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Abstract
Background The COVID-19 pandemic substantially affected the lives of persons with inherited neuromuscular 
disorders (INMD), causing disruption in clinical and support services. While several studies have investigated mental 
health, distress and psychosocial resources in the general population during the pandemic, little is known about the 
experience of persons with INMD.

Methods This study was aimed to fill this gap by jointly investigating both psychopathological symptoms and 
psychosocial resources – specifically, resilience and perceived social support – among persons with INMD during the 
pandemic, taking into account demographic and clinical factors. Between April and December 2020, 59 participants 
with INMD (aged 15–59, 71.2% M) completed a questionnaire collecting demographic and clinical data, the 
Multidimensional Scale of Perceived Social Support, the Resilience Scale for Adults, and the Achenbach System of 
Empirically Based Assessment.

Results Overall, participants showed good levels of resilience and perceived social support. A minority of 
participants reported clinically relevant psychopathological symptoms, 28.81% for anxiety and depression. Most 
psychopathological symptoms were negatively correlated with resilience (-0.347 < r < − .420), but not significantly 
associated with social support. Consistent with previous studies, regression analyses highlighted that participants 
with Duchenne muscular dystrophy were more prone to report anxious and depressive symptoms (B = 1.748, p = .028, 
OR = 5.744), and participants with myotonic dystrophy, attention problems (B = 2.339, p = .006, OR = 10.376). Resilience 
emerged as a potential predictor of lower anxious-depressive symptoms (B=-1.264, p = .012, OR = 0.283).

Conclusions The findings suggest the importance to investigate psychosocial resources in addition to 
psychopathology among persons with INMD, and to design interventions supporting resilience as a protective factor 
for mental health promotion.
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Background
Italy was the first European nation facing the outbreak of 
severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) at the beginning of 2020 [1]. Lombardia was the 
first and most affected region in the country, particu-
larly during the first wave of the pandemic. According 
to reports provided by the National Ministry of Health, 
by the beginning of November 2020 709335 persons had 
been infected throughout Italy, and 38826 of them had 
died; Lombardia heavily contributed to these national 
figures, with 204351 infection cases and 17589 deaths 
[2]. INMD was supposed to represent a risk factor for a 
more severe course and outcome of SARS-CoV-2 infec-
tion, due to the cardiac and respiratory complications, 
wheelchair dependency and immobility that characterize 
this kind of pathology. Additionally, persons diagnosed 
with INMD during the lockdown phases of the pandemic 
experienced discontinuation of care and treatments, 
being thus exposed to the risk of worsening health con-
ditions, as well as exacerbation of physical and mental 
symptoms, especially anxiety, leading to a vicious circle 
of increased management concerns [3]. Overall, the pan-
demic-related restrictions posed two types of challenges 
to persons diagnosed with INMD and their family care-
givers: at the psychological level, the exposure to emo-
tional distress related to daily routine disruption, fear 
of contagion, and social life restrictions; at the physical 
health level, the reduction or interruption of both direct 
contacts with the reference healthcare centers and home 
care support activities.

The investigation of mental health among persons with 
neuromuscular diseases
INMD comprises heterogeneous typologies of disorders, 
the most common being muscular dystrophies (MD). 
MD include different forms, such as Duchenne MD 
(DMD), Becker MD (BMD), limb-girdle MD (LGMD), 
facioscapulohumeral dystrophy (FSHD), and Myotonic 
dystrophy type 1 (DM1). All are characterized by pro-
gressive loss of muscle strength and a worsening ability 
to perform functional activities of daily living. They are 
also characterized by common psychosocial challenges 
(physical, social, and emotional), changing across each 
different stage of the disease [4].

To the best of our knowledge, research on the preva-
lence of psychopathology in INMD is still limited. The 
available evidence primarily concerns the association 
of INMD with emotional and behavioral difficulties. A 
recent study highlighted a high prevalence of internaliz-
ing problems (Anxious/Depressed, Withdrawn, Somatic 
Complaints), 18% and 24,6% among young adults and 
children, respectively [5]. The finding regarding children 
is consistent with those reported in two previous studies 
[6, 7]. Recent reviews were also focused on the prevalence 

of psychopathology in different types of dystrophies, 
showing a higher prevalence of anxiety and depression 
in patients with DMD (24% and 11%, respectively) and 
BMD (25% and 7%, respectively) [8] and higher rates of 
depression in patients with DM1 [9]. Despite the research 
convergence on the prevalence of internalizing problems 
in INMD patients, controversial results were obtained 
concerning externalizing problems (Aggressive Behavior, 
Rule-Breaking Behavior, Intrusive). It is, however, impor-
tant to note that most of the studies mentioned above 
were based on caregivers’ perception of the emotional 
and behavioral features of their children. Studies rely-
ing on data directly obtained from youth and adults with 
INMD, as well as from their caregivers, highlighted that 
the former have a more positive perception of their own 
psychological status, compared to their caregivers [5, 6].

This possible bias in self-assessment and/or peer-
assessment is even more evident as concerns the 
investigation of dimensions of positive psychological 
functioning among persons with INMD. In the last three 
decades, increasing efforts have been devoted to the 
development of mental health models comprising posi-
tive indicators of affective, cognitive, motivational and 
social well-being [10–13]. In line with the WHO’s defini-
tion of health as a state of well-being rather than absence 
of pathology, the assessment of positive dimensions of 
well-being across the most diverse populations, includ-
ing persons in suboptimal health conditions, highlighted 
their usefulness for designing interventions aimed at 
promoting individual well-being beyond reducing symp-
tomatology. Moreover, several studies conducted in this 
domain highlighted the role of resilience and social sup-
port as two relevant assets contributing to positive men-
tal health under adverse circumstances.

The importance of treating patients not only by trying 
to lower negative symptomatology but also to promote 
well-being and improve resilience has been repeatedly 
highlighted [4]. Resilience can be defined as “the capac-
ity of a system to adapt successfully to disturbances 
that threaten the viability, function, or development of 
the system” [14]. It represents a multidimensional and 
dynamic process emerging from the interaction among 
individual factors (genetic characteristics and personality 
traits, as well as acquired abilities and competences) and 
social-environmental factors (such as family functioning 
and social support) [15]. Two different approaches were 
adopted to conceptualize and operationalize resilience: 
the first one is based on the identification and measure-
ment of personal and contextual resources supporting 
adaptive adjustment; the second one is focused on the 
direct assessment of the level of an individual’s ability to 
successfully cope with adversity. Both approaches led to 
the development of psychometrically solid instruments 
to assess resilience [16]. In samples derived from the 
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general population, resilience was positively associated 
with well-being and negatively associated with depres-
sion [17, 18].

Social support refers to the perceived availability of 
friends, family members and significant others as sources 
of instrumental and psychological support in case of 
need. In most studies, perceived social support was posi-
tively associated with well-being and negatively associ-
ated with affective disorders and distress [19, 20].

Among persons with INMD, resilience is positively 
associated with age; evidence was collected about its 
role as a mediator in the association between secondary 
symptoms (e.g., fatigue, pain) and perceived quality of life 
[21] and as a predictor of satisfaction with social roles. 
Mixed results were instead obtained concerning its asso-
ciation with physical functioning [22, 23]. Both resilience 
and perceived social support were negatively associated 
with affective disorder symptoms [21, 24–26].

The impact of the COVID-19 pandemic on mental health
Since 2020, several studies have been devoted to the 
investigation of the negative consequences of the pan-
demic on citizens’ mental health. In the general popula-
tion, affective disorder symptoms increased slightly in 
the early phase of the pandemic and returned to prepan-
demic levels by mid-2020, whereas their levels showed 
a higher increase among individuals with suboptimal 
physical health conditions [27]. Although fewer studies 
have investigated well-being and positive mental health 
[27], recurrent evidence has been obtained regarding the 
protective role of social support and resilience during the 
pandemic [28–33].

Studies conducted among persons with different 
chronic diseases highlighted that the lifestyle changes 
imposed by pandemic-related restrictions put a strain 
on their mental health. Nevertheless, participants who 
experienced fewer changes also reported higher levels 
of resilience and lower levels of stress, depression and 
anxiety [34]. Regarding social support, partnered persons 
with chronic diseases reported lower support from their 
friends and family compared with a control group [35]. 
Similar findings emerged among adults with multiple 
sclerosis [36], who perceived lower social support and 
higher stress and were depressed in higher proportions 
than a control group. These negative symptoms could, 
however, predate the pandemic, as persons with multiple 
sclerosis often experience difficulties in their social life 
and mental health [37]. Research conducted during the 
pandemic on the association between social support and 
psychopathological outcomes in samples including par-
ticipants with a broad spectrum of chronic illnesses pro-
vided mixed findings [38, 39], most likely related to the 
heterogeneous clinical conditions of the participants.

As specifically concerns persons with INMD, a survey 
conducted by the Italian Myology Association (AIM) in 
the first months of the pandemic explored the impact of 
the substantial rearrangements in the services provided 
to patients on their quality of life. Thirty-one AIM-affil-
iated clinical centers across the country took part in the 
study. Overall, the findings highlighted the disruption 
caused by the COVID-19 pandemic in clinical and sup-
port services for patients. More specifically, 22% of the 
centers had postponed the administration of drugs usu-
ally taking place in hospitals, and 57% had suspended 
diagnostic activities and treatments such as physiother-
apy, nursing care and psychological support. Rehabilita-
tion activities were suspended in 93% of the centers. In 
order to meet patients’ needs under these problematic 
circumstances, several centers kept outpatient visits 
active for emergencies, while simultaneously implement-
ing remote and telemedicine activities [3].

