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Abstract

Background: MENT isa complex, rare, syndrome inherited in an autosomal dominant tract and characterized by the
development of multiple neuroendocrine tumors, requiring lifelong surveillance and multiple medical and surgical
therapies throughout the patient’s life. For all these reasons, a diagnosis of MENT can be a psychological shock for the
patient, as well as his/her relatives, more so than the diagnosis of a single tumor. In the last two decades, clinicians
have started to consider the emotional, psychological, relational, and social aspects of their patients’lives. The data
collected in the present analyses highlight the unique features of MEN1 syndrome, and aim to evaluate the Quality
of Life in the patients and their relatives. In this study, a comprehensive survey of various aspects of Health-Related
Quality of Life was performed in a large series of Italian MENT patients, by administering five of the most common
targeted questionnaires.

Results: The results of the study showed that our patients, despite having a complex multi-tumor syndrome, were
moderately optimistic (50%), and this corresponds with a normal Quality of Life. This positive response is strictly cor-
related with the fact that the patients are cared for at a dedicated Referral Center, receiving personalized care and
constant follow-up, which gives them reassurance regarding the high quality of management of the disorder.

Conclusions: The possibility of having access to a clinical Referral Center for their complex rare disease, together with
the support of a dedicated patient association, has been demonstrated to be the ideal model for the management of
post-diagnosis shock, and contributes to the preservation of a good Health-Related Quality of Life for MENT patients.
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Background

Multiple Endocrine Neoplasia type 1 (MENI1) is a rare
hereditary multiple tumor syndrome, typically charac-
terized by the development of multiple tumors, mainly
parathyroid adenomas, neuroendocrine tumors of the
gastro-entero-pancreatic tract, and adenomas of the
anterior pituitary gland [1]. The disease is caused by inac-
tivating mutations of the MENI tumor suppressor gene;
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inherited in a transmission is autosomal dominant tract
with a full penetrance after 50 years of age [1]. The main
tumors that characterize MEN1 syndrome are adenomas
of the parathyroid glands, insulinomas, duodenal and
pancreatic gastrinomas, and adenomas of the anterior
pituitary (prolactinoma, adrenocorticotropin-secreting
and/or somatotropin-secreting tumors or non-secreting
adenoma). Contrary to their sporadic counterparts, these
MENT1 tumors onset at an earlier age, present a higher

©The Author(s) 2021. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.



Giusti et al. Orphanet J Rare Dis (2021) 16:16

frequency of relapse, occur often in multifocal form, and
manifest more aggressive clinical features.

In MEN1 patients, a constellation of over 20 different
endocrine and non-endocrine tumors present, including
bronchial and thymic carcinoids, lipomas, and, in a lesser
percentage, meningiomas, collagenomas, facial angiofi-
bromas, and leiomyomas [1]. In general, numerous vari-
able combinations of the different tumors and lesions can
occur, even within the same family, and even in homozy-
gous twins [1]. Conversely, the same symptoms can occur
in patients with different mutations of the MENI gene.
This broad phenotypic variability in MEN1 patients can-
not be explained by genetics, and there is no defined
genotype—phenotype correlation that allows clinicians
to predict the clinical course of the disease, starting from
the specific mutation of the MENI gene, and thereby tai-
lor a personalized mutation-driven preventive/therapeu-
tic approach [2].

The possibility that epigenetic factors play a role has
been considered, but not extensively evaluated in the
population described in the literature.

All clinically diagnosed MENT1 patients and MENI gene
mutation carriers must undergo a specific program of
diagnostic surveillance, consisting in routine biochemical
and radiological screenings for their entire lives, begin-
ning with the recognition of their MEN1 clinical status,
or with the identification of a MENI gene mutation. The
occurrence of multiple tumors, together with consequent
surgery, accounts for a reduction of quality of life for
MENI patients.

The diagnosis of a tumor is a trauma for patients and
their families, mainly due to the uncertainty of its out-
come. Psychologists believe that depression, anxiety,
and fear are normal responses following the first medi-
cal diagnosis. Indeed, clinical symptoms, such as pain,
nausea, appetite changes, insomnia, and/or tiredness, are
often associated with this critical moment [3].

For years, Health-Related Quality of Life (HRQoL)
remained only a marginal aspect of MENI, with clini-
cians focusing only on solving diagnostic and therapeutic
issues of the disease.

Only during the last two decades has the evaluation
of Quality of Life (QoL) in MEN1 patients attracted the
attention of the medical community as an important
medical aspect to be considered in the management of
patients with this complex syndrome.

In 2003, a Swedish study demonstrated, for the first
time, the psychosocial distress following the diagnosis
of MEN1 in 29 MENT1 patients, with a higher degree of
depression affecting patients categorized as having a high
burden of disease and treatment [3]. Later, in 2007, a fol-
low-up study on the same patients investigated how they
lived with the disease, and showed that patients did learn
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to live with their disease, the majority declaring that they
felt healthy, despite physical symptoms and treatments
[4]. These data demonstrate that constant and personal-
ized care and follow-up can significantly improve psy-
chological status and perception of the disease.

An increase of our knowledge about emotional, psy-
chological, relational, and social aspects of MEN1-related
QoL in affected and/or diagnosed patients will help us
provide them with the best care, reducing the negative
influence of a pessimistic approach to the management of
the disease.

The present study aimed to perform a comprehensive
survey about the individual perception of disease and
HRQoL, in terms of both physical status and psycho-
logical, emotional, social, and economic impacts. For the
first time, we have analyzed HRQoL in a large series of
Italian MEN1 patients by using the simultaneous admin-
istration of five of the most commonly applied clinical
questionnaires.

Results

Population main clinical characteristics

Seventy-six patients participated in the study and com-
pleted all five questionnaires [52 (68.42%) females
and 24 (31.58%) males] (Table 1). The mean age was
47.124+14.13 years (range 19-79) at the time of inclusion
in this study.

The analysis of family histories allowed us to identify
67 (88.16%) familial cases belonging to 36 different pedi-
grees, and 9 (11.84%) sporadic cases. A MENI mutation
was identified in 68/76 (89.47%) patients; of them, 61
were familial cases belonging to 32 pedigrees, and 7 were
sporadic cases. Conversely, no mutations in the coding
region and splicing sites of the MENI gene were detected
in 8 patients (10.53%); of them, 6 were familial cases
belonging to 4 families and 2 were sporadic cases.

