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sants, particularly the selective serotonin reuptake

inhibitors.

The present clinical study evaluated the effective-

ness of a nutraceutical product developed in a high-

technology formulation containing the metabolic

precursors of serotonin and which has been used

in previous clinical trials on the treatment of slight

to moderate depression. The results in the present

study demonstrated the effectiveness of the treat-

ment in subjects with burnout syndrome, especially

regarding their mental state, by evaluating the de-

gree of burnout using the MBI scale and self-as-

sessment motivational scores.

Introduction
Burnout syndrome is a progressive mental process

whereby individuals are unable to adapt to exces-

sive and continuous working and professional stress

and become indifferent and unconcerned, showing

no empathy towards their co-workers or the people

with whom they interact.

Currently, this syndrome is one of the most com-

mon causes of absence from work as described by

physicians, with the high rate among workers in

Western countries probably due to a gradual but

radical change in the concept of one’s job and its

importance in the life of an individual; this exces-

sive dependence is defined in the USA as ‘worka-
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Abstract
‘Burnout syndrome’ is a progressive mental process

whereby individuals are unable to adapt to pro-

longed and excessive stress at work. The main fea-

tures of the syndrome are physical and emotional

fatigue, depersonalization and frustration with in-

effective professional and personal implementa-

tion. The first studies carried out in the 1970’s

showed that this condition is much more common

in the social professions employing teachers, doc-

tors, nurses, social workers and police officers. Cur-

rently, the Maslach Burnout Inventory (MBI) is the

most important medical research tool for diagnos-

ing level of burnout. Treatment of burnout depend

on the severity of the syndrome. In severe forms,

in addition to socio-occupational cognitive behav-

ioural therapy, the approach also includes drug

treatment with benzodiazepines and antidepres-
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Leiter, “burnout is the index of the dislocation be-

tween what people are and what they have to do.

It represents an erosion in value, dignity, spirit,

and will – an erosion of the human soul. It is a

malady that spreads gradually and continuously

over time, putting people into a downward spiral

from which it’s hard to recover” [10]. Consequently,

burnout is the result of adaptive failure and should

not be confused with acute stress [11, 12]. People

affected by burnout syndrome work in a wide range

of occupations (e.g. social workers, nurses, teachers,

police officers, educators, doctors and dentists, de-

tention centre staff and community workers) where

there is important and continuous contact with

distressed individuals, often in situations charac-

terized by a “significant emotional charge” [3]. To

date, the syndrome has been described in about 60

professions which require high and sustained work

performance and where excessive stress may pro-

gressively affect susceptible individuals with a ten-

dency to depression. In addition to professions

identified in early studies, we can now also include

new categories (managers, lawyers, pilots, soldiers)

where the achievement of career goals requires high

performance and the expenditure of significant

mental and physical resources. Subjects with this

syndrome experience emotional exhaustion caused

by the depletion of cognitive, affective and rela-

tional resources [13]. 

The symptoms of burnout appear to be extremely

complex and generally include somatic symptoms,

psychological symptoms (which are the most im-

portant component and involve both emotion and

cognition) and behavioural symptoms (Table 1). In

summary, burnout is the result of a prolonged and

slow process that may last for years.

The distress initially affects the professional area,

but later also involves the personal area with an

initial physical deterioration associated with insom-

nia and depression. Subjects experiencing burnout

often use psychoactive substances or alcohol.

The aetiology of this syndrome has not yet been

elucidated. To date, the main psychological studies

holism’ (from alcoholism). In recent years, increas-

ing importance has been attributed to working at

one’s job, resulting in negative mental and psy-

chosocial effects. To date, some variables such as

age, sex, marital status, type of work, length of

training and job overload have been studied, but

no complete epidemiological studies on burnout

have been reported in the literature. An interesting

indication of the extent of the problem emerged

from a representative survey conducted in Decem-

ber 2010 by TNS Emnid, one of the most important

research institutions in Germany, which found that

about 12.5% of the entire working German popu-

lation felt under serious stress in their workplace

[1]. However, many studies are still needed to de-

termine both the aetiology and the criteria for a

standardized, internationally accepted method for

the differential diagnosis of burnout in order to

determine appropriate treatment. 

