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RESUMO
Introdução: A disfunção do sistema nervoso autónomo é comum na esclerose múltipla e deveria ser explorada na avaliação de rotina. 
O questionário Composite Autonomic Symptom Score foi validado como instrumento de auto-avaliação de sintomas autonómicos. 
Objetivos: Determinar a frequência de sintomas autonómicos em doentes com esclerose múltipla através de uma versão portuguesa 
do Composite Autonomic Symptom Score; comparar os resultados do questionário entre um grupo de doentes e um grupo controlo; 
avaliar a viabilidade da aplicação deste questionário em doentes portugueses. 
Material e Métodos: Neste estudo caso-controlo utilizou-se uma tradução portuguesa do questionário para determinar a frequência 
de sintomas autonómicos em doentes com esclerose múltipla. 
Resultados: Incluíram-se 103 doentes com esclerose múltipla surto-remissão – idade média 41 anos, mediana de duração da doença 
6 anos, EDSS médio 1 - e 80 indivíduos saudáveis. Dos doentes, 97,1% tinham alterações da função autonómica, com significado 
estatístico nos domínios intolerância ortostática e gastrointestinal. Não encontramos diferenças estatísticas entre doentes (41,7%) 
sem fatores de confundimento que podiam interferir com a função autonómica (i.e. comorbilidades ou medicações) e o grupo controlo. 
Discussão: Os resultados obtidos podem estar relacionados com a curta duração de doença, idade jovem e baixo grau de incapacid-
ade dos doentes sem fatores de confundimento. O questionário utilizado não foi desenhado especificamente para a esclerose múltipla 
e pode não ser tão sensível para sintomas autonómicos mais precoces como para manifestações mais graves da doença. 
Conclusões: Outros estudos serão necessários para obter resultados mais robustos, validar este questionário e avaliar a sua aplica-
ção nos doentes portugueses.
Palavras-chave: Esclerose Múltipla; Portugal; Questionários; Sistema Nervoso Autónomo.

ABSTRACT
Background: Autonomic nervous system dysfunction is commonly seen in multiple sclerosis patients and should be explored in the 
routine evaluation. Composite Autonomic Symptom Score questionnaire was validated as a self-assessment instrument of autonomic 
symptoms. 
Objectives: Determine the frequency of autonomic symptoms in multiple sclerosis patients through a Portuguese version of Composite 
Autonomic Symptom Score; compare questionnaire results between patients and a control group; assess the feasibility of this question-
naire application in multiple sclerosis Portuguese patients. 
Material and Methods: This case-control study used a Portuguese translated version of Composite Autonomic Symptom Score to 
determine the frequency of autonomic symptoms in multiple sclerosis patients. 
Results: One-hundred and three relapsing-remitting multiple sclerosis patients – median age 41 years, median disease duration 6 
years, median EDSS score 1 - and 80 healthy subjects were included. Alterations in autonomic function were reported in 97.1% of the 
cases, with statistical significance in orthostatic intolerance and gastrointestinal domain scores. Nevertheless, the difference between 
multiple sclerosis patients (41.7%) without confounding factors that could interfere with autonomic dysfunction (i.e. comorbidities or 
medications) and controls showed no statistical significance. 
Discussion: Our results may be related to the short disease duration, young age and lowdisability status of our patients unaffected 
by confounding factors. The questionnaire was not designed specifically for multiple sclerosis and it may not be as sensible to early 
autonomic symptoms as to more severe manifestations. 
Conclusions: Further studies are needed to achieve more robust results, validate this questionnaire and assess its application in 
multiple sclerosis patients in Portugal.
Keywords: Autonomic Nervous System; Multiple Sclerosis; Portugal; Questionnaires.

