas Indonesia Ethical Committeeand
Faculty of
Medicine
Ethical Committee
Universitas Indonesia prior to data collection.
This study was a diagnostic test with
cross-sectional design to acquire a novel and
more accurate instrument to predict testosterone
level. The variables observed were body height,
body weight, testosterone level, age, level of
education, occupation, monthly spending,
multivitamin consumption, lifestyle, exercise,
physical activity, food texture and history of bone
fracture. All datas acquired from the
questionnaires except total testosterone level
was measured using immunoassay method.
Six questionnaires were developed in this
study, which are questionnaires about protein
consumption, calcium consumption, exposure to
sunlight, physical activity, lifestyle and the
decrease
of
testosterone
level.
The
questionnaires themselves are new. Therefore,
validity and reliability tests are conducted before
the use of the questionnaires. Dietary profile of
food containing protein and calcium used food
frequency method. Questionnaire about the
decrease of testosterone level consisted of nine
questions with three options of answers with an
emphasis on the severity of symptoms. Below is
the Questionnaire of Testosterone Level.
(table.1)

Table 1. The questionnaire of testosterone level.
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The result of validity testing shows that
the correlation between items in each of the
components ranges from weak to very strong
with coefficient correlation 0.00 – 0.99 while the
correlation between the item and the total
component is also weak to very strong with
coefficient correlation 0.02 – 0.94. The result of
reliability testing of the questionnaire shows the
internal consistency is weak until very strong with
alpha- Cronbach's score is 0.03 – 0.86.Chisquare analysis was performed to find the
relationship between testosterone level and risk
factors followed by multivariate analysis to find
the dominant
risk factors that affects the
testosterone level of elderly menwith p < 0.05.
Result
The testosterone level of subjects based
on The Questionnaire of Testosterone Level is
shown in Table 2. Majority of subjects had
decreased testosterone level based on
questionnaire (60.8%).

Table 2. Testosterone level of subjects based on
The Questionnaire of Testosterone Level.

Prediction Index of Total Blood Testosterone Level
Maria G Ernawati, and et al

The bivariate analysis between blood
testosterone level and the questionnaire of the
decline in testosterone level and other risk
factors is shown in Table 3. Bivariate analysis
and chi-square analysis between blood
testosterone level and the questionnaire of
testosterone level and other risk factors have
shown a significant difference in two variables,
which are the questionnaire of testosterone level
and nutrition intake containing protein (p<0.05).
However, variables such as food texture, lifestyle,
food intake containing calcium, history of bone
fracture with P<0.25 were included in the
multivariate analysis.
The multivariate analysis results show
that the factors correlated with the decrease in
testosterone level are the questionnaire of
testosterone level, food intake containing protein,
lifestyle, and history of bone fracture. (table. 4)

Table 4. Final model multivariate analysis
between testosterone level and the questionnaire
of testosterone level and other risk factors.

Table 5. Index of the decrease of testosterone
level in elderly men.
Score 0-6 normal testosterone level.
Score 7-11 decline of testosterone level.

Table
3.
Relationship
Between
Blood
Testosterone Level and the Questionnaire of
Testosterone Level and Other Risk Factors.
Chi Square Analysis, *p < 0.25
analysis.

