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ABSTRACT

Background Complementary therapies (CTs) are widely
used among persons with multiple sclerosis (MS). Patients’
expectations of treatment effectiveness are linked to CT
use in the general population. However, little is known
about how such expectations vary among people with MS
or whether they are associated with CT use.

Objectives To identify expectation-based clusters among
adults with MS, describe their characteristics and assess
associations with current CT use.

Methods We conducted a cross-sectional analysis

of Swiss MS Registry follow-up survey data collected
between October 2022 and October 2023, exploring
expectations regarding manual, mind-body, natural
product-based and dietary therapies. K-means clustering
was applied to eight variables assessing participants’
expectations of each therapy’s effectiveness for physical
and psychological symptoms. Clusters were described,
and associations with current CT use were analysed using
log-binomial regression.

Results A total of 753 participants were classified

into three expectation clusters: low (20.3%), moderate
(47.6%) and high (32.1%). The low-expectation cluster
included more individuals with progressive MS, severe
gait disability and lowest CT use. Expectation clusters
were significantly associated with current CT use. In
unadjusted analyses, inclusion of the cluster variable
significantly improved model fit (likelihood ratio test
(LRT)=31.25, p<0.001), and participants in the moderate-
expectation and high-expectation clusters were more
likely to use CT compared with the low-expectation
cluster (relative risk (RR) 1.60, 95% Cl 1.26 to 2.04;

RR: 1.80, 95% Cl 1.42 to 2.30). After adjustment, the
association remained significant (LRT=29.01, p<0.001),
with higher likelihoods of CT use in the moderate-
expectation and high-expectation clusters (adjusted RR:
1.58, 95% Cl 1.24 to 2.00; RR: 1.80, 95% Cl 1.41 t0 2.30,
respectively). Sensitivity analyses using an alternative CT
outcome variable yielded consistent results.
Conclusions Expectation profiles are independently
associated with CT use in MS. Addressing misalignments
between patient expectations and evidence may help

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Many persons with multiple sclerosis use comple-
mentary therapies (CTs) alongside or instead of
conventional treatments, particularly women, those
with higher education, longer disease duration and
those not disease-modifying therapies. Whether ex-
pectations of CT effectiveness play a role in CT use
remains unexplored.

WHAT THIS STUDY ADDS

= We found that current CT use is independently as-
sociated with higher expectations after accounting
for past CT use, disease-modifying therapy use and
disease severity. Expectations often diverged from
evidence: in the low expectation cluster, mind—
body therapies were undervalued for psychological
symptoms despite robust support, while natural
product-based therapies were overvalued in the
high expectation cluster despite limited evidence.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= Our findings should prompt clinicians to proactively
elicit and calibrate patient expectations through tar-
geted education that addresses both unwarranted
pessimism and overoptimism about CTs, enabling
evidence-informed choices aligned with individual
needs.

promote informed, evidence-based decision-making about
CTs.

INTRODUCTION

Disease-modifying therapies (DMTs) have
considerably advanced multiple sclerosis
(MS) management, yet symptoms such as
fatigue, pain and spasticity remain a challenge
for many persons with MS (pwMS)." * Conse-
quently, a substantial proportion of pwMS use
complementary therapies (CTs) as adjunctive
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or alternative approaches to conventional treatment,
seeking enhanced symptom control, relief from DMT
side effects and quality of life improvement.*”

In general, CT use is understood to reflect a combina-
tion of demographic, sociocultural, psychological and
disease-related influences.® Previous research indicates
that CT use in MS is more common among women, indi-
viduals with higher educational attainment, those with
longer disease duration and those not using DMTs.* ?
In addition, pwMS who adopt CTs often employ distinct
coping strategies, seeking greater understanding of their
condition, more control over treatment and holistic
approaches to care.'" ' Beyond these factors, expecta-
tions of treatment effectiveness have been shown to shape
CT choices in health contexts outside MS.% 1314 However,
the role of treatment effectiveness expectations in rela-
tion to CT use among pwMS remains largely unexplored.
Consequently, it remains unclear how such expectations
relate to CT use or whether pwMS who use CTs differ in
their expectations from non-users. Examining percep-
tions of CT effectiveness among pwMS may help clarify
patterns of CT adoption and support more informed clin-
ical discussions about CT use, including management of
patient expectations and the alignment of treatment deci-
sions with available evidence.

