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Background: The role of childhood trauma (CT) and its impact on therapeutic adherence in patients with multiple
sclerosis (MS) has been poorly explored. The aim of this study was to investigate the association between CT and
treatment adherence, and to test the potential mediating role of the physician-patient rapport in this association.
Methods: Two hundred and five patients with MS were enrolled and completed self-report measures assessing the
main study variables. Mediation models analyzing the direct and indirect effects of CT on treatment adherence
through the physician—patient rapport were performed while controlling for socio-demographic and clinical
confounding factors.

Results: The models showed that the total effect of CT on treatment adherence was significant (B = —0.050, p <
.001) and that this association was mediated by lower interpersonal physician—patient connection (B = —0.014,
p = .019).

Conclusions: These findings suggest that CT may negatively affect treatment adherence in patients with MS and
that this association is significantly mediated by difficulties in the physician—patient interpersonal connection,
highlighting the importance of targeted psychological interventions to improve disease management and patient
care.

1. Introduction as cognitive and behavioral involvement is frequent and psychiatric

comorbidities are commonly reported (Menculini et al., 2023). These

Childhood trauma (CT), such as physical, sexual, and emotional
abuse and neglect, is associated not only with an increased risk of
developing many chronic physical diseases (Nelson et al., 2020), but
there is also evidence that in several cases it negatively affects treatment
response and adherence (Bellis et al., 2024). CT significantly hinders the
relationship with physicians and treatment adherence due to difficulties
in regulating emotions and behaviors, poor self-care skills, a sense of
distrust in oneself and others, and difficulty trusting care relationships
(Farina and Schimmenti, 2025). Multiple sclerosis (MS) is a chronic
inflammatory disease in which treatment adherence represents a key
component of disease management and one of the most important
modifiable factors influencing clinical outcomes (Rodriguez de Antonio
et al., 2025). The complexity of MS extends beyond physical disability,
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features may influence patients’ engagement with care and adherence to
prescribed therapies (Washington and Langdon, 2022). As in other
neuroinflammatory and autoimmune diseases, CT is recognized as
playing a possible role in determining the disease and its course, severity
and management of MS (Vitturi et al., 2023), but this role has been
scarcely studied (Bruce et al., 2010; Khaw et al., 2021; Polick et al.,
2022). In particular, there are still limited data on the role of CT and
its relational consequences in influencing treatment adherence, which is
known to be a critical component in the management of this disease
(Patti, 2010). Investigating factors associated with therapeutic compli-
ance, including psychosocial and relational aspects, may provide clini-
cally relevant insights into mechanisms that contribute to variability in
treatment behaviors in this medical condition. With this in mind, the
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aim of this study is to investigate, in patients with MS, the association
between CT and treatment adherence, and to test the potential medi-
ating role of interpersonal physician-patient connection in this
association.

2. Methods
2.1. Participants

According to the sample size guidelines of Fritz and MacKinnon
(2007), assuming small/medium effect sizes for both the “a” and “b”
paths (i.e., 0.26) in the mediation model, the analyses required mini-
mum sample size of 162 with the percentile bootstrap procedure to
provide a statistical power of 0.80.

Between December 2024 and December 2025, 205 patients with MS
attending the Multiple Sclerosis Center of the Policlinico Universitario
Agostino Gemelli IRCCS, Rome, were consecutively enrolled in this
observational study. Eligibility criteria included: i) age >18 years, ii) a
diagnosis of relapsing multiple sclerosis (RMS) according to the 2017
McDonald criteria (Thompson et al., 2018), iii) the provision of written
informed consent. Exclusion criteria comprised the presence of language
barriers or any condition potentially affecting comprehension or the
accurate completion of questionnaires. Patients were recruited during
routine clinical visits. After providing written informed consent, par-
ticipants completed a set of electronic questionnaires administered via
tablet.

The study protocol was approved by the Comitato Etico Territoriale
Lazio Area 3 — Rome (approval issued on November 6, 2024; adminis-
trative resolution dated November 21, 2024) and was registered on
ClinicalTrials.gov (identifier: NCT06718920) on December 2, 2024. The
study was conducted in accordance with the principles of the Declara-
tion of Helsinki.

