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Prevalence of Testosterone Deficiency in Elderly Male and its
Association with Frailty and Mobility at a Tertiary Care Centre
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Background and Objectives: Several cross-sectional and prospective longitudinal studies have shown a progressive decline in Serum (S)
Testosterone levels with an increase in age. The clinical consequence of this decline in S Testosterone is not clear from the prevailing
data. Several ageing features like decreased libido, Osteo-sarcopenia, anemia, and depressed mood may be associated with reduced
androgen levels in elderly males. This study was aimed to study the prevalence of androgen deficiency in elderly males more than
60 years of age presenting to the outpatient department of a tertiary care hospital and its association with frailty and mobility. Methods:
A cross-sectional observational study was conducted over two years at a tertiary care hospital in Pune, India. The participants underwent
a detailed history and physical examination. Biochemical tests and S total testosterone estimation was done. Mobility was estimated
by calculating the time taken to perform the Timed Up and Go test (TUGT). Frailty was calculated by Fried’s frailty index. Data are
presented as mean =+ standard deviation, and a comparison between the groups was made using Mann—Whitney U-test. The categorical
variables are presented in frequencies along with respective percentages and were compared using the Chi-square or Fisher’s exact test.
The data was analyzed using SPSS version 22. A P <.05 was considered statistically significant in all the tests. Results: The mean age
of the study participants was 68.37 + 6.3 years, with a range of 60-88 years. The mean S total testosterone levels were 3.95 + 2.06 ng/ml
with a range of 0.04-25.36 ng/ml. As per the study definition, Ninety-two (21.67%) participants had testosterone deficiency. Three
hundred and thirty-three (78.5%) participants had impaired motility represented by a TUGT time of more than 12 seconds. The Frailty
index calculated revealed 94 (22.2%) of the study participants to be normal, 263 (62%) to be vulnerable, and 67 (15.8%) of the patients
to be frail. Conclusion: The prevalence of testosterone deficiency in the elderly male population was 21.67%. However, there was no
association of testosterone deficiency with frailty or impaired mobility. Furthermore, testosterone deficiency was not associated with
BMI and hemoglobin levels. In the elderly, testosterone deficiency is associated with low bone mass and therefore imply an increased
risk of osteoporotic fractures.
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INTRODUCTION frailty, decreased mobility and increase in fall risk is not
known. This study was aimed to study the prevalence of
androgen deficiency in elderly males more than 60 years of
age presenting to the outpatient department of a tertiary care
hospital and its association with frailty and mobility.

Several cross-sectional and prospective longitudinal
studies have shown a progressive decline in Serum (S)
testosterone levels with an increase in age.!' This decrease
in S testosterone with age has also been referred to as
Androgen Deficiency in Aging Male (ADAM). The clinical
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MAaTeriALS AND METHODS
Study objectives

The study’s primary objective was to study the prevalence
of androgen deficiency in the elderly male population. The
secondary objective was to examine the association between

androgen deficiency in the elderly male and frailty, mobility
and fall risk.

Study population

The study was an observational cross-sectional study conducted
at a tertiary care hospital in Pune, India over a 2-year period
from April 2017 to June 2019. Individuals aged 60 years or
more were defined as the elderly population. All elderly males
visiting the outpatient department were screened and invited
to participate in the study. These elderly males were healthy,
ambulant, independent. Exclusion criteria included participants
with a rheumatological disease, previous history of fractures,
chronic medical conditions like chronic kidney disease,
diabetes mellitus, hypothyroidism, malignancy, or steroid
use. In addition, participants taking androgen replacement
or androgen depletion therapy were excluded from the study.
The study protocol was approved by the institutional ethics
committee (IEC), and written informed consent was obtained
from the study participants.

