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ABSTRACT 
 

 

Background 

Menopause is a physiological condition that all 

women experience as a normal part of aging which main 

symptoms are hot flashes, insomnia, night sweats, vaginal 

dryness, moodiness, and irritability. However, women in 

menopause may have unfavourable levels in several risk 

factors for osteoporosis and cardiovascular diseases. This 

study was carried out to determine the effect of soy 

isoflavone dietary supplements in reducing menopause 

symptoms and in causing potential side effects in a 

population of women from Salerno District, Campania 

Region, South Italy. 

 

Methods 

Personal data, reasons for the soy isoflavone 

assumption, menopausal symptoms and their 

improvements by isoflavones intake as well as potential 

undesirable effects were recorded using a structured 

questionnaire. Data were analysed by the OLAP method 

(Online Analytical Processing). 

Results 

Data from a total of 117 women (sample A) in 

menopause over three year’s period were analysed. The age 

of the participants ranged from 39 to 68 years. A subset of 

the target population (53 participants, sub-sample B) 

suffered from thyroid dysfunction and co-assumed 

isoflavones supplements and levothyroxine.  

The participants used soy isoflavones supplements 

in response to the advice of the pharmacist (44% in B 

compared to 37% in A), medical prescription (32% in B 

compared to 36% in A) whereas marketing advertising or for 

self-medication account for 24% in B and 27% in A.  

102 participants (87.18% of A) described an 

improvement of menopause syndrome; all symptoms 

disappeared in 46.85% of sample A and 51.22% of sub-

sample B. Interestingly, hot flashes, sweating and 

moodiness decreased in 20.72, 12.61 and 10.81% of A, 

respectively, and in very similar manner in B. Fifteen women 

described no improvement of menopause syndrome, and 

two out these participants reported gastrointestinal 

disorders. Eight participants reported very mild undesired 

effects. Worthy of notice five out the above eight undesired 

effects were registered in sub-sample B.  

 

Conclusion 

The effective of soy isoflavone supplements in 

improving quality of life seems to be substantially high in 

women in menopause and only slight side effects were 

registered, mainly in the sub-sample taking levothyroxine. 

Efforts to minimize the problem by accurate information 

should be promoted and provided to women as well as a 

careful monitoring of so-called “natural” supplements. 
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Introduction 
Menopause is a period of woman life, lasting 7-14 

years, characterized by the decrease in the secretion of 

sexual hormones, in particular oestrogens and 

progesterone. [1-5] Due to the influence of these hormones 

in a great number of metabolic pathways, the progressive 

reduction of their secretion in menopause has serious 

consequences, in particular on the cardiovascular system. 

Vasomotor syndrome characterized by intense hot flashes, 

flushing, night sweats or even severe symptoms 

represented by chronic insomnia, osteoporosis, early 

atherosclerosis [3-5] require a consistent pharmacological 

treatment based on hormone therapy, [6-8] to improve the 

quality of life. 

An alternative to the hormone therapy is 

represented by natural therapies with "phytoestrogens". [9] 

Soy isoflavones are phytoestrogens exerting estrogenic 

agonistic, partially agonist or even antagonist activity; as 

such they are able to interact with the oestrogen cellular 

target. Due to the estrogenic potency 1.000 to 10.000 times 

lower than estradiol, phytoestrogens are used as mild and 

harmless dietary supplements, considered natural 

substitutes of estrogenic therapy for the control of 

menopausal symptoms in women. As all products 

containing plant-based derivatives, phytoestrogens have 

their specific pharmacological and toxicological effects; 

however, their safety profile is still questionable. In 

particular soy isoflavones may influence physiopathological 

conditions and their pharmacokinetic and 

pharmacodynamics profile may cross over with food and 

synthetic drugs, affecting positively or negatively their 

efficacy. [10-12]  

Consumption of food supplements is recently 

increased owing to the growing attention to disease 

prevention. In consequence research on these topics is 

boosted, in view of the development of effective health 

products based on modern food technologies. [13] 

However, market analysis often shows that the consumer of 

food supplements is not aware of the potential adverse 

health effects related to inappropriate use, where the use 

of such products should take place in a conscious and, 

above all, informed manner.  

