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Abstract

Objective: At the time of multiple sclerosis (MS) diagnosis, identifying those at risk for poorer health-related quality of life
and emotional well-being can be a critical consideration for treatment planning. This study aimed to test whether adverse
childhood experiences predict MS patients’ health-related quality of life and emotional functioning at time of diagnosis and
initial course of disease.

Methods: We recruited patients at the time of new MS diagnosis to complete self-report surveys at baseline and a one-
year follow-up. Questionnaires included the Adverse Childhood Experiences (ACEs), as well as the MS Knowledge
Questionnaire (MSKQ), the 36-Item Short Form Health Survey (SF-36), and Self-Management Screening (SeMaS).

Results: A total of n = 31 participants recently diagnosed with relapsing remitting MS (median EDSS = 1.0, age M = 33.84 ±
8.4 years) completed the study measures. The ACEs significantly predicted health-related quality of life (SF-36) at baseline
(Adjusted R2 = 0.18, p = 0.011) and follow-up (Adjusted R2 = 0.12, p = 0.03), baseline scores on the SeMaS Depression scale
(Adjusted R2 = 0.19, p = 0.008), as well as follow-up scores on the SeMaS Anxiety (Adjusted R2 = 0.19, p = 0.014) and SeMaS
Depression (Adjusted R2 = 0.14, p = 0.036) scales. Importantly, increased ACEs scores were predictive of increased anxiety
at the one-year follow-up assessment, compared to baseline.

Conclusions: Childhood adversity predicts health-related quality of life and emotional well-being at time of MS diagnosis
and over the initial course of the disease. Measured using a brief screening inventory (ACEs), routine administration may be
useful for identifying patients in need of increased supportive services.
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Introduction

Multiple sclerosis (MS) is a chronic and progressive au-
toimmune disease of the central nervous system (CNS),
causing neuroinflammation and neurodegeneration (Filippi
et al., 2019; Lucchinetti et al., 2011). MS is typically di-
agnosed at a relatively young age, frequently in young to mid
adulthood (Alroughani and Boyko, 2018; Tardieu et al., 2016;
Tur and Thompson, 2015), and is up to 3 times more prevalent
in females, compared to males (Briggs and Hill, 2020; Wallin
et al., 2019;Walton et al., 2020). Receiving the diagnosis of an
unpredictable, chronic, and progressive disease without cure

may cause significant emotional distress (Patten et al., 2017;
Werfel and Trettin, 2020). Inherent and learned coping
mechanisms during the time of MS diagnosis and thereafter
can ameliorate emotional reaction to diagnosis and disease
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(Calandri et al., 2017; Grech et al., 2018; Holland et al.,
2019), resulting in reduced stress and better medication
adherence (Bruce et al., 2010; Tarrants et al., 2011), as well
as overall better outcomes (Strober, 2017; Van der Werf
et al., 2003). On the other hand, maladaptive coping styles
(e.g., avoidance) have been linked to increased depression
and anxiety, and lower quality of life in individuals with MS
(Goretti et al., 2010; Rabinowitz and Arnett, 2009; Roubinov
et al., 2015).

Many individuals diagnosed with MS adjust to their
illness and generally report satisfaction with life, regardless
of level of disability, disease type, or disease progression
(Chalk, 2007; Holland et al., 2019; Van Damme et al., 2016;
Wilski et al., 2019; Yamout et al., 2013). Others, however,
face a prolonged period of emotional distress, which can be
long lasting, interfere with treatment adherence, and may
exacerbate their disease (Patten et al., 2017; Werfel and
Trettin, 2020). Identifying those who are at increased risk
for poor coping and adjustment as early as at the time of
diagnosis and providing them with the appropriate mental
health services and support may have critical implications
for their prognosis, as well as overall quality of life.