2.2. Assessment procedure

All patients had a confirmed diagnosis of MS at the time of enrol-
ment. Sociodemographic (i.e., biological sex, age, educational level,
occupation, marital status) and clinical data (i.e., alcohol use and to-
bacco use, current MS medications status, and medical comorbidity)
were collected at the study entry. Neurological disability was assessed at
enrolment and using the Expanded Disability Status Scale (EDSS;
Kurtzke, 1983). Patients were also asked to complete the following
self-report measures: The Childhood Trauma Questionnaire - Short Form
(CTQ-SF; Scher et al., 2001), the “rapport” dimension of the Medical
Interview Satisfaction Scale (MISS-21; Meakin and Weinman, 2002) and
the Morisky Medication Adherence Scale (MMAS; Morisky et al., 2008).
A detailed description of these tools as well as of the diagnostic work-up
is provided in the Supplementary Materials.

3. Statistical analysis

All analyses were performed using the SPSS (20.0) statistical package
(IBM, Armonk, NY, USA). The association between the main study
variables was investigated using Pearson’s r correlation coefficient. To
investigate whether the association between CT and medication adher-
ence was mediated by physician-patient rapport, a single mediation
analysis was performed by means of the “Model 4" method of SPSS
Macro Process v3.5 (Hayes, 2012) using 5000 bootstrap samples. In this
model CTQ total score was set as the independent variable, MMAS total
score as the dependent variable, and MISS-21 rapport dimension as the
mediator. Potential socio-demographic and clinical data were included
as covariates. Following Baron and Kenny (1986), three separate paths
were reported: i) path a (i.e., the direct effect of CT on MISS-21 rapport
dimension), ii) path ¢’ (i.e., the direct effect of CTQ on MMAS total
score), iii) path c¢ (i.e., the total effect of CT on MMAS total score,
summing the direct and indirect effect). Path b (i.e., the association of
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MISS-21 rapport dimension with MMAS total score) and path ab (i.e., the
indirect effect of CT on medication adherence through interpersonal
physician-patient connection) are also shown graphically.

4. Results

The descriptive statistics of the current sample and the zero-order
correlations are reported in Table 1 and Supplementary Table 1,
respectively.

The results of mediational model (i.e., CTQ total score as the inde-
pendent variable, MMAS total score as the dependent variable, and
MISS-21 rapport dimension as the mediator) is shown graphically in
Fig. 1 and reported in full in Supplementary Table 2. The total effect
was negative and significant [B= —.042, SE = .014 (95% CI: —.069;
—.015), p= .002], suggesting that higher CTQ scores were associated
with lower medication adherence. Moreover, the effect of CTQ scores
were negative and significant on physician-patient rapport [B= —.181,
SE=.046 (95% CI: —.271; —.090), p< .001]. In turn, physician-patient
rapport was positively associated with medication adherence [B=
.082, SE =.021 (95% CI: .041; .123), p< .001]. The direct effect of CT on
medication adherence was negative and significant [B= —.027, SE=
.014 (95% CI: —.054; —.0002), p= .048]. The indirect effect via
physician-patient rapport was also negative and significant [B= —.015,
BootSE = .006 (95% CI: —.028; —.005) p= .012] suggesting that the
association between CT and medication adherence was significantly
mediated by lower interpersonal physician-patient connection.

5. Discussion

The results of this study confirm that CT can affect treatment
adherence in patients with MS, regardless of the severity of their
disability and medication status. Furthermore, as expected, our study
showed that this association is significantly mediated by lower scores in
patients’ perceived interpersonal connection and trust during the

Table 1
Descriptive statistics of the sample (N = 205).

Age — M = SD / Median (IQR) 38.36 + 10.00 / 37

(31.50-46)
Females — N (%) 154 (75.1)
Unemployed — N (%) 44 (21.5)
Bachelor’s Degree or higher — N (%) 121 (59.0)
Married or living with partner — N (%) 110 (53.7)
Socioeconomic status (SES)*
Low — N (%) 17 (8.3)
Medium — N (%) 115 (56.1)
High - N (%) 73 (35.6)
Tobacco use — N (%) 58 (28.3)
Alcohol use — N (%) 63 (30.7)
Current MS medications
None medications — N (%) 14 (6.8)
Higher Efficacy medications — N (%) 163 (79.5)
Low/Moderate Efficacy medications — N (%) 28 (13.7)
MS medication route of administration
Intravenous — N (%) 148 (72.2)
Oral - N (%) 41 (20.0)
Subcutaneous — N (%) 2(1.0)
Medical or psychiatric comorbidity — N (%) 28 (13.7)