In this context, phyto-surveillance is an 

indispensable tool for a correct assessment of the risks 

associated with the use of food supplements containing 

bioactive plant-derived products. Indeed, the estimation of 

the risk/benefit ratio related to the assumption of phyto-

therapeutic products is strictly recommended when these 

products are ingested concurrently with synthetic drugs 

necessary to cure different pathologies. [14-16]  

In the last years, thyroid diseases have been 

increasing incidence in Italy. [17] Own to probable 

phenomena of environmental pollution, this incidence is 

particularly high in the Campania region. In these cases, 

levothyroxine drug is largely used as therapy to protect 

thyroid gland in patients suffering from thyroid dysfunction. 

In view of the prevalent incidence of thyroid dysfunctions 

among women they are considered “gender” disease. 

Hashimoto’s thyroiditis, the most common cause of 

hypothyroidism, is an autoimmune disorder in which 

antibodies directed against the thyroid gland lead to chronic 

inflammation. Hashimoto’s thyroiditis occurs most 

commonly in middle aged women and several evidences 

have shown that soy isoflavones may interfere with thyroid 

pathologies and their therapies. [18-20] Accordingly, 

ingestion of integrators containing soy isoflavones may 

affect the pharmacokinetic of thyroid hormones, with 

unexpected effects in the thyroglobulin secretion, T3, T4 

and TSH production. [21-25] To avoid possible interference 

between phyto-therapy and hormonal therapy, the 

prescription of soy isoflavone supplements as remedies for 

menopausal symptoms requires the application of severe 

phyto-survillance protocols, for the women in hormonal 

therapy for thyroid dysfunction.  

In the present study we analysed 117 women living 

pre-menopausal, menopausal or post-menopausal period, 

suffering from the typical menopausal symptoms and 

assuming phytoestrogens deriving from soy in nutraceutical 

commercial products. We evaluated the ability of the 

commercial products to reduce the menopausal symptoms 

and to induce potential side effects. Moreover, in a subset 

of women in treatment with hormonal therapy for thyroid 

dysfunction, we investigated the occurrence of possible 

interferences of nutraceutical products with the hormonal 

therapy. 

 

Materials and Methods 
A survey was carried out among women population 

in menopause assuming soy isoflavone-based products 

living in South of Italy, Campania Region, Salerno District, 

aged from 39 to 68 years at 30 pharmacies and 2 

drugstores. 

A sample of 117 women (participants) were 

recruited and monitored in the period July 2015- July 2017. 

Study related information was provided by pharmacists and 

women signed informed consent prior to participation in 

the study. Characteristics of all subjects are shown in Table 

1.  

107 of them were in menopausal period, the 

others in pre-menopause. Criterion of recruitment was the 

treatment with dietary supplements composed of soy 

isoflavones and assumed as remedies for the menopausal 

symptoms (sample A). A subset of the target population 

(sub-sample B) met the second criteria of interest; infact 

they suffered from thyroid dysfunction and assumed 
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isoflavones supplements in co-assumption with 

levothyroxine. Criterion of exclusion was woman age lower 

than 39 and higher than 68, the presence of pathologies 

other than thyroid dysfunction. 

A specific questionnaire (herbal supplement 

monitoring form HSMF) for monitoring type of products, 

effects on menopause symptoms and potential adverse 

drug reactions (ADRs) was developed and administered to 

the sample. The questionnaire included the following 

sections: Section A, Personal Data in anonymous form (age, 

gender, ethnic origin, geographic region, presence or 

absence of thyroid dysfunction); Section B, Type and 

commercial name of the product; Motivation/reasons for 

the soy isoflavone assumption (self-medication, publicity by 

different media, medical prescription, pharmacist 

recommendation); Section C, menopausal syndrome by a 

list of possible symptoms and any improvements registered; 

Sections D and E, dedicated to the reporting of eventual 

simultaneous other pathologies which may be a cause of 

exclusion from the trial; Section F, dedicated to the 

reporting of any undesirable effects recorded during the 

course of soy isoflavone intake. A pilot survey of 10 women 

was performed prior to the main study. The questionnaires 

were distributed from July 2015 to September 2016. The 

aim of the study was to explore use of supplements, 

motivations to use, menopausal symptoms before and after 

intake during a minimum of one-month, beneficial effects 

post-intake, undesired effects post-intake. The main 

outcome was the experience of menopausal treatment with 

isoflavone supplements among the women, assessed as the 

number of women who had benefits and perceived or 

feared side effects. Secondary outcomes were the same 

experience in participants co-assuming levothyroxine.  

