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Diagnosis of Growth Hormone Deficiency
(The use of stimulation tests)

Large amounts of peer reviewed 
research, including long-term data,     
has demonstrated that growth 

hormone replacement has been shown to 
improve energy (1,2), strength (1), cardiac 
function (3,4,5), blood pressure (6), cho-
lesterol levels (3,6,7,8), insulin sensitivity 
(6,7,9) cognitive function (10,11), immunity 
(12,13) and psychological well-being (1,2); 
decrease body fat (1,3,6,7,9,13,15);  increase 
lean muscle (1,6,14,15); prevent and reverse 
heart disease (1,3,16,17); prevent and 
improve osteoporosis (3,7,18); and increase 
quality of life (2,3,8). 

There is an exponential decline in growth 
hormone release after age 21 with a 50% 
decline every 7 years. Almost all individuals 
over 40 years old have a growth hormone 
deficit and at age 60 growth hormone pro-
duction is indistinguishable from those of 
hypopitutitary patients with organic lesions 
in the pituitary gland. Life with low growth 
hormone is shown to be poor in quality and 
quantity (19). 

While many endocrinologists feel the diag-
nosis of growth hormone deficiency requires 
the use of growth hormone stimulation 
testing (dynamic testing), growth hormone 
and other stimulation tests are shown to be 
inaccurate, highly variable, nonphysiologic, 
lack adequate sensitivity to detect relative 
growth hormone deficiencies, do not cor-
relate with the presence of deficiency and 
do not predict who will respond to therapy 
(20-32). Requiring stimulation testing to 
confirm growth hormone deficiency is un-
necessary, expensive and carries significant 
risk to the patient. Thus, they neither are 
appropriate to perform nor required for the 
diagnosis of growth hormone deficiency. 
A clinical diagnosis of growth hormone 
deficiency, often with support of low or 
low-normal IGF-1 levels, are the most ap-
propriate means of making the diagnosis of 
relative growth hormone deficiency. 

Hoeck et al evaluated the accuracy of the 
insulin tolerance test (ITT), which is con-
sidered to be the most reliable (and risky) of 
the dynamic tests. They found that there was 

no correlation between results of repeated 
ITT’s, and the results were no better than 
flipping a coin. The authors conclude, “The 
results of this study illustrate the complexity 
of the regulation of growth hormone secre-
tion and indicate that the ITT is less useful 
for diagnosing growth hormone deficiency 
in adults than previously anticipated. The 
diagnosis of growth hormone deficiency in 
adults and especially in adult females should 
not be based on the results of a single ITT 
alone (24).”

Similarly, Hoeck and Jakobsen, et al evaluat-
ed the accuracy and reliability of commonly 
used stimulation tests. On each subject, 2 
ITT, 2 GHRH, 2 clonidine + GHRH were 
done and then a pyridostigmine + GHRH 
stimulation tests were done on an extended 
group of subjects. It was found that there 
was no correlation in the results of the 
different tests and the results were not re-
producible. The authors conclude, “In the 
individual subject, there was no system-
atic correlation between the peak growth 
hormone responses in the different stimula-
tion tests. In conclusion, we found that the 
stimulated growth hormone responses were 
highly variable in all tests, and that the peak 
GH responses differed (25).” The authors ex-
pressed caution in the use and interpreta-
tion of stimulation tests in the diagnosis of 
growth hormone deficiency.  

This use of growth hormone stimulation 
testing in the diagnosis of growth hormone 
deficiency was reviewed by Rosenfeld et al 

in the Journal of Endocrinology and Me-
tabolism. The authors state, “[stimulation 
testing] is often limited and relies on testing 
procedures that are, generally, nonphysiolgi-
cal, arbitrary, invasive, risky, and subject to 
considerable interassay variability (20).” 

Moorkens et al evaluated the growth 
hormone secretion in chronic fatigue 
syndrome patients as compared to normal 
controls. This study compared physiolog-
ic nocturnal secretion, IGF-1 levels and 
response to various commonly used stim-
ulation tests. This study found that CFS 
patients have an abnormally low produc-
tion of growth hormone, as demonstrated 
by reduced nocturnal secretion of growth 
hormone and a significantly decreased GH 
response to ITT (both peak and AUC). 
The commonly used stimulation tests were 
shown, however, to have no correlation with 
ITT testing results (which again has signifi-
cant risk), and that these stimulation tests 
were shown to lack the sensitivity to detect 
significant growth hormone deficiency in 
these patients (32).