The mean age at the first clinical manifestation was
29.204+12.49 vyears (range 15-59). The three most
prevalent lesions typical of MENI in our series were
71 primary hyperparathyroidism (PHPT) (93.42%),
50 gastro-entero-pancreatic neuroendocrine tumors
(GEP-NETs) (65.78%), and 48 pituitary tumors (63.15%).
The most frequent clinical phenotype resulted to be
combination PHPT/GEP-NETs/pituitary tumors (35
cases; 46.05%), followed by PHPT/GEP-NETs (13 cases;
17.10%), PHPT /pituitary tumors (12 cases; 15.79%), and
pituitary tumors/GEP-NETs (3 cases; 3.94%). One rela-
tive included in the database remained disease-free for
the duration of the study; namely, no abnormalities in
biochemical tests or evidence of disease by instrumental
examinations were detected. This subject, diagnosed only
by MENI genetic testing, was 30 years of age at the time
of this study.
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Table 1 Socio-demographic characteristics of our MEN1 patients

Characteristic No. of cases %
Gender

Females 52 6842
Males 24 31.58
Social status

Single 24 3158
Married/cohabitant 38 50
Divorced/separated 7 9.21
Widow/widower 2 263
Girlfriend/boyfriend 5 6.58
Children

Yes 43 56.58
No 33 4342
Education

Primary school 18 23.68
High school 38 50
College or university 20 2632
Employment

Employee 37 48.69
Freelance 10 13.15
Retired 8 10.54
Housewife 3 3.95
Under education 2 263
Unemployed 10 13.15
Not able to work due to illness 6 7.89
Smoke

Yes 1 14.47
No 65 85.53
Do you exercise for more than 30 min at least 3 times a week?

Yes 43 56.58
No 33 4342
Due to the MENT, has your lifestyle changed?

Yes 23 30.26
No 53 69.74
Has MENT affected your work negatively?

Yes 27 3552
No 49 64.48
Has MENT limited your earnings?

Yes 23 30.26
No 53 69.74
How far is your reference center from your home?

Mean 324 km na na
How long does it take you to reach your referral center from your home?

Mean 310 min n.a n.a
Do you receive home care for your illness?

No 76 100

n.a. non available
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The total number of surgeries in a single patient var-
ied between 0 and 4, with a mean of 1.3: sixteen patients
underwent no surgery for MEN1 related diseases, 30
patients underwent at least 1 surgery, 20 patients had
two interventions, 9 patients three interventions, and 1
patient underwent four interventions. The most common
surgeries were in the parathyroids (64.47%), followed by
the pancreas (35.52%), lipomas (22.36%), bronchial car-
cinoids (10.52%), thymic carcinoids (2.63%) and pituitary
tumors (2.63%). In detail, parathyroid surgeries consisted
of 21 total parathyroidectomies, all with auto-trans-
plantation of healthy parathyroid tissue in the forearm
(of them 2 were second surgeries for recurrence, after a
previous partial parathyroidectomy), 20 subtotal par-
athyroidectomies (with removal of 3 glands and part of
the forth one) and 10 partial parathyroidectomies (with
only the adenomatous gland being removed). Pancreatic
surgeries consisted of 9 pancreato-duodenectomies, one
pancreato-duodenectomy associated with single tumor
enucleation in the remaining pancreas, 12 body-tail pan-
creatic resections, 2 body-tail pancreatic resections asso-
ciated with single tumor enucleation, and 3 single tumor
enucleations. No total pancreatoctomy was performed
in our cohort of patients. None of our patients required
insulin therapy after pancreatic surgery. Pituitary surger-
ies were all performed by the trans-sphenoidal approach;
none of our patients underwent pituitary radiotherapy.

The number of drugs taken by the study population to
treat the manifestation of MEN1 varied from one to six.
In detail, medical treatments consisted of: vitamin D in
57 patients, dopamine agonists in 26, calcium supple-
mentation in 25, somatostatin analogues in 20, pancreatic
enzymes in 17, gastric protectors in 12, oral antidiabetic
agents in 8 (5 after pancreatic surgeries, one in presence
of a pancreatic NET medically treated with somatosta-
tin analogue, one for diabetes caused by chronic corti-
costeroid therapy for psoriatic arthritis, and one to treat
second-grade obesity), calcimimetics in 7, anti-inflam-
matories in 5, analgesics in 3, testosterone in one, and
potassium citrate in one.

Twenty patients, 12 females (60%) and 8 males (40%),
did not accepted to participate in this study (mean age
51.114+12.93 years; range 27-72). Their mean age at the
first MENT1 clinical manifestation was 36.25412.57 years
(range 15-65). These included 18 familial cases (90%)
belonging to 13 different pedigrees, and 2 sporadic cases
(10%). A MENI mutation was identified in 19/20 (95%)
patients. No mutation in the coding region and splicing
sites of the MEN1 gene was detected in one patient (5%).
They accounted for 19 PHPT (95%), 12 GEP-NETs (60%),
and 11 pituitary tumors (55%), with the most frequent
clinical phenotype resulting to be combination PHPT/
GEP-NETs/pituitary tumors (5 cases; 25%), followed by
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PHPT/GEP-NETs (5 cases; 25%), and PHPT/pituitary
tumors (3 cases; 15%). The total number of surgeries
in a single patient varied between 0 and 4, with a mean
of 1.25; five patients underwent no surgery for MEN1
related diseases, 8 patients underwent at least 1 surgery,
5 patients had two surgeries, 1 patient three surgeries,
and 1 patient underwent four surgeries. The most com-
mon surgeries were of the parathyroids (55%), followed
by pancreas (25%), lipomas (20%), and pituitary tumors
(20%). The number of drugs taken to treat the manifesta-
tion of MEN1 varied from one to five.

Socio-demographic questionnaire

The patients in this sample were mostly married or
cohabitant (50%), followed by single (31.58%), divorced
or separated (9.21%), girlfriend or boyfriend (6.58%), and
widow or widower (2.63%).

50% had a high school education, followed by college
or university (26.32), and primary school only (23.68%).
Most patients worked as employees (48.69%), followed by
freelance (13.15%), unemployed (13.5%), retired (10.54%),
not able to work due to illness (7.89%), housewife (3.95%),
and still in school (2.63%).

Eighty-six of the patients did not smoke; 56.58% were
physically active.

In 69.74% of cases, MEN1 did not change the patient’s
lifestyle.

In 64.48% of cases, MEN1 had no negative effects on
work.

In 69.74% of cases, MEN1 did not limit earnings.

The Center of Reference is an average of 324 km from
the home of the patients included in the study, and they
take an average of 310 min to reach it.

None of the patients received home care for MEN1.

The socio-demographic data of our study population
are summarized in Table 1.