Childhood trauma and adversity have been established as
major risk factors for mental and physical health problems
in adulthood (Bellis et al., 2014; Felitti et al., 1998; Hughes
et al., 2017; Sachs-Ericsson et al., 2016). Reduced psy-
chological coping mechanisms related to multiple psycho-
logical, cognitive and psychosocial pathways are potentially
the fundamental link between chronic stress and traumatic
experiences in childhood and elevated emotional distress in
adulthood (Nurius et al., 2015; Sachs-Ericsson et al., 2016).
In the brain, exposure to stress was shown to lead to structural
and functional alterations in the prefrontal cortex and
limbic areas involved in stress-response (e.g., amygdala,
hippocampus) by exerting its effects on neural plasticity
mechanisms (McEwen and Gianaros, 2011; McEwen,
2012, 2016). At the endocrine level, chronic psychological
stress has been linked to hyperactivation of the hypothalamic
pituitary adrenal (HPA) axis (Miller et al., 2007; Heim et al.,
2008) through elevated secretion of corticotropin-releasing
factor (CRF), which can lead to dysregulation of the anti-
inflammatory pathways (Bottasso, 2018; Chrousos, 1995). In
addition, dysregulation of the HPA axis related to childhood
stress and trauma has been linked to psychopathology in
adulthood, including depression (Heim et al., 2008; Shea
et al., 2005) and anxiety (Faravelli et al., 2012). The immune
system is also sensitive to stress, and exposure to stress
during childhood has been linked to increased inflammatory
processes which can be long-lasting. For instance, it has been
shown that children who experienced adverse events before
the age of 8, had elevated inflammatory markers (interleukin-
6; IL-6, C-reactive protein; CRP) in late childhood and early
adolescence (ages 10–15) (Slopen et al., 2013). Elevated
CRP, IL-6, and tumor necrosis factor-α (TNF-α) were also

identified in adults who were exposed to adverse events in
childhood, suggesting that these pro-inflammatory processes
endure well into adulthood (Baumeister et al., 2016).

The Adverse Childhood Experiences (ACEs; Felitti
et al., 1998) is a 10-item yes/no inventory developed to
facilitate the study of these experiences on health outcomes.
Resulting from a large epidemiologic study (n = 17,337)
conducted by the U.S. health maintenance organization
Kaiser Permanente and the Centers for Disease Control and
Prevention, it includes the events that were associated with
the greatest impact on health. The ACEs has since been well
validated across a range of populations and shown to be
highly predictive of behavioral and mental health status,
including increased risk for developing depression and
suicidality (Chapman et al., 2004; Felitti et al., 1998;
Merrick et al., 2017; Schilling et al., 2007), as well as
increased utilization of psychotropic medications (Anda
et al., 2007). It has also been linked to increased risk of
developing various medical conditions in adulthood, in-
cluding obesity, heart disease, cancer, and lung disease
(Dube et al., 2009; Felitti et al., 1998).

Adverse childhood experiences have also been linked to
autoimmune disorders, with those experiencing two or more
events in childhood at a higher risk for hospitalization with a
diagnosis of an autoimmune disorder well into adulthood
(Dube et al., 2009). ACEs scores were additionally asso-
ciated with prevalence and severity of systemic lupus er-
ythematosus (SLE) (DeQuattro et al., 2020) and rheumatic
diseases (Luiz et al., 2018). However, the role of childhood
trauma has not been well characterized in MS. Preliminary
studies have found increased prevalence of self-reported
childhood trauma in individuals with MS, compared to the
general population, which was further associated with an
increased relapse rate among those diagnosed with MS
(Spitzer et al., 2012). Utilizing the ACEs, our group has
previously reported increases linked to earlier age of onset
and decreased estimated premorbid cognitive functioning
(Shaw et al., 2017).

Further distinguishing the link between childhood ad-
versity, health-related quality of life, and psychological
functioning in MS may have critical implications for
treatment planning and outcomes. Identifying those patients
who are at an increased risk, as early as at the time of initial
diagnosis, may allow the treatment team to promptly pro-
vide these individuals additional resources for emotional
support, with the goal of improving coping and adjustment,
ultimately leading to better prognosis and overall quality of
life.