To the best of our knowledge, no studies have been 
conducted during the pandemic to investigate resilience 
and social support among persons with INMD. Consid-
ering that evidence obtained from persons with widely 
different chronic conditions might not accurately repre-
sent the experience of individuals diagnosed with these 
specific disorders, the present study was aimed to inves-
tigate positive and negative aspects of the experience 
reported by persons with INMD during the pandemic, 
focusing on (a) levels of resilience and perceived social 
support; (b) prevalence and intensity of psychopathologi-
cal symptoms, and (c) the relationship between positive 
and psychopathological dimensions.

Materials and methods
Participants and procedures
Data were collected between Spring and Fall 2020 
through the joint collaboration of Scientific Institute 
IRCCS “E. Medea”, IRCCS “Ospedale San Raffaele”, and 
IRCCS “Mondino Foundation” Pavia. This cross-sectional 
observational study was approved by the local Ethics 
Committees. In accordance with the Helsinki Declara-
tion, records of all patients with INMD were inspected, 
and eligible participants were identified based on the fol-
lowing inclusion criteria:

1. Carrying a defined diagnosis of INMD according 
to internationally recognized criteria [40–44]. The 
clinical diagnosis had been formulated by an expert 
neurologist working in the neuromuscular field for 
over 15 years. Moreover, all patients had a confirmed 
biochemical and genetic diagnosis (i.e. mutations in 
the dystrophin gene for patients with Duchenne and 
Becker muscular dystrophy, mutations in calpain3, 
dysferlin and beta sarcoglycan for patients with Limb 
Girdle muscular dystrophy, deletion in the repeated 
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sequences in D4Z4 region for FSHD and CTG 
triplets amplification in the DMPK gene for patients 
with Myotonic dystrophy, mutations in the LMNA 
for congenital muscular dystrophies, duplication in 
the PMP22 gene in the patient with Charcot Marie 
Tooth type 1 A).

2. Age range between 15 and 59 years
3. Signature of informed consent

A total of 99 eligible participants were identified; all the 
materials, including a brief description of the study, an 
informed consent form and the questionnaires, were 
sent to them via e-mail. All participants or parents/legal 
tutors of minors were invited to sign the informed con-
sent; participants were asked to complete the online ver-
sion of the questionnaires and send them back. The 99 
eligible individuals were initially contacted via e-mail. 
Among them, 25 never replied to the e-mail, whereas 
15 provided their consent to participate but they did not 
complete the questionnaires. These were the reasons for 
excluding 40 persons from the final sample. No further 
exclusion criteria (age, diagnosis, gender, other clinical 
and sociodemographic features) were adopted. Valid data 
were obtained from 59 participants; they completed the 
questionnaires and underwent clinical evaluation either 
in hospital (when possible, based on the pandemic phase 
and related restrictions) or through a televisit. Data were 
pseudonymized for analysis.

Measures
Sociodemographic and clinical features Participants 
provided information about their age, sex, occupational 
or student status, educational level, family composition 
and house characteristics. They also answered questions 
concerning their diagnosis and their level of autonomy. 
Collected sociodemographic information are reported in 
Table 1.

Multidimensional Scale of Perceived Social Support 
(MSPSS) [45–47] The MSPSS is a 12-item self-report 

scale measuring perceived social support on a 6-point 
Likert scale (coded as 1 = very strongly disagree; 7 = very 
strongly agree). The scale has a three-factor structure, 
with each factor respectively measuring perceived social 
support from friends, family and a significant other. The 
Italian version showed excellent internal reliability for the 
total scale (α = 0.91) and its subscales (friends α = 0.90; 
family α = 0.92; significant other α = 0.93).

Resilience Scale for Adults (RSA) [48, 49] The RSA is 
a 33-item self-report scale measuring resilience on a 
7-point semantic differential scale; each item has a posi-
tive and a negative attribute at each end of the scale con-
tinuum. Positive attributes are positioned to the right for 
half of the items to reduce acquiescence biases. The RSA 
has a six-factor structure: four factors concern individual 
characteristics (Perception of Self, Planned Future, Social 
Competence, Structured Style), one refers to the family 
environment (Family Cohesion) and one to social net-
works (Social Resources). The Italian version [48] showed 
good internal reliability for the whole scale (α = 0.90) and 
for five of the subscales (0.75 < α < 0.82), except for Struc-
tured Style (α = 0.34).

Achenbach System of Empirically Based Assessment 
(ASEBA) [50–52] The ASEBA questionnaires provide a 
description of children’s and adults’ behavioral and emo-
tional profiles during the previous 6 months through 
accounts provided by the caregiver (Child Behavior Check-
list, CBCL/6–18; Adult Behavior Checklist, ABCL/18–
59) and/or by the participants themselves (Youth Self 
Report, YSR/11–18; Adult Self Report, ASR/18–59) [50, 
51]. ASEBA is a scale used internationally to measure 
psychopathological symptoms. It has several advantages: 
it is easy to use; it represents an optimal instrument for 
identifying intervention needs and assessing behavioral, 
emotional and social problems. It also has good predic-
tive accuracy. This tool was used with a variety of popu-
lations, including persons with INMD [5, 6, 53–55]. In 
the present study, the ASEBA’s self-report questionnaires 

Table 1 Sociodemographic characteristics of the three groups
DMD DM1 Slowly progressive neuromuscular disorders

N° Participants 15 (Male = 15; Female = 0) 15 (Male = 4; Female = 11) 29 (Male = 23; Female = 6)
Age 15–36 (M = 23.80, SD = 6.81) 24–59 (M = 39.47, SD = 11.15) 20–57 (M = 39.52, SD = 11.92)
More than 2 family members at 
home

13 (87%) 9 (60%) 19 (65%)

House characteristics:
Single-family house
Apartment

3 (20%)
12 (80%)

4 (27%)
11 (73%)

4 (14%)
25 (86%)

Education (High School Graduate) 8 (53%) 8 (53%) 22 (76%)
Worker 0 5 17
Student 7 1 2
M = mean; SD = standard deviation; DMD = Duchenne muscular dystrophy; DM1 = Myotonic dystrophy type 1; Apartment (duplex house, Large complex house, 
Three-family house)
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(YSR and ASR) were used. They comprise 126 and 113 
items, respectively, rated on a 3-point scale: 0 = Not True; 
1 = Somewhat or Sometimes True; 2 = Very True or Often 
True. Items are grouped into 8 syndrome scales: anxious/
depressed, withdrawn, somatic complaints, thought prob-
lems, attention problems, aggressive behavior, and rule-
breaking behavior. The label of each syndrome reflects 
the specific typology of problems characterizing the syn-
drome. The total score for each syndrome scale is com-
puted by summing the value of the individual item. The 
ASEBA instrument has multicultural norms. For all scale 
scores, T-scores are provided, which represent standard-
ized values based on age and sex norms of the Italian pop-
ulation, displayed in a normal distribution with a mean 
of 50 and a standard deviation of 10 in absolute values 
[52]. Following the literature, for the 8 syndrome scales of 
ASEBA T scores above 69 are in the clinical range (indi-
cating that the participant reported enough problems to 
be of clinical concern); T scores between 65 and 69 are in 
the borderline range (high enough to be of concern but 
not so clearly deviant as scores in the clinical range); T 
scores below 64 are in the normal range [52].

Statistical analyses
Statistical analyses were conducted using IBM SPSS 28 
[56]. Mean scores were computed for each variable. Pear-
son’s correlation coefficients were calculated between 
indicators of well-being (resilience and perceived social 
support) and emotional and behavioral symptoms.

Mann Whitney U tests were used to detect differences 
in well-being-related variables between participants 
scoring above or below psychopathology thresholds, as 
well as differences in well-being-related variables and 
emotional and behavioral symptoms according to par-
ticipants’ self-reported autonomy, assessed as a dichoto-
mous variable (yes/no).

Mann Whitney U tests were employed after checking 
for Student’s t-test assumptions. Levene tests were con-
ducted to assess variance homogeneity, which was always 
respected, except when comparing withdrawal symptoms 
according to participants’ autonomy. Shapiro-Wilk tests 
showed normality violations for all variables, except for 
total resilience and its two subscales Perception of self 
and Planned future. Therefore, Mann Whitney U tests 
were performed instead of t-tests. In order to assure com-
parability, Mann Whitney U tests were also employed to 
analyze variables that respected assumptions.

Hierarchic logistic regressions were conducted to 
examine whether resilience and physical diagnosis pre-
dicted psychopathology better than diagnosis alone. 
Goodness of fit for regression models was calculated 
using Hosmer-Lemeshow test.