Life Orientation Test-Revised (LOT-R)

The prevalence of pessimism was of 32.89% (25 patients),
moderate optimism 50% (38 patients) and high optimism
17.10% (13 patients) (Fig. 1).

The average of total LOT-R score was 14.93+4.12
(range 0—24). The score for pessimism was 10.24 £ 2.06
(range 0—13), for moderate optimism 15.8941.39 (range
14-18), and for high optimism 21.07+1.49 (range
19-24).

The most frequently measured value was 15, the maxi-
mum detected value was 23, and the minimum value was
6.

Impact of Event Scale-Revised (IES-R)
The prevalence of little or no symptoms of post-traumatic
stress disorder (PTSD) was 25% (19 patients); several
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Fig. 1 Prevalence of pessimism, assessed by the LOT-R questionnaire
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Fig. 2 Prevalence symptoms of post-traumatic stress disease,
assessed by IES-R questionnaire

symptoms of PTSD 32.89% (25 patients); patients with
diagnosis of PTSD 42.11% (32 patients) (Fig. 2).

The average of total IES-R score was 29.52+19.03
(range 1-88). The score for little or no symptoms
was 6.84+4.24 (range 1-11). The score for several
symptoms was 23.00+6.73 (range 12-32), and that
for patients with diagnosis of PTSD 48.09+11.19
(value > 33).

The intrusiveness dimension score was 1.51+0.36,
avoidance dimension score 1.30+0.35, and hyperarousal
dimension score 1.23 +0.32.

Hospital Anxiety and Depression Scale (HADS)
The prevalence of anxiety indicated as normal cases
was 36.84% (28 patients), borderline cases 35.52% (27
patients), and major cases 27.64% (21 patients) (Fig. 3).
The average of total anxiety score was 8.78 +2.60 (range
0-21). The average score for normal cases was 6.25+1.00
(range 0-7), for borderline cases 8.7740.84 (range
8-10), and for major cases 12.19+1.40 (value >11).
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Fig. 3 Prevalence anxiety and depression, assessed by HADS
questionnaire

The most frequent measured value was 7, the maxi-
mum detected value was 15, and the minimum value was
5.

The prevalence of depression indicated as nor-
mal cases was 22.37% (17 patients), borderline cases
were 69.73% (53 patients), and major cases 7.90% (6
patients) (Fig. 3).

The average of total depression score was 8.68 £+ 1.62
(range 0-21). The average score for normal cases was
6.35+0.86 (range 0-7), for borderline cases 9.09£0.68
(range 8-10), and for major cases 11.67+1.21
(value >11).

The most frequently measured value was 9, the maxi-
mum value detected was 14, and the minimum value was
5.

A statistically significant increase in anxiety (p<0.05)
with increasing age was found, particularly among young
adults (18—44 years) and adults (45-60 years).

Medical Outcomes Study 36-item Short-Form Health
Survey (SF-36)

The averages of the 8 dimensions were: physical
functioning 82.01+£21.39 (range 25-100); physi-
cal role 65.78+40.58 (range 0-100 range); body
pain 70.68+26.98 (range 10-100); general health
53.01£22.53 (0-97); vitality 57.304+20.44 (range
10-100); social functioning 67.75 £ 24.40 (range 25-100);
emotional role 71.27 +38.44 (range 0-100) and mental
health 66.88 £17.14 (range 32—100) (Table 2). The values
of the 8 dimensions were all satisfactory and above the
average of the Italian population (Table 2). The physical
functioning dimension had the highest average score,
while the general health dimension had the lowest. Fig-
ure 4 shows the results of SF-36 stratified by different age
groups.
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Table 2 Scores of SF-36 variables in the Italian population and in MEN1 patients

n SF-36

PF RP BP GH VT SF RE MH
Italian population 2031
Mean 84.5 782 73.7 65.2 619 77.4° 76.2 66.6
SO+ 232 359 27.7 222 20.7 233 373 209
MENT patients 76
Mean 8201 65.78 70.68 53.01 5730 67.75% 71.27 66.88
SD+ 21.39 40.58 26.98 22.53 2044 2440 3844 17.14
range 25-100 0-100 10-100 0-97 10-100 25-100 0-100 32-100

PF Physical functioning, RP Role limitations due to physical health problems, BP Bodily pain, GH General health perceptions, VT Vitality, SF Social functioning, RE Role
limitations due to emotional problems, MH General mental health

? p<0.05

100
90 p <0.05
80
70 ;
60
50 - — <= Normal
40
30
20
10

Optimal
health

Bad
health

PF RP BP GH VT ES RE MH
Italian population w1 Total MENI patients & 18-44 ®45-59 ®60-74 ®75-90

Fig. 4 Averages of scores attributed to quality of life variables, assessed by SF-36 questionnaire, stratified by age

Table 3 Scores of HADS, IES-R, LOT-R and SF36 questionnaires in MEN1 patients, stratified by gender

n Age  Surgeries HADS-A HADS-D LOT-R IES-R SF-36

PF RP BP GH VT SF RE MH

Males 24
Mean 4704 133 85 8.66 14.58 255 89.85% 6770 7279 5966 6058 7383 7183 6475
SD+ 1349 091 2.65 1.65 3.83 1986 14.81 3864 2684 1885 1802 2469 3777 1714
Females 52
Mean 4749 132 8.92 8.69 15.09 3138 7838% 6490 6971 4994 5578 6494 7101 67.86
SD+ 1448 102 259 1.62 428 1853 2305 4179 2725 2357 2146 2398 3911 17.22

HADS Hospital Anxiety and Depression Scale, HADS-A scores for anxiety, HADS-D scores for depression, LOT-R Life Orientation Test-Revised, /ES-R Impact of Event Scale-
Revised, SF-36 Variables of Study 36-item Short-Form Health Survey, PF Physical functioning, RP Role limitations due to physical health problems, BP Bodily pain, GH
General health perceptions, VT Vitality, SF Social functioning, RE Role limitations due to emotional problems, MH General mental health

@ p<0.05

Overall analyses Table 5 shows the results of the five questionnaires
Tables 3 and 4 illustrate the results of the five question-  according to the social aspects of the patients’ lives (i.e.
naires stratified by gender and age group, respectively. marital status, education, and employment status).
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Table 4 Scores of HADS, IES-R, LOT-R and SF36 in MEN1 patients, stratified by age
n Age HADS-A HADS-D LOT-R IES-R  SF-36