This is the first study to characterize the role of adverse
childhood experiences in health-related quality of life and
emotional well-being in individuals recently diagnosed with
MS. Childhood trauma was measured through the ACEs,
and its efficacy was examined in an effort to predict health-
related quality of life and emotional functioning at the initial
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diagnosis, as well as at a one-year follow-up. In addition,
previous studies suggested that increasing patients’ knowl-
edge about their disease can mediate psychological reaction
to MS diagnosis (Johnson, 2003) by empowering the patients
and allowing them to assume a more active role in the
medical decision making process (Colligan et al., 2017;
Heesen et al., 2004, 2007). Thus, the predictive power of the
ACEs was also compared to that of MS disease knowledge,
as measured by the MS Knowledge Questionnaire (MSKQ).
We hypothesized that the ACEs will significantly predict
health-related quality of life and emotional functioning both
at the time of diagnosis, as well as following one year, in
individuals with MS. We further hypothesized that the ACEs
will be a stronger predictor of these factors, relative to the
MSKQ.

Methods

Participants

A total of 54 participants were recruited for this study, with n
= 31 (ages 20 to 53, mean age = 33.84) completing all study
measures. Demographic and clinical characteristics of the
sample are summarized in Table 1. Participants were re-
cruited and enrolled by the NYU Langone MS Compre-
hensive Care Center inNewYork, NewYork. All participants
had a confirmed diagnosis of relapsing-remitting MS ac-
cording to established criteria (Thompson et al., 2018). El-
igibility criteria included ages between 18 and 65, without
other major medical or psychiatric conditions, including
seizure disorders, mood disorders, and psychotic disorders, to
enable a more direct assessment of emotional reaction to MS
diagnosis in our participants. In addition, all participants were
able to understand and complete questionnaires written in
English.

All participants provided written informed consent to
study procedures approved by the Institutional Review
Board and Committee on Research Involving Human

Subjects at NYU Langone Health, New York, New York
(IRB approval number i16-00203), and in compliance with
the Helsinki Declaration.

Materials

Baseline questionnaires were administered to participants
within one month of the visit confirming their MS diagnosis.
The survey was completed electronically on the HIPAA
compliant NYU REDCap database and included the ACEs,
MS Knowledge Questionnaire (MSKQ), Medical Outcomes
Study Short Form–36 Items (SF-36), and Self-Management
Screening (SeMaS). At one year following the baseline
survey, participants were contacted by email or phone to
complete the follow-up survey. The follow-up survey in-
cluded the MSKQ, SF-36, and SeMaS scales.

Study Measures. The Adverse Childhood Experiences
(ACEs) (Felitti et al., 1998). A 10-item validated, reliable,
and widely used questionnaire assessing childhood expo-
sure to different adverse experience (e.g., physical, verbal,
or sexual abuse, mental illness or substance abuse in the
nuclear family). The ACEs has at least modest test-retest
reliability in healthy populations and an established record
of robust association with health outcomes at the population
level and within many specific disease categories (Bernstein
et al., 2003; Felitti et al., 1998; Zanotti et al., 2018).
Childhood exposure to each of the items on the scale is
scored as one point (with binary Yes/No response to each
item), with a maximum total score of 10. The higher the
score on the ACE scale, the greater is the exposure to
stressful and traumatic events in childhood. An ACEs score
≥ 4 represents an exponentially increased risk for devel-
oping negative physical and emotional outcomes in
adulthood (Felitti et al., 1998). Thus, in the current study we
used both continuous scoring of ACEs (i.e., the number of
ACEs on a 0–10 scale), as well as categorical scoring with 3
groups; No ACEs (ACEs = 0), Low ACEs (ACEs = 1–3),
and High ACEs (ACEs ≥4).

