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Abstract 

Purpose:  The aim of the study was evaluation of dehy-
droepiandrosterone sulphate (DHEA-S) serum concentration 
in elderly women and determining interdependence between 
DHEA-S  levels and occurrence of diseases typical for this 
period of life.

Material and methods:  The study was conducted on 
103 elderly women (mean age 70.7±7.3 years). The control 
group consisted of 25 young and healthy women (mean age 
33.5±1.7 years). The elderly patients were fully functional, well 
nourished, and only periodically required medical care due to 
chronic illnesses such as coronary heart disease, arterial hyper-
tension, type 2 diabetes, osteoporosis, depression. DHEA-S 
serum concentration was determined by Spectria DHEA(S) 
RIA radioimmunological kit. Statistically significantly impor-
tant decrease of DHEA-S serum concentration was determined 
in elderly women compared with the control group. 

Results:  Mean blood serum DHEA-S concentration in eld-
erly group was significantly lower compared to controls. Mean 
blood serum DHEA-S concentration was statistically signifi-
cantly lower in the group of patients suffering from coronary 
heart disease, osteoporosis, and depression. Statistically signifi-
cantly lower DHEA-S concentration was observed in patients 
with benign disorders of cognitive functions and depression 
compared with patients with correct MMSE and GDS results.

Conclusions:  In elderly women DHEA-S concentration 
can turn out to be useful aging biomarker. Concentration of this 
hormone significantly decreases together with age, especially 
with coexisting diseases typical for this period of life.

Key words:  dehydroepiandrosterone sulphate, aging, elderly 
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Introduction

Aging leads to progressive involutional changes concern-
ing structure and functioning of multiple systems and organs 
including endocrine system. 

Mentioned changes differ in amplitude as far as different 
endocrine glands are concerned.

Secretion of some hormones does not change, can be handi-
capped or increased [1]. However, together with age we can 
observe significant decrease of concentration of the main adre-
nal androgen – dehydroepiandrosterone (DHEA) [2].

Dehydroepiandrosterone and its sulphate (DHEA-S) are 
endogenic hormones synthesized in adrenal cortex, gonads 
and central nervous system. DHEA  secretion is stimulated 
by adreno-corticotropin (ACTH). ACTH secretion does not 
change together with age, so the reasons for decreasing DHEA 
secretion in elderly age remain unexplained [3]. The open ques-
tion as well is the participation of this hormone deficiency in 
aging process and influence on occurrence of elderly age dise
ases. It was proved that low DHEA concentration increases 
intensification of atherosclerosis. It was also determined that 
low DHEA concentration increases the risk of myocardial 
infarction in men [4]. At present, it is thought that the relation 
between DHEA concentration and cardiovascular diseases is 
different depending on age where menopause is the borderline 
[5]. It was demonstrated that DHEA deficiency in premeno-
pausal women can be the risk factor for coronary heart disease 
development or may be the indicator of early stage of athero-
sclerosis development [6]. Other authors claim that high DHEA 
concentration protects against cardiovascular diseases in men, 
but not in women [7]. There is no agreement concerning DHEA 
concentration influence on carbohydrate and lipid metabolism. 
Some authors claim that DHEA decreases glycaemia and it is 
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advantageous for lipid concentration, others negate this positive 
influence [8,9]. DHEA belongs to the group of so-called neu-
rosteroids, which are locally produced in central nervous sys-
tem and modulate neural conduction [1]. It was also observed 
that above mentioned hormone shows antidepressive proper-
ties [10]. Decreased concentration of DHEA was observed in 
patients suffering from Alzheimer’s disease [11].

Another important aspect of DHEA action is its advanta-
geous influence on bone mass increase and lowering bone tissue 
resorption markers [12]. DHEA influence in the immune system 
was also observed. Some advantageous changes in some immu-
nological parameters were observed in DHEA treated elderly 
patients [13]. Another important factor of DHEA activity is its 
anti-neoplastic action, which might be connected with antioxi-
dative properties of this hormone [5]. On the other hand, DHEA 
may activate development of estrogen and androgen dependent 
neoplasms, as it is the precursor for these hormones. Despite 
many advantageous effects of DHEA action in human body it is 
still not certain what the connection between the concentration 
of this hormone and occurrence of old age diseases is. What 
remains controversial problem is supplementation of DHEA 
in elderly patients. For that reason the aim of the study was 
evaluation of blood serum dehydroepiandrosterone sulphate 
(DHEA-S) concentration in elderly women and determining 
interdependence between DHEA-S levels and occurrence of 
diseases typical for this period of life.

Material and methods

103 women aged 60 to 83 (mean 70.7±7.3 years) were 
included in the study. Among included there were patients in 
good condition, physically fit, service-independent, only perio
dically requiring ambulatory treatment due to chronic diseases 
such as: coronary heart disease, primary arterial hypertension, 
type 2 diabetes, osteoporosis without fractures, depression. In 
the selected group 2 sub age groups were isolated – 71 women 
in early elderly age (aged 60 to 70 years) and 32 women in late 
elderly age (aged 75 to 89 years). Control group consisted of 25 
healthy women aged 30 to 36 (mean 33.5±1.7 years).

