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ABSTRACT

Aim of the study. To compare the demographic, clinical and laboratory characteristics of patients with multiple sclerosis (MS) 
analysed based on the age at which they were diagnosed.

Clinical rationale for the study. Most cases of MS are diagnosed between the ages of 20 and 40 years, but the clinical charac-
teristics of patients with MS over this age range have rarely been studied.

Material and methods. 182 patients diagnosed with MS between 2000 and 2015 were divided into four groups by age at 
diagnosis: < 30 years (n = 62), 30–39 years (n = 54), 40–49 years (n = 27), and ≥ 50 years (n = 39). The demographic, clinical and 
laboratory features of each age group were investigated and between-groups comparisons analysed.

Results. There were no significant differences in the female-to-male ratio between groups, which was close to 3:1 in every group 
(p = 0.98). Motor symptoms were more common as the first manifestation of MS with increasing age (< 30: 19.3%; 30–39: 37.0%; 
40–49: 44.4%; ≥ 50: 61.5%). Visual and sensory symptoms were responsible for nearly half of first manifestations in patients  
< 30 to 49, but affected a significantly lower proportion of patients in the oldest group (p = 0.01). Median (interquartile range 
[IQR]) Expanded Disability Status Scale at diagnosis was higher with advancing age (2 [1.5–3], 2.25 [1.5–3.5], 3 [2–3.5], and 3.5 
[3–5]; p < 0.01). There was also a higher proportion of patients with progressive forms of the disease with age, especially pri-
mary progressive MS (0.0%, 3.7%, 14.8%, and 51.3%; p < 0.01). The median (IQR) time needed to confirm the diagnosis of MS 
became significantly longer as age increased (7 [2–25], 9 [2–32], 12 [6–58], and 26 [12–60] months; p < 0.01). In laboratory tests, 
significant differences were found only in the rate of post-contrast enhancement by magnetic resonance imaging, which was 
lower in the older age groups (63.2%, 50.0%, 31.6%, and 30.0%; p < 0.01). 

Conclusions and clinical implications. Our study indicates significant differences in the demographic and clinical picture of 
MS depending on the age of the patient at diagnosis. Diagnostic delay in older patients is a common problem, and this study 
shows the features of later forms of MS to help inform neurologists and improve time to diagnosis.
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Introduction

Multiple sclerosis (MS) is the most common cause of neu-
rological disability in young adults in the developed world [1]. 
MS can follow very different patterns of evolution and variable 

rates of disability accumulation. Three classifications of MS 
have been defined based on age at onset: childhood-onset 
MS (< 18 years), adult-onset MS (AOMS) (18–49 years) and 
late-onset MS (LOMS) (≥ 50 years). The clinical picture of 
MS appears different depending on the age at diagnosis, with 
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the course of the disease tending to be more progressive and 
disabling in LOMS [2]. Most cases of MS (~70%) are typically 
diagnosed between 20 and 40 years of age [3, 4] and yet the 
clinical characteristics of patients with MS over this age have 
rarely been studied.

Clinical rationale for study
In this retrospective study, we compared the clinical 

characteristics and laboratory tests results of patients with 
MS diagnosed at different ages at our centre from 2000 to 
2015. The purpose was to investigate differences between age 
groups, since better understanding of the disease course and 
predictors of progression would be valuable. We also sought 
to determine whether older age at diagnosis affects the time 
to reach a diagnosis of MS, since knowledge of the factors 
affecting diagnosis delay are important to ensure timely re
cognition and treatment. 

Materials and methods

Study group
The study population included patients diagnosed with 

MS at the 2nd Department of Neurology, Institute of Psychiatry 
and Neurology, Warsaw, Poland between 2000 and 2015. Every 
adult patient who met the contemporary MS diagnostic criteria 
(McDonald 2000, McDonald 2005, or McDonald 2010) and 
did not fulfill the exclusion criteria was included, as described 
previously [5]. The exclusion criteria were: incomplete medical 
documentation, incomplete information about the differential 
diagnosis in inconclusive cases, and patient documentation 
indicating that the MS diagnosis had already been made be-
fore attending our department. The database used for further 
analysis was created from the available records stored at the 
Institute. 