to be included in multivariate

The scoring system is a more simple way
to predict risk factors of the decrease in
testosterone level. From this study, a scoring
model is created based on the final model of
multivariate analysis. The scoring model, with the
name “Index of the Decrease of Testosterone
Level in Elderly Men” is shown in table 5.The
score ranges from 0 -11 with cut off 6, meaning
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that score from 0-6 implies a normal testosterone
level, and the score ranging from 7 -11 implies a
decline in testosterone level. If the results show a
decline in testosterone level, then the patient
must be referred to a specialist.
Discussion
Testosterone plays an important role in
regulation bone turnover and bone mass in men
by promoting bone formation. A reduced of
testosterone level leads to an increase of
alveolar bone loss and changes of trabecular
pattern as well as a decrease in bone mineral
density of skeletal tissue. Combination of bone
mineral density and testosterone level might
have more impact for tooth loss prediction.9It is
important for dentist to predict testosterone level
in men to prevent tooth loss. The result of this
study concludes that factors correlated with the
decline in testosterone level are questionnaire of
testosterone level, protein intake, lifestyle, and
history of bone fracture.
The
diagnostic
test
between
questionnaire of testosterone level and level of
testosterone showed sensitivity and specificity of
the questionnaire were 78.9% and 58.1 %
respectively. This questionnaire will be used as
screening tool due to high sensitivity. This result
is in accordance with several other studies using
ADAM questionnaire. ADAM questionnaire had
sensitivity of 88-97% suggesting its utility as a
screening test. Despite a high sensitivity, the
ADAM questionnaire is reported to have a
specificity of only 24-60%, suggesting that its use
beyond an initial assessment maybe limited.
ADAM test lacks specificity, so it is not
recommended as an alternative for blood serum
examination of free testosterone to identify
androgen deficiency in elderly men.10
Wing Chu et al. investigated the validity
of the ADAM questionnaire chinese version as a
screening for androgen deficiency in Chinese
men.11 The statistical analysis showed that
Chinese ADAM Questionnaire has a high
sensitivity (88%) but low specificity (32 %).11 This
study is also in line with the study conducted by
Balliet and Burke. They found that there was an
increase in testosterone level of the male
subjects who gradually increased their protein
consumption following the low calories diet
intervention.12 Aging and modifiable lifestyle
factors such as
tobacco and alcohol use,
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caffeine intake, psychosocial stress, obesity are
associated with testosterone levels. Diet and
exercise have also shown influences on Sex
Hormone Binding Globulin, thereby affecting the
bioavailable pool of testosterone.13
This study concluded that the risk of men
with the history of the bone fracture to have a
decline in testosterone level is 2.5 times larger
than men with no history of bone fracture. This
study is in accordance with the result of a study
conducted by Risto, et al. They proved that the
group with history of bone fracture had a
significantly lower bone density and free
androgen index compared to the group without
history of bone fracture. The study also found
that the total testosterone level in the group with
history of bone fracture is lower than the group
without history of bone fracture although results
from statistical analysis found that it was not
significant.14 A study from Meier, et al. also
showed a similar result15
Testosterone level decreased significantly with
the increasing smoking habit. Testosterone level
were found to be significantly lower among heavy
smoking-severe oligo/azoosperma patients as
compared to non smoking-normozoosperma
controls (p<0.00).16 A double-blind cross-study
conducted by Beaven, et al. who investigated the
acute effect of caffeine on the increased exercise
of professional rugby athlete correlated with
testosterone and cortisol level. The study
concluded that the higher a given dose of
caffeine, the higher the increase of the athletes’
testosterone level. All of these results showed
the same result with this study in proving that
elderly men who consume coffee and smoke
have a lower decline in testosterone level
compared to elderly men who do not consume
coffee and smoke.17
Shun Chueh in his study comparing the
AMS scale (Aging Male Symptoms) with ADAM
questionnaire in detecting androgen deficiency.
The result of his study concluded that both AMS
scale and ADAM questionnaire have enough
sensitivity and specificity to detect androgen
deficiency of elderly men. Both tools (AMS scale
and ADAM questionnaire) can be used for
screening purposes, but thorough physical and
biochemical examination have to be done in
patients with high risk or suspected of having
androgen deficiency.18
Diagnostic test of the questionnaire of
testosterone level compared to total blood
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testosterone level in this study shows a more
accurate result with 78.9 % sensitivity and
58.1 % specificity, and so this questionnaire is
qualified as an early diagnostic tool for the
decrease in testosterone level. Testosterone
level examination is needed as an exact
diagnosis. Diagnostic examination between the
questionnaire of testosterone level and other risk
factors compared to total testosterone level was
also conducted in this study because the decline
in testosterone level is affected by many risk
factors.
The result of the diagnostic examination
showed 82.2 % sensitivity and 62.8% specificity,
qualifying this questionnaire as the screening tool
for elderly men suspected of suffering from the
decline in testosterone level. This study also
created an index to predict the decrease in
testosterone level. The use of the questionnaire
and this prediction index will increase the
accuracy in predicting the decrease in
testosterone level and so will be more accurate
as a screening tool in predicting the decrease in
total testosterone level
Conclusions
A questionnaire of testosterone level and
an index to predict the decrease of testosterone
level in elderly men in a form of a simple scoring
model were developed based on multivariate
analysis of risk factors. This scoring model is a
very significant screening tool so initial preventive
measurements could be done to prevent the
decrease in testosterone level and decline in
bone density.
Acknowledgements
The publication of this manuscript is
supported by the Directorate of Research and
Community Engagement Universitas Indonesia.
Declaration of Interest