Results
Participants
Analyses were conducted on the data collected by the 59 
participants who had completed all the questionnaires 
(71.2% M, age range 15–59, M age = 35.,51, SD = 12,54). 
They were divided in three subgroups in relation to diag-
nosis and disease evolution (for the group of patients 
with Duchenne muscular dystrophy and for the ones 
with Myotonic dystrophy, diagnosis and disease evolu-
tion were quite homogeneous; a third group was com-
posed by patients sharing a slowly progressive evolution 
of the disease, however based on a heterogeneous genetic 
background). The three groups were composed as fol-
lows: (1) 15 participants with Duchenne muscular dys-
trophy (DMD), (2) 15 with Myotonic dystrophy type 1 (or 
Steinert Disease), and (3) 29 with slowly progressive neu-
romuscular disorders, including 14 cases of Limb-Girdle 
muscular dystrophy, 8 with Becker muscular dystrophy, 4 
with congenital myopathies, 2 with facioscapulohumeral 
muscular dystrophy, and 1 with Charcot-Marie-Tooth 
disease.

Three groups were characterized by:

1) Duchenne muscular dystrophy: 15 male participants, 
aged 15–36 (M = 23.80, SD = 6.81), 6 lack of 
autonomy in daily living, 14 wheelchair-bound, 9 
with cardiomyopathy, 7 with respiratory insufficiency 
requiring mechanical non-invasive ventilation.

2) Myotonic dystrophy type 1: 15 participants, aged 
24–59 (M = 39.47, SD = 11.15), 2 lack of autonomy 
in daily living, 1 wheelchair-bound, 5 with cardiac 
disorders and 4 with respiratory insufficiency 
requiring mechanical non-invasive ventilation.

3) Slowly progressive neuromuscular disorders 
genetically defined: 29 participants, aged 20–57 
(M = 39.52, SD = 11.92), 7 lack of autonomy in daily 
living, 13 non ambulant, 9 with cardiac disorders 
and 3 with respiratory insufficiency requiring non-
invasive mechanical ventilation (see Table 2).

Well-being and psychopathology dimensions
As Table  3 shows, internal reliability was adequate 
for MSPSS and RSA, as well as for their subscales 
(0.708 < α < 0.948), except for the “Structured Style” and 
“Social Competence” dimensions of RSA, which were 
thus excluded from subsequent analyses.

For the ASEBA subscales, the internal reliability was 
calculated only on the Adult Self Report (ASR) because 
only 4 participants filled the Youth Self Report (YSR). 
The internal reliability for ASR subscales was adequate 
(0.704 < α < 0.833), except for the “Thought Problems” 
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and “Rule-Breaking Behavior” subscales, leading to their 
exclusion from the subsequent analyses.

As reported in Table  4, perceived social support and 
resilience mean scores were all above the midpoint of the 
scales, while the prevalence of psychopathological symp-
toms was low. The latter finding was not surprising, as 
the majority of participants scored below the pathology 
threshold (Table 5).

Well-being dimensions and emotional and behavioral 
symptoms varied according to participants’ perceived 
autonomy vs. lack of autonomy in daily living. Partici-
pants perceiving complete dependence reported sig-
nificantly higher levels of anxiety/depression (U = 143, 
p = 0.015). They also scored significantly lower on the Per-
ception of Self dimension of resilience (U = 147, p = 0.019). 
No differences were instead detected in perceived social 
support.

The relationship between well-being and psychopathology 
dimensions
As shown in Table  6, we calculated Pearson’s correla-
tion coefficients between psychopathological symptoms 
and well-being related variables. We interpreted results 
according to Cohen (1988) guidelines. Associations 
were considered small when the correlation coefficient 

Table 2 Clinical features of the three groups
DMD DM1 Slowly progressive neuromuscular disorders

Ambulant (N/%) 1 (7%) 14 (93%) 16(55%)
Wheelchair bound (N/%) 14 (93%) 1 (7%) 13 (45%)
Cardiomyopathy (N/%) 9 (60%) 5 (33%) 9 (31%)
Respiratory insufficiency (N/%) 7 (46%) 4 (27%) 3 (10%)
Autonomy in daily living (ADL) 2 (13%) 2 (13%) 7 (24%)
M = mean; SD = standard deviation; DMD = Duchenne muscular dystrophy; DM1 = Myotonic dystrophy type 1

Table 3 Scale reliability
Variables Cronbach’s α
MSPSS total 0.908
MSPSS friends 0.948
MSPSS family 0.901
MSPSS significant other 0.874
RSA total 0.874
PS Perception of Self 0.708
PF Planned Future 0.834
SC Social Competences 0.536
FC Family Cohesion 0.853
SS Structured Style 0.565
SR Social Resources 0.713
ASEBA subscales
Anxious/Depressed 0.833
Withdrawn 0.806
Somatic 0.704
Thought 0.581
Attention 0.774
Aggressive 0.784
RuleBreaking 0.580
MSPSS: Multidimensional Scale of Perceived Social Support; RSA: Resilience 
Scale for Adults; PS: Perception of Self; PF: Planned Future; SC: Social 
Competences; FC: Family Cohesion; SS: Structured Style; SR: Social Resources; 
ASEBA: Achenbach System of Empirically Based Assessment

Table 4 Mean scores and standard deviations of resilience and social support in the three groups
Total sample (N = 59) DMD (N = 15) Steinert disease (N = 15) Slowly progressive 

(N = 29)
M SD M SD M SD M SD

MSPSS total 5.53 1.16 5.75 0.90 5.54 1.22 5.41 1.27
MSPSS friends 4.94 1.69 5.03 1.38 4.99 1.70 4.86 1.88
MSPSS family 5.88 1.32 6.25 0.85 5.60 1.65 5.84 1.33
MSPSS significant other 5.76 1.37 5.97 0.93 6.02 1.23 5.52 1.60
RSA total 5.32 0.77 5.48 0.70 4.93 0.73 5.44 0.77
RSA PS 5.34 1.03 5.39 0.90 4.81 1.07 5.59 1.00
RSA PF 4.14 1.59 4.03 1.31 3.53 1.55 4.51 1.69
RSA FC 5.52 1.34 5.99 0.91 5.39 1.58 5.34 1.38
RSA SR 5.95 0.86 6.14 0.67 5.76 1.06 5.94 0.84
Anxiety/Depression 56.37 6.38 57.20 6.25 56.80 6.84 55.72 6.36
Withdrawn 56.31 7.58 55.93 9.14 57.87 8.85 55.69 6.02
Somatic 56.02 6.19 55.27 4.28 57.60 6.84 55.59 6.69
Attention 56.15 6.38 54.40 3.66 61.67 7.42 54.21 5.31
Aggressive 54.83 5.71 52.73 4.20 57.20 6.09 54.69 5.89
MSPSS: Multidimensional Scale of Perceived Social Support; RSA: Resilience Scale for Adults; PS: Perception of Self; PF: Planned Future; FC: Family Cohesion; SR: Social 
Resources; DMD: Duchenne Muscular Dystrophy; M: Mean; SD: Standard Deviation
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was 0.10 ≤ r ≤ 0.29, moderate when 0.30 ≤ r ≤ 0.49, and 
strong when the coefficient was r = 0.50 or larger [57]. 
Anxious and depressive symptoms and Attention symp-
toms were moderately and negatively correlated with 
total resilience and its two subdimensions Perception of 
Self and Planned future. Withdrawal symptoms showed 
a moderate and negative correlation with resilience and 
small negative correlations with Perception of Self, Fam-
ily Cohesion, Social Resources; the Withdrawn scale 
also displayed small negative correlations with perceived 
social support (MSPSS) and its subdimension of support 
from a significant other. Lastly, Aggressive symptoms had 
a moderate and negative correlation with Perception of 
Self.

As highlighted in Table 7, significant differences in both 
the resilience total score and in the scores of Perception 

of Self and Planned Future were detected between partic-
ipants scoring above and below the thresholds for most 
psychopathological symptoms, except somatic symp-
toms. No differences instead emerged in perceived social 
support.

Finally, we investigated whether resilience and INMD 
diagnosis could predict psychopathology better than 
diagnosis alone. Hierarchical logistic regression mod-
els with each symptom as a dependent variable were 
performed. The dependent variables were dichotomous 
(being above or below the threshold for psychopatho-
logical symptoms). The independent variables were con-
tinuous (resilience and its sub-dimensions) or categorical 
(diagnosis). Diagnosis was dummy coded, with Slowly 
progressive being chosen as the baseline category. In the 
first block of the hierarchical logistic regression, we used 

Table 5 Frequency and percentage distribution of participants above and below the psychopathology threshold in the three groups
Total sample (N = 59) DMD (N = 15) Steinert

disease
(N = 15)

Slowly progressive (N = 29)

Anxiety/
Depression

Above threshold
N (%)

17 (28.81) 7 (46.67) 5 (33.33) 5 (17.24)

Below threshold
N (%)

42 (71.19) 8 (53.33) 10 (66.67) 24 (82.76)

Withdrawn Above threshold
N (%)

12 (20.34) 3 (20) 4 (26.67) 5 (17.24)

Below threshold
N (%)

47 (79.66) 12 (80) 11 (73.33) 24 (82.76)

Somatic Above threshold
N (%)

14 (23.73) 1 (6.67) 6 (40) 7 (24.14)

Below threshold
N (%)

45 (76.27) 14 (93.33) 9 (60) 22 (75.86)

Attention Above threshold
N (%)

12 (20.34) 0 (0) 9 (60) 3 (10.34)