All the patients underwent subjective and objective study. 
Elderly women were subjected to complex geriatric assess-

ment. In order to do this, standardized measurements such as: 
functional efficiency, ADL scale (Activities of Daily Living) 
and IADL scale (Instrumental Activities of Daily Living) were 
applied. To evaluate cognitive functions MMSE  scale (Mini-
Mental State Examination) [14], and for emotional functions 
GDS scale (Geriatric Depression Scale) [15] were used.

7 ml of blood from basilic vein was taken from all the 
included in the study in order to determine dehydroepian-
drosterone sulphate (DHEA-S) blood serum concentration. 
The concentration was determined by Spectria DHEA(S) RIA 
radioimmunological kit. Coated sample technology by Orion 
Diagnostica (Finland) was used in the study. The kit is used to 
in vitro quantitative determining whole blood serum DHEA-S 
concentration. All the samples were detected in gamma radia-
tion detector, Wallac (Finland). Statistical analysis was con-
ducted with one-way ANOVA. The statistically significant level 
of significance was set at p<0.05.

Results

The results of 6 point ADL scale showed that all the exami
ned patients got 6 points which means that they all were effi-
cient. On the basis of IADL scale it was determined that most of 
the examined elderly patients functioned in their environment 
without any help (97.1%) or with a little help (2.9%). On the 
basis of MMSE test it was observed that 93 patients (90.3%) 
had mild disorders of cognitive functions and 10 patients 
(9.7%) had correct MMSE results. According to GDS it was 
observed that 62 patients (60.2%) suffered from mild depres-
sion, 5 patients (4.9%) suffered from profound depression and 
36 patients (35%) had no depression. Illnesses in early and late 
elderly patients are shown in Tab. 1.

Mean blood serum DHEA-S concentration in elderly 
group (0) was significantly lower compared with controls (K) 
(p<0.001).

Mean blood serum DHEA-S concentration in late elderly 
group (00) was significantly lower than in the early elderly 
group (Y0) (p<0.05). The results are presented in Tab. 2.

Mean blood serum DHEA-S concentration was statistically 
significantly lower in the group of patients suffering from coro-
nary heart disease, osteoporosis, and depression (p<0.05).

Table 1. Illnesses occurring in groups of patients in early and late elderly age

Illness
YES NO

P
N % N %

Hypertension
early old age 48 67.6 23 32.4
late old age 23 71.9 9 28.1 p=ns

Coronary heart disease
early old age 56 78.9 15 21.1
late old age 30 93.8 2 6.2 p<0.05

Osteoporosis
early old age 42 59.2 29 40.8
late old age 28 87.5 4 12.5 p<0.01

Depression
early old age 39 54.9 32 45.1
late old age 25 78.1 7 21.9 p<0.05

Diabetes
early old age 6 8.5 65 91.5
late old age 3 9.4 29 90.6 p=ns
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However, there was no statistically significant difference in 
the group of people suffering from primary arterial hyperten-
sion, and type 2 diabetes compared with the patients free from 
these diseases (Tab. 3).

Statistically significantly lower DHEA-S concentration 
(628±252 ng/ml) was observed in patients with benign disor-
ders of cognitive functions compared with patients with correct 
MMSE result (902±219 ng/ml) (p<0.01).

Mean blood serum DHEA-S concentration depending on 
GDS result is presented in Tab. 4. It was shown that together 
with intensification of depression, the concentration of the 
hormone was lower. The difference of the mean DHEA-S 
concentration in the group of women suffering from profound 
depression compared with the group free from depression was 
statistically significantly lower (p<0.01).

Discussion 

Dehydroepiandrosterone as well as growth hormone or 
melatonin belongs to the group of so-called youth hormones. 

By now there has not been any universal concept which could 
explain pathomechanism of the changes in secretion of these 
hormones in senile age. Characteristic lifelong DHEA secretion 
profile, and especially its age related gradually lowering levels 
caused naming it the biomarker of aging [16].

In own research it was determined that blood serum 
DHEA- S concentration in elderly women was lower compared 
with younger controls. Moreover, mean DHEA-S concentration 
in early elderly group was significantly higher than in late senile 
group of women. Age related DHEA-S concentration decrease 
is also confirmed by other authors [17].

In own research significant decrease of DHEA-S concen-
tration was also observed in some of the elderly women in 
some coexisting illnesses. Lower DHEA-S concentration was 
observed in patients suffering from primary arterial hyperten-
sion and type 2 diabetes, however, the differences were not 
statistically significant. Moreover, statistically significant lower 
mean DHEA-S values were observed in patients suffering from 
coronary heart disease, osteoporosis, and depression.