This study explored the expectations of pwMS regarding
the CT effectiveness in alleviating MS symptoms. We
aimed to: (1) classify adult pwMS into clusters based on
differing levels of expectations about CT effectiveness; (2)
describe and compare these expectation clusters across
sociodemographic and health-related characteristics; and
(3) explore the relationship between expectation clusters
and current CT use.

METHODS

Data source and study population

We used data from the Swiss Multiple Sclerosis Registry
(SMSR), an ongoing longitudinal study that recruits
adults with MS or clinically isolated syndrome (CIS) living
or receiving care in Switzerland. Participation in the
SMSR is voluntary and requires submission of a signed
informed consent form. Participants complete baseline
and follow-up surveys, which are available online and in
paper format in Switzerland’s three official languages:
German, French and Italian. The SMSR is a citizen-
science project; survey instruments are co-developed with
participants. Further information about the SMSR can be
found elsewhere."” '

We used data from the annual SMSR follow-up survey,
distributed to 2332 participants beginning in October
2022, with data collection concluding in October 2023.
This survey included a supplementary questionnaire on
CT use, co-developed by the Institute for Complementary
and Integrative Medicine, University Hospital Zurich, as
part of the Participatory Evidence Synthesis in Multiple
Sclerosis and Complementary Therapies project. The
questionnaire assessed participants’ past, current and

potential future use of CTs for specific reasons (eg, to
alleviate MS symptoms, improve quality of life) or symp-
toms (eg, spasms, depression, tremor). It also explored
participants’ expectations regarding the effectiveness and
safety of different CTs in alleviating physical and psycho-
logical MS-related problems. The questionnaire focused
on CT modalities identified through relevant literature
and input from stakeholders, including researchers,
CT practitioners, conventional medicine providers and
SMSR participants. Further details on its development
are provided in the online supplemental material and in
a separate publication.'’

Sociodemographic information, MS-related and other
health-related data, was also collected from the same
annual follow-up survey and supplemented with data
from previous follow-up surveys or baseline records. All
used questions from the follow-up survey, including those
from the supplementary CT questionnaire, are provided
in the online supplemental material.

Variables for clustering

Participants were clustered based on their expectations
regarding the effectiveness of CTs in managing MS symp-
toms. These expectations were assessed using eight vari-
ables derived from the supplementary CT questionnaire.
For each of four predefined CT categories—manual
therapies, mind-body therapies, natural product-based
therapies and specific diets'’—participants rated two
statements: one regarding expected effectiveness for
physical symptoms (eg, ‘I expect that physical complaints
will improve significantly through manual therapies’)
and one for psychological symptoms (eg, ‘I expect that
psychological complaints will improve significantly
through manual therapies’). All items were rated on an
11-point Likert scale from 0 (‘Don’t agree at all’) to 10
(‘Completely agree’), with responses analysed as quan-
titative variables (values ranging from 0 to 10). Defini-
tions and examples were provided to clarify each CT and
symptom category. Inclusion in the analysis required data
for at least six of the eight clustering variables. Partici-
pants with data for all eight variables were included in the
complete cases sample.

Variables for describing expectation clusters

Expectation clusters were described using baseline socio-
demographic data, including sex (binary: female or
male), age (continuous: calculated from birth year to
follow-up questionnaire completion year), highest educa-
tion level (categorical: university/applied university,
higher professional education or mandatory school/high
school/apprenticeship) and Swiss citizenship (binary: yes
or no). Other variables for describing expectation clus-
ters included: MS duration (continuous: calculated from
diagnosis year reported at baseline to follow-up ques-
tionnaire year), and characteristics assessed at follow-up,
such as MS subtype (categorical: CIS, relapsing-remitting
MS (RRMS), secondary progressive MS (SPMS), primary
progressive MS or transitioning from RRMS to SPMS),
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DMT use in the past 6months (binary: yes or no), gait
disability (categorical: mild, moderate, severe) measured
with the selfreported disability status scale,'® fatigue
measured by the Modified Fatigue Impact Scale-21'? and
presence of MS symptoms in the past 6months (binary:
yes or no). The presence of a chronic comorbidity
was assessed using baseline and follow-up data, with a
multiple-choice question on conditions like diabetes,
hypertension, cancer, rheumatoid diseases, musculoskel-
etal disorders, depression and skin diseases (binary: yes
Or no).