Below threshold
N (%)

47 (79.66) 15 (100) 6 (40) 26 (89.66)

Aggressive Above threshold
N (%)

13 (22.03) 2 (13.33) 6 (40) 5 (17.24)

Below threshold
N (%)

46 (77.97) 13 (86.67) 9 (60) 24 (82.76)

Table 6 Pearson’s correlations (r) between symptoms and positive mental health dimensions
Anxious/
Depressed

Withdrawn Somatic Attention Aggressive

RSA total − 0.396** − 0.347** − 0.143 − 0.365** − 0.216
RSA PS − 0.479** − 0.291* − 0.224 − 0.478** − 0.312*
RSA PF − 0.350** − 0.117 − 0.239 − 0.433** − 0.215
RSA FC − 0.182 − 0.257* 0.040 0.039 − 0.092
RSA SR − 0.227 − 0.260* − 0.049 − 0.072 − 0.169
MSPSS total − 0.095 − 0.276* 0.071 0.194 − 0.068
MSPSS friends − 0.030 − 0.217 0.077 0.243 0.005
MSPSS family − 0.057 − 0.165 0.039 0.141 − 0.025
MSPSS s.o. − 0.149 − 0.275* 0.048 0.056 − 0.154
** p < .01; * p < .05

RSA: Resilience Scale for Adults; PS: Perception of Self; PF: Planned Future; FC: Family Cohesion; SR: Social Resources; MSPSS: Multidimensional Scale of Perceived 
Social Support; s. o.: significant other. The most significant results are highlighted in bold type
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the INMD diagnosis as the independent variable and a 
categorical variable (being above or below the threshold 
for a psychopathological symptom) as the dependent 
variable.

In Block 2 resilience was added as a second indepen-
dent variable. As whole, resilience increased the predic-
tive power of the model for anxious/depressive symptoms 
(Nagelkerke index from R2

N = 0.102 to R2
N = 0.264) and 

attention problems (from R2
N = 0.454 to R2

N = 0.536).
As shown in Table  8, DMD (B = 1.748, S.E.=0.794, 

p =0 .028, OR = 5.744), but not Steinert disease (B = 0.388, 
S.E.=0.801, p = 0.628, OR = 1.474), significantly predicted 
anxious/depressive symptoms. Participants with higher 
resilience levels were significantly less prone to report 
anxious/depressive symptoms (B=-1.264, S.E.=0.501, 

p = 0.012, OR = 0.283). We calculated goodness of fit 
using Hosmer-Lemeshow test, which resulted signifi-
cant (p = 0.008) for the logistic regression using diagno-
sis and resilience as independent variables, and anxiety/
depression as dependent variable. Regarding resilience 
dimensions, Perception of Self was a significant predictor 
of anxiety/depression symptoms (B=-1.590, S.E.=0.522, 
p =0 .002, OR = 0.204) and goodness of fit for this regres-
sion was acceptable (p = 0.217).

As shown in Table 9, resilience was the only predictor 
of withdrawal symptoms (B=-1.266, S.E.= 0.532, p = 0.017, 
OR = 1.046), since DMD (B = 0.315, S.E.= 0.866, p =0 .716, 
OR = 1.371) and Steinert (B = 0.019, S.E.= 0.836, p =0 .982, 
OR = 1.019) resulted non-significant. Goodness of fit was 
acceptable (p = 0.637).

Table 7 Comparison of total and subscale resilience levels of participants above and below the psychopathology threshold
Variables RSA dimensions Above threshold

M
Below threshold M U p

Anxiety/
Depression
(N above = 17;
N below = 42)

RSA 4.93 5.48 204 0.011
PS 4.60 5.64 152 < 0.001
PF 3.44 4.42 235 0.041
FC 5.40 5.56 329 0.638
SR 5.72 6.04 282 0.208

Withdrawn
(N above = 12;
N below = 47)

RSA 4.81 5.45 143 0.009
PS 4.72 5.50 161 0.022
PF 3.75 4.24 227 0.299
FC 4.89 5.68 173 0.039
SR 5.61 6.03 205 0.148

Somatic
(N above = 14;
N below = 45)

RSA 5.24 5.34 299 0.776
PS 5.18 5.39 280 0.532
PF 3.64 4.29 240 0.180
FC 5.54 5.51 308 0.907
SR 5.90 5.96 287 0.617

Attention
(N above = 12;
N below = 47)

RSA 4.74 5.47 126 0.003
PS 4.47 5.56 107 < 0.001
PF 3.21 4.38 164 0.026
FC 5.33 5.56 244 0.472
SR 5.65 6.02 208 0.165

Aggressive
(N above = 13;
N below = 46)

RSA 4.93 5.43 193 0.052
PS 4.67 5.53 56 0.009
PF 3.25 4.39 189 0.044
FC 5.29 5.58 261 0.485
SR 5.73 6.01 243 0.304

RSA: Resilience Scale for Adults; PS: Perception of Self; PF: Planned Future; FC: Family Cohesion; SR: Social Resources. The most significant results are highlighted in 
bold type

Table 8 Final logistic regression model for anxiety/depression 
symptoms

B S.E. p OR
Diagnosis (slowly progressive)
 DMD

1.748 0.794 0.028 5.744

 Steinert disease 0.388 0.801 0.628 1.474
RSA total -1.264 0.501 0.012 0.283
RSA: Resilience Scale for Adults; DMD: Duchenne Muscular Dystrophy; S. E: 
Standard Error; OR: Odds Ratio. Significant results are highlighted in bold type

Table 9 Final logistic regression model for withdrawal 
symptoms

B S.E. p OR
Diagnosis (slowly progressive)
 DMD

0.315 0.866 0.716 1.371

 Steinert disease 0.019 0.836 0.982 1.019
RSA total -1.266 0.532 0.017 0.282
RSA: Resilience Scale for Adults; DMD: Duchenne Muscular Dystrophy; S. E: 
Standard Error; OR: Odds Ratio. Significant results are highlighted in bold type
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Neither INMD diagnosis nor resilience represented 
significant predictors for somatic (DMD: B=-1.496, 
S.E.=1.123, p =0 .183, OR = 0.224; Steinert: B = 0.763, S.E.= 
0.720, p =0 .289, OR = 2.145; RSA: B = 0.045, S.E.=0.437, 
p =0 .918, OR = 1.046) (Table  10) and aggressive symp-
toms (DMD: B=-0.265, S.E.=0.922, p = 0.773, OR = 0.767; 
Steinert: B = 0.858, S.E.= 0.755, p =0 .256, OR = 2.358; RSA: 
B=-0.743, S.E.=0.473, p =0 .117, OR = 0.476) (Table  11). 
Goodness of fit was acceptable for both regressions 
(p = 0.722 for somatic complaints, p =0 .637 for aggressive 
behavior).

Lastly, suffering from Steinert disease was the only 
predictor of attention problems (B = 2.339, S.E.=0.858, 
p = 0.006, OR = 10.367). As shown in Table 12, DMD (B=-
18.942, S.E.=9917.607, p =0. 998, OR = 0.000) and resil-
ience (B=-1.260, S.E.=0.649, p =0 .052, OR = 0.284) did not 
significantly predict attention problems. Goodness of fit 
test was not significant (p =0 .169), indicating acceptable 
goodness of fit.

Discussion
This study was aimed to jointly explore, for the first time 
and in the context of the COVID-19 pandemic, the rela-
tionship between psychopathological symptoms and the 
well-being dimensions of resilience and social support 
among people with INMD. Therefore, the main focus was 
to describe the experiences of well-being and ill-being 
reported by participants with a diagnosis of INMD dur-
ing the pandemic. As specifically concerns the assess-
ment of resilience, consistent with the view based on the 
identification and measurement of personal and con-
textual resources supporting adaptive adjustment, the 
Resilience Scale for Adults was deemed as an adequate 
instrument, as it shows good psychometric properties 
and cross-cultural consistency, it offers exhaustive cov-
erage of the major personal, family, and social resources 
contributing to positive adjustment, and it can inform 
clinical interventions, by providing information on indi-
vidual and contextual dimensions to be supported or 
developed to help individuals successfully cope with 
stressful conditions [16]. Two resilience subscales (Struc-
tured Style and Social Competence) showed low internal 
consistency, and therefore were discarded from analy-
sis. As concerns Structured Style, this finding is aligned 
with evidence obtained in other samples across nations, 
suggesting its peculiarity as a cultural feature [58–60]. 
The low internal consistency of the Social Competence 
subscale can be instead related to the serious mobility 
limitations, health-related needs and constraints in daily 
functioning which prevent most participants from auton-
omously experimenting with the search and development 
of social connections outside the family and the closer 
relational network.

On average, participants showed good levels of resil-
ience and perceived social support. Resilience mean 
scores were above the midpoint for all the subscales. 
The slightly lower scores reported in the Planned Future 
subscale could be related to the uncertainty perceived 
by the participants, facing increasing limitations and 
health problems imposed by a progressive disease. This 
disease-related feeling may have been amplified during 
the pandemic, in which perceived uncertainty was widely 
documented in the general population [61, 62]. Partici-
pants’ perception of social support was primarily related 
to their family. This finding can be related to cultural 
aspects characterizing Italian families, still connected by 
strong bonds of reciprocity and mutual aid, including the 
care of relatives with physical and mental disorders [63]. 
For persons with INMD, the pandemic might have even 
reinforced perceived family support, as restrictions led 
families to spend more time together.