 

Data Analysis 

Data obtained from the survey were elaborated by 

the OLAP method (Online Analytical Processing). OLAP is a 

computer-based technique of data warehouse design and 

analysis which allows answering multi-dimensional queries 

swiftly; OLAP leads users to analyse multidimensional data 

interactively from multiple perspectives (in our case 

woman, product, symptoms, effect, adverse effect, etc.). 

[26-29] 

 

Results and Discussion 

 

Sample A -Effects of soy isoflavones in menopause 

symptoms  

 

In the Sections A and C of the questionnaire, the 

women reported their anagraphical data, general health 

conditions with particular attention to assumption of other 

drugs, particularly levothyroxine, pre- or -menopausal state 

and perceived symptoms. Table 2 reports the women 

sample stratified by age and the relative menopausal 

symptomatology. As shown in Fig. 1, the data indicate the 

highest incidence of typical menopausal symptoms for the 

cohort aged between 49 and 58. These symptoms are less 

perceived in the pre-menopausal (39-48 ages) and post-

menopausal (59-68 ages) cohorts. 

In the section B, registering the products and the 

reasons for the soy isoflavone assumption, most women 

stated that information regarding isoflavones was obtained 

from a medical doctor (36%) or a pharmacist (37%). Other 

sources of information were internet and traditional media 

which account for a total of 22%; only 5% reported an 

assumption for self-medication. 

In the Section C the women were invited to answer 

questions regarding their treatment with isoflavone food 

supplement and possible effects on the menopause. Table 3 

reports the data relative to the self-reported improvement 

deriving from the intake of soy isoflavone food supplements 

on each menopausal symptom. Soy isoflavone determined a 

general improvement of the menopausal syndrome in 102 

out of 117 participants, whereas 15 women described no 

amelioration. As reported in Fig. 2, some participants out of 

117 women reported improvement of only one symptom - 

hot flashes in 24 women (20.72%), - mood swings in 13 

(10.81%), - sweating in 15 (12.61%). Worthy of notice, 

roughly half of surveyed women (about47%) indicated a 

marked improvement for all perceived symptoms. Only few 

women reported an improvement in palpitation, vaginal 

dryness, insomnia and sense of swelling (Table 3). 

 

Sample A - Side effects 

Section F of the questionnaire included questions 

relative to any undesired effects recorded during the use of 

soy isoflavone-based products. Accordingly, it was possible 

to record improvement, no change, or worsening for each 

symptom. Moreover, it was possible to highlight specific 

undesirable effects. Results show that two of the 15 women 

who indicated no improvement in menopausal symptoms 

also reported gastrointestinal disorders resulting from the 

intake of the soy isoflavone supplements; whereas 8 of 102 

women who reported improvements in symptoms related 

to menopausal syndrome, recorded a total of eight side 

effects, in particular fatigue, weight gain, diarrhoea, 

difficulty in the digestion, tiredness, tachycardia, swelling, 

intolerance. (Table 4) 

 

 

Sub-sample B – women in treatment with levothyroxine 

Our sample included the sub-sample B 

corresponding to 53 women in menopausal period using soy 

isoflavones and, simultaneously, in treatment with 

levothyroxine for thyroid disease. Sub-sample B1 was 

represented by the women of sample B in treatment with 
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the leader product among the soy isoflavone products 

available in the market segment analysed. 