The MS Knowledge Questionnaire (MSKQ) (Giordano
et al., 2010). The MSKQ comprises of 25 items (multiple
choice questions) designed to test the participants overall
knowledge of MS. It was shown to have good acceptability,
internal consistency (Kuder–Richardson-20 = 0.76), and
content validity (Giordano et al., 2010). Each correct answer
to questions on the MSKQ is counted as one point, with a
maximum total score of 25. Higher scores on the MSKQ
reflect a wider extent of knowledge on MS.

The Medical Outcomes Study Short Form–36 Items (SF-
36) (Stewart et al., 1988). A validated and widely used
health status questionnaire assessing the effects of illnesses
on emotional and physical well-being and quality of life,
consisting of eight scales (with response categories vary
between dichotomous Yes/No response and 3–5 point
Likert scales). The SF-36 was demonstrated to have good

Table 1. Sample characteristics.

Participants (n = 31)

Mean age (range) 33.84 (20–53)
Mean years education (range) 16.1 (12–20.5)
Percent female 81%
Race n (%)
Caucasian 24 (77.4%)
African-American 7 (22.5%)
Diagnosis n (%)
RRMS 31 (100%)
SPMS 0 (0%)
PPMS 0 (0%)
Not reported 0 (0%)
Median EDSS (range) 1.0 (0–6.5)
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validity and reliability (McHorney et al., 1993, 1994). Raw
scores were computed for each of the scales and converted
to z-scores based on normative data collected for the US
population. An aggregated score for both the Physical
Component Scale (PCS) and the Mental Component Scale
(MCS) were calculated using the Z-scores for each subscale,
multiplied by their weight and summed scores, according to
the MSQLI SF-36 guidelines. Higher scores on the SF-36
represent better outcomes.

The Self-Management Screening (SeMaS) scale (Eikelenboom
et al., 2013). The SeMaS is comprised of 27 questions derived
from other validated questionnaires, which are grouped into
seven subscales, assessing different aspects of emotional
well-being. It was demonstrated to have good psychometric
properties (positive predictive value = 41.5–77.8%, negative
predictive value = 53.3–99.4%, Cronbach’s alpha = 0.56–
0.87, and convergent construct validity of r2 = 0.317)
(Eikelenboom et al., 2015). For the purpose of the current
study, we looked at the SeMaS Anxiety and Depression
subscales. Each item is rated on a 0 to 4 scale according to its
frequency (Never/Sometimes/Often/Frequently/Always, with
0 being “never” and 4 being “always”). Higher scores on these
scales represent higher levels of emotional distress.

Data analysis

Descriptive statistics were explored for the ACEs and
MSKQ to characterize the sample. The predictive power of
ACEs and MSKQ was examined using linear regression
models. Baseline, follow-up, and change (follow-up minus
baseline) scores on the SF-36, SeMaS Anxiety, and SeMaS
Depression scales were entered as dependent variables. We
predicted that higher ACEe scores would predict lower
scores (i.e., worse outcome) on the SF-36, and higher scores
on both the SeMaS Depression and Anxiety scales (i.e.,
greater levels of depression and anxiety), at both baseline
and follow-up. We further predicted that higher ACEs
scores would predict negative change on the SF-36 (i.e.,
reduced health-related quality of life) and positive change
on both the SeMaS Depression and Anxiety scales (i.e.,
increased depression and anxiety) from baseline to follow-
up.

In addition, an exploratory analysis (due to the small
sample size) was conducted, stratifying the sample by ACEs
severity, as it has been previously shown that an ACEs score
≥ 4 represents an exponentially increased risk for devel-
oping negative physical and emotional outcomes in
adulthood (Felitti et al., 1998). Differences between the
groups on baseline and follow-up outcome measures were
tested with One-Way Analyses of Variance (ANOVA), and
the Fisher’s Least Significant Difference (LSD) post hoc test
was used for significant F-values. We predicted worse
outcomes in participants with ACEs score of 4 or greater,
compared to those with ACEs < 4.

Statistical analyses were performed using SPSS statis-
tical package version 25.0 (IBM Corp, 2017).