Literature confirms decreased DHEA-S concentration in 
patients suffering from arterial hypertension, coronary heart 

Table 2.  Mean values of serum dehydroepiandrosterone sulphate (DHEA-S) concentration in elderly women (0) in early old age (Y0) 
and late old age (00) compared with controls (K)

N
DHEA-S [ng/ml]

p
mean ± SD Minimum Maximum

O 103 655±261 49 1 264 p<0.001
OY 71 691±273 49 1 264 p<0.05
OO 32 574±214 112 988 p<0.05
K 25 2 526±796 1 148 3 887 p<0.001

Table 3.  Occurrence of illnesses in elderly women vs mean dehydroepiandrosterone sulphate (DHEA-S) concentration values

Illness N
DHEA-S [ng/ml]

p
Mean ±SD Minimum Maximum

Arterial hypertension
YES 71 648±260 49 1 186

p=ns
NO 32 671±267 112 1 264

Coronary heart disease
YES 86 632±247 49 1 171

p<0.05
NO 17 772±304 268 1 264

Osteoporosis
YES 70 614±253 49 1 186

p<0.05
NO 33 742± 261 96 1 264

Depression
YES 64 611±258 49 1 186

p<0.05
NO 39 727±254 138 1 264

Diabetes
YES 9 502±241 96 922

p=ns
NO 94 669±259 49 1 264

Table 4.  Mean dehydroepiandrosterone sulphate (DHEA-S) concentration vs Geriatric Depression Scale (GDS ) results

DHEA-S [ng/ml]
N Mean SD deviation Minimum Maximum

No depression 36 752* 246 138 1 264
Mild depression 62 612 255 49.21 1 186
Profound depression 5 482* 265 274 922

* statistically significant difference (p<0.01)
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disease, and diabetes [18]. It was proved that the decreased 
DHEA-S concentration and hyperinsulinaemia can be risk fac-
tors for development of atheromatic changes in coronary arter-
ies area. Moreover, it was proved that total mortality caused by 
ischaemic heart disease in women after menopause correlates 
negatively with DHEA-S concentration [4]. Other researchers 
have not determined correlation between low DHEA-S con-
centration and progression of atheromatic changes in coronary 
arteries in women after menopause [4,19]. 

The interesting finding was determining such relationship 
in middle aged men group, which enabled the researchers to 
conclude that the DHEA metabolism in men and women is regu
lated differently. It was proved that DHEA may protect men 
against cardiovascular diseases, however, this does not concern 
women. It is confirmed by Rancho Bernardo Study [20]. In the 
course of research concerning prevention and complications of 
dyslipidaemia and chronic hyperglycemia in badly monitored 
diabetes it was found out that the aimed benefits can be achieved 
after administering overphysiological doses. The explanation 
of this phenomenon can be the fact that DHEA is characterized 
by short half life period (about 15 to 30 minutes). It seems that 
administering preparations with longer half life period and free 
metabolism in physiological doses in the future would be more 
justified and safer [5]. In own research decreased DHEA- S 
concentration in women’s osteoporosis was shown. It is also 
confirmed by other authors [21]. Beneficial DHEA tissue action 
in bone tissue may be connected with a few mechanisms. One 
of them is direct DHEA influence on testicular receptors, which 
was determined in lymphocytes and osteoblasts. Through these 
receptors the hormone produces anabolic and anti-glycocorti-
coid action. Research conducted by many authors has proved 
bone mass hypertrophy, decrease in bone resorption markers 
and increase in osteocalcine level in IGF-1 in women after 
menopause [12].

In own research significantly decreased DHEA-S con-
centration was observed in elderly women with depression 
and mild cognitive function disorders. The relation between 
DHEA-S  levels and function of central nervous system may 
result from the fact that DHEA within this system plays role of 
the neurotransmitter. Wolkowitz [10] observed antidepressive 
DHEA action. Nasman et al. [22] showed lower concentration 
of this hormone in patients suffering from Alzheimer’s disease. 
Beside direct DHEA  action of neurosteroid modulating neu-
ronal functions, there is significant antagonistic action against 
cortisol in central nervous system. It was proved that long-last-
ing maintenance of increased blood glucocorticoid concentra-
tion (cortisol in human) in stress may have neurotoxic effect in 
neurons in hippocampus and other brain areas. As it is widely 
known, cortisol level on contrary to DHEA and DHEA-S does 
not decrease together with age, which may lead to so-called 
relative hypercortisolemia.

Kalmijn et al. [23] showed significant interdependence 
between relation of DHEA/cortisol and the level of cognitive 
function disorders in elderly people.

Summing up, our own research confirms decreased blood 
serum dehydroepiandrosterone sulphate concentration in elde
rly women, especially in case of coexisting illnesses typical of 
this period of life. Blood DHEA level can be recognized as the 

important aging biomarker. In this situation DHEA substitution 
in elderly women seems to be reasonable. However, at present 
there is no convincing evidence proving that such therapy would 
positively influence modification of aging process, protecting 
against accelerated development of many illnesses.
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