PF RP BP GH VT SF RE MH
1844 years 30
Mean 3296 8.1° 8.66 14.06 25.63 89.16°%  80° 8366°% 5933 6053 7356 7656 673
SD+ 719 209 1.80 3.78 1860  17.26 3037 2046 1786 2010 2304 3633 1749
45-59years 33
Mean 5178  963° 8.66 1442 31.09 8184 6363 6372° 5006 5796 6351 6936 6557
SD+ 418  2.77 1.63 3.04 18.12 19.87 4243 2822 2725 21.09 2581 3947 18.55
60-74years 10
Mean 65.5 8.7 8.7 15.1 394 71.2° 47.5° 63.4° 464 51.1 64.7 63.1 68.4
SD+ 3.02 240 141 331 2089  26.89 4632 2722 17.21 1625 2609 3991 12.85
75-90 years 3
Mean 77 6.66 9 16.66 1833  4833° 8337 41.66° 4433 3833 6633 6666 72
SD+ 2 4.04 0 3.05 20.03 1443 1443 1703 1069 2466 750 5773 16

HADS Hospital Anxiety and Depression Scale, HADS-A scores for anxiety, HADS-D scores for depression, LOT-R Life Orientation Test-Revised, IES-R Impact of Event Scale-
Revised, SF-36 Variables of Study 36-item Short-Form Health Survey, PF Physical functioning, RP Role limitations due to physical health problems, BP Bodily pain, GH
General health perceptions, VT Vitality, SF Social functioning, RE Role limitations due to emotional problems, MH General mental health

2 p<0.05

Table 5 Scores of HADS, IES-R, LOT-R and SF36 in MEN1 patients, stratified by marital, educational and employment

status
n Age HADS-A HADS-D LOT-R IES-R SF-36

PF RP BP GH vT SF RE MH

Married/cohabit- 43
ant+ Girlfriend/
boyfriend

Mean 5060 893 8.74 14.34 3048 80.76 6860 6779 50.76 5381 67 7493 6520
SD+ 1205 297 1.63 337 1864 2263 3937 2783 2321 2075 2462 3795 1694
Single 33
Mean 4257 860 8.60 14.60 2827 8363 6212 7445 5593 61.84 6872 6651 69.06
SD+ 1548 204 1.63 340 19.74 1988 4244 2575 2160 1941 2445 3914 1742
Employee/freelance 47
Mean 4504 887 8.59 14.87 2685 8868% 7557 7489 570° 6051 6844 7493 68.17
SD+ 1056 249 1.55 323 1749 1546 3515 2696 2333 2210 2521 3719 1931
No working 29
Mean 5048 865 8.82 1379 3386 71.20° 50° 6386 46,517 5210 6662 6534 647
SD+ 1824  2.80 1.75 3.53 2088 2524 4432 2603 19.86 1648 2343 4034 1294
Primary school 18
Mean 4788 95 7.88° 14.16 31 72° 5138 6561 4788 59.77 6583 6788 66.11
SD+ 11.08 322 1.56 2.99 2028 2523 4241 2797 2527 2085 2417 3339 19.16
High school 38
Mean 4784 855 8.92° 15 3115  8628" 7039 7089 5434 5431 6692 6831 6428
SD+ 1536 246 173 327 2053 1875 3805 2737 2052 2171 2416 4101 1787
College or university 20
Mean 4505 86 8.95° 137 25.1 829 70 7485 55.1 60.75 7105 7995 725
SD+ 1459 223 127 3.84 1457 2047 4261 2590 2407 1749 2597 3811 1274

HADS Hospital Anxiety and Depression Scale, HADS-A scores for anxiety, HADS-D scores for depression, LOT-R Life Orientation Test-Revised, IES-R Impact of Event Scale-
Revised, SF-36 Variables of Study 36-item Short-Form Health Survey, PF Physical functioning, RP Role limitations due to physical health problems, BP Bodily pain, GH
General health perceptions, VT Vitality, SF Social functioning, RE Role limitations due to emotional problems, MH General mental health

? p<0.05



Giusti et al. Orphanet J Rare Dis (2021) 16:16 Page 8 of 15
Table 6 Scores of HADS, IES-R, LOT-R and SF36 in MEN1 patients, stratified by number of surgeries
n Age HADS-A HADS-D LOT-R IES-R SF-36
PF RP BP GH VT SF RE MH

Osurgeries 16
Mean 386 943 9.06 14.18 2918 875 752 8543% 5881* 5687 7257 66.62 6643
SD+ 1592 225 223 441 2086 1952 3763 22.51 20.80 2023 2424 4704 1634
1 surgeries 30
Mean 4943 81 83 15.23 2503 8046 6333 70.66 534 58.9 69.8 74.3 69.06
SD+ 1482 226 1.55 3.15 19.15 2140 4138 26.56 19.34 1829 2313 36.87 16.27
2 surgeries 20
Mean 4955 93 8.75 15.15 354 82.3 70 64.45% 542 5425 685 71.5 62.8
SD+ 1183 3.02 1.33 433 18.56 2314 4103 27.65 2537 23.07 2229 36.40 15.79
3 surgeries 9
Mean 4944 9 9.22 14 31.77 7533 4444* 5511  3855% 5533 4722 6577 6577
SD+ 898 305 1.09 58 1620 2241 4103 24.26 2748 2138 2635 3740 2245
4 surgeries 1

53 6 8 22 32 95 100 100 55 95 100 100 100

HADS Hospital Anxiety and Depression Scale, HADS-A scores for anxiety, HADS-D scores for depression, LOT-R Life Orientation Test-Revised, IES-R Impact of Event Scale-
Revised, SF-36 Variables of Study 36-item Short-Form Health Survey, PF Physical functioning, RP Role limitations due to physical health problems, BP Bodily pain, GH
General health perceptions, VT Vitality, SF Social functioning, RE Role limitations due to emotional problems, MH General mental health

2 p<0.05

Table 7 Scores of HADS, IES-R, LOT-R and SF36 in MEN1 patients, stratified by number of drugs taken for MEN1 treatment

Drugs n Age HADS-A HADS-D LOT-R IES-R SF36
PF RP BP GH VT SF RE MH

0-2(143£050 41

Mean 4460 882 8.63 1536°% 2853 88.02% 7560° 7775% 5751 5953 7297° 7226 6548
SD+ 1408 264 1.66 341 2097 1879 3686 2369 2038 1948 2294 4011 1776
3-4(3.34+£048) 29

Mean 50.24 855 8.62 1351% 2931 7765° 6120 6565 5144 5686 6579 7455  69.17
SO+ 1022 230 1.63 303 16.85 20.55 4150 2845 2370 2203 2472 3641 1629
5-6(5.16£037) 6