BACKGROUND
	 Multiple sclerosis (MS) is a chronic demyelinating, 
inflammatory and autoimmune disease of the central 
nervous system. During the dissemination of the disease in 
time and space the autonomic nervous system is inevitably 
injured.1 The autonomic nervous system dysfunction 
(ANSD) is commonly seen in patients with MS and is 

characterized by bladder and gastrointestinal disturbances, 
sexual dysfunction, abnormalities in cardiovascular function 
and sudomotor disorders.1-7 These symptoms may have a 
significant impact in patients’ quality of life and should be 
explored as part of the routine evaluation.1-5,8 Neurological 
disability assessed by Expanded Disability Status Scale 
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(EDSS) focuses mainly on the somatic nervous system 
and undervalues the role of autonomic failure, only taking 
into account bladder and bowel dysfunction.1,3,4 Hence, 
autonomic symptoms can be easily overlooked by exclusive 
EDSS follow-up.7 Several studies have suggested the use 
of questionnaires to evaluate ANSD in order to improve 
disease management.2,7-11 Recently, the questionnaire 
Composite Autonomic Symptom Score (COMPASS 
31)12 was developed and validated as a self-assessment 
instrument of autonomic symptoms and function, based on 
the well-established Autonomic Symptom Profile (ASP).8 
Although not specifically designed for MS, this questionnaire 
is up-to-date, broadly applicable, easy to administer and 
based on a scientific approach.12

OBJECTIVES
	 The primary aim of this study was to determine the 
frequency of autonomic symptoms in a cohort of relapsing-
remitting MS (RRMS) patients of our Outpatient Clinic 
through a Portuguese version of COMPASS 31. The 
secondary aims were i) to compare results between MS 
patients and a control group and ii) to assess the feasibility 
of this questionnaire application in MS Portuguese patients.

MATERIAL AND METHODS
Study design
	 In this case-control study, 105 MS patients were 
randomly selected from all those followed on MS Outpatient 
Clinic of the Centro Hospitalar de S. João. Inclusion 
criteria for participation were definitive diagnosis of RRMS 
(according to the McDonald criteria)13 and age above 
18 years old. Besides demographics and MS history 
data, patient’s information about confounding factors, 
i.e. comorbidities (heart disease, diabetes mellitus, renal 
failure, liver failure, peripheral neuropathy) or medications 
(anticholinergics, antidepressants, antihypertensives, 
β-blockers, diuretics, antiarrhythmics, sympathomimetics, 
parasympathomimetics) that could interfere with the 
assessment of ANSD, was collected. Control group 
consisted of 80 subjects recruited from a healthy population. 
Patient selection disregarded clinical complaints concerning 
autonomic dysfunction to avoid selection bias. The purpose 
of the study was explained to both groups and written 
informed consent was obtained. The local ethical committee 
approved the study.

Questionnaire
	 Owing to the lack of a Portuguese validated questionnaire, 
we used a still non-validated Portuguese translated version 
of COMPASS 31 to assess the feasibility of this scale 
application in evaluating the ANSD in MS population. This 
questionnaire consisted of 31 questions about different 
autonomic symptoms, distributed in 6 domains, i.e. 
orthostatic intolerance (4 items), vasomotor dysfunction (3 
items), secretomotor dysfunction (4 items), gastrointestinal 
dysfunction, combining gastroparesis, diarrhoea and 
constipation (12 items), bladder dysfunction (3 items) and 

pupillomotor dysfunction (5 items) (Appendix 1). Scores 
to each domain were weighted based on their clinical 
relevance; higher scores indicate more or worse symptoms. 
The weighted maximum domain score were the following: 
orthostatic intolerance – 40, vasomotor dysfunction – 5, 
secretomotor dysfunction – 15, gastrointestinal dysfunction 
– 25, bladder dysfunction – 10, and pupillomotor dysfunction 
– 5. The weighted total score for the instrument ranged from 
0 to 100. Forward and back translations were performed 
and we attempted to use Portuguese correct linguistic 
terms understandable to our patients, without changing the 
meaning of the initial questionnaire. 