Current and past CT use

Current CT use was assessed using two binary (yes or no)
variables. The primary regression analysis used a variable
derived from two questions regularly included in all SMSR
follow-up surveys: one consisting of a multiple-choice list
of CTs (eg, traditional Chinese medicine, vitamins, oste-
opathy) with an additional open text field for other ther-
apies (online supplemental material, survey item HI)
and another on cannabis-based product use within the
past 6months (online supplemental material, survey item
H4). Reporting use of any listed CTs or cannabis-based
products was coded as ‘yes’. For sensitivity regression
analysis, a second variable was created based on items
from the supplementary CT questionnaire, which asked
about past, current and potential future CT use for any
reason or symptom—any reported current use was coded
as ‘yes’. The same supplementary CT questionnaire items
were used to assess past CT use (binary: yes or no; online
supplemental material, survey item KI and K2).

Analysis
To address the first study aim, we conducted an explor-
atory k-means cluster analysis on the complete cases
sample. Clustering was performed with 50 starting points
to reduce the risk of suboptimal partitions. Simple
Euclidean distance was used as the similarity measure.
The initial range of plausible cluster numbers was deter-
mined using an elbow plot and refined using the Pseudo-F
statistic.” The final number of clusters was selected based
on interpretability, while ensuring a reasonable number
of clusters for subsequent analysis.”' This constituted the
primary analysis. For the sensitivity cluster analysis, we
repeated the clustering on a sample of participants with
up to two missing values in the clustering variables, hence-
forth referred to as the imputed sample. Missing data
were addressed using multiple imputation, following the
framework by Basagana et al.”> We generated 100 imputed
datasets, applied k-means clustering to each and identi-
fied the optimal number of clusters (k) using the CritCF
criterion.” If the optimal k differed from that identified
in the primary analysis, clustering was also performed
using the k value from the primary analysis. Finally, we
pooled results across the imputed datasets, assigning each
person to their most frequently occurring cluster.

To address the second aim, we characterised the iden-
tified expectation clusters using sociodemographic

and health-related variables. Continuous variables were
presented as means with SD and/or medians with IQRs.
Categorical variables were presented as counts and
percentages. We performed this characterisation for both
the primary and sensitivity cluster analyses.

For the third aim, we explored the association between
expectation clusters and current CT use in the complete
case sample, hypothesising that higher expectations of
CT effectiveness would be significantly and positively asso-
ciated with current CT use. Associations were estimated
using log-binomial regression, which provides more
accurate risk estimates than logistic regression when the
outcome is highly prevalent,?* as was the case in this study.
We first fitted an unadjusted model with expectation
cluster as the only predictor and evaluated its contribu-
tion via a likelihood ratio test (LRT) against an intercept-
only model. Next, we fitted an adjusted base model
including age, sex, MS subtype, education level, DMT
use and past CT use as fixed independent variables.* 79
The expectation cluster variable was subsequently added,
and its independent contribution was evaluated via LRT
comparing models with and without it. In addition, we
tested whether the association between expectation clus-
ters and CT use was moderated by MS subtype, positing
that disease characteristics may influence the relationship
between expectations and CT use. To evaluate the inter-
action effect, an interaction term between the cluster
variable and MS subtype was added, and model fit was
again assessed via LRT. A sensitivity regression analysis was
performed using the alternative current CT use variable
derived from the supplementary CT questionnaire.

All analyses were carried out using R (V.4.4.1),* R
studio (V.2024.09.0+375) and packages tidyverse, tablel,
factoextra, stats, cluster, miclust and lbm.