Mean 4916 9.66 933 12.83 3733 62° 2083% 4666° 29.83° 4416 4157 4866 6533
SO+ 1551  3.82 1.36 3.25 15.60342 28.07 29.22 25.37 1789 1625 1502 3441 1870

HADS Hospital Anxiety and Depression Scale, HADS-A scores for anxiety, HADS-D scores for depression, LOT-R Life Orientation Test-Revised, IES-R Impact of Event Scale-
Revised, SF-36 Variables of Study 36-item Short-Form Health Survey, PF Physical functioning, RP Role limitations due to physical health problems, BP Bodily pain, GH
General health perceptions, VT Vitality, SF Social functioning, RE Role limitations due to emotional problems, MH General mental health

? p<0.05

Tables 6 and 7 summarize the results of the five
questionnaires in relation to MEN1 therapies (respec-
tively, the number of surgeries and the number of
administrated drugs for the treatment of MENI1
manifestations).

Table 8 summarizes the results of the five question-
naires in relation with the distance of the patient from
the Reference Center.

Discussion

For decades, medical approaches to diseases, includ-
ing tumors, have focused only on the management and
treatment of clinical and pathological manifestations
directly related to the specific disorder. Modern medi-
cine has recognized that consideration of the patient’s
QoL is of fundamental importance in determining the
patient’s care, and it is now common to assess the emo-
tional, relational, and psychological status of the patient
as a central dimension in clinical practice, research, and
health policy. At the origin of these developments, there
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Table 8 Distance of the patient from the Reference Center

n Age HADS-A HADS-D LOT-R IES-R SF36

PF RP BP GH VT SF RE MH

0-200 km 32
(85.63£60.19 km)
(3.194£10.74 h)
Mean 4563 916 9.16° 1396 2876 8446 6666 7363 511  5846° 686° 7076° 663
SD+ 1490 262 146 3.53 1498 1797 4169 2637 2363 2030 26 37.99 14.92
201-400 km 29
(335.174£56.92 km)
(3.68+1.19h)
Mean 4796 834 8.44 1462 2441 8182 7241 7575 6020 6072 7262 8031 7193
SD+ 1507 2303 145 342 1858 2313 3858 2441 1935 1847 2165 3162 1589
401-600 km 6
(491.66 £ 58.45 km)
(6.83+0.75 h)
Mean 4650 883 6.66° 1416 2966 815 4583 5516 4666 40° 4583 2216° 56
SD+ 1050 278 175 213 1339 2194 3679 2595 2114 1760 1881 4035 2346
6011400 km 9
(972.22 £216.66 km)
(15.224/8.58h)
Mean 49 8.11 9.11 1577 4222 7911 6388 6144 4833 5944 7055 8133 6577
SD+ 1347 289 1.83 370 2765 2506 4526 3424 2389 2455 23.29 33.86 18.45

HADS Hospital Anxiety and Depression Scale, HADS-A scores for anxiety, HADS-D scores for depression, LOT-R Life Orientation Test-Revised, IES-R Impact of Event Scale-
Revised, SF-36 Variables of Study 36-item Short-Form Health Survey, PF Physical functioning, RP Role limitations due to physical health problems, BP Bodily pain, GH
General health perceptions, VT Vitality, SF Social functioning, RE Role limitations due to emotional problems, MH General mental health

2 p<0.05

are scientific, clinical, and ethical reasons. In particular,
the patient’s experience of illness must be integrated with
the treatment, and the impact of mental discomfort, its
consequences, and the effects of the treatment must be
evaluated.

Although there is still no complete agreement on the
definition and measurement of QoL, in recent years there
has been an increasing recognition of its subjectivity, and
the concept of QoL as a multidimensional construct. The
World Health Organization defines QoL as "an individ-
ual’s perception of their position in life in the context of
the culture and value systems in which they live and in
relation to their goals, expectations, standards and con-
cerns” [5].

Some studies have investigated the HRQoL in MEN1
patients by using questionnaires commonly used in other
chronic or tumoral diseases, given that there are no dedi-
cated questionnaires, and they have obtained interesting
preliminary results.

Berglund et al. analyzed HRQoL in 29 out of 36
recruited Swedish MEN1 patients, through the adminis-
tration of four questionnaires: IES and LOT in their non-
revised versions, HADS, and SF-36. The questionnaires
were administered twice: first, during a hospital visit, and
second, six months later at home [3]. The scores obtained

showed that SF-36-measured perception on their own
general health and social outcomes were more negative
in MEN1 patients than in the normal population. About
70% of MEN1 patients resulted to be pessimistic about
their uncertain future, with fear of what might happen to
them, their children, and other relatives. This pessimism
may also be related to uncertainty about disease progres-
sion and how this could have a negative impact on their
daily activities and their ability to maintain their current
work situation. The authors showed that patients who
presented more severe diseases and underwent exten-
sive treatment may need support after discharge from the
hospital for their psychosocial suffering. Stremsvik et al.
[4] performed a follow-up study on the same 29 selected
patients as Berlung et al. to evaluate how they live with
the disease, through an interview conducted according
to Griffin’s 1986 guide, carried out by two psychologists,
which focused on: quality of life, ability to influence and
control own life, interpersonal relationships, and ability
to achieve personal goals. The study showed that most
of the participants tried to adapt to their new medi-
cal situation by changing their lifestyles and focusing
on nutrition and physical activity. They signaled a shift
in priorities after the development of MEN1 by learn-
ing about their personal risk. Changing values helped
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patients manage the situation. Surprisingly, a majority of
them described themselves as healthy, despite the sever-
ity of the disease, multiple surgeries, drug treatments,
and physical and psychological symptoms. Participants
reported that interpersonal relationships with family and
friends were one of the most important aspects of their
lives. Furthermore, a majority of participants indicated
total satisfaction with being in a clinical surveillance and
follow-up program, under the supervision of a multi-
disciplinary group of specialists, as this allows immedi-
ate start of therapy at the time of tumor development,
with a greater possibility of being treated definitively. As
for work situations and environments, the test results
highlighted the patient’s sense of control, normally about
working life, and only a small sense of fear about profes-
sional limitations related to the disease. Recently, Peipert
et al. selected a group of MENT1 affected adult US citizens
(from an initial population of 207 MENT1 patients), ana-
lyzing their HRQoL compared to other chronic diseases,
through PROMIS (Patient-Reported Outcomes Meas-
urement Information System), an initiative that aimed to
develop novel ways to measure patient-reported symp-
toms, such as pain and fatigue, and aspects of HRQoL
across a wide variety of chronic diseases and conditions.
As PROMIS measures are disease agnostic, they can be
“cross-cutting” in a meaningful way.