Burnout can be defined as a three-dimensional syn-

drome consisting of emotional exhaustion, deper-

sonalization and lack of professional effectiveness

(or reduced personal accomplishment) that devel-

ops in response to chronic stress due to working

conditions, mainly in workers in the caring and

social professions (helping professions) [2–5].

This syndrome was first identified in 1974 by Her-

bert Freudenberger [6, 7] who integrated symptoms

(fatigue, emotional exhaustion, reduced personal

accomplishment) with cause (the job-strain model)

in social workers exposed to stressful situations, par-

ticularly involving distress, with their patients/care

recipients. Reduced personal accomplishment refers

to a belief that one can no longer work effectively

with clients/patients/care recipients.

The main concept of burnout assumes that this

syndrome is the result of prolonged and unsolvable

stress at work or, in other words, a long-term mis-

match between work requirements and the worker’s

resources [5, 8, 9]. Christina Maslach defines it as

“a state of exhaustion in which one is cynical about

the value of one’s occupation and doubtful of one’s

capacity to perform” [3]. According to Maslach and
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There is an MBI variant containing 25 items scored

on a frequency scale (from ‘never’ to ‘every day’) [4].

The therapeutic approach to burnout syndrome

consists mainly of continuous monitoring in the

workplace and appropriate occupational adjust-

ment in order to prevent situations of excessive

and continuous stress.

Only for cognitive behavioural therapy has the ef-

ficacy of treatment for burnout been sufficiently

investigated. Treatment of burnout should be

guided by the severity of the syndrome. If the con-

dition is in the early stages, the recommended pro-

cedures mainly involve changes in lifestyle to op-

timize the balance between work and private life. 

According to Hillert and Marwitz [17], three main

objectives should be identified:

• relief from stress

• recovery through relaxation and sport

• return to reality.

Because of its multifactorial nature, therapy for severe

burnout should include various approaches ranging

from psychotherapy to drug treatment [1, 17, 18].

Drugs are particularly required during the acute phase

of the condition (which can present as severe anxiety

and despair), and to treat severe depression. Drug

treatment usually includes the use of benzodi-

azepines and antidepressants, particularly selective

serotonin reuptake inhibitors (SSRIs) [1, 17, 18].

Aims of the work
The study aimed to analyze the efficacy of long-term

administration (30 days) of a nutraceutical product

have taken two aspects into account: the ‘ques-

tion–control’ model [14] and the ‘effort–reward im-

balance of the relationship’ model [15]. Burnout is

not just due to stress, but each individual compo-

nent typical of stress is associated with a strong so-

cial and cultural variable. So, the main difference

between burnout and stress is that burnout is not

simply a private experience but is essentially psy-

chosocial [16]. 

To date there is no uniform and internationally

agreed definition of burnout syndrome, but as a

clinical/medical condition it can be described as

work-related neurasthenia (International Statistical

Classification of Diseases and Related Health Prob-

lems 10th Revision, ICD-10) [11].

Thus, in order to make a correct diagnosis and pro-

vide appropriate treatment, it is necessary to con-

sider and identify the main components responsi-

ble for the onset of burnout, namely personality

traits, attitude towards work and objective factors

relating to the workplace.

Various screening questionnaires can be used to

measure the level of burnout, the most popular be-

ing the Maslach Burnout Inventory (MBI) [2].

The MBI consists of 22 items (questions) divided

into three scales which evaluate the intensity and

frequency of symptoms and emotional states:

• emotional exhaustion (EE, 9 questions)

• depersonalization (DP, 5 questions)

• personal accomplishment (PA, 8 questions).

The subject’s response to each question is scored

from 0 to 6. 
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Psychological symptoms Behavioural symptoms Physical symptoms

Emotional exhaustion Negative job attitude Gastrointestinal dysfunction

Depersonalization Reduced commitment towards patients and clients Central nervous system dysfunction

Reduced personal accomplishment Reduced work effort Sexual dysfunction

Apathy, depression, boredom Alcohol abuse Skin disease

Lost of control Nicotine addiction Allergies and asthma

Lost of motivation Abuse of psychotropic drugs Insomnia and sleep disorders
Eating disorders

Table 1 Symptoms of burnout syndrome



fore or during the study. Four subjects left the study

for various reasons not directly connected to treat-

ment. After the initial diagnosis of burnout (visit

0), subjects were treated only with the product,

without concomitant psychological therapy and/or

lifestyle modification. 