RESULTS
A total of 896 SMSR participants responded to the
follow-up survey (38.4% response rate). After excluding
143 participants with missing data on three or more clus-
tering variables, the final sample included 753 partici-
pants. Of these, 704 had complete data for all clustering
variables, forming the complete case sample (figure 1).
Their characteristics are summarised in table 1, while the
online supplemental tables 1 and 2 provide a summary of
the characteristics of the imputed sample, those excluded
due to missing data and follow-up survey non-responders.
Current CT use was reported by 414 (58.8%) when
responding to the follow-up SMSR survey question and
by 450 (63.9%) participants in the supplementary CT
questionnaire. Past CT use was reported by 379 (53.8%)
participants (table 1). Overall, participants had the
highest expectations of manual therapies for alleviating
physical problems, with a mean score of 6.72 (SD: 2.93).
In contrast, diet was perceived as the least effective CT,
particularly for addressing psychological problems (mean
score 4.23, SD: 3.15). A summary of all effectiveness
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Figure 1 Study design flow chart.

expectation ratings is provided in the online supple-
mental table 3.

Expectation-based clusters

A three-cluster solution was selected based on statistical
measures of fit and considerations of interpretability,
with a comprehensive rationale for this decision provided
in the online supplemental material and online supple-
mental figure 1. The three clusters were defined by their
average expectations of the effectiveness of CTs in alle-
viating physical and psychological symptoms: low (mean
scores around 1-2), moderate (mean scores around 5)
and high (mean scores around or above 8). Out of 704
participants in the complete case sample, 143 (20.3%)
were clustered in the low, 335 (47.6%) in the moderate
and 226 (32.1%) in the high expectation group. Figure 2
depicts the density distributions of the expectation clus-
ters across four CT categories.

Table 1 presents participant characteristics across
the expectation clusters in the complete case analysis,
demonstrating a gradient across several characteristics.
Namely, the low expectation group was oldest, had the
longest disease duration, most comorbidities, highest
prevalence of progressive MS and the lowest CT use, both
current and past. In contrast, the high expectation group
was youngest, had the shortest disease duration, most
frequently had RRMS and reported the highest CT use.
The moderate expectation group showed intermediate
traits, with more pronounced differences between the
low and moderate expectation clusters than between the
moderate and high expectation clusters.

Sensitivity cluster analysis
Of the 753 participants in the imputed sample, 49 had
73 missing values across the eight clustering variables.

3

After data imputation, 155 (20.6%) participants were
clustered in the low expectation cluster, 303 (40.2%)
in the moderate and 295 (39.2%) in the high expecta-
tion cluster. The distributions of the clustering variables
(online supplemental table 4) were comparable to the
primary analysis. Current CT use was most prevalent in
the high expectation cluster (n=206, 69.8%), followed by
the moderate (n=176, 58.1%) and low expectation clus-
ters (n=70, 40.6%). Past CT use was reported by n=239
(81.0%) of participants in the high expectation cluster,
n=218 (71.9%) in the moderate and n=97 (62.6%) in the
low expectation cluster (online supplemental table 5).

Association of expectation clusters with CT use
Regression modelling was performed on data from 642
participants due to missing confounder data (table 1). In
the unadjusted analysis, the addition of the cluster vari-
able significantly improved model fit (LRT=31.25, df=2,
p<0.001). Participants in the moderate and high expec-
tation clusters were more likely to use CT compared
with the low expectation cluster (unadjusted relative risk
(RR)=1.60,95% CI1.26 to 2.04, and RR=1.80, 95% CI 1.42
to 2.30, respectively). The addition of the cluster variable
to the adjusted base model significantly improved model
fit (LRT=29.01, df=2, p<0.001), with higher likelihoods
of CT use in the high and moderate expectation clusters
compared with the low expectation cluster (adjusted RR:
1.58, 95% CI 1.24 to 2.00, and RR: 1.80, 95% CI 1.41 to
2.30, respectively, online supplemental table 6).