The women of sub-sample B were encouraged to 

use soy isoflavones in response to the advice of the 

pharmacist (24), medical prescription (17), marketing 

advertising (10), or for self-medication (2). It is interesting to 

observe that sub-sample B shows the more relevant impact 

of the pharmacist's advice that counts for 44% (compared to 

37% in A) in comparison to the medical prescription that 

was indicated in 32% of the sub-sample B (compared to 36% 

in A)(Fig. 3). 

Analysis of the questionnaires from sub-sample B 

evidenced that the perceived menopause symptoms are 

distributed as follows: flushes (N. 44 registrations), mood 

swings sweating (N.41), (N. 38 registrations), palpitations 

(N. 32), vaginal dryness (N. 37), insomnia (N. 2), high blood 

pressure (N. 1). Therefore, the comparison with the data of 

the sample A indicates that the effects perceived on the 

menopausal symptom are very similar in the whole sample 

and the related subset accounting for - flushes (19.51%), - 

mood swings (9.76%), - sweating (12.20%). The perceived 

improvement for all symptoms was recorded in 27 women 

representing 51.22% of sub-sample B. In analogy to what 

recorded for the entire sample A, only one woman out of 53 

referred an attenuation of the swelling, or palpitation, or 

vaginal dryness or insomnia (Table 3 and Fig. 2). 

One of the 9 women who indicated no 

improvement in menopausal symptoms also described the 

effect of unwanted "gastrointestinal disorders" (1/53 

women). Five out of the 53 women (17%) who reported 

improvements in symptoms related to menopausal 

syndrome mentioned as side effects, weight gain, fatigue, 

tachycardia, swelling, and diarrhoea. (Table 4) 

 

All together results suggested that: 

i) All the symptoms of menopause were perceived as 

improved and/or reduced (Table 3) by the women who 

participated to the trial following the intake of the soy 

isoflavone supplements; 

ii) Among all the symptoms, the vasomotor syndrome (hot 

flashes, sweating etc.) is the most significantly improved in 

both samples A and B. Side effects (fatigue, weight gain, 

diarrhoea, tachycardia and swelling) were rarely reported in 

women, suffering from thyroid disease and using 

levothyroxine. In rare cases difficulties in the digestion, 

gastrointestinal disorders, fatigue, and intolerance to the 

product were experienced during the period of supplement 

intake. For these cases investigation of the food intake 

habits could provide additional elements to distinct the 

interference strictly related to soy-isoflavone and hormonal 

therapy and those possibly related to diet. However the 

combination of data that more than half of our women 

sample experienced an improvement in all menopausal 

syndrome and about 88% detected improvement in one or 

a combination of symptoms confirms that soy isoflavones 

may be an effective method to control menopausal 

syndrome as reported in the literature.9, 30 However, in 

some cases undesirable effects may emerge. Therefore, an 

active phyto-vigilance seems to be essential to adequately 

assess the risk/benefit ratio in soy isoflavone products 

assumption. [31-34] 

 

Conclusion 
Our results are in line with increasing evidence 

relative to the chemistry, pharmacology, and clinic effects of 

soy isoflavones and their ability to reduce climacteric 

symptoms; however, you cannot rule out the possibility that 

they, like all natural and synthetic products and drugs, are 

not free of side effects and potential drug interactions. 

Finally, this study may pave the way to the 

following important perspectives:  

i) The promotion of a culture of reporting undesirable 

effects and/or adverse events, not only from drugs, but also 

from food supplements; this particularly in the population 

suffering from chronic diseases and subjected to regular 

pharmacological therapy;  

ii) The importance to collect information and updates on 

food supplements for pharmacists and healthcare 

operators;  

iii) The use of OLAP method [26] in phyto-vigilance field to 

design easily analysable data ware house instead of 

analysing, as usually happens, data collected by means of 

not fully rationalized models; 

iv) The promotion of innovative tools to access information 

and disseminate an appropriate use of phyto-therapic and 

food supplements. 

The aim of active phyto-vigilance research is to 

increase the benefits, reduce the risks, to gain an overall 

improvement of people health in using food supplements 

having positive effects on the National Health System. 
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TABLES AND FIGURES 

 
Table 1: Characteristics of the Study Population. 