Burnout was assessed using the MBI [2] and self-

completion of the Scale for Motivation (High Mo-

tivation and Low Motivation). 

Each subject signed an informed consent form in

accordance with the principles established by the

Declaration of Helsinki. Adverse events (AEs) were

reported by the subject or observed by an investi-

gator.

Treatment
The included volunteers were aged 25–55 years and

were treated for 1 month during the active phase

of the trial. Subjects were divided into two groups,

similar in gender, age and date of burnout onset,

with group 1 receiving the product once in the

morning and group 2 receiving it once in the morn-

ing and once at midday.

Procedures for efficacy and safety measurements
The mental state and well-being of each subject

were recorded using daily questionnaires and during

study visits (at baseline, after 15 days and at the

end of the 30-day study). The severity of burnout

was assessed using the 22-question MBI, with an-

swers scored from 0 to 6; the absolute value of the

MBI was calculated as the sum of all answers.

Self-assessed standard motivation scales scored from

0 to 5 and routinely used by the Bulgarian Associ-

ation of Psychologists were also assessed.

AEs were either reported spontaneously by the sub-

ject (in daily diaries) or observed/elicited through

general questioning by a member of the examining

team. AEs were documented on the case report

forms. Blood pressure (mmHg), heart rate (bpm)

and body mass index (BMI) were recorded at the

beginning of the study and followed up until 21

days after the end of the study.

in volunteers with early burnout syndrome (<5

months after symptom onset) to study the individual

response for both the anxious-depressive and moti-

vational components of everyday life and work. The

product (Ambros Pharma, Milan Italy) [19–21] is a

complex high-technology patented formulation that

consists of an active multilayer tablet containing 50

mg of 5-hydroxytryptophan (5-HTP) and 250 mg of

tryptophan. The 5-HTP is released immediately, while

the tryptophan is released over approximately 6 h,

resulting in the immediate bioavailability of 5-HTP

and the continuous bioavailability of tryptophan.

The choice of an open single-centre protocol with-

out a placebo group was prompted by previous con-

trolled studies in which the efficacy of the product

in subjects with mild to moderate depression [19–

21] was evaluated. Burnout is a complex phenome-

non and the overlap between burnout and depres-

sion is widely discussed but not yet fully elucidated.

To date, there is no uniform internationally agreed

classification, and occasionally the original diagno-

sis overlaps with depression or exhaustion. In addi-

tion, the main drug treatments include SSRIs, indi-

cating an underlying serotonergic mechanism.

Methods
Study design
The clinical trial was conducted as an open single-

centre efficacy study which analyzed the efficacy

of 30-day administration of the nutraceutical prod-

uct in improving well-being in volunteers with

burnout syndrome. The subjects were evaluated

through written records using complex question-

naires, as described elsewhere in the text, completed

at the beginning, during and at the end of the study. 

Sixty four volunteers of both sexes were recruited

and included managers (36%), teachers (17%), legal

personnel (12%) and medical workers (11%), with

the remainder consisting of banking employees,

pharmacists, architects, nurses, priests and social

workers (24%). None of the subjects had a history

of major disease or were receiving treatment with

antidepressants, hypnotics or benzodiazepines be-
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showed an increasing trend for high motivation

index values at 15 days (p<0.001 vs baseline) and

at 30 days (p<0.001 vs baseline; p<0.001 vs 15 days)

with no significant difference between the two

treatment groups (Fig. 2).

Moreover, the low motivation index showed a de-

creasing trend at 15 days (p<0.001 vs baseline) and

at the end of treatment (p<0.001 vs baseline;

p<0.001 vs 15 days) in both treatments groups. A

significant difference in treatment outcome was

also detected at 30 days between the group treated

with one tablet/day and that treated with two

tablets/day (p<0.01) (Fig. 3).