In a prospective randomized placebo con-
trolled study, Rahim et al assessed the 
accuracy and reliability of commonly used 
stimulation tests by performing four dif-
ferent stimulation tests on each individual 
(ITT, glucagon, arginine and clonidine). 
As with other studies, this study also found 
that there was no correlation between the 
response to different agents in the same in-
dividual. Subjects who failed to achieve a 
growth hormone peak greater than 20mU/l 
in one test were not the same individuals 
who responded poorly to other tests. Again, 
the results of the stimulation tests were no 
better than flipping a coin. This study also 
demonstrated the risk and side-effects 
of performing such testing; all patients 
suffered from significant hypotension; over 
half of the patients could not carry out 
normal daily activities for the rest of the day 
after the tests; venous thrombosis occurred 
in over a third of patients and over 10% had 
significant nausea and vomiting (26). There 
have also been reported deaths and neu-
rological damage associated with growth 

(over)

“stimulation testing is 
often limited and relies on 
testing procedures that are, 
generally, nonphysiolgical, 
arbitrary, invasive, risky, 
and subject to considerable 
interassay variability”
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hormone stimulation testing (33). 

Cacciari et al investigated the sensitivity 
of utilizing growth hormone stimulation 
tests in 98 children with clear evidence 
of impaired growth hormone production 
compared to 274 healthy controls. They 
found that growth hormone deficiency cor-
related with IGF-1 levels, but that standard 
arbitrary cutoffs of what is considered 
to be a normal IGF-1 level and the use of 
growth hormone stimulation tests with 
standard cutoffs lacked sufficient sensi-
tivity. The majority of patients with clear 
evidence for growth hormone deficiency 
would have been inappropriately labeled as 
normal and children who would likely have 
benefited from treatment would have been 
left untreated. The authors conclude, “Our 
data adds weight to the opinion that present 
criteria for defining growth hormone deficit 
may be too restrictive. Consequent implica-
tions regarding therapy are evident (27)”

Wilson et al reviewed the use of growth 
hormone stimulation tests in determining a 
person’s growth hormone secretory status in 
a 2005 edition of Growth Hormone & IGF 
Research. They state, “Historically, growth 
hormone stimulation testing has played a 
prominent role in diagnosing growth hormone 
deficiency. There are growing concerns, 
however, that growth hormone stimulation 
testing, particularly as currently conducted 
in the USA, is neither precise nor accurate in 
quantifying a patients growth hormone secre-
tory status (28).” 

Tassoni et al tested the variability of growth 
hormone stimulation tests in the Journal of 
Endocrinology and Metabolism. They per-
formed several commonly used stimulation 
tests in duplicate as well as 12-hour over-
night physiologic growth hormone secre-

tion testing. They found that there was little 
or no correlation between repeated testing 
in the same individuals (coefficient of 
variance being 89% in one group and 66% 
in another) as well as little correlation with 
physiologic night-time growth hormone 
secretion. When the same stimulation test 
was repeated on the same individual, over 
half had disparate results (showing defi-
cient on one test and normal on the other). 
Again, the results were almost no better 
than flipping a coin. They state that growth 
hormone stimulation tests cannot be used 
with any confidence to diagnose or rule-
out growth hormone deficiency and rec-
ommend that repeated 12-hour overnight 
physiologic growth hormone secretion 
testing be utilized. This requires, however, 
that multiple venous samples be obtained 
throughout the night via an indwelling 
catheter, which is not practical outside of a 
research setting. The authors state, “In con-
clusion, the usual approach for evaluating 
growth hormone secretion does not take into 
account the variability of the response to the 
various tests. This may be misleading, espe-
cially for patients that have hormone secre-
tion at the lower limit of normalcy (30).”

Gandrud et al reviewed the use of growth 
hormone stimulation testing in the 2004 
Growth Hormone & IGF Research. This 
extensive review clearly demonstrates that 
growth hormone stimulation tests lack pre-
cision and accuracy, are not concordant with 
the proper diagnosis of growth hormone 
deficiency and do not predict response to 
therapy. They recommend that the diagno-
sis of growth hormone deficiency should 
be based on clinical parameters as well as 
IGF-1 and state, “…the insulin tolerance 
test using the current cutoff for failure 
should not be considered the gold standard 
for the diagnosis of growth hormone de-
ficiency…We examined the pitfalls asso-
ciated with growth hormone stimulation 
tests, specifically, the lack of reliability 
and accuracy of these tests, and their in-
ability to predict who will benefit from 
growth hormone therapy. We recommend 
that growth hormone stimulation tests no 
longer routinely be used for the diagnosis 
of growth hormone deficiency…(31).”

Conclusion: Aging adults are shown to have 
a relative deficiency of growth hormone 

and supplementation with growth hormone 
can be of significant benefit. A clinical di-
agnosis of growth hormone deficiency, 
often with support of low-normal IGF-1 
levels, are the most appropriate means of 
making the diagnosis of growth hormone 
deficiency. Growth hormone stimulation 
tests are shown to be inaccurate, unreliable, 
highly variable, risky, nonphysiologic and 
lack adequate sensitivity to detect relative 
growth hormone deficiencies. Thus, the 
growth hormone stimulation tests generally 
do not add significant useful information in 
the clinical management of these patients 
and are not recommended. 
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