CTQ Total score — M =+ SD / Median (IQR)

CTQ denial dimension — M + SD / Median (IQR)

MISS-21 rapport dimension - M + SD / Median
(IQR)

MMAS Total score — M + SD / Median (IQR)

EDDS Total score — M + SD / Median (IQR)

35.37 + 8.83 / 32 (30-38)
11.28 +2.81 /12 (10-13)
24.25 + 4.14 / 26 (22-28)

7.26 +1.29 / 8 (7-8)
1.95 + 1.20 / 1.5 (1-2.5)

Note:* SES was calculated using education, employment status, and area of
residence according to d'Errico et al. (2017).

Abbreviation: M= mean; SD= standard deviation; IQR= Interquartile Range;
MS= Multiple Sclerosis; CTQ= Childhood Trauma Questionnaire; MISS-21=
Medical Interview Satisfaction Scale; MASS: Morisky Medication Adherence
Scale; EDSS= Expanded Disability Status Scale.
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Fig. 1. Graphical representation of the results from the mediation model.

Abbreviation: CTQ= Childhood Trauma Questionnaire; MISS-21= Medical Interview Satisfaction Scale; MASS: Morisky Medication Adherence Scale; MS= Multiple

Sclerosis; EDSS= Expanded Disability Status Scale.

Note: The reported estimates were obtained controlling for potentially competing factors (i.e., sex, age, educational level; alcohol use and tobacco use, occupation,
marital status, EEDS total score, current MS medications status, denial subscale of the CTQ and medical comorbidity).

*=p < .05; **=p < .01; ***=p < .001.

interaction with their physician (i.e., the MISS-21 rapport dimension
total score).

It has been widely demonstrated that the presence of CT negatively
affects treatment adherence for several reasons: emotional and behav-
ioral difficulties, poor coping resources, feelings of mistrust and help-
lessness, and an increased risk of developing concomitant psychiatric
disorders such as anxiety and depression, which further reduce adher-
ence (Corallo et al., 2019). One of the most typical consequences of CT
that creates the greatest clinical difficulties in the treatment of physical
illnesses is a lack of trust in others, particularly caregivers and doctors.
These difficulties are caused by the fact that over 90% of child abuse is
perpetrated by one or both parents, which generates negative expecta-
tions and problems in subsequent care relationships (Farina and
Schimmenti, 2025).

In patients with MS, effective disease management depends on sus-
tained adherence to treatment and scheduled clinical monitoring.
However, psychosocial factors, including emotional, cognitive, and
relational dimensions, may meaningfully interfere with patients’
engagement in clinical care and compromise the continuity of treatment
over time (Patti, 2010; Rodriguez de Antonio et al., 2025; Washington
and Langdon, 2022). Furthermore, it should be considered that trau-
matic experiences during childhood may also have broader implications
for MS disease course, potentially through both psychological (e.g.,
dysfunctional coping strategies) and biological mechanisms (e.g.,
long-lasting alterations in stress-response systems and inflammatory
processes) that may be involved in MS-related outcomes (Mitsonis et al.,
2009; Polick et al., 2022).

Thus, regardless of its limitations (e.g. the use of self-reports, the
cross-sectional approach which preclude to establish the cause-effect
relationship between the study variables), our findings are have
important clinical implications. Specifically, physicians should be
increasingly aware of the potential presence of CT in patients with MS,
as these experiences are likely underrecognized in routine clinical
practice, and consider incorporating CT assessment into clinical evalu-
ation to identify patients who may benefit from targeted psychological
interventions (Bruce et al., 2010).

Our results underscore the importance of considering relational and
psychological dimensions within routine clinical management
(Rodriguez de Antonio et al., 2025; Washington and Langdon, 2022), as

they may represent modifiable targets to improve adherence and opti-
mize long-term care in this population. Future studies should investigate
whether targeted psychological interventions for people with MS and a
history of CT may improve treatment adherence and clinical outcomes.
Moreover, further research is needed to examine whether different types
of CT may differentially influence these associations. A person-centered
approach integrating psychological assessment into MS care may
contribute to improved disease management.
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