Sensitivity analyses using the CT outcome derived from
the supplementary questionnaire showed consistent
findings. Inclusion of the cluster variable significantly
improved model fit in both unadjusted (LRT=20.84,
df=2, p<0.001) and adjusted models (LRT=18.13, df=2,
p<0.001). In both models, participants in the moderate
and high expectation clusters were more likely to report
CT use compared with the low expectation cluster (unad-
justed RR=1.43, 95% CI 1.17 to 1.74and RR=1.49, 95% CI
1.22 to 1.83; adjusted RR=1.39, 95% CI 1.14 to 1.69and
RR=1.46, 95% CI 1.19 to 1.78, respectively, online supple-
mental table 7).

The interaction term between clusters and MS subtypes
did not improve model fit in either the main or sensitivity
analysis.

DISCUSSION

This study explored the expectations of pwMS regarding
the effectiveness of CTs in alleviating MS symptoms, identi-
fying three expectation-based clusters: low, moderate and
high. These clusters differed not only in expectations but
also in demographic and health-related characteristics.
Participants in the low expectation cluster were gener-
ally older, more often male, had lived with MS longer,
reported higher levels of disability and physical fatigue,
and the lowest rates of both current and past CT use.
While expectations varied across CT categories—being
lower for diet-based interventions and higher for physical
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Table 1 Characteristics of complete case sample by cluster
Low Moderate High Overall
n=143 n=335 n=226 N=704
Sex, N (%)
Male 49 (34.3) 66 (19.7) 53 (23.5) 168 (23.9)
Female 94 (65.7) 269 (80.3) 173 (76.5) 536 (76.1)

Age in years, median (IQR)
Highest education level, N (%)

59.0 (50.0-66.0)

52.0 (43.0-60.0)

49.0 (41.0-57.0)

52.0 (43.0-60.0)

Mandatory, high school or apprenticeship 71 (49.7) 177 (52.8) 111 (49.1) 359 (51.0)
Higher professional education 12 (8.4) 53 (15.8) 31 (13.7) 96 (13.6)
University or university of applied sciences 49 (34.3) 82 (24.5) 71 (31.4) 202 (28.7)
Missing 11 (7.7) 23 (6.9) 13 (5.8) 47 (6.7)

Swiss citizenship, N (%)
No 18 (12.6) 26 (7.8) 24 (10.6) 68 (9.7)
Yes 124 (86.7) 303 (90.4) 201 (88.9) 628 (89.2)
Missing 1(0.7) 6 (1.8) 1(0.4) 8(1.1)

MS subtype, N (%)
CIS 1(0.7) 3(0.9) 3 (1.3%) 7 (1.0
PPMS 27 (18.9) 35 (10.4) 19 (8.4%) 81 (11.5)
RRMS 71 (49.7) 227 (67.8) 162 (71.7%) 460 (65.3)
SPMS 41 (28.7) 58 (17.3) 31 (13.7%) 130 (18.5)
Transition 3(2.1) 12 (3.6) 10 (4.4%) 25 (3.6)
Missing 0 (0) 0 (0) 1 (0.4%) 1(0.1)

MS duration since diagnosis in years, median (IQR) 15.0 (8.0-23.0) 13.0 (6.2-19.8) 10.0 (5.0-18.0) 12.0 (6.0-20.0)
Missing 2 (1.4%) 5 (1.5%) 5 (2.2%) 12 (1.7)

Gait disability, N (%)
Mild 74 (51.7) 234 (69.9) 163 (72.1) 471 (66.9)
Moderate 48 (33.6) 72 (21.5) 42 (18.6) 162 (23.0)
Severe 17 (11.9) 25 (7.5) 15 (6.6) 57 (8.1)
Missing 4(2.8) 4(1.2) 6 (2.7) 14 (2.0)

Presence of MS symptoms, N (%)
No 49 (34.3) 111 (33.1) 82 (36.3) 242 (34.4)
Yes 94 (65.7) 222 (66.3) 142 (62.8) 458 (65.1)
Missing 0 (0) 2 (0.6) 2(0.9) 4 (0.6)

Current DMT use, N (%)
No 39 (27.3) 93 (27.8) 68 (30.1) 200 (28.4)
Yes 99 (69.2) 239 (71.3) 151 (66.8) 489 (69.5)
Missing 5(3.5) 3(0.9) 7 (3.1) 15 (2.1)