Only a minority of participants experienced clini-
cally relevant psychopathological symptoms (28.81% for 
anxiety/depression). The participants in our study self-
reported a higher level of anxiety/depression, in contrast 
to the higher level of internalizing problems referred 
by caregivers in previous studies (28% vs. 24%). There-
fore, in future studies it would be interesting to identify 
demographic, clinical and/or environmental variables 
that could contribute to discrepancies between different 
evaluators.

Table 10 Final logistic regression model for somatic complaints
B S.E. p OR

Diagnosis (slowly progressive)
 DMD

-1.496 1.123 0.183 0.224

 Steinert disease 0.763 0.720 0.289 2.145
RSA total 0.045 0.437 0.918 1.046
RSA: Resilience Scale for Adults; DMD: Duchenne Muscular Dystrophy; S. E: 
Standard Error; OR: Odds Ratio. Significant results are highlighted in bold type

Table 11 Final logistic regression model for aggressive 
behaviors

B S.E. p OR
Diagnosis (slowly progressive)
 DMD

-0.265 0.922 0.773 0.767

 Steinert disease 0.858 0.755 0.256 2.358
RSA total -0.743 0.473 0.117 0.476
RSA: Resilience Scale for Adults; DMD: Duchenne Muscular Dystrophy; S. E: 
Standard Error; OR: Odds Ratio. Significant results are highlighted in bold type

Table 12 Final logistic regression model for attention problems
B S.E. p OR

Diagnosis (slowly progressive)
 DMD

-18.942 9917.607 0.998 0.000

 Steinert disease 2.339 0.858 0.006 10.367
RSA total -1.260 0.649 0.052 0.284
RSA: Resilience Scale for Adults; DMD: Duchenne Muscular Dystrophy; S. E: 
Standard Error; OR: Odds Ratio. Significant results are highlighted in bold type
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Psychopathological dimensions and resilience were 
negatively correlated, while social support was inversely 
associated with withdrawal symptoms only. In line with 
another study involving persons with chronic conditions 
[38], social support and psychopathological outcomes 
were not significantly correlated with each other.

Furthermore, most associations between psychopathol-
ogy symptoms and resilience involved two dimensions of 
resilience related to the individual (Perception of Self and 
Planned Future).

In line with previous studies [6–8], participants with 
DMD were more likely to suffer from anxious and 
depressive symptoms, while those with DM1 had higher 
odds of experiencing attention problems. Resilience 
emerged as a predictor of lower anxious-depressive 
symptoms. These findings suggest that the promotion 
of resilience could contribute to at least buffering some 
manifestations of psychopathology, as demonstrated in a 
recent review, which supports the role of individual and 
relational resilience factors as protective resources that 
produce transdiagnostic effects in children and youth at 
risk for psychopathology [14].

Overall, the results from the present study suggest that 
it is possible to perceive well-being and mobilize positive 
psychological resources under adverse circumstances, 
such as living during a pandemic emergency while being 
diagnosed with INMD. Nevertheless, the cross-sectional 
design of the study did not allow for detecting psycho-
logical changes related to the emergency condition of the 
COVID-19 pandemic, which had a widespread negative 
emotional impact across populations. Remote online sup-
port interventions were implemented and proved to be 
helpful in counterbalancing social isolation, particularly 
in frail groups such as the elderly [64]. Unfortunately, to 
date no evidence is available on this issue as concerns 
persons with INMD. Research was only conducted to 
investigate the effectiveness of online physiotherapy for 
patients with INMD, showing worse outcomes compared 
to in-person treatments [65].

Indeed, the health conditions of persons with INMD 
must be consistently monitored by professionals. The 
support provided by clinical centers is key to fostering 
their physical and mental health. Psychological support 
might be especially beneficial for those who are com-
pletely dependent on their caregivers; in the present 
study, they reported a less resilient perception of self and 
more anxious and depressive symptoms.

Our findings further highlight the importance of inves-
tigating positive resources, in order to identify areas of 
functioning that can be supported in persons with sub-
optimal mental health. Psychosocial interventions aimed 
at developing individual resilience may help foster well-
being and protect from psychopathology, by focusing 
on the promotion of an adequate perception of self and 

a more proactive management of future perspectives. 
Some interventions in this direction were addressed to 
children and adolescents with DMD and their families 
[66, 67]. We emphasize the importance of psychological 
and social support for people with INMD and their fam-
ily members or caregivers, in order to improve quality of 
life and to reduce fatigue [4]. Further research is however 
needed to identify evidence-based programs to promote 
resilience in persons with INMD.

Strengths and limitations
Both strengths and limitations characterize this study.

To our knowledge, this is the first study to investigate 
social support, resilience and their relationship with psy-
chopathology in INMD during the COVID-19 pandemic.

At the same time, the cross-sectional design allows 
for detecting only associations among variables, thwart-
ing any causal interpretation of these relationships. 
Moreover, the small sample size and the lack of a con-
trol group from the general population do not allow for 
generalization of the findings. Considering the sample 
size, each analysis included two predictors at most, in 
order to avoid the reduction of statistical power. Another 
limitation of the study is the uneven sample distribution 
according to gender - which reflects the higher preva-
lence of neuromuscular disorders among men - and diag-
nosis. It is, however, worth noting that participants in 
this study belong to a very specific group of people diag-
nosed with rare diseases; moreover, data were collected 
during a period of health emergency, in which most 
healthcare structures were under pressure, making the 
involvement of potential study participants more prob-
lematic. Another limitation concerns the psychopatho-
logical dimensions of anxiety and depression, which were 
examined jointly through the ASEBA scales.

Finally, the lack of a control group does not allow to 
evaluate whether persons with INMD showed higher 
rates psychopathology symptoms compared to the gen-
eral population during the COVID-19 pandemic. How-
ever, multiple studies have documented an increase in 
internalizing symptoms among the general population, 
especially younger generations [68–70]. In addition, this 
is not a follow-up study, and it is thus impossible to iden-
tify participants’ changes in well-being and psychopa-
thology related to the pandemic outbreak.

Despite the above mentioned limitations, these find-
ings open a new research avenue, suggesting the need 
for (a) longitudinal studies investigating the potential of 
resilience in supporting well-being and buffering psy-
chopathology symptoms among persons with INMD; (b) 
prospective clinical studies with follow up and control 
groups, to evaluate the potential of interventions pro-
moting resilience among persons with INMD; (c) the use-
fulness of online support interventions for persons with 
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INMD in counterbalancing social isolation and promot-
ing social competences; (d) the potential role of psycho-
logical support to promote higher resilience in INMD 
persons totally dependent on their caregivers.

Conclusion
This study explores for the first time in the context of 
COVID-19  pandemic, the relationship between psycho-
pathological symptoms and well-being dimensions of 
resilience assessed by RSA and social support assessed by 
MSPSS among people with INMD.

The results show that the participants had good lev-
els of resilience and perceived social support during the 
pandemic; only a minority of them manifested clinically 
relevant psychopathological internalizing symptoms 
(anxiety and depression). The results also show that psy-
chopathological dimensions are negatively correlated 
with resilience, in particular with two specific dimensions 
related to the individual: self-perception and planning for 
the future. No significant correlations instead emerged 
between psychopathological symptoms and social sup-
port, except for an inverse association with withdrawal 
symptoms. These data suggest that resilience is a predic-
tor of lower anxiety-depressive symptoms; promoting it 
could help buffer some manifestations of psychopathol-
ogy. For this reason, it is crucial to provide psychological 
support to all patients, particularly those who are com-
pletely dependent on their caregivers, who report lower 
perceived resilience and more anxiety and depressive 
symptoms, because it could lead to greater benefits. Psy-
chological support should be geared not only to difficul-
ties but also to the patient’s positive resources, in order 
to identify and validate areas of functioning and promote 
adequate self-perception. It is also worth emphasizing 
that, besides psychological support, social support is 
essential to improve the quality of life and daily experi-
ence of both patients and caregivers.

Abbreviations
INMD  Inherited neuromuscular disorders
SARS-CoV-2  severe acute respiratory syndrome –coronavirus2
MD  Muscular dystrophies
DMD  Duchenne Muscular dystrophies
BMD  Becker Muscular dystrophies
LGMD  Limb-Girdle Muscular dystrophies
FSHD  Facioscapulohumeral dystrophy
DM1  Myotonic dystrophy type 1
WHO  World Health Organization
AIM  Italian Myology Association
MSPSS  Multidimensional Scale of Perceived Social Support
RSA  Resilience Scale for Adults
ASEBA  Achenbach System of Empirically Based Assessment
CBCL/6–18  Child Behavior Checklist
ABCL/18–59  Adult Behavior Checklist
YSR/11–18  Youth Self Report
ASR/18–59  Adult Self Report
PS  Perception of Self
PF  Planned Future
SC  Social Competences

FC  Family Cohesion
SS  Structured Style
SR  Social Resources

Acknowledgements
The authors are grateful to all participants (patients and caregivers) who 
generously shared their experience, without which this research would not 
have been possible.