Approach
	 From our initial cohort, two MS patients were excluded 
because they didn’t fill out the whole questionnaire. Then, 
we analysed ANSD in four groups: a) all MS patients (case 
group A, n = 103), b) a subgroup of MS patients without 
confounding factors (case group B, n = 43), c) control group 
A (n = 80) and d) control group B (n = 43), a subgroup of 
control subjects with subjects selected from the control group 
A with no statistically significant age and gender differences 
with MS patients of group B. We determined the frequency 
of autonomic symptoms in the four groups and compared 
questionnaire results between all MS patients (case group 
A) and the control group A. We also compared the results 
obtained in case group B with the control group B.

Statistical analysis
	 All statistical analyses were performed using Statistical 
Package for the Social Sciences (SPSS) version 21. Data 
were analysed descriptively in terms of means, median 
and ranges. Mann-Whitney test was used to compare the 
differences between MS patients and the control group.

RESULTS
Clinical features of MS and control groups
	 Our study included 103 patients (case group A) with RRMS 
(71 women (68.9%), 32 men). Median age was 41 (range 
20-61) years and the median disease duration was 6 (range 
0-30) years. The degree of disability, expressed by the EDSS 
score, ranged from 0 to 7 (median 1). Sixty patients (58.3%) 
had autonomic function confounding factors such as heart 
disease or diabetes mellitus, or were on anticholinergics, 
antidepressants, antihypertensives, β-blockers, diuretics, 
sympathomimetics or parasympathomimetics drugs. The 
remaining group without these confounding factors (case 
group B) consisted of forty-three MS patients (27 women 
(62.8%), 16 men). Median age was 36 (range 20-59) years, 
the median disease duration was 5 (range 0-30) years and 
the EDSS score ranged from 0 to 5 (median 1). Case group 
A and case group B had no statistically significant age and 
gender differences.
	 Control group A consisted of 80 healthy subjects (57 
women (71.3%), 23 men) with a median age of 37 (range 
20-63) years. We selected 43 subjects (27 women (71.3%), 
16 men) from the initial control group A as a second control 
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group (control group B) with a median age of 37 (range 20-
53) years (Table 1). Both control groups had no statistically 
significant age and gender differences with MS patients 
groups in order to compare ANSD between them.

Autonomic domain scores in MS patients and control 
groups
	 In case group A, one-hundred MS patients (97.1%) 
reported alterations in at least one autonomic symptom 
domain. The percentage of affected subjects, i.e., with a 
domain score greater than 0, was as follows: orthostatic 
intolerance (60.2%), vasomotor (10.7%), secretomotor 
(51.5%), gastrointestinal (89.3%), bladder (48.5%), 
pupillomotor (84.5%) (Table 2). Comparison between 
genders revealed higher scores in women in all domains, 
with a statistically significant difference in orthostatic 
intolerance and gastrointestinal domain scores and in the 
total score (p < 0.05).
	 Forty-one patients of case group B (95.3%) reported 
alterations in at least one autonomic symptom domain. The 
percentage of affected subjects was as follows: orthostatic 
intolerance (51.2%), vasomotor (7%), secretomotor (34.9%), 
gastrointestinal (81.4%), bladder (20.9%), pupillomotor 
(74.4%) (Table 3).

	 In the control group A the percentage of subjects with 
a total score greater than 0 was 96.2% and in the control 
group B was 93%. In both control groups, gastrointestinal 
and pupillomotor domains were the most affected (Tables 2 
and 3).

Autonomic domains scores: comparing MS patients 
and control group
	 Comparing to the control group A, MS patients of 
case group A scored higher in orthostatic intolerance, 
secretomotor, bladder, gastrointestinal and pupillomotor 
domains, and lower in vasomotor domain score. The total 
score was higher in MS patients compared with controls (p 
< 0.01) (Table 2).
	 The MS patients of case group B scored higher in 
secretomotor domain comparing to the control group B (p < 
0.05). The difference between the other domain scores and 
total score between these two groups showed no statistical 
significance (Table 3).

Questionnaire
	 The questionnaire was well accepted by the patients, 
and in spite of the above mentioned two patients, they 
completed it without difficulties, in approximately 10 minutes. 