Results

ACEs. Twenty-four out of the 31 (77%) participants in our
sample reported at least one ACE, and 6 participants (19%)
reported at least 4 ACEs, with mean score of 2.16 ± 1.88,
ranging between 0 and 7 (Figure 1).

MSKQ. In terms of knowledge of MS, mean score on the
MSKQ at baseline was 8.81 ± 1.22, ranging between 6 and
11. At follow-up, MSKQ was similar (mean = 8.88 ± 0.95,
range 7–10), with no significant differences between
baseline and follow-up measures (as was indicated by a
paired t-test; t = 0.15, p > 0.05), suggesting that in general,
participants in our sample did not accumulate additional
knowledge of the disease in the year between assessments.

ACEs and MSKQ predictions of health-related quality
of life and emotional distress at baseline. The predictive
power of ACEs and MSKQ was examined using a linear
regression model. Baseline SF-36 score, SeMaS Anxiety
score, and SeMaS Depression score were entered as de-
pendent variables. Assumptions of normality, linearity,
homoscedasticity, and absence of multicollinearity were all
met. Results indicated that scores on the ACEs significantly
predicted SF-36 (Adjusted R2 = 0.18, F = 7.45, p = 0.011;
Figure 2) and SeMaS Depression (Adjusted R2 = 0.19, F =
8.03, p = 0.008) scores. ACE did not significantly predict
scores on the SeMaS Anxiety scale at baseline (Adjusted R2

= 0.06, F = 3.02, p = 0.09). The MSKQ did not significantly
predict any of these outcomes at baseline (SF-36, Adjusted
R2 = �0.01, F = 0.56, p = 0.46; SeMaS Depression, Ad-
justed R2 = �0.01, F = 0.52, p = 0.47; SeMaS Anxiety,
Adjusted R2 = �0.02, F = 0.07, p = 0.80) (Table 2).

ACEs and MSKQ predictions of health-related quality
of life and emotional distress at a one-year follow-up. The
ACEs and MSKQ were additionally examined in a linear
regression model using scores on the outcome measures at
the follow-up visit as dependent variables. Assumptions of
normality, linearity, homoscedasticity, and absence of
multicollinearity were all met. Results indicated that scores
on the ACEs significantly predicted SF-36 (Adjusted R2 =
0.12, F = 5.19, p = 0.03; Figure 2), SeMaS Anxiety (Ad-
justed R2 = 0.19, F = 7.0, p = 0.014) and SeMaS Depression
(Adjusted R2 = 0.14, F = 4.95, p = 0.036) scores at follow-
up. The MSKQ did not significantly predict any of the
outcome measures at follow-up (SF-36, Adjusted R2 =
�0.01, F = 0.70, p = 0.41; SeMaS Anxiety, Adjusted R2 =
�0.03, F = 0.09, p = 0.77; SeMaS Depression, Adjusted R2

= �0.04, F = 0.03, p = 0.87) (Table 2).
ACEs and MSKQ predictions of change in health-

related quality of life and emotional distress between
baseline and one-year follow-up. The predictive power of
ACEs and MSKQ was examined using a linear regression
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model. Change scores between baseline and follow-up
assessments on the SF-36, SeMaS Anxiety, and SeMaS
Depression were entered as dependent variables. Assump-
tions of normality, linearity, homoscedasticity, and absence of
multicollinearity were all met. Results indicated that scores
on the ACE significantly predicted change scores on the
SeMaS Anxiety scale (Adjusted R2 = 0.12, F = 4.29, p =
0.049), such that higher ACEs scores were associated with
increased anxiety scores at follow-up compared to baseline (r
= 0.39, p = 0.025). ACEs did not significantly predict change
scores on the SF-36 scale (Adjusted R2 =�0.02,F = 0.38, p =
0.54) or the SeMaS Depression scale (Adjusted R2 = �0.01,
F = 0.79, p = 0.38). The MSKQ did not significantly predict
change scores on any of these outcomes (SF-36, Adjusted R2

= �0.03, F = 0.00, p = 0.96; SeMaS Anxiety, Adjusted R2 =
�0.02, F = 0.38, p = 0.54; SeMaSDepression, Adjusted R2 =
�0.01, F = 0.85, p = 0.36) (Table 2).