Adverse effects
No changes in blood pressure (mmHg), heart rate

(bpm) or BMI were recorded (p>0.05 in all cases)

(Fig. 4).

Discussion
Despite the number of studies carried out, the ef-

fectiveness of treatment for burnout has not been

satisfactorily determined. Currently, the main phar-

macological approach to severe burnout is to pre-

Statistical analysis
Data were analyzed using GraphPad Prism statisti-

cal software (GraphPad Software, San Diego, CA),

using two-way ANOVA, followed by Bonferroni’s

test. Significance was set at p<0.05. 

Results
All examined parameters (MBI and the self-testing

Scale for Motivation) showed significant variation

from initial values as they were positively affected

by both treatment (Fd<0.0001) and treatment

length (Ft<0.0001).

Fig. 1 shows the MBI scores in the two treatment

groups. The initial values decreased significantly

after 15 days of treatment in the group treated with

one tablet/day (p<0.001 vs baseline) and in that

treated with two tablets/day (p<0.001 vs baseline);

there was a significant difference between the two

groups (p<0.01 at 15 days receiving 2 tablets/day

vs 15 days receiving 1 tablet/day). A further de-

crease in MBI was seen at the end of treatment (30

days) in both groups (p<0.001 vs baseline; p<0.001

vs 15 days). 

Analysis of the self-evaluating motivation scales
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Figure 1 Effect of treatment with the product on the Maslach
Burnout Inventory (MBI) in the study groups. Data are
the mean±SD of 30 subjects.
*p<0.001 vs baseline 1/day; 
**p<0.001 vs baseline 1/day and vs 15 days 1/day;
#p<0.001 vs baseline 2/day; 
##p<0.001 vs baseline 2/day and vs 15 days 2/day;
§p<0.01 vs 15 days 1/day.
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Figure 2 Effects of treatment with the product on the High
Motivation Index in the study groups. Data are 
the mean±SD of 30 subjects
*p<0.001 vs baseline 1/day;  
**p<0.001 vs baseline 1/day and vs 15 days 1/day;
#p<0.001 vs baseline 2/day; 
##p<0.001 vs baseline 2/day and vs 15 days 2/day.

20

10

25

15

5

0

Hi
gh

 m
ot

iv
at

io
n 

in
de

x

Baseline

High Motivation Index 1/die

30 days15 days

High Motivation Index 2/die

*

##

#

**



AEs typically associated with short to medium-term

administration of antidepressants [19–21], such as

increased BMI. The overlap between burnout and

depression has been discussed since the syndrome

was first identified by Freudenberger, who noted

the subject with burnout “looks, acts and seems de-

pressed”, with behaviour and symptoms similar to

those of depressed individuals [6]. Despite much

research, the differences between burnout and de-

pression are still unclear due to common aetiologi-

cal pathways and symptoms [22, 23]. These issues

are discussed in depth in a recent article by Bianchi

et al. [24] who undertook a systemic review of the

published literature in order to clarify the overlap

between burnout and depression. The authors con-

cluded that standardization of the diagnostic ap-

proaches in burnout is critical for clarifying the

burnout–depression overlap.

The results of this study confirm the involvement

of serotonin in burnout and indicate that continu-

ous and repeated stress could exhaust the pool of

serotonin and/or interfere with the CNS availability

of this neurotransmitter.

The data show that treatment with the formulation

was particularly effective in improving the mental

state and physical well-being of subjects with early

burnout syndrome. In addition, statistical analysis

showed differences in efficacy between the two

groups as reflected by MBI scores (p<0.01) after 15

days of treatment (Fig. 1) and by the low motiva-

tion scale (p<0.01) after 30 days of treatment (Fig.

3). This result suggests a dose-dependent outcome

and excludes a placebo effect, confirming the find-

ings of previous studies [19–21]. Moreover, there

was evidence of significant improvement over time,

strongly suggesting burnout syndrome requires

long-term treatment. Another important result is

the absence of AE on blood pressure, heart rate or

BMI. However, these results should not preclude

the use of concomitant cognitive behavioural ther-

apy, which has shown good results in various stud-

ies. Furthermore, the results do not necessarily sug-

gest that the proposed treatment will be effective

scribe antidepressants, in particular SSRIs, which

support psychotherapeutic treatment but have well-

known AEs. 