Study measures

A detailed history and physical examination were carried out.
10 ml of blood was withdrawn in the morning, Serum separated
and preserved at —70 degrees. Serum total testosterone
was measured and evaluated commercially available
radioimmunoassay kits from Beckman Coulter (Made in
Czech Republic) on Startech SR-300 RIA analyzer. The
normal range of morning basal cortisol was 4.30-22.40 ug/dL
(7-9 AM). The range of measurement of S total testosterone
was 0.04 — 20 ng/ml and the CV was 10.6-19%. The range of
measurement of S estradiol was 2.2-750 pg/ml and the CV was
8.9-12.2%. A Sample giving a reading more than the highest
caliberator were run in dilution. All patients underwent a Dual
Energy X-Ray Absorptiometry (DEXA) scan using Hologic
Discovery A device for BMD estimation. Mobility was
estimated by calculating the time taken to perform the Timed
Up and Go test (TUGT).®! The TUGT time is the time that a
person takes to rise from a chair, walk three meters, turn around
180 degrees, walk back to the chair and sit down. Q-TUG™
instrument and accompanying software were used to measure
the TUGT time. Frailty was calculated by Fried’s frailty index,
which is based on five parameters.”” The five parameters used
to calculate the frailty index are weight loss, self-reported
exhaustion, low physical activity, slowness and weakness. In
the Baltimore Longitudinal Aging Study (BLSA), a prevalence
of 19% for testosterone deficiency in elderly males more than
60 years was estimated. In the study population with 5% as
confidence limit and 99% confidence level, the minimum
sample size calculated was 409.™

Study definitions are given as per Table 1.1

Statistical analysis

Data are presented as mean + standard deviation, and a
comparison between the groups was made using Mann—Whitney
U-test. The categorical variables are presented in frequencies
along with respective percentages and were compared using
the Chi-square or Fisher’s exact test. The data was analyzed
using SPSS version 22. A P < .05 was considered statistically
significant in all the tests.

ResuLts

A total of 689 elderly male participants were screened for the
study as they satisfied the inclusion criteria. Two hundred and
seventeen (217) participants were excluded based on exclusion
criteria. Out of 472 participants invited, 424 were enrolled in
the study and included in the analysis as 48 participants were
detected to have comorbidities or could not undergo the full
evaluation. [Figure 1]

The mean age of the study participants was 68.37 + 6.3 years,
with a range of 60-88 years. The mean S total testosterone levels

Total of 689 elderly male
patients were screened

29 had history of fragility fractures/|
femur fracture

31 had history of Rheumatological
g

42 were on steroids

43 had renal dysfunction
64 had cirrhosis of liver

8 patients denied consent

472 participants invited to take
part in study and were subjected
to battery of test as per
study protocol

48 participants could not
complete the battery of test or
were detected to have
comorbidities during evaluation

424 underwent complete battery
of tests as defined in the
study protocol

N

Group A Group B
92 participants had S 332 participants had S
testosterone < 2.75 ng/ml || testosterone < 2.75 ng/ml

Figure 1: Initial enrolment and flow of the study

Table 1: Study definitions!®'"

Testosterone levels

Normal >2.75 ng/ml
Deficient <2.75 ng/ml
Timed Up and Go Test Time (TUGT Time)
Normal < 12 seconds
Impaired >12 seconds
Bone mineral density (BMD)
Normal T score more than -1
Osteopenia T score between -2.4 and -1.1
Osteoporosis T Score - 2.5 or less
Frailty
Normal Fried’s frailty index 0
At-risk Fried’s frailty index 1-2
Frail Fried’s frailty index three or more
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were 3.95 £2.06 ng/ml with a range of 0.04 — 25.36 ng/ml. As
per the study definition, Ninety-two (21.67%) participants had
testosterone deficiency with a mean total testosterone level of
1.68 + 0.75 ng/ml (Group A) as compared to 332 participants
that did not have testosterone deficiency with a mean total

per year between ages 40-79. The incidence of androgen
deficiency in elderly males has been reported to vary from
studies to study. This inconsistency is probably due to the
different levels of S testosterone taken to define testosterone