Levels of health-related quality of life and emotional
state by ACEs severity. In an exploratory analysis, the
sample was stratified by ACEs severity into three groups; no
ACEs (ACEs = 0; n = 7), Low ACEs (ACEs = 1–3; n = 18)
and High ACEs (ACEs ≥4; n = 6). Differences between the
groups on baseline and follow-up outcome measures were
tested with One-Way Analyses of Variance (ANOVA), and
the Fisher’s Least Significant Difference (LSD) post hoc test
was used for significant F-values. Results indicated sig-
nificant effects of ACEs severity on baseline (F (2, 28) =
3.81, p = 0.03) and follow-up [F (2, 28) = 5.05, p = 0.02]
SeMaS depression scores. A trend was identified in ACEs
severity effects on SF-36 score at baseline [F (2, 28) = 3.07,
p = 0.06] and at follow-up [F (2, 28) = 3.0, p = 0.066], but
results did not reach statistical significance. Post hoc LSD
tests revealed that for baseline SaMaS depression, High
ACEs significantly differed from No ACEs (p = 0.02) and

Low ACEs (p = 0.02), with greater depressive symptoms in
the High ACEs (M = 1.83, SD = 1.47) relative to No ACEs
(M = 0.43, SD = 1.13) and Low ACEs (M = 0.56, SD =
0.86); Low ACEs and No ACEs did not significantly differ
(p = 0.79). Similarly, for follow-up SeMaS depression, High
ACEs significantly differed from No ACEs (p = 0.03) and
Low ACEs (p = 0.004), with greater depressive symptoms
in the High ACEs (M = 3.0, SD = 2.35) relative to No ACEs
(M = 1.0, SD = 2.0) and Low ACEs (M = 0.60, SD = 0.74);
Low ACEs and No ACEs did not significantly differ (p =
0.58) (Figure 3). Finally, an independent sample t-test was
utilized to examine differences in SF-36 between the No
ACEs and High ACEs groups. Results indicated significant
differences between the groups in both baseline SF-36 score
[t (11) = 2.48, p = 0.03] and follow-up SF-36 score [t (11) =
2.28, p = 0.04], with poorer outcomes in the High ACEs at
both baseline (High ACEsM =�1.17, SD = 1.38; No ACEs
M = 0.43, SD = 0.94) and follow-up (High ACEs M =
�1.19, SD = 1.33; No ACEs M = 0.39, SD = 1.18).

Discussion

As hypothesized, our preliminary findings indicated that
childhood trauma, as measured by the ACEs, significantly
predicted poorer health-related quality of life and increased
emotional distress in individuals with MS, both at the time
of diagnosis, as well as at a one-year follow-up. These findings
are consistent with those from previous studies in the general
population demonstrating a strong link between ACEs and a
range of detrimental medical, behavioral, and psychological
outcomes in adulthood (Chapman et al., 2004; Dube et al.,
2009; Felitti et al., 1998; Merrick et al., 2017, 2019), including
a variety of autoimmune disorders (DeQuattro et al., 2020;
Dube et al., 2009; Luiz et al., 2018). Our findings also expand

Figure 1. Frequency distribution of ACE scores in our sample (n = 31).
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on the initial research in individuals with MS, linking child-
hood trauma to an increased relapse rate (Spitzer et al., 2012)
and ACEs with age of onset and cognitive functioning (Shaw
et al., 2017). The current findings further demonstrate that
childhood adversity, as measured by the ACEs, is associated
with health-related quality of life and emotional well-being in
MS, particularly around the time of diagnosis and the first year
of adjustment to the disease.