The authors showed that perception of HRQoL was
worse, across PROMIS 29-item profile measure domains,
and levels of anxiety, depression and fatigue were all
higher in adults with MEN1 compared to both the gen-
eral population and individuals affected by many other
chronic conditions [6]. In 2018, Van Leeuwaarde et al.
submitted a questionnaire to a total of 285 patients, 227
of whom (80%) were eligible as MEN1 patients. The
questionnaire consisted of eight items adapted from
the Cancer Worry Scale. This is an instrument to detect
high levels of fear in patients with cancer. They reported
that MEN1 patients with high fear of disease occurrence
(FDO) had lower scores on the SF-36 scale, indicating a
lower HRQoL. The study also showed that an increase in
the number of MENTI clinical manifestations was directly
correlated to higher FDO scores [7].

In the present study, we analyzed the responses of 76
MENT1 patients to five different HRQoL questionnaires:
a socio-demographic questionnaire, revised versions of
LOT and IES, HADS, and SF-36. Data from the socio-
demographic questionnaire indicated that, despite the
disease, a majority of patients have been able to shift
their priorities, managing the situation well, and making
interpersonal relationships with family and friends one
of the most important aspects of their lives. When asked
if the MEN1 diagnosis had changed their lifestyle, nega-
tively affected their work, and/or limited their earnings,
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about 60% of patients answered “no” to the questions.
Our patients did not try to adapt to their new situation
by changing their lifestyles, but maintained them, mean-
while focusing on physical activity and good habits, such
as not smoking. Indeed, only 14.47% of patients smoke,
while 56.58% practice physical activity for more than
30 min at least 3 times a week. We concluded that most
patients consider themselves "healthy, despite every-
thing", and maintain good control of their work lives as
well.

The LOT-R test also showed that only 32.89% of the
surveyed patients were pessimistic, a result clearly differ-
ent from that obtained by the Berglund study [3]. Differ-
ently from our study, they used the LOT original version,
a non-revised version of the test, which has been criti-
cized by scientists for various aspects, such as the fact
that it is not able to cover the scope of future expecta-
tions in as much detail as mentioned in its core theoreti-
cal base. However, despite the “positive” results of these
two tests, the IES-R and HADS tests showed a percent-
age of cases reporting a worsening of their psychologi-
cal health, which must be taken into account in tailoring
patient management.

The IES-R test revealed the presence of symptoms of
post-traumatic stress in 75% of our MEN1 patients: the
most common symptom was intrusiveness, followed
by avoidance and hyperarousal. Results of this test are a
confirmation that a diagnosis of MEN1 is a shock, which
causes an immediate psychological traumatic response
in the patient. The high percentage of individuals show-
ing signs of post-traumatic stress in our MENI1 cases is
a strong indication that, after the communication of the
MENI diagnosis, these patients have to be monitored
over time, to prevent the development of depression or
other long-term psychological disorders. The HADS test
showed that the cases of major anxiety and depression
were 27.64% and 7.90%, respectively. Given these rela-
tively high percentages of patients at risk of developing
anxiety and depression, it is probable that, along with
these "pure"” disorders, there is a mixed anxiety-depres-
sive disorder. Our results confirmed that MEN1 patients
should be followed up over time regarding their psycho-
logical status, and they should be given specific assess-
ments for anxiety and/or depression evaluation. These
data confirm those of Peipert [6], in which the scores of
anxiety, depression and fatigue were statistically higher
in MENI1 patients compared to other chronic conditions
examined.

The SF-36 questionnaire showed that our MENT1 series
was principally composed by people who have minimal
difficulties in working or performing other daily activities
due to emotional or physical problems, have good phys-
ical health, and believe that it is similar to that of their
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peers. They perform all types of activities, including the
most demanding, without particular physical or emo-
tional difficulties, since their perceived pain is not strong
enough to limit performance, and their mood is posi-
tive. The average scores of SF-36 variables in the MEN1
patients were above the value of 50, which indicates
“health perceived as normal” However, comparison with
the general Italian population [8] confirmed a reduction
in the quality of life of MEN1 patients. These results are
in accordance with the Berglund study [3], where Short
Form-36 scores in General Health and Social Function-
ing were lower compared with population-based norma-
tive values. Our MEN1 sample reported lower scores in
the 8 scales of SF-36, reaching significance (p <0.05) only
for limitations in social activities. The SF-36-measured
quality of life in women is similar to that of men in most
domains, resulting significantly lower (p<0.05) only in
physical activity. The oldest patients are those with the
lowest SF-36 domain scores, with statistically significant
differences (p <0.05) in the level of physical activity, phys-
ical role, and physical pain, while the domains related
to psychological and emotional health improve with
increasing age, indicating that aging itself could represent
a cause of worsening QoL.

In HADS-D, LOT-R and IES-R questionnaires, there
are no significant differences in the average score for
all the aspects analyzed, even when stratified by gender
and age. In HADS-A, a statistically significant increase
in anxiety (p<0.05) with increasing age was found.
There were no significant relationships between anxi-
ety, depression, pessimism, intrusiveness, avoidance,
and hyperarousal by gender, marital and working status
of the patients, but educational level was associated with
depression (p<0.05). However, the heterogeneity of our
MENT1 sample probably led to a low statistical compari-
son power, and it may have contributed to an underesti-
mation of these differences.

An increase in the number of MEN1-related surgeries
was associated with lower scores on the SF-36 question-
naire, with statistically significant differences (p <0.05) in
the level of physical role, body pain, general health, and
social functioning (we did not evaluate the group with
four surgeries because it was represented by only one
patient). This confirms that multiple surgical interven-
tions, which characterize the lives of almost all MEN1
patients, are one of the main conditions responsible for
the worsening of QoL.

Results from the questionnaires were also associated
with the number of drugs taken to treat MEN1 manifes-
tations, to investigate if and how medical therapies could
influence the QoL of patients. This analysis showed a sig-
nificant increase in pessimism (p <0.05) and a significant
reduction in physical functioning (PF), role limitations
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due to physical health problems (RP), bodily pain (BP),
general health perceptions (GH) and social functioning
(SF) domains of the SF-36, associated with increasing
numbers of medications. These results are different from
those of Berglund [3], where the depression increased for
patients with a high burden of disease and treatment.