testosterone level of 4.58 + 1.85 ng/ml (P= <.0001) (Group B). aients were screened —
The S estrogen level in group A was 28.89 + 21.20, and = i —
group B was 31.23 + 25.70 pg/ml (P = .42). Three hundred
and thirty-three (78.5%) participants had impaired motility £
represented by a TUGT time of more than 12 seconds. The g
Frailty index calculated revealed 94 (22.2%) of the study §
participants to be normal, 263 (62%) to be vulnerable, and g
67 (15.8%) of the patients to be frail. [Table 2] There was no 2w
significant correlation between hemoglobin level and S total
testosterone levels. (Pearson’s coefficient 0.09 P. 61).
There was no significant difference in BMI (P = .9) and " Testosterone defiency Normal Testosterone
Hemoglobin (P = .9) levels in the two groups, with and srovee o
without testosterone deficiency. Testosterone deficiency in the 2 8 mal
elderly was not associated with frailty (P =.19) or impaired Mersi
mobility (P =.67) [Figure 2]. The prevalence of osteoporosis 2 .
in elderly men was higher in the testosterone deficiency group %
when compared to the group with normal S total testosterone é:
and was bordering on significance (P = .04) g -
<
Discussion i
We report the prevalence of testosterone deficiency as 21.67% ,
in elderly males aged more than 60 years. As men age, their Testosterone deficiency Normal Testosterone
androgen levels decrease modestly in a gradual way. Wu et al.l" Srowpe
have reported a decline of S total testosterone by 0.4 per cent Figure 2: Mobility and Frailty in the study participants
Table 2: Comparison of the study parameters in two groups
Parameters Unit Testosterone Normal Testosterone P
deficiency (1=92) (n=332)
Group A Group B
Age Mean (SD) Years 68.86 (6.41) 68.23 (6.28) 0.4
S Testosterone Mean (SD) (ng/ml) 1.68 (0.75) 4.58 (1.85) <.0001
BMI Mean (SD) Kg/m? 24.12 (4.09) 24.06 (4.00) 0.9
Haemoglobin Mean (SD) gm/dl 13.23 (1.20) 13.09 (1.26) 0.9
Fried’s frailty Score No frailty (0) (n) 14 80 0.186
At risk of frailty (1-2) (n) 63 200
Frail (> 3) (n) 15 52
Weight Loss n (Percentage) 16 (17.39%) 52 (15.66%) 0.75
Self-reported low physical activity Low physical activity present (1) 32 83 0.062
Normal physical activity () 60 249
Self-reported Exhaustion n (Percentage) 22 (23.91%) 65 (19.58%) 0.38
Hand Grip Normal (n) 43 154 0.95
Weak (n) 49 178
Gait (Time taken to walk 4 mts) Seconds 7.56 (1.02) 7.54 (0.84) 0.87
Mean (SD)
Mobility n with TUGT Time <12 secs (Normal) 18 73 0.67
n with TUGT Time >12 secs (Impaired mobility) 74 259
Bone Density Normal 10 15 0.04
Osteopenia 45 155
Osteoporosis 37 162
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deficiency and the baseline population characteristics. Studies
also have reported symptoms to be included in diagnostic
criteria of hypogonadism. Erenpreiss et al.,'! in their cohort of
1822 males aged 40-70, had reported a prevalence of 36.12%
when a cut-off of 3.46 ng/ml was used to define testosterone
deficiency. Araujo et al.l"¥! have reported a crude incidence
rate of 12.3 per 1000 person-years in men aged 40-69. The
European Male Aging Study in 3369 community-dwelling
men aged 40-79 years have reported an incidence of 23.3%
for hypogonadism which is either primary secondary
or compensated.’! Our study evaluated only the elderly
population and took the total testosterone cut-off as 2.75 ng/
ml to define testosterone deficiency. Therefore, our data may
differ from other studies. The elderly population studied closely
resembles a subset of the Baltimore Longitudinal ageing
study, which reported an incidence of 19% based on S total
testosterone level of <3.25 ng/ml.*) However, to the best of
our knowledge, this study remains the only study from India
to define the magnitude of the problem.