The ACEs additionally predicted worsened anxiety over
the first year post diagnosis. This discovery is of specific

clinical importance, as it suggests that individuals who
experienced adversity in childhood may have reduced ca-
pacity and skills for coping with adverse events in adulthood
(e.g., being diagnosed with MS), resulting in increased
emotional distress. Reduced psychological coping mecha-
nisms related to multiple psychological, cognitive and
psychosocial pathways are potentially the fundamental link
between chronic stress and traumatic experiences in
childhood, and elevated emotional distress in adulthood
(Nurius et al., 2015; Sachs-Ericsson et al., 2016). Prolonged

Figure 2. ACE scores at baseline predict health-related quality of life (SF-36) at (a) baseline and (b) at a one-year follow-up.
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alterations in nervous, endocrine, and immune regulation in
response to stressful events (Danese and McEwen, 2012;
McEwen, 2012, 2016; Miller et al., 2007; Sachs-Ericsson
et al., 2016) may also increase risks of psychopathology
(Faravelli et al., 2012; Heim et al., 2008; Shea et al., 2005).
Prior studies on emotion regulation in MS have shown that
inherent and learned coping mechanisms can ameliorate
emotional responses to diagnosis and the disease itself
(Calandri et al., 2017; Grech et al., 2018; Holland et al.,
2019), resulting in reduced stress and better medication
adherence (Bruce et al., 2010; Tarrants et al., 2011), as well
as an overall enhanced quality of life (Strober, 2017; Van der
Werf et al., 2003). Thus, referral to appropriate mental
health services and support at the initial diagnosis is po-
tentially crucial in the prognosis of those patients who
experience significant emotional distress, and whom psy-
chological coping skills may be compromised. Our study
demonstrates that childhood adversity, easily measured with
the ACEs, could be essential in identifying patients who are
at increased risk for poor emotional coping and adjustment,
which in turn, can inform treatment planning and provision
of appropriate supportive services.

Consistent with the larger literature (Felitti et al., 1998;
Hillis et al., 2001), the current findings indicated that those
who reported four or more ACEs had the poorest health-
related quality of life and highest depression at both baseline
and follow-up. Interestingly, our findings indicated that
those who faced fewer than four adverse experiences in
childhood were similar to participants who did not expe-
rience any childhood adverse events in terms of depression;
while health-related quality of life had a more linear rela-
tionship with ACEs severity, such that greater ACEs scores

were associated with poorer outcomes. These results sug-
gest that while a cutoff score of four on the ACEs is ap-
propriate for some aspects of emotional well-being (i.e.,
depression) in MS, those with fewer adverse childhood
experiences may still experience reduced quality of life.

Finally, results showed that MS knowledge, measured by
the MSKQ, did not have a significant role in the patient’s
health-related quality of life or emotional distress at the time
diagnosis or follow-up. Furthermore, MSKQ scores did not
significantly differ between baseline and follow-up as-
sessments in our sample, suggesting that participants did not
actively seek additional MS-related knowledge in the first
year following diagnosis. While it has been hypothesized
that increasing patients’ knowledge about their disease may
mediate psychological reaction to MS diagnosis (Johnson,
2003) by empowering the patients and allowing them to
assume a more active role in the medical decision making
process (Colligan et al., 2017; Heesen et al., 2004, 2007), it
may also be associated with increased anxiety (Selinger
et al., 2013). Thus, the role of MS knowledge in emotional
coping and adjustment is not yet clear. In our study, par-
ticipants did not actively seek to increase their knowledge
between assessments and therefore, the role of MS
knowledge in health-related quality of life and emotional
functioning cannot be determined. Future studies, where
participants actively increase their knowledge regarding
their disease would be important in order to examine its
effects on coping, adjustment, and health-related quality of
life.

Study limitations include the relatively small size of our
sample, which may limit statistical power and generaliz-
ability of the findings. In addition, while significant, our

Table 2. Summary of results of regression analyses.