Table 1 - Clinical features of multiple sclerosis patients and control group

Case Group A
(n = 103)

Case Group B†
(n = 43)

Control Group A
(n = 80)

Control Group B
(n = 43)

Gender (m:f)

  n 32:71 16:27 23:57 16:27

  % 31.1:68.9 37.2:62.8 28.8:71.2 37.2:62.8

Age (years) 41 (20-61)* 36 (20-59)* 37 (20-63)* 37 (20-53)*

Disease duration (years) 6 (0-30)* 5 (0-30)*

EDSS 1 (0-7)* 1 (0-5)*
* Median and range. † Multiple sclerosis patients without confounding factors: heart disease, diabetes mellitus, anticholinergics, antidepressants, antihypertensives, β-blockers, 
diuretics, sympathomimetics and parasympathomimetics. MS – multiple sclerosis; EDSS - Expanded Disability Status Scale.

Table 2 -  Domain and total scores in patients with multiple sclerosis and control group

Domain Max score* Case Group A  
(n = 103)

Control Group A  
(n = 80)

p 
Value

Median Range Affected† Median Range Affected†

Orthostatic Intolerance  40 12.00 0-36 62 (60.2%)**  8.00 0-24 44 (55%) 0.007

Vasomotor    5   0.00 0-3.33 11 (10.7%)  0.00 0-4.17 12 (15%) 0.365

Secretomotor  15   2.14 0-12.86 53 (51.5%)  0.00 0-8.57 19 (23.7%) 0.000

Gastrointestinal  25   4.46 0-16.07 92 (89.3%)**  3.57 0-12.5 70 (87.5%) 0.049

Bladder  10   0.00 0-10 50 (48.5%)  0.00 0-2.22 9 (11.2%) 0.000

Pupillomotor    5   2.00 0-4.67 87 (84.5%)  2.00 0-3.67 71 (88.7%) 0.053

Total 100 21.35 0-66.31 100 (97.1%)** 13.34 0-44.17 77 (96.2%) 0.001
* The lowest possible score is 0 for all domains. † Percentage of subjects with a domain score greater than 0. ** Higher scores in women (p < 0.05).
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In general, patients understood and filled out the questions 
alone but in some cases they needed some help, mainly 
older patients, patients with motor limitations or difficulties 
in reading. 

DISCUSSION
	 In this study we determined the frequency of autonomic 
symptoms in a cohort of RRMS patients followed in a 
Outpatients MS Clinic, through the application of a translated 
version of COMPASS 31 into Portuguese. In general, the 
questionnaire was easy to administer and understandable 
to our patients.
	 We found that the great majority of multiple sclerosis 
patients (97.1%) had changes in autonomic functions, 
a higher number comparing to earlier studies.7,14,15 
The percentage of patients complaining about 
gastrointestinal symptoms was the highest of all domains. 
This finding supported former studies showing that 
gastrointestinaldysfunction is a common feature in MS 
patients, who tend to have slowergastric emptying rate16 
as well as bowel symptoms17,18 Previous evidence showed 
that orthostatic intolerance can be present in up to 50% 
of MS patients19 and in our study it affected around 60%. 
Furthermore, more than half of the patients from this group 
had secretomotor symptoms, such as trouble with general 
body sweating, dry eyes or dry mouth, which is consistent 
with sudomotor regulation failure found in other studies.20,21 
Bladder disturbances were also common as expected, since 
they occur frequently during the course of the disease.18,22 
These symptoms often cause social embarrassment and 
may have a severe impact on quality of life.1,5 Most of the 
patients had sensitivity to bright light or trouble focusing 
their eyes. This pupillary function impairment appears to 
be affected early in MS.23,24 Vasomotor symptoms were 
rare in this group, with only a small percentage of patients 
complaining about colour changes in the skin.
	 Overall, MS patients of case group A showed statistically 
significant higher scores comparing to the control group 
A. However, this difference did not remain when patients 

