
On-line Table 1. Demographic and clinical characteristics of patients with MS and healthy control subjects

Patients in this
Study

All Patients in the
Data base

Healthy Control
Subjects

N 45 1593 29 (22/7)
Women: 78% Women: 76%* Women: 76%
Men: 22% Men: 24%* Men: 24%

Mean age (SD; range), years 45.7 (10.1; 25–63) 44.9 (11.3; 18–89)* 46.2 (12.0; 21–64)
Mean DD (SD; range), years 7.1 (7.6; 1–31) 7.7 (7.9; 0–51)* �
Clinical subtypes 32 RR (71%) 1122 RR (71%) �

8 SP (18%) 394 SP (25%)
5 PP (11%) 75 PP (4%)

Median EDSS (range) 2.5 (0–8) 2.5 (0–9.5)* �
Median AI (range) 1 (0–9) 1 (0–9)* �

Note:—SD indicates standard deviation, DD, disease duration; RR, relapsing-remitting; SP, secondary-progressive; PP, primary-progressive; EDSS, expanded disability status scale; AI,
ambulation index. Some of the assessments (labeled by *) were not available for all patients. All assessments were available in at least 70.18% of patients. There was no significant
difference among the patients in this study and all patents in the data base in disease category, age, or disease duration.

On-line Table 2. Correlation coefficients of MOV, UCCV, and BPF with each other and with age, DD, EDSS, and AI

MOV UCCV BPF
Correlation coefficient Correlation coefficient Correlation coefficient
(confidence interval) (confidence interval) (confidence interval)

MOV 1 0.67* (0.46 to 0.80) 0.45* (0.18 to 0.66)
UCCV 0.67* (0.46 to 0.80) 1 0.45* (0.18 to 0.66)
Age �0.47* (�0.67 to �0.21) �0.37 (�0.60 to �0.09) �0.62* (�0.78 to �0.40)
DD �0.64* (�0.79 to �0.42) �0.61* (�0.77 to �0.37) �0.50* (�0.70 to �0.22)
EDSS �0.49* (�0.71 to �0.26) �0.48* (�0.71 to �0.25) �0.59* (�0.78 to �0.39)
AI �0.52* (�0.74 to �0.30) �0.52* (�0.72 to �0.31) �0.58* (�0.75 to �0.42)

Note:—MOV indicates medulla oblongata volume; UCCV, upper cervical cord volume; BPF, brain parenchymal fraction; DD, disease duration; EDSS, expanded disability status scale; AI,
ambulation index. Correlations between EDSS and AI and the other variables were performed with use of the Spearman correlation coefficient. The Pearson correlation coefficient was
used for the rest of the correlations. The Dunn-Sidak method was used for correction for multiple comparisons.
* Indicates the correlations that were significant after the correction of Dunn-Sidak were applied.

On-line Table 3. Mean MOV, UCCV, and BPF for healthy control subjects and patients with MS

Group n
Mean MOV cm3

(SD; range)
Mean UCCV

(SD; range), cm3
Mean BPF

(SD; range),
HC 29 1.15 (0.15; 0.89–1.42) � 0.87 (0.04; 0.76–0.93)
Patients 45 1.02 (0.17; 0.68–1.47) 2.00 (0.33; 1.10–2.51) 0.86 (0.05; 0.73–0.96)
RRMS 32 1.08 (0.15; 0.87–1.47) 2.09 (0.26; 1.43–2.51) 0.88 (0.04; 0.80–0.96)
SPMS 8 0.88 (0.19; 0.68–1.24) 1.68 (0.42; 1.10–2.18) 0.83 (0.03; 0.78–0.87)
PPMS 5 0.95 (0.30; 0.91–0.99) 1.98 (0.26; 1.68–2.26) 0.81 (0.06; 0.73–0.88)

Note:—MOV indicates medulla oblongata volume; UCCV, upper cervical cord volume; BPF, brain parenchymal fraction; SD, standard deviation; HC, healthy controls; MS, multiple sclerosis;
RR, relapsing-remitting; SP, secondary-progressive; PP, primary-progressive.

On-line Table 4. Nonparametric comparisons of MOV between patients with MS and healthy subjects (with use of Mann-Whitney test)

MOV UCCV BPF
P Value after Correction for Multiple Comparisons (P Value before Correction for

Multiple Comparisons)
Patients vs. HC .0188* (.0024) � � .99 (.4958)
HC vs. RRMS .4639 (.0593) � � .99 (.3368)
HC vs. PPMS .0344* (.0044) � .2527 (.0323)
HC vs. SPMS .0133* (.0017) � .0149* (.0019)
RRMS vs. PPMS .2159 (.0276) � .99 (.4109) .1072 (.0137)
RRMS vs. SPMS .0454* (.0058) .0341* (.0087) .0063* (.0008)
PPMS vs. SPMS � .99 (.3400) .8351 (.2128) � .99 (.6605)
RR vs. PPMS�SPMS .0078* (.0010) .0636 (.0162) .0008* (.0001)

Note:—MOV indicates medulla oblongata volume; UCCV, upper cervical cord volume; BPF, brain parenchymal fraction; MS, multiple sclerosis; RR, relapsing-remitting; SP, secondary-
progressive; PP, primary-progressive; HC, healthy controls.
* Significant difference after correction for multiple comparisons (Dunn-Sidak).
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