Prediction Index of Total Blood Testosterone Level
Maria G Ernawati, and et al

3. Jonasson G, Rythen M. Alveolar Bone Loss in Osteoporosis : a
Loaded an Cellular Affair. Clin Cosmet Investig Dent. 2016;8:
95-103.
4. Sundeep K. Update in Male Osteoporosis. J Clin Endocrinol
Metab. 2010; 5: 3-10.
5. Alemany JA, Nindl BC,Kellog MD,TharionWJ,Young AJ,Montain
SJ. Effect of Dietary Protein Content IGF-I, testosterone and
Body Composition during 8 days Severe Energy Deficit and
Arduous Physical Activity. J Appl Physiol. 2008; 105(1):58-64.
6. Buvat J,Maggi M,Gooren L,Guay AT,Kaaufman J,Morgentaler
A,et al.Endocrine Aspects of Male Sexual Dysfunctions. J Sex
Med. 2010;7:1627-56.
7. Witter G.The Relationship between Sleep Disorders and
Testosterone in Men. Asian J Androl. 2014;16:262-65.
8. Mohammed O, Freundlich RE, Gober HK, Nagari B, Lipschultz
LI, Khera M. The Quantitative Adam questionnaire: a tool for
quantifying the severity of gonadisme. Int J Import Res. 2010;
22(1):20-24.
9. Singh BP, Makker A, Tripathi A,Singh MM,Gupta V. Association
of Testosterone and Bone Mineral Density with Tooth Loss n
Men with Chronic Periodontitis. Journal of Oral Science.
2011;53(3):333-39.
10. Bernie AM,Scovell JM, Ramasamy R. Comparison of
Questionnaires Used for Screening and Symptom Identification
in Hypogonadal Men. Aging Male. 2014;17(4):195-98.
11. Wing Chu L, Tam S, Kung AWC, Pong Lam T, Lee
A,WongRLC, et al. A Short Version of the ADAM Questionnaire
for Androgen Deficiency in Chinese Men. Journal of
Gerontology. Medical Sciences. 2008; 63 (4): 426–31.
12. Balliett M, Burke JE. Changes in Anthropometric
Measurements, Body Composition, Blood Pressure, Lipid
Profile, and Testosterone in Patients Participating in A LowEnergy Dietary Intervention. Journal of Chiropractic Medicine.
2013; 12:3–14.
13. Araujo AB, Wittert GA. Endocrinology of the Aging Male. Best
Pract Res Clin Endocrinol Metab. 2011; 25(2):303-19.
14. Risto O, Hammar E, Hammar K, Fredrikson M, Hammar M,
Wahlstrom O. Elderly Men with History of Distal Radius
Fractures Have Significantly Lower Calcaneal Bone Density
and Free Androgen Index Than Age-Matched Controls. The
Aging Male. 2012 (15): 59-62.
15. Meir C, Nguyen TV, Handelsman DJ, Christian, Schindler,
Kushnir MM, Rockwood AL, Meikle AW, Center JR, Eisman JA,
and Seibel MJ. Endogenous Sex Hormones and Incident
Fracture Risk in Older Men. Arch Intern Med. 2008;168 (1):4754.
16. Mitra A, Chakraborty B, Mukhopaday D, Pal M, Mukherjee S,
Banerjee S, et al. Effect of Smoking on Semen Quality,
FSH,Testosterone Level and CAG Repeat Length in Androgen
Receptor Gene of Infertile Men in an Indian City. Systems
Biology in Reproductive Medicine. 2012;58:255-62.
17. Beaven CM, Hopkins WG, Hansen KT, Wood MR, Cronin JB,
Lowe TE. Dose Effect of Caffeine on Testosterone and Cortisol
Responses to Resistance Exercise. Int J Sport Nutr Exerc
Metab. 2008;18(2):131-41.
18. Shun Chueh K, Pin Huang S, Chin Lee Y, Jye Wang C, Chih
Yeh H, Ming Li W,et al. The Comparison of the Aging Male
Symptoms (AMS) Scale and Androgen Deficiency in the Aging
Male (ADAM) Questionnaire to Detect Androgen Deficiency in
Middle-Aged Men. Journal of Andrology. 2012;3(5): 817-23.

The authors report no conflict of interest.
References
1. Hogervorst E, Prasetyo S, Kusdhany L, et al. Optimal Ageing,
Dementia, Gender, and Socioeconomic Status. In: Ageing,
Gender, Health and Productivity. Jakarta: UI-Press; 2011. 6884.
2. WHO.Regional Strategy for Healthy Ageing 2013-2018. India:
WHO,Regional Office for South East Asia; 2014:33-5.

Volume ∙ 9 ∙ Special Issue (U.I. 1st International Workshop on Dental Research) ∙ 2016

Page 316