Finally, our results showed a statistically significant
increase in depression and in three sectors of SF-36 [in
particular, vitality (VT), SE, and role limitations due to
emotional problems (RE)] (p<0.05), corresponding with
increasing distances between the patients’ homes and
the Referral Center, particularly between the distances of
0-200 km and 400-600 km. These data seem to confirm
that even the perception of having easy access to con-
stant, specialized, personalized care and follow-up sig-
nificantly improves the psychological status and QoL of
patients.

Comparison between MENI1 single and familial cases
showed, in our cohort of patients, no significant differ-
ences in the result of the five questionnaires and in the
distribution of anamnestic data (i.e. social status, clinical
data, therapies, etc.). However, the absence of significant
differences could be due to the relatively low number of
single cases available for the study (only 9 on a total of 76
interviewed patients).

The inter-familial and intra-familial comparison of
individual response to MEN1 diagnosis, showed mainly
two different behaviors: 1) relatives of the index case who
lived their life relatively well, thanks to the support of the
family itself, the knowledge of what to expect and how to
deal with the syndrome in the long term, and the fact to
be aware of the possibility to be constantly followed-up in
a dedicated Referral Center; 2) relatives of the index cases
who lived their disease status with anxiety, stress and fear
for the future, because they have the memory of the suf-
fering of affected family members for multiple tumors
and surgeries. Therefore, a personalized psychological
support to MEN1-diagnosed patients should be consid-
ered within the medical plan for the most psychologically
fragile individuals.

Unfortunately, specific questionnaires measuring
HRQoL for MEN1 syndrome or other hereditary cancers
have not yet been developed. Comparison of our results
with previous studies was not easy, given that, in most
cases, the studies used different questionnaires. HRQoL
generic questionnaires are not developed for a complex
tumor syndrome such as MEN1 and could lead research-
ers to underestimate or overestimate some specific traits
of the disease that influence the psychophysical status of
patients. The design of a MENI1-specific HRQoL ques-
tionnaire would help increase analytical effectiveness
regarding this syndrome, and it would be strengthened
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by the collection of data on MEN1 patients from various
countries.

Conclusions

The main aim of this study was to estimate how the
diagnosis and manifestations of a complex multi-tumor
syndrome, like MEN1, could affect the quality of life of
patients. Despite the presence of a rare pathology affect-
ing patients throughout their lifetimes, results from the
study indicated that our group of patients was moderately
optimistic (50%), correlating with a QoL in the norm. We
hypothesized that the relatively high percentage of “opti-
mistic” approach could be due to the fact that, thanks to
the dedicated Referral Center and the availability of per-
sonalized and constant follow-up, usually carried out by
the same clinicians, patients feel involved in the decision-
making process regarding their care, and consider their
team well-informed on the management of their syn-
drome, giving them confidence that they will receive the
best possible treatment.

Another factor that could explain the "positivity" of our
study population, compared to those of previous studies
in other countries, is the presence of an active national
patient association, in which patients are able to share
their clinical conditions and psychological perceptions,
and express their fears and discomforts, without feel-
ing ashamed and/or poorly understood, but, conversely,
showing that "their scars" are a result of the paths their
lives are taking, and that these things can happen, but
they do not prevent the patients from living a normal life.

About 20% of patients cared for at the Referral Center
refused to complete the questionnaires. No significant
differences were reported, in terms of gender, age, dis-
ease presentation, surgeries and drug treatments, as
well as marital status, education and employment sta-
tus, between this group of patients and those who par-
ticipated to the survey. It is possible that the people who
did not participate in the study were, in most cases, psy-
chologically "weaker" patients. Their “absence’, in the
calculation of self-reporting HRQoL could be one of the
reasons for our apparently “positive” results, meaning
that the evaluated sample of patients was not representa-
tive of the entire population of our MEN1 patients. This
fact could represent a bias in the study; therefore, the real
emotional state of MEN1 patients could be lower than
that obtained.

Moreover, the size of our MEN1 sample may have con-
tributed to hiding statistical differences between different
socio-demographic characteristics.

To resolve these issues and improve the statistical
power of the analysis, the next step will be to extend
the study nationally and internationally, providing an
increased number of subjects to the sample analyzed.
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This will provide a more inclusive population and reduce
underestimation of differences related to personal socio-
demographic features.

Finally, the development of a dedicated MEN1 HRQoL
questionnaire would be timely and possible.

Methods

Study design and population

This prospective monocentric and non-profit observa-
tional study was approved by the Investigation Board
“Regional Ethical Committee for clinical trials in Tus-
cany—AREA VASTA CENTRO section” referral for
the University of Florence (RIF 11213), and was fully
endorsed by the Italian Society of MEN1 patients (Asso-
ciazione Italiana Neoplasie Endocrine Multiple tipo 1 e
2). The study was carried out from January 2018 to Janu-
ary 2020.

The study population consisted of 76 Italian men and
women with a clinical and/or genetic diagnosis of MEN1,
referred and regularly followed-up at the Ambulatory of
the Regional Referral Center for Hereditary Endocrine
Tumors of the Tuscany Region, University Hospital of
Careggi, Florence.

Clinical and genetic data for the 76 patients included
in the study were retrospectively extrapolated from the
MENT1 Florentine Patient Database, which includes data
collected from 1991 to January 2020 [9].

All eligible patients (age>18 years) were invited to
complete five questionnaires during a medical examina-
tion at the Center. Enrolled patients gave their informed
consent for data collection and analysis; all data were
made anonymous, and each patient was identified by a
study-specific identification number. Data were strictly
analyzed and published as aggregates. The impact of
MENI and its diagnosis on the quality of life of these
patients was measured through the administration of five
self-compiled questionnaires. The questionnaires were
administrated from January 2018 to January 2020.

Socio-demographic questionnaire

This questionnaire aims to assess the impact of MEN1
on the patient’s social sphere by gathering information
regarding family status, education, social and working
life.

LOT-R

This is a test that measures dispositional optimism and
pessimism, a shorter, but more objective and special-
ized, version of the LOT, consisting of only six questions.
The brevity and objectivity of the LOT-R make it useful
for cognitive and behavioral therapies. LOT-R has been
successfully implemented to a broad range of popula-
tions, including adults fighting poverty, adolescents with
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depression, individuals suffering from social anxiety, and
victims of trauma. It is by far one of the most accepted
measures of optimism and positive thinking for adults
and young people. The test has a strong internal consist-
ency and it is characterized by a high degree of reliability
[the Cronbach alpha value that measures this aspect is
equal to 0.82 (minimum value 0.00 and maximum pos-
sible value 1.00)].