Frailty is defined as an age-related decline in a physiological
condition that may lead to adverse health outcomes. The
incidence of frailty (Fried’s index >3) in our group was
15.8%, and a further 62% of participants were at risk
(Fried’s index 1 or 2). There was no difference in the two
groups (P = .9). The incidence of frailty varies in different
studies based on the methods to assess the same. However, an
incidence of 4-16% has been reported in community-dwelling
men and women aged 65 or above. An additional 28-44% of the
same population is at risk.”%!* The prevalence of frailty in our
group is similar to that in the prevailing literature. However, we
do report a higher number of participants who are at-risk. This
may be due to our selection criteria or the population dynamics
of visitors to our centre. Declining levels of androgen with age
may contribute to obesity, sarcopenia and ultimately frailty.!'
The evidence, however not convincing.!'"? We did not find a
significant association of testosterone deficiency in the elderly
with ‘Frailty’ or ‘At risk of frailty’. Our finding is consistent
with the findings of Mohr et al.?% that report no association
of total or free T and the frailty phenotype after adjusting for
confounders. Low levels of bioavailable were independently
associated with worse baseline frailty status.['*! Travison
et al."! report age-related changes in blood androgens and
estrogens may contribute to the development or progression
of frailty in men. However, the measure of frailty was the
cardiovascular health study (CHS) indices and could account
for the difference in the findings.

Impairment of physical performance and mobility are
age-related clinical problems with a significant negative impact
on the quality of life of older adults. Several factors can cause
restricted mobility in the elderly. Testosterone, by its anabolic
effects, can increase muscle mass and strength. Testosterone
deficiency is often associated with osteo-sarcopenia, which
may restrict mobility in the elderly population.l'® However,
the age-associated decline in testosterone on mobility in the
elderly male population is not evident. We assessed mobility

in our participants by estimating the TUGT time. We found
restricted mobility in about 78.54% of the study participants
based on a TUGT time of >12 seconds. There was no difference
in the two groups (P =.67). However, normative data for TUGT
time is not available in our country. The Indian population
may have a higher cut-off for TUGT Time due to slower
baseline mobility.*') A community-based cross-sectional
study conducted on elderly participants reported 53.6% of
participants to have a functional disability based on Barthel’s
Index questions.?” Though the index of functional disability
is different from our study, we reported a higher incidence
of restricted mobility. The gait velocity in elderly Indian
population has been reported to be lower (0.6 m/sec) when
compared to elderly western population (1.1-1.5 m/sec).l?!!
Therefore, the Indian population may have a higher cut-off for
TUGT Time due to slower movement. Further, the population
selected in our study was from OPD visits which may further
bias our result. We, however, could demonstrate decreased
mobility in most participants in our cohort. Positive association
of indices of muscle strength with S total testosterone or free
testosterone have been reported in several cohorts of the elderly
population.2! The BACH/Bone study demonstrated that
total testosterone weakly correlates with walking speed, but
not with grip strength, timed chair standing or a composite
physical performance score.? In the longitudinal analysis
of MrOS US cohort, Longitudinal Aging Study Amsterdam
cohort and the Framingham offspring study cohort, Low free or
Total S Testosterone was not associated with various mobility
parameters.?’2%! In our cohort, there was no association of
restricted mobility as assessed by TUGT time and testosterone
deficiency in the elderly. We, however, did not evaluate the
free testosterone level and the effect of SHBG on mobility
parameters.

Hypogonadism is a risk factor for osteoporosis. We report
a statistically increased incidence of osteoporosis in elderly
men with low total testosterone compared to the elderly with
normal total testosterone levels (P = .04). Kadam et al.3%
have reported that there is a decline in BMD with age. Our
findings are consistent with Stanley ez a/.,*') who conclude that
hypogonadal elderly white men may be at increased risk for
Minimal Trauma Hip Fracture due to low bone mass.

The strength of our study was the large sample size and the
study population, which consisted of the most vulnerable
people for effects of androgen deficiency. However, the study
participants in our cohort were from OPD visits, and the
findings of our study cannot be generalized in the community
setting.

ConcLusIoN

In our study, the prevalence of testosterone deficiency in the
elderly male population was 21.67%. However, there was no
association of testosterone deficiency with frailty or impaired
mobility. Furthermore, testosterone deficiency was not
associated with BMI and Hemoglobin levels. In the elderly,
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testosterone deficiency is associated with low bone mass and
therefore imply an increased risk of osteoporotic fractures.
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