MFIS total score, median (IQR) 33.5(19.2-48.0)  28.0(11.0-43.0) 25.0(9.0-43.0) 28.0(12.0-44.0)
Missing 17 (11.9) 26 (7.8) 13 (5.8) 56 (8.0)

MFIS cognitive subscale score, median (IQR) 12.0 (6.0-19.8) 11.0 (6.0-20.00 11.0(4.0-18.0) 11.0(5.0-19.0)
Missing 13 (9.1) 15 (4.5) 5(2.2) 33 (4.7)

MFIS psychosocial subscale score, median (IQR) 3.0 (2.0-5.0) 2.0 (0.0-4.0) 2.0 (0.0-4.0) 2.0 (1.0-4.0)
Missing 3(2.1) 7(2.1) 5(2.2) 15 (2.1)

MFIS physical subscale score, median (IQR) 17.0 (8.5-24.0) 13.0 (4.5-19.0) 12.0 (4.0-20.0)  13.0 (5.0-20.0)
Missing 8 (5.6%) 16 (4.8) 5(2.2) 29 (4.1)

Comorbidity, N (%)

Continued
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Table 1 Continued
Low Moderate High Overall
n=143 n=335 n=226 N=704
No 48 (33.6) 144 (43.0) 93 (41.2) 285 (40.5)
Yes 94 (65.7) 191 (57.0) 133 (58.8) 418 (59.4)
Missing 1(0.7) 0 (0) 0 (0) 1(0.1)
Current CT use, N (%)
No 88 (61.5) 130 (38.8) 71 (31.4) 289 (41.1)
Yes 55 (38.5) 205 (61.2) 154 (68.1) 414 (58.8)
Missing 0 (0) 0 (0) 1(0.4) 1(0.1)
Current CT use, sens.”, N (%)
No 76 (563.1) 110 (32.8) 66 (29.2) 252 (35.8)
Yes 66 (46.2) 224 (66.9) 160 (70.8) 450 (63.9)
Missing 1(0.7) 1(0.3) 0(0) 2 (0.3)
Past CT use, N (%)
No 78 (54.5) 149 (44.5) 96 (42.5) 323 (45.9)
Yes 64 (44.8) 185 (55.2) 130 (57.5) 379 (53.8)
Missing 1(0.7) 1(0.3) 0 (0) 2 (0.3)

*Variable created for sensitivity analysis using the items from supplementary CT questionnaire.
CIS, clinically isolated syndrome; CT, complementary therapy; DMT, disease-modifying therapy; MFIS, Modified Fatigue Impact Scale; MS,
multiple sclerosis; PPMS, primary progressive multiple sclerosis; RRMS, relapsing-remitting multiple sclerosis; SPMS, secondary progressive

multiple sclerosis.

therapies—cluster analysis of aggregated effectiveness
expectations offers a useful framework for identifying
clinically and demographically meaningful subgroups of
pwMS. Importantly, identified expectation clusters were
independently associated with current CT use: individ-
uals in the moderate and high expectation clusters were
significantly more likely to be current CT users compared
with those in the low expectation cluster.

In MS care, preferences for holistic healthcare and
dissatisfaction with conventional treatments are often
cited as key drivers of CT use.'” However, the under-
lying motivation may stem from patients’ perceived or
expected benefits of CTs,® despite limited and often
inconclusive scientific evidence supporting CT’s effective-
ness in MS.?” Our findings highlight a striking divergence
between patient expectations and available evidence,
which can manifest in opposing ways. First, participants
in the low expectation cluster demonstrated exception-
ally low expectations for mind-body therapies in alle-
viating psychological symptoms, even though recent
robust evidence shows their benefits for psychological
well-being and quality of life in pwMS.*®* Second, partic-
ipants in the high expectation cluster maintained high
expectations of the effectiveness of natural product
based therapies (such as homeopathy and ginkgo biloba)
for psychological symptoms, despite the lack of robust
evidence supporting their use for anxiety or mood disor-
ders in MS.” Even cannabis-based therapies, while well-
established for reducing spasticity and pain,?” * ** lack
strong evidence for reducing anxiety in pwMS.” This

consistent misalignment suggests that patient expec-
tations of CT effectiveness are not primarily shaped by
scientific evidence. Instead, as indicated by research from
both general populations and studies of other chronic
diseases, these expectations develop through a complex
interplay of personal beliefs, illness perceptions, self-
efficacy and healthcare professional communication.*