Respondents use a 5-point rating scale (0=strongly
disagree; 4=strongly agree) to show how much they
agree with 10 statements about positive and negative
expectations. These statements include “In uncertain
times, I usually expect the best” and “If something can go
wrong for me, it will” Four items are “filler” statements
that are not scored.

Each response to the six questions of the LOT-R was
associated, by clinicians, to a single score; the six single
scores were then summed, thereby obtaining a total score
ranging from 0 to 24 for each patient.

Interpretation of score was as follows: 1) 0-13 Low
Optimism (High Pessimism); 2) 14—18 Moderate Opti-
mism; and 3) 19-24 High Optimism (Low Pessimism).

The maximum score obtainable in the LOT-R is 24,
which is an indicator of the patient being excessively
optimistic and positive [10].

IES-R

IES is a 15—item questionnaire that evaluates the impact
of several traumatic experiences. The IES-R is a revised
version of the IES, and was developed because the origi-
nal version did not include a hyper-arousal subscale.

This survey consists of 22 questions aimed at assessing
the emotional salience and trauma of an event. It is a self-
assessment questionnaire that investigates the symptoms
related to stress during the week preceding the evalu-
ation. People facing stressful situations react with atti-
tudes that oscillate between intrusiveness and avoidance.
Avoidant behaviors are implemented on an unconscious
level with the attempt to restore emotional balance,
but often these attempts at defense are overwhelmed
by intrusive thoughts and experiences. To restore sta-
bility, therefore, people tend to react by implementing
hypervigilance strategies. Starting from this theory, the
22 items of the IES are divided into three subscales cor-
responding to the possible symptoms that character-
ize PTSD: intrusiveness, avoidance, and hypervigilance.
Intrusiveness is assessed through questions that investi-
gate the recurrence of the negative event in the form of
images, perceptions and emotions and the recurrence
of unpleasant dreams related to the event. Avoidance
is investigated through items that evaluate how much
the subject tends to avoid feelings, situations and ideas
related to the event. Hyper-vigilance is assessed through
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questions that measure irritability or outbursts of anger,
difficulty in maintaining concentration, excessive alarm
responses, and difficulty falling asleep or maintaining
sleep.

Responses have been singularly scored as: 0=Not
at all; 1=A little bit; 2=Moderately; 3=Quite a bit;
4 =Extremely. Single response scores have been summed
and evaluated as follows: 1) range 1-11: the patient pre-
sents little or no symptoms of post-traumatic stress. No
action is required; 2) range 12-32: the patient presents
several symptoms of post-traumatic stress. Patient moni-
toring is required; and 3) equal to or greater than 33: high
probability of having a post-traumatic stress disorder; the
patient should be referred for a more elaborate assess-
ment [11].

HADS

This is a self-reported rating scale of 14 items, designed
specifically to measure anxiety and depression degree.
Anxiety is defined as an unpleasant emotional state
associated with the perception of a real threat and an
unpleasant sense of imminent danger. Anxiety is a rec-
ognized common symptom following a diagnosis of
cancer, which manifests with both physiological and
psychological components. Depression can occur at any
time in a patient with cancer, from the time of diagnosis
and throughout treatment. The diagnosis of depression
is based on mood, cognitive, physical, and behavioral
symptoms. The mood symptoms are sadness, despair,
and irritability. The cognitive symptoms are reduced
ability to concentrate, memory problems, and negative
thoughts (even suicide or extreme situations). Behavioral
symptoms can be frequent crying, loss of appetite, sexual
problems, and insomnia.

Seven items regard anxiety and seven regard depres-
sion. Total evaluation score is the sum of all 14 items
(range 0—42). The score for each subscale (anxiety and
depression) is the sum of the respective 7 items (range
0-21). Items referring to depressive symptoms that con-
cern the somatic dimension of depression (e.g. insomnia,
weight loss, fatigue) are excluded from the scale. Patients
who obtain a score from 0 to 7 are indicated as normal;
those with a score from 8 to 10 are indicated as patients
at risk, which could turn into psychopathological cases
(borderline), while patients with a score higher than 11
are indicated as major cases. The scale is only a means
of screening for subsequent clinical examination [12, 13].

Patients are requested to read each sentence of
the HADS and then indicate how often the situation
described has occurred in the previous seven days. They
express their evaluation by indicating a value ranging
from 0 to 3. The patient is requested not to take too long
to answer each statement, since the first, instinctive,
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answer is often considered to be the most accurate.
Patients are instructed that there are no right or wrong
answers and they should respond according to their
feelings.

SF-36

The SE-36 is a generic and multi-dimensional question-
naire aimed to investigate patient state of health and the
HRQoL. It is characterized by its brevity (on average,
the subject takes no more than 10 min to complete it)
and accuracy (the instrument is valid and reproducible).
SF-36 has discriminatory abilities against populations
with psychiatric or physical problems and allows discrim-
ination between groups of populations with severe medi-
cal conditions from groups of moderately ill or healthy
populations.

The SF-36 questionnaire can be self-filled, but can also
be the subject of a telephone or face-to-face interview.
All but one of the SF-36 questions refers to a period of
four weeks prior to completing the questionnaire.

SE-36 is articulated through 36 questions that allow
you to assemble 8 different scales. The first three ques-
tions reflect physical health (PF—Physical functioning,
RP—Role limitations due to physical health problems,
BP—Bodily pain); the intermediate questions reflect gen-
eral health (GH General health perceptions: VT—Vitality,
energy or fatigue); the last 3 measure aspects of psycho-
logical and emotional health (SF—Social functioning,
RE—Role limitations due to emotional problems, MH—
General mental health, covering psychological distress
and well-being). The calculated scores are then normal-
ized on a scale of 0-100.

In five scales (PF, RP, BP, SF and RE), the state of health
is described as the absence of limitations or disabilities;
the maximum possible score of 100 is achieved when no
limitation or disability is observed.

Three other scales (GH, VT and MH) are "bipolar”, and
measure a much wider range of health states, positive
and negative. The intermediate score of 50 means that
the subjects do not report any limitations or disabilities.
A score of 100, on the other hand, is achieved only when
the subjects report to have experienced positive health
conditions and evaluate their health very favorably [14].

Statistical analysis

Data from these questionnaires were collected in specific
databases. Demographic and clinical characteristics of
the study population were illustrated by using descrip-
tive statistics, and data included in the database were
expressed as percentages, averages, and relative standard
deviations. Comparisons of continuous variables were
statistically tested through the Independent T-test. A p
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value less than 0.05 was considered as an indicator of sta-
tistical significance for all the analyses performed.
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