N° total of participants 117 

Pre-menopause 10 

Menopause 107 

Participants without Thyroid dysfunction 64 

Participants with Thyroid dysfunction 53 

Age range of the participants 

39-48 years 19 

49-58 years 80 

59-68 years 18 

 

Table 2: Main menopausal symptoms and percentage 

incidence by age cohort in the participants (sample A). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1: Percentage of each menopausal symptom by age 

cohorts in the sample (A) of women under examination. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Symptom 
N. women 

Total 
% 

N. 

women 

aged 

59-68 

N. 

women 

aged 49-

58 

N. 

women 

aged 

39-48 

Flushes 99 22.05 14 

(3.12%) 

73 

(16.26%) 

12 

(2.67%) 

Mood swings 85 18.93 14 

(3.12%) 

63 

(14.03%) 

8 

(1.78%) 

Sweating 98 21.83 14 

(3.12%) 

72 

(16.04%) 

12 

(2.67%) 

Palpitations 80 17.82 11 

(2.45%) 

60 

(13.37%) 

9 

(2.00%) 

Vaginal dryness 82 18.26 12 

(2.67%) 

63 

(14.03%) 

7 

(1.56%) 

Insomnia 4 0.89 3 

(0.67%) 

1 

(0.22%) 

0 

(0.00%) 

High pressure 1 0.22 0 

(0.00%) 

1 

(0.22%) 

0 

(0.00%) 
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Table 3: Improvement of menopausal symptoms in the 

participants (sample A, sub-sample B and B1) after soy 

isoflavone intake. 

* Women taking soy isoflavones  

** Women taking soy isoflavones and Levothyroxine  

*** Women taking soy isoflavones leader product and 

Levothyroxine 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2: Incidence of menopausal symptoms improvement 

after intake of soy isoflavone products in the three test 

groups. 

 
 

Table 4: List of side effects that emerged during the trial. 

TYPE AND NUMBER OF UNDESIRED EFFECTS  

REGISTERED DURING THE TRIAL 

Undesired 

effect 

N. Women on 

total sample* 

(117) 

N. Women of 

Sub-Sample B 

** 

(53) 

N. 

Women 

of 

Sub-

Sample 

B1***  

(12) 

SAMPLE A B B1 

Fatigue 1 1 1 

Weight gain 1 1 - 

Diarrhea 1 1 - 

Difficulty in 

digestive 

phase 1 - - 

Tiredness 1 - - 

Tachycardia 1 1 - 

Swelling 1 1 - 

Intolerance 1 - - 

No 

symptomatic 

improvement 

after soy 

isoflavones 

assumption 

15 

 

9  

 

1 

 

 

of which N. 2  

also reporting 

Gastrointestinal 

disorders 

of which N. 1 

also reporting 

Gastrointestinal 

disorders  

* Women taking soy isoflavones  

** Women taking soy isoflavones and Levothyroxine  

  *** Women taking soy isoflavones leader product 

and Levothyroxine 

 

 

 

SUMMARY OF THE 

IMPROVEMENT OF MENOPAUSAL SYMPTOMS 

Groups Sample A 
Sub-Sample 

B** 

Sub-Sample 

B1** 

Symptomps Percentage of improvement 

Flushes 
24 

(20.72%) 

11 

(19.51%) 2 (15.38%) 

Mood swings 
13 

(10.81%) 5 (9.76%) 1 (7.69%) 

Sweating 
15 

(12.61%)  7 (12.20%) 2 (15.38%) 

Palpitation 3 (2.70%)  1 (2.44%) 1 (7.69%) 

Vaginal dryness 3 (2.70%) 1 (2.44%) ----- 

Insomnia 2 (1.80%) ----- ----- 

Swelling 2 (1.80%) 1 (2.44%) ----- 

All menopausal 

symptoms 

55 

(46.85%) 

27 

(51.22%) 6 (53.85%) 
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Fig. 3: Percentage of soy isoflavones use in response to the 

advice of the pharmacist, medical prescription, marketing 

advertising and for self-medication, in the Sample A and in 

the Sub-Sample B. 

 