Our study demonstrates that current CT use is signifi-
cantly associated with expectations of CT effectiveness
among pwMS, independently of past CT use, DMT use
or disease severity. While causal conclusions cannot
be drawn given the study’s cross-sectional design, the
observed associations point to the potential role of expec-
tation profiles in shaping CT use among pwMS and the
value of addressing these in clinical practice. The lowest
expectations and CT use rates were most common among
older individuals, particularly males, with the highest
disease burden, characterised by progressive disease, gait
disability and physical fatigue. Notably, this group also
reported minimal past CT use, suggesting their low expec-
tations likely developed through factors beyond personal
experiences with CTs. In contrast, those with the highest
expectations typically had milder disease and demon-
strated greater CT adoption. This dichotomy suggests a
bidirectional challenge: individuals with severe MS may
avoid potentially beneficial therapies due to misconcep-
tions about effectiveness in progressive disease, while
those with milder disease may pursue multiple CTs simul-
taneously, including those with limited evidence support.
Healthcare providers should therefore proactively
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Figure 2 Density distributions of the three identified clusters (low, moderate and high expectations) across four CT
categories—diet, manual, mind-body and natural therapies—and two dimensions: expectations for alleviating physical
problems (left column) and psychological problems (right column) in the complete case analysis.

manage patient expectations through targeted education
that addresses both unwarranted pessimism and overop-
timism regarding CTs. Such an approach would enable
pwMS to make evidence-informed choices about CT use
aligned with their specific needs.*

Strengths and limitations

To our knowledge, this is the first study to apply clustering
techniques to investigate expectations of CTs in MS. Clus-
tering enabled a data-driven classification of participants
based on their multidimensional expectations regarding
the CT effectiveness, capturing the heterogeneity of
individual belief patterns without relying on arbitrary
cut-offs or single-item analyses. However, several limita-
tions should be noted. First, CT definitions vary widely,
and debates persist over which interventions qualify as
complementary versus conventional. Our inclusion of

diets may not align with narrower definitions, limiting
comparability with studies using different classifications.
Second, the analysis was cross-sectional and exploratory.
As such, the findings cannot establish causal relationships
between expectations and CT use, and the identified clus-
ters should be interpreted as descriptive patterns rather
than definitive subgroups. Third, although response rates
were comparable to other SMSR follow-ups and missing
data were imputed, the analytical sample represented
only a subset of the SMSR cohort. Non-responders were
slightly younger with shorter disease duration, whereas
excluded responders were older, had more severe disease
and reported lower CT use. Consequently, individuals
with lower CT use and potentially different expectations
may be under—represented,17 which may limit gener-
alisability of the findings. Fourth, the supplementary
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questionnaire did not assess which health professionals
delivered CTs. In Switzerland, CTs can be provided by
physicians, nurses or other practitioners, and expec-
tations may differ by provider type. Finally, CT use was
assessed using predefined, non-exhaustive options and
self-report, which may limit validity and reliability given
varying CT definitions and participants’ individual
interpretations. To mitigate this, we employed an addi-
tional CT use measure in sensitivity analysis; however,
some measurement variability may have persisted as
CT groups in supplementary questionnaire were broad
and heterogeneous, with different modalities grouped
together for pragmatic reasons. Results should be inter-
preted cautiously for CTs not explicitly mentioned in our
measures. Future studies may benefit from more granular
therapy categorisation, including distinctions by regula-
tory status, evidence base, symptom-specific applications
or individual therapeutic modalities.

CONCLUSIONS

Our study identified distinct clusters of pwMS based on
their expectations regarding CT effectiveness. These
expectation profiles were associated with current CT use,
independent of past CT use, DMT use or disease severity.
We also found a mismatch between patient expectations
and the available evidence on CT effectiveness. Our find-
ings highlight the role of expectations in shaping treat-
ment choices and underscore the need to address them
in order to promote informed, evidence-based decision-
making about CTs.
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