Author contributions
MGD, ADF and MN contributed to the study design, data collection, 
data processing and revision of the first draft. SS, FT and AT conducted 
experiments, collected data, analysed data, and wrote the manuscript. 
SCP, AB and AMR contributed to the study design and were involved in 
data collection. Critically reviewed and approved the final version of the 
manuscript. MM and MM contributed to manuscript review and editing. 
All the authors have read and approved the final manuscript, and they are 
personally accountable for the author’s own contributions.

Funding
This work was supported by Associazione AICa3, Fondazione Romeo ed Enrica 
Invernizzi (grant number LIB_BANDI_COVID_19_03), and the Italian Ministry 
of Health (grant number Ricerca Corrente 2021–2023; 2024-2026). SCP is a 
member of the European Reference Network for Rare Neuromuscular Diseases 
(ERN EURO-NMD).

Data availability
The data supporting the findings of this study are available from the 
corresponding author upon reasonable request.

Declarations

Ethics approval and consent to participate
The present study was approved by the local Ethics Committees of Scientific 
Institute IRCCS “E. Medea”, IRCCS “Ospedale San Raffaele”, and IRCCS “Mondino 
Foundation” Pavia. The study was carried out in accordance with the Helsinki 
Declaration. Informed consent was obtained for all participants or parents/
legal tutors of minors prior to participation.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1Child Psychopathology Unit, Scientific Institute IRCCS Eugenio Medea, 
Bosisio Parini, Italy
2Department of Pathophysiology and Transplantation, University of 
Milano, Milan, Italy
3Neuromuscular Repair Unit, Inspe and Division of Neuroscience, IRCCS 
San Raffaele Scientific Institute, Milan, Italy
4Child and Adolescence Neurology Unit, National Neurological Institute 
C. Mondino Foundation IRCCS, Pavia, Italy
5Unit of Rehabilitation of Rare Diseases of the Central and Peripheral 
Nervous System, Scientific Institute IRCCS Eugenio Medea, Bosisio Parini, 
Italy

Received: 6 November 2023 / Accepted: 21 April 2024

References
1. OECD/European Observatory on Health Systems and Policies. Country Health 

Profile 2021. State health EU. Italy: OECD Publishing, Paris.; 2021. https://doi.
org/10.1787/5bb1946e-en

2. Ministero della Salute. Covid-19 Italia- desktop- Situazione in Italia. https://
opendatamds.maps.arcgis.com/apps/dashboards/0f1c9a02467b45a7b4ca12
d8ba296596. Accessed 16 March 2023.

https://doi.org/10.1787/5bb1946e-en
https://doi.org/10.1787/5bb1946e-en
https://opendatamds.maps.arcgis.com/apps/dashboards/0f1c9a02467b45a7b4ca12d8ba296596
https://opendatamds.maps.arcgis.com/apps/dashboards/0f1c9a02467b45a7b4ca12d8ba296596
https://opendatamds.maps.arcgis.com/apps/dashboards/0f1c9a02467b45a7b4ca12d8ba296596


Page 12 of 13Sanzo’ et al. BMC Psychology          (2024) 12:243 

3. Mauri E, Abati E, Musumeci O, Rodolico C, D’Angelo MG, Comi GP, et al. Italian 
Association of Myology. Estimating the impact of COVID-19 pandemic on 
services provided by Italian neuromuscular centers: an Italian Association of 
Myology survey of the acute phase. Acta Myol. 2020;39(2):57–66. https://doi.
org/10.36185/2532-1900-008

4. Pater P R, Garmendia J, Gallais B, Graham C, Voet N, Young P, et al. 267th 
ENMC International workshop: psychological interventions for improving 
quality of life in slowly progressive neuromuscular disorders. Neuromuscul 
Disord. 2023;33(7):562–9. https://doi.org/10.1016/j.nmd.2023.03.012

5. Tesei A, Nobile M, Colombo P, Civati F, Gandossini S, D’Angelo G, et al. Mental 
health and coping strategies in families of children and young adults with 
muscular dystrophies. J Neurol. 2020;267:2054–69. https://doi.org/10.1007/
s00415-020-09792-6

6. Colombo P, Nobile M, Tesei A, Civati F, Gandossini S, D’Angelo G, et al. 
Assessing mental health in boys with Duchenne muscular dystrophy: 
emotional, behavioural and neurodevelopmental profile in an Italian clinical 
sample. Eur J Paediatr Neurol. 2017;21(4):639–47. https://doi.org/10.1016/j.
ejpn.2017.02.007

7. Ricotti V, Mandy WP, Scoto M, Pane M, Deconinck N, Muntoni F, et al. Neuro-
developmental, emotional, and behavioural problems in Duchenne muscular 
dystrophy in relation to underlying dystrophin gene mutations. Dev Med 
Child Neurol. 2016;58(1):77–84. https://doi.org/10.1111/dmcn.12922

8. Pascual-Morena C, Cavero-Redondo I, Reina-Gutiérrez S, Saz-Lara A, López-Gil 
JF, Martínez-Vizcaíno V. Prevalence of neuropsychiatric disorders in Duchenne 
and Becker muscular dystrophies: a systematic review and Meta-analysis. 
Arch Phys Med Rehabil. 2022;103(12):2444–53. https://doi.org/10.1016/j.
apmr.2022.05.015

9. Minier L, Lignier B, Bouvet C, Gallais B, Camart N. A review of psychopa-
thology features, personality, and coping in myotonic dystrophy type 1. J 
Neuromuscul Dis. 2018;5(3):279–94. https://doi.org/10.3233/JND-180310

10. Diener E. Subjective well-being. The science of happiness and a pro-
posal for a national index. Am Psychol. 2000;55(1):34–43. https://doi.
org/10.1037/0003-066X.55.1.34

11. Keyes CLM. Social well-being. Soc Psychol Q. 1998;61(2):121–40. https://doi.
org/10.2307/2787065

12. Keyes CL. The mental health continuum: from languishing to flourishing in 
life. J Health Soc Behav. 2002;43(2):207–22. https://doi.org/10.2307/3090197

13. Ryff CD. Happiness is everything, or is it? Explorations on the meaning of 
psychological well-being. J Pers Soc Psychol. 1989;57(6):1069–81. https://doi.
org/10.1037/0022-3514.57.6.1069

14. Masten AS, Barnes AJ. Resilience in children: Developmental perspectives. 
Child (Basel). 2018;5(7):98. https://doi.org/10.3390/children5070098

15. Smeeth D, Beck S, Karam EG, Pluess M. The role of epigenetics in psychologi-
cal resilience. Lancet Psychiatry. 2021;8(7):620–9. https://doi.org/10.1016/
S2215-0366(20)30515-0

16. Windle G, Bennett KM, Noyes J. A methodological review of resilience 
measurement scales. Health Qual Life Outcomes. 2011;9:8. https://doi.
org/10.1186/1477-7525-9-8

17. Mak WW, Ng IS, Wong CC. Resilience: enhancing well-being through the 
positive cognitive triad. J Couns Psychol. 2011;58(4):610–7. https://doi.
org/10.1037/a0025195

18. Mayordomo T, Viguer P, Sales A, Satorres E, Meléndez JC. Resilience and 
coping as predictors of well-being in adults. J Psychol. 2016;150(7):809–21. 
https://doi.org/10.1080/00223980.2016.1203276

19. Siedlecki KL, Salthouse TA, Oishi S, Jeswani S. The relationship between 
Social Support and Subjective Well-Being Across Age. Soc Indic Res. 
2014;117(2):561–76. https://doi.org/10.1007/s11205-013-0361-4

20. Turner RJ, Brown RL. Social support and mental health. In: Scheid TL, Brown 
TN, editors. A handbook for the study of mental health, second edition: Social 
contexts, theories, and systems. Cambridge: Cambridge University Press; 
2010. pp. 200–12.

21. Terrill AL, Molton IR, Ehde DM, Amtmann D, Bombardier CH, Jensen MP, 
et al. Resilience, age, and perceived symptoms in persons with long-
term physical disabilities. J Health Psychol. 2016;21(5):640–9. https://doi.
org/10.1177/1359105314532973

22. Battalio SL, Silverman AM, Ehde DM, Amtmann D, Edwards KA, Jensen MP. 
Resilience and function in adults with physical disabilities: an observational 
study. Arch Phys Med Rehabil. 2017;98(6):1158–64. https://doi.org/10.1016/j.
apmr.2016.11.012

23. Edwards KA, Alschuler KA, Ehde DM, Battalio SL, Jensen MP. Changes in 
resilience predict function in adults with physical disabilities: a longitudinal 

study. Arch Phys Med Rehabil. 2017;98(2):329–36. https://doi.org/10.1016/j.
apmr.2016.09.123

24. Battalio SL, Tang CL, Jensen MP. Resilience and function in adults with 
chronic physical disabilities: a Cross-lagged Panel Design. Ann Behav Med. 
2020;54(5):297–307. https://doi.org/10.1093/abm/kaz048

25. de la Vega R, Molton IR, Miró J, Smith AE, Jensen MP. Changes in perceived 
social support predict changes in depressive symptoms in adults with physi-
cal disability. Disabil Health J. 2019;12(2):214–9. https://doi.org/10.1016/j.
dhjo.2018.09.005