Predictor Outcome Time/Measure Adjusted R2 F P

ACEs SF-36 Baseline 0.18 7.45 0.01a

SeMaS Depression Baseline 0.19 8.03 0.01a

SeMaS Anxiety Baseline 0.06 3.02 0.09
SF-36 Follow-up 0.12 5.19 0.03a

SeMaS Depression Follow-up 0.14 4.95 0.04a

SeMaS Anxiety Follow-up 0.19 7.0 0.01a

SF-36 Change �0.02 0.38 0.54
SeMaS Depression Change �0.01 0.79 0.38
SeMaS Anxiety Change 0.12 4.29 0.049a

MSKQ SF-36 Baseline �0.01 0.56 0.46
SeMaS Depression Baseline �0.01 0.52 0.47
SeMaS Anxiety Baseline �0.02 0.07 0.80
SF-36 Follow-up �0.01 0.70 0.41
SeMaS Depression Follow-up �0.04 0.03 0.87
SeMaS Anxiety Follow-up 0.03 0.09 0.77
SF-36 Change �0.03 0.00 0.96
SeMaS Depression Change �0.02 0.38 0.54
SeMaS Anxiety Change �0.01 0.85 0.36

aDenotes statistically significant values.
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regression-model findings have small Adjusted R-square
values and are not corrected for error rate, warranting
caution in interpretation. While the current findings should
be considered preliminary for these reasons, they clearly
indicate the importance of screening for childhood trauma
and adversity as early as at the time of diagnosis, and support
the use of the ACEs as a valid measure for this purpose.
Replication of these results with a larger sample would be
important to further support the link between childhood
adversity and psychological and health-related outcomes
related to MS diagnosis and initial course of disease.

In addition, our sample is predominantly female and
White. While this is broadly consistent with the general MS
demographics in the United State (Amezcua and McCauley,
2020; Briggs and Hill, 2020; Wallin et al., 2019; Walton
et al., 2020), there is data to suggest that rates of increase in
incidents in MS are higher in Blacks, with greater burden of
disease and functional limitations (Amezcua andMcCauley,
2020). Our study also required participants to complete
questionnaires in English, potentially further limiting the
racial diversity of the sample. Thus, future studies should
examine the effects of demographic factors, such as gender
and race, on the experience of MS diagnosis in larger and
more diverse samples.

Finally, as no measures of emotional functioning prior to
MS diagnosis were available for this study, it is difficult to
determine whether increased depressive symptoms and
decreased health-related quality of life associated with
ACEs at baseline are in fact related to MS diagnosis, or
premorbid. However, increase in anxiety between baseline
and follow-up measures associated with ACEs suggest
increased emotional distress that is likely related, at least in
part, to poorer emotional coping with the initial course of
the disease. Moreover, this study utilized brief self-reported
scales of depression and anxiety, that may not capture the
full psychological extent of emotional adjustment to MS.
Future investigation of the link between childhood adversity
and emotional adjustment to MS utilizing a more compre-
hensive assessment of emotional reactivity and well-being
would be important to fully characterize this important
relationship.

Conclusion

Childhood adversity, simply measured with the ACEs,
could be vital to characterize in MS, and may aid in
identifying those patients who are at long-term risk for
poorer health-related quality of life and increased emotional

Figure 3. One-way ANOVA with three levels of ACEs severity. ACEs effects on (a) baseline SF-36, p = 0.06, (b) follow-up SF-36, p =
0.066, (c) baseline SaMaS Depression, p = 0.03, and (d) follow-up SeMas Depression, p = 0.02.
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distress. Providing appropriate mental health resources and
support to these individuals at the onset of the process may
have critical implications for health and psychological
outcomes by improving their treatment adherence, emo-
tional well-being, and overall quality of life. Future work is
needed to establish the utility of ACEs in our understanding
of MS specifically and approached with more rigorous
design and analyses. This continued line of study will allow
for an ongoing evaluation of the ACEs as a predictor of
mental and physical health outcomes for this disease group.
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