In our study we used a controlled-release product

containing serotonin precursors. The product has

previously shown encouraging results in the treat-

ment of mild to moderate depression without the
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Figure 3 Effects of treatment with the product, on the Low
Motivation Index in the study groups. Data are 
the mean±SD of 30 subjects.
*p<0.001 vs baseline 1/day;  
**p<0.001 vs baseline 1/day and vs 15 days 1/day;
#p<0.001 vs baseline 2/day; 
##p<0.001 vs baseline 2/day and vs 15 days 2/day;
§p<0.01 vs 30 days 1/day.
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Figure 4 Effects of treatment with the product on body mass
index (BMI) in the study groups. Data are 
the mean±SD of 30 subjects
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8. Hobfoll SE, Shirom A (2001) Conservation of resources the-

ory: applications to stress and management in the work-

place. In: Golembiewski RT (ed), Handbook of organiza-

tional behavior, 2nd ed. Marcel Dekker, New York, pp 57–80

9. Weber A, Jaekel-Reinhard A (2000) Burnout syndrome: a

disease of modern societies? Occup Med 50:512–517

10. Maslach C, Leiter MP (1997). The truth about burnout.

Jossey Bass, San Francisco, CA

11. Schaufeli WB, Enzmann D (1998) The burnout companion

to study and practice: a critical analysis. Taylor & Francis,

London

12. Schaufeli WB, Buunk BP (2004) Burnout: an overview of 25

years of research and theorizing. In: Schabracq MJ, Winnubst

JAM, Cooper CL (eds) The handbook of work and health

psychology, 2nd edn. Wiley, Chichester, pp 383–425

13. American Psychiatric Association (2000) Diagnostic and

statistical manual of mental disorders, 4th edition, text re-

vision

14. Karasek RA (1979) Job demands, job decision latitude, and

mental strain: implications for job redesign. Admin Sci Q

24:285–308.

15. Siegrist J, Peter R (2000) The effort-reward imbalance model.

In: Schnall P, Belkic K, Landsbergis P, Baker D (eds) The work-

place and cardiovascular disease. Occup Med 15:83–87

16. Rossati A, Magro G. (1999) Stress e burnout. Carocci, Rome

17. Hillert A, Marwitz M (2006) Die Burnout-Epidemie oder

brennt die Leistungsgesellschaft aus? CH Beck, Munich

18. Von Känel R (2008) Das Burnout-Syndrom: eine medizinis-

che Perspektive. The burnout syndrome: a medical per-

spective. Praxis 97:477–487

19. Stankov BM, Georgiev T, Gervasoni M, Fauteck JD (2007)

Controlled-release formulations containing tryptophan

and/or 5-hydroxytryptophan. A controlled clinical trial for

mild and moderate depression. Nutrafoods 6:13–18

20. Stankov BM (2008) Controlled-release formulations con-

taining tryptophan and/or 5-hydroxytryptophan: EP 1

637185 B1. 

21. Gerev V, Pannacci M, Stankov BM, Fauteck JD (2012) Pre-

cursori della serotonina a rilascio controllato studio clinico

in fumatori depressi in sovrappeso. L’Integratore Nu-

trizionale 15:23–27 

22. Ahola K, Hakanen J, Perhoniemi R, Mutanen P (2014) Rela-

tionship between burnout and depressive symptoms: a study

using the person-centred approach. Burnout Res 1:29–37

23. Bianchi R, Boffy C, Hingray C, Truchot D, Laurent E (2013)

Comparative symptomatology of burnout and depression.

J Health Psychol 18:782–787

in advanced burnout since better results are found

with earlier treatment.

In conclusion, treatment with controlled release

serotonin precursors clearly demonstrated promising

results in slowing the progression of early burnout

syndrome by alleviating symptoms as shown by im-

proved MBI and motivational index scores.
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