26. Jensen MP, Smith AE, Bombardier CH, Yorkston KM, Miró J, Molton IR. Social 
support, depression, and physical disability: age and diagnostic group effects. 
Disabil Health J. 2014;7(2):164–72. https://doi.org/10.1016/j.dhjo.2013.11.001

27. Robinson E, Sutin AR, Daly M, Jones A. A systematic review and meta-analysis 
of longitudinal cohort studies comparing mental health before versus during 
the COVID-19 pandemic in 2020. J Affect Disord. 2022;296:567–76. https://
doi.org/10.1016/j.jad.2021.09.098

28. Barzilay R, Moore TM, Greenberg DM, DiDomenico GE, Brown LA, Gur RE, 
Resilience, et al. COVID-19-related stress, anxiety and depression during the 
pandemic in a large population enriched for healthcare providers. Transl 
Psychiatry. 2020;10(1):291. https://doi.org/10.1038/s41398-020-00982-4

29. Grey I, Arora T, Thomas J, Saneh A, Tohme P, Abi-Habib R. The role of perceived 
social support on depression and sleep during the COVID-19 pandemic. Psy-
chiatry Res. 2020;293:113452. https://doi.org/10.1016/j.psychres.2020.113452

30. Huang C, Feng Q, Zhang B, Ren H, Liu Z, Zhang F, et al. Income and 
social support related with mental health during COVID-19 outbreak 
in China. Med (Baltim). 2022;101(10):e29022. https://doi.org/10.1097/
MD.0000000000029022

31. Li F, Luo S, Mu W, Li Y, Ye L, Chen X, et al. Effects of sources of social support 
and resilience on the mental health of different age groups during the 
COVID-19 pandemic. BMC Psychiatry. 2021;21(1):16. https://doi.org/10.1186/
s12888-020-03012-1

32. Shu Y, Lin W, Yang J, Huang P, Li B, Zhang X. How social support predicts 
anxiety among university students during COVID-19 control phase: 
mediating roles of self-esteem and resilience. Anal Soc Issues Public Policy. 
2022;22(2):490–505. https://doi.org/10.1111/asap.12314

33. Schulder T, Rudenstine S, Bhatt KJ, McNeal K, Ettman CK, Galea S. A multilevel 
approach to social support as a determinant of mental health during COVID-
19. J Community Psychol. 2022. https://doi.org/10.1002/jcop.22832

34. Lau BHP, Cheung MKT, Chan LTH, Chan CLW, Leung PPY. Resilience in the 
storm: impacts of Changed Daily Lifestyles on Mental Health in persons with 
chronic illnesses under the COVID-19 pandemic. Int J Environ Res Public 
Health. 2021;18(11):5875. https://doi.org/10.3390/ijerph18115875

35. Rapelli G, Lopez G, Donato S, Pagani AF, Parise M, Iafrate R, et al. A Postcard 
from Italy: challenges and Psychosocial resources of partners living with 
and without a chronic disease during COVID-19 epidemic. Front Psychol. 
2020;11:567522. https://doi.org/10.3389/fpsyg.2020.567522

36. Bonavita S, Sparaco M, Russo A, Borriello G, Lavorgna L. Perceived stress 
and social support in a large population of people with multiple scle-
rosis recruited online through the COVID-19 pandemic. Eur J Neurol. 
2021;28(10):3396–402. https://doi.org/10.1111/ene.14697

37. Koutsogeorgou E, Chiesi AM, Leonardi M. Social capital components and 
social support of persons with multiple sclerosis: a systematic review of the 
literature from 2000 to 2018. Disabil Rehabil. 2020;42(24):3437–49. https://doi.
org/10.1080/09638288.2019.1597182

38. Davis EB, McElroy-Heltzel SE, Lemke AW, Cowden RG, VanderWeele TJ, Aten 
JD, et al. Psychological and spiritual outcomes during the COVID-19 pan-
demic: a prospective longitudinal study of adults with chronic disease. Health 
Psychol. 2021;40(6):347–56. https://doi.org/10.1037/hea0001079

39. Tarsitani L, Pinucci I, Tedeschi F, Patanè M, Papola D, Barbui C, et al. Resilience 
of people with chronic medical conditions during the COVID-19 pandemic: 
a 1-year longitudinal prospective survey. BMC Psychiatry. 2022;22(1):633. 
https://doi.org/10.1186/s12888-022-04265-8

40. Birnkrant DJ, Bushby K, Bann CM, Apkon SD, Blackwell A, Weber DR, DMD 
Care Considerations Working Group, et al. Diagnosis and management of 
Duchenne muscular dystrophy, part 1: diagnosis, and neuromuscular, rehabil-
itation, endocrine, and gastrointestinal and nutritional management. Lancet 
Neurol. 2018;17(3):251–67. https://doi.org/10.1016/S1474-4422(18)30024-3

41. Norwood F, de Visser M, Eymard B, Lochmüller H, Bushby K. EFNS 
guideline on diagnosis and management of limb girdle muscu-
lar dystrophies. Eur J Neurol. 2007;14(12):1305–12. https://doi.
org/10.1111/j.1468-1331.2007.01979.x

https://doi.org/10.36185/2532-1900-008
https://doi.org/10.36185/2532-1900-008
https://doi.org/10.1016/j.nmd.2023.03.012
https://doi.org/10.1007/s00415-020-09792-6
https://doi.org/10.1007/s00415-020-09792-6
https://doi.org/10.1016/j.ejpn.2017.02.007
https://doi.org/10.1016/j.ejpn.2017.02.007
https://doi.org/10.1111/dmcn.12922
https://doi.org/10.1016/j.apmr.2022.05.015
https://doi.org/10.1016/j.apmr.2022.05.015
https://doi.org/10.3233/JND-180310
https://doi.org/10.1037/0003-066X.55.1.34
https://doi.org/10.1037/0003-066X.55.1.34
https://doi.org/10.2307/2787065
https://doi.org/10.2307/2787065
https://doi.org/10.2307/3090197
https://doi.org/10.1037/0022-3514.57.6.1069
https://doi.org/10.1037/0022-3514.57.6.1069
https://doi.org/10.3390/children5070098
https://doi.org/10.1016/S2215-0366(20)30515-0
https://doi.org/10.1016/S2215-0366(20)30515-0
https://doi.org/10.1186/1477-7525-9-8
https://doi.org/10.1186/1477-7525-9-8
https://doi.org/10.1037/a0025195
https://doi.org/10.1037/a0025195
https://doi.org/10.1080/00223980.2016.1203276
https://doi.org/10.1007/s11205-013-0361-4
https://doi.org/10.1177/1359105314532973
https://doi.org/10.1177/1359105314532973
https://doi.org/10.1016/j.apmr.2016.11.012
https://doi.org/10.1016/j.apmr.2016.11.012
https://doi.org/10.1016/j.apmr.2016.09.123
https://doi.org/10.1016/j.apmr.2016.09.123
https://doi.org/10.1093/abm/kaz048
https://doi.org/10.1016/j.dhjo.2018.09.005
https://doi.org/10.1016/j.dhjo.2018.09.005
https://doi.org/10.1016/j.dhjo.2013.11.001
https://doi.org/10.1016/j.jad.2021.09.098
https://doi.org/10.1016/j.jad.2021.09.098
https://doi.org/10.1038/s41398-020-00982-4
https://doi.org/10.1016/j.psychres.2020.113452
https://doi.org/10.1097/MD.0000000000029022
https://doi.org/10.1097/MD.0000000000029022
https://doi.org/10.1186/s12888-020-03012-1
https://doi.org/10.1186/s12888-020-03012-1
https://doi.org/10.1111/asap.12314
https://doi.org/10.1002/jcop.22832
https://doi.org/10.3390/ijerph18115875
https://doi.org/10.3389/fpsyg.2020.567522
https://doi.org/10.1111/ene.14697
https://doi.org/10.1080/09638288.2019.1597182
https://doi.org/10.1080/09638288.2019.1597182
https://doi.org/10.1037/hea0001079
https://doi.org/10.1186/s12888-022-04265-8
https://doi.org/10.1016/S1474-4422(18)30024-3
https://doi.org/10.1111/j.1468-1331.2007.01979.x
https://doi.org/10.1111/j.1468-1331.2007.01979.x


Page 13 of 13Sanzo’ et al. BMC Psychology          (2024) 12:243 

42. Turner C, Hilton-Jones D. Myotonic dystrophy: diagnosis, management 
and new therapies. Curr Opin Neurol. 2014;27(5):599–606. https://doi.
org/10.1097/WCO.0000000000000128

43. Karceski S. Diagnosis and treatment of facioscapulohumeral muscular dystro-
phy: 2015 guidelines. Neurology. 2015;85(4):e41–3. https://doi.org/10.1212/
WNL.0000000000001865

44. Klein CJ. Charcot-Marie-tooth disease and other Hereditary neuropathies. 
Continuum (Minneap Minn). 2020;26(5):1224–56. https://doi.org/10.1212/
CON.0000000000000927

45. Di Fabio A, Palazzeschi L. Multidimensional scale of Perceived Social Support 
(MSPSS): un contributo alla validazione italiana. [Multidimensional scale of 
Perceived Social Support (MSPSS): a contribution to Italian validation]. Coun-
sel G Ital Ric Appl. 2015;8(3):127–40.