of case group B, without comorbidities and medications 
that could interfere with the assessment of ANSD, were 
compared with a healthy age and gender-matched control 
group B. 
	 Our study population of MS patients unaffected by 
confounding factors had a younger age (median 36 years), 
a lower disability status (median EDSS 1), and importantly, a 
short disease duration (median 5 years). Previous research 
analysed the relationship between ANSD and disease-
related parameters, such as disease disability and disease 
duration, concluding that patients with a long disease 
duration rather than high EDSS carried an increased risk 
of autonomic involvement in MS.7 By excluding patients 
with comorbidities or medications affecting the autonomic 
nervous system, we excluded a group of older patients with 
longer disease duration, and this may have contributed to 
attenuate the differences between the two groups. 
	 We acknowledged that a significant number of healthy 
control subjects reported alterations in autonomic symptoms 
domains. As in other studies, this may be to the fact that a 
full clinical evaluation was not performed, since they were 
only asked about potential medications or diseases that 
may interfere with autonomic function.
	 Furthermore, we have to consider that COMPASS 31 was 
not designed specifically for MS, thus it is also possible that 
the questionnaire may not be as sensible to early autonomic 
dysfunction symptoms as to more severe manifestations. We 
may also speculate that COMPASS 31 may be more prone 
to detect autonomic dysfunction due to other diseases, such 
as diabetes, and medications, than due to MS.

Limitations
	 There were some limitations in our study, the main one 
being the non-validation of the questionnaire in Portuguese 
language. Furthermore it was hospital based, had a small 
sample and only included patients with a relapsing-remitting 
form of MS. We haven’t studied the possible correlations 
between the autonomic symptoms found in our patients 
with autonomic function tests or with lesion load/localisation 

Table 3 - Domain and total scores in patients with multiple sclerosis without confounding factors and control group.

Domain Max score* Case Group B** 
(n = 43)

Control Group B 
(n = 43)

p 
Value

Median Range Affected† Median Range Affected†

Orthostatic Intolerance  40  4.00 0-28 20 (50%)  0.00 0-20 19 (44.2%) 0.149

Vasomotor    5  0.00 0-1.67 2 (5%)  0.00 0-2.5 3 (7%) 0.992

Secretomotor  15  000 0-10.71 14 (35%)  0.00 0-8.57 6 (14%) 0.025

Gastrointestinal  25  2.68 0-12.5 32 (80%)  3.57 0-10.71 38 (88.4%) 0.738

Bladder  10  0.00 0-5.56 9 (22.5%)  0.00 0-1.11 4 (9.3%) 0.103

Pupillomotor    5  2.00 0-3.33 30 (75%)  2.00 0-3.33 37 (86%) 0.674

Total 100 13.19 0-47.15 38 (95%) 11.04 0-26.90 40 (93%) 0.204
* The lowest possible score is 0 for all domains. † Percentage of subjects with a score greater than 0. ** Multiple sclerosis patients without confounding factors: heart disease, diabetes 
mellitus, anticholinergics, antidepressants, antihypertensives, β-blockers, diuretics, sympathomimetics and parasympathomimetics. MS – multiple sclerosis.
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in brain magnetic resonance imaging. Nevertheless, it 
deserves to be stressed that this was the first endeavour to 
apply such a questionnaire in a MS population in our centre. 

CONCLUSION
	 COMPASS 31 is a simple and practical questionnaire 
that revealed the presence of autonomic dysfunction in a 
large proportion of our MS patients, even though we have 
not found significant differences between MS patients 
without autonomic function confounders and a group of 
healthy volunteers. Nevertheless our results are preliminary 
and additional investigation with a larger sample, patients 
with different forms of MS and longer disease duration 
are required to achieve more robust results. Additionally, 
it would be relevant to correlate the autonomic symptoms 
found in questionnaire results with autonomic function tests. 
Further studies are needed to validate this questionnaire 
and to assess its possible application in MS population in 
Portugal. In spite of the statistical significance of our results, 

we believe that the frequency of dysautonomic symptoms 
in patients with MS in this study should not be undervalued. 
As such, we suggest health professionals to be mindful of 
this problem and inquire the patients directly about these 
symptoms in their patient routine evaluation.
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