46. Prezza M, Principato MC. La Rete Sociale E Il sostegno sociale. In: Prezza M, 
Santinello M, editors. Conoscere La comunità. Bologna: Il Mulino; 2002. pp. 
193–233.

47. Zimet GD, Dahlem NW, Zimet SG, Farley GK. The multidimensional scale 
of perceived social support. J Pers Assess. 1988;52(1):30–41. https://doi.
org/10.1207/s15327752jpa5201_2

48. Capanna C, Stratta P, Hjemdal O, Collazzoni A, Rossi A. The Italian valida-
tion study of the resilience scale for adults (RSA). BPA Appl. Psychol. Bull. 
2015;63(272):16–24.

49. Hjemdal O, Friborg O, Stiles TC, Rosenvinge JH, Martinussen M. Resilience 
predicting psychiatric symptoms: a prospective study of protective factors 
and their role in adjustment to stressful life events. Clin Psychol Psychother. 
2006;13(3):194–201. https://doi.org/10.1002/cpp.488

50. Achenbach TM, Rescorla LA, editors. Manual for the ASEBA school-age forms 
& profiles. Burlington (VT): University of Vermont, Research Centre for Chil-
dren, Youth and Families; 2001.

51. Achenbach TM, Rescorla LA, editors. Manual for the ASEBA adult forms & 
profiles. Burlington (VT): University of Vermont, Research Center for Children, 
Youth, & Families; 2003.

52. Achenbach TM. International findings with the Achenbach System of empiri-
cally based Assessment (ASEBA): applications to clinical services, research, 
and training. Child Adolesc Psychiatry Ment Health. 2019;13(1). https://doi.
org/10.1186/s13034-019-0291-2

53. Gocheva V, Schmidt S, Orsini AL, Hafner P, Schaedelin S, Weber P, et al. 
Psychosocial adjustment and parental stress in Duchenne muscular dys-
trophy. Eur J Paediatr Neurol. 2019;23(6):832–41. https://doi.org/10.1016/j.
ejpn.2019.09.008

54. Chieffo DPR, Moriconi F, Pane M, Lucibello S, Ferraroli E, Norcia G, et al. A 
Longitudinal Follow-Up study of intellectual function in Duchenne muscular 
dystrophy over age: is it really stable? J Clin Med. 2023;12(2):403. https://doi.
org/10.3390/jcm12020403

55. Gosar D, Košmrlj L, Musek PL, Meško T, Stropnik S, Krkoč V, et al. Adaptive 
skills and mental health in children and adolescents with neuromuscular 
diseases. Eur J Paediatr Neurol. 2021;30:134–43. https://doi.org/10.1016/j.
ejpn.2020.10.008

56. IBM Corp. Released 2021. IBM SPSS statistics for Windows, Version 28.0. 
Armonk, NY: IBM Corp.

57. Cohen J. Statistical power analysis for the behavioral sciences. 2nd ed. New 
York: Routledge; 1988.

58. Hjemdal O, Roazzi A, Dias Mda G, Friborg O. The cross-cultural validity of the 
resilience scale for adults: a comparison between Norway and Brazil. BMC 
Psychol. 2015;3(1):18. https://doi.org/10.1186/s40359-015-0076-1

59. Anyan F, Hjemdal O, Bizumic B, Friborg O. Measuring resilience across Austra-
lia and Norway: validation and psychometric properties of the English ver-
sion of the resilience scale for adults. Eur J Psychol Assess. 2020;36(2):280–8. 
https://doi.org/10.1027/1015-5759/a000509

60. Jakobsen IS, Madsen LMR, Mau M, Hjemdal O, Friborg O. The relationship 
between resilience and loneliness elucidated by a Danish version of the resil-
ience scale for adults. BMC Psychol. 2020;8(1):131. https://doi.org/10.1186/
s40359-020-00493-3

61. Maison D, Jaworska D, Adamczyk D, Affeltowicz D. The challenges arising 
from the COVID-19 pandemic and the way people deal with them. A 
qualitative longitudinal study. PLoS ONE. 2021;16(10):e0258133. https://doi.
org/10.1371/journal.pone.0258133

62. Tomaino SCM, Cipolletta S, Kostova Z, Todorova I. Stories of life during the 
First Wave of the COVID-19 pandemic in Italy: a qualitative study. Int J Environ 
Res Public Health. 2021;18(14):7630. https://doi.org/10.3390/ijerph18147630

63. Luciano M, Sampogna G, del Vecchio V, Giacco D, Mulè A, Maj M, et al. The 
family in Italy: cultural changes and implications for treatment. Int Rev 
Psychiatry. 2012;24(2):149–56. https://doi.org/10.3109/09540261.2012.656306

64. Rodrigues NG, Han CQY, Su Y, Klainin-Yobas P, Wu XV. Psychological impacts 
and online interventions of social isolation amongst older adults during 
COVID-19 pandemic: a scoping review. J Adv Nurs. 2022;78(3):609–44. 
https://doi.org/10.1111/jan.15063

65. Stępień A, Sobińska M, Rekowski W, Krawczyk MJ. Pandemic decrease 
of in-person physiotherapy as a factor in parent perceived decline in 
function in children with neuromuscular disorders. J Pediatr Rehabil Med. 
2022;15(4):677–89. https://doi.org/10.3233/PRM-210002

66. Hoskin J. Taking charge and letting go: exploring the ways a transition to 
Adulthood project for teenagers with Duchenne muscular dystrophy has 
supported parents to prepare for the future. Br J Spec Educ. 2017;44(2):165–
85. https://doi.org/10.1111/1467-8578.12173

67. Irmler M, Gebhard B. Psychomotor intervention to enhance self-and 
body-concept in children with Duchenne muscular dystrophy. Sci Sports. 
2014;29:S43–4. https://doi.org/10.1016/j.scispo.2014.08.086

68. Armitage JM, Kwong ASF, Tseliou F, Sellers R, Blakey R, Anthony R, et al. Cross-
cohort change in parent-reported emotional problem trajectories across 
childhood and adolescence in the UK. Lancet Psychiatry. 2023;10(7):509–17. 
https://doi.org/10.1016/S2215-0366(23)00175-X

69. Collier Villaume S, Chen S, Adam EK. Age disparities in prevalence of 
anxiety and Depression among US adults during the COVID-19 pan-
demic. JAMA Netw Open. 2023;6(11):e2345073. https://doi.org/10.1001/
jamanetworkopen.2023.45073

70. Ivanova MY, Achenbach TM, Rescorla LA, Tumer LV, Ahmeti-Pronaj A, Au A, et 
al. Syndromes of self-reported psychopathology for Ages 18–59 in 29 societ-
ies. J Psychopathol Behav Assess. 2015;37(2):171–83. https://doi.org/10.1007/
s10862-014-9448-8

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 

https://doi.org/10.1097/WCO.0000000000000128
https://doi.org/10.1097/WCO.0000000000000128
https://doi.org/10.1212/WNL.0000000000001865
https://doi.org/10.1212/WNL.0000000000001865
https://doi.org/10.1212/CON.0000000000000927
https://doi.org/10.1212/CON.0000000000000927
https://doi.org/10.1207/s15327752jpa5201_2
https://doi.org/10.1207/s15327752jpa5201_2
https://doi.org/10.1002/cpp.488
https://doi.org/10.1186/s13034-019-0291-2
https://doi.org/10.1186/s13034-019-0291-2
https://doi.org/10.1016/j.ejpn.2019.09.008
https://doi.org/10.1016/j.ejpn.2019.09.008
https://doi.org/10.3390/jcm12020403
https://doi.org/10.3390/jcm12020403
https://doi.org/10.1016/j.ejpn.2020.10.008
https://doi.org/10.1016/j.ejpn.2020.10.008
https://doi.org/10.1186/s40359-015-0076-1
https://doi.org/10.1027/1015-5759/a000509
https://doi.org/10.1186/s40359-020-00493-3
https://doi.org/10.1186/s40359-020-00493-3
https://doi.org/10.1371/journal.pone.0258133
https://doi.org/10.1371/journal.pone.0258133
https://doi.org/10.3390/ijerph18147630
https://doi.org/10.3109/09540261.2012.656306
https://doi.org/10.1111/jan.15063
https://doi.org/10.3233/PRM-210002
https://doi.org/10.1111/1467-8578.12173
https://doi.org/10.1016/j.scispo.2014.08.086
https://doi.org/10.1016/S2215-0366(23)00175-X
https://doi.org/10.1001/jamanetworkopen.2023.45073
https://doi.org/10.1001/jamanetworkopen.2023.45073
https://doi.org/10.1007/s10862-014-9448-8
https://doi.org/10.1007/s10862-014-9448-8

	Psychosocial resources and psychopathology among persons with neuromuscular disorders during the COVID-19 pandemic
	Abstract
	Background
	The investigation of mental health among persons with neuromuscular diseases
	The impact of the COVID-19 pandemic on mental health

	Materials and methods
	Participants and procedures
	Measures
	Statistical analyses

	Results
	Participants
	Well-being and psychopathology dimensions
	The relationship between well-being and psychopathology dimensions

	Discussion
	Strengths and limitations

	Conclusion
	References