Data analysis
Patients were divided into subgroups according to their 

age at diagnosis: 18–29 years, 30–39, 40–49, and ≥ 50. Then, 
we analysed the difference between these groups for chosen 
demographic and clinical features: sex distribution, first 
documented symptoms and signs of MS, patient report of un-
documented symptoms in the time preceding a documented 
onset of MS, dominating neurological syndrome at time of 
diagnosis, disability level measured by the Expanded Disa-
bility Status Scale (EDSS), differences in time and number 
of in-patient stays needed to confirm the diagnosis of MS, 
and clinical course of the disease preceding the diagnosis. 
Differences were also analysed in magnetic resonance imag-
ing (MRI) features (including the fulfillment of Barkhof and 
Tintore criteria and presence of post-contrast enhancement), 
cerebrospinal fluid (CSF) parameters (including immuno-
globulin G [IgG] index and oligoclonal bands [OCB]), and 
the pattern of visual evoked potentials (VEP) (abnormal 
P100 latency).  

Statistical assessment
Quantitative data are presented as median and interquar-

tile range (IQR) values due to non-normal distribution (mean 
and standard deviation were shown only for reference), while 
qualitative data are presented as percentage frequency. Differ-
ences in the quantitative variables, EDSS score and time from 
the first clinical symptom to the diagnosis of MS were evaluat-
ed using the Wilcoxon test for two-group comparison and the 
Kruskal-Wallis test for multi-group comparison. Differences 
in qualitative parameters, which comprised the rest of our 
data, were assessed using the Chi-square test or Fisher’s exact 
test. Values of p < 0.05 were considered significant. Statistical 
analysis was performed using SAS 15.1 software. 

Results

General features of studied group
Out of 193 patients diagnosed with MS in our department 

between 2000 and 2015, 182 were analysed; seven patients 
were excluded due to incomplete documentation and four 
due to an earlier diagnosis of MS. Of the 182 patients studied, 
62 (34%) were diagnosed before the age of 30, 54 (29.7%) were 
diagnosed aged 30–39, 27 (14.8%) were diagnosed aged 40–49, 
and 39 (21.4%) were diagnosed aged ≥ 50. 

Demographic and clinical characteristics
Differences in demographic and clinical characteristics 

between the age groups are shown in Table 1. There was a pre-
dominance of women in all age groups with a female-to-male 
ratio of close to 3:1, and no significant differences between 
groups (p = 0.98).

There was no difference in the percentage of patients who 
reported undocumented neurological symptoms before the 
documented onset of MS, which was 38.5-40.7% of patients in 
all age groups (p = 0.41). The type of first documented symp-
tom of MS differed between groups: motor dysfunction was far 
less common in patients aged < 30 years or 30–39 compared to 
those aged ≥ 50, while there was a prevalence of sensory symp-
toms and visual symptoms in the younger groups (p = 0.01).  
A detailed neurological examination at the time of diagno-
sis also differed between age groups. The most significant 
feature of patients aged < 30 was a predominance of sensory 
dysfunction and a relatively common lack of any neurological 
dysfunction at the time of diagnosis. In patients aged 30–39, 
there was still a high percentage of minimal neurological signs, 
but a higher proportion of motor signs at first examination 
than in the youngest group. In patients aged 40–49 or ≥ 50, 
motor dysfunction became a dominating feature, followed by 
multifocal syndrome in those ≥ 50 (p < 0.01). Median (IQR) 
EDSS at the time of diagnosis was significantly higher with 
increasing age (< 30: 2 [1.5–3]; 30–39: 2.25 [1.5–3.5]; 40–49: 
3 [2–3.5]; ≥ 50: 3.5 [3–5]). Median (IQR) time to reach a diag-
nosis of MS was longer with increasing age: 7 [2–25] months 
in patients < 30 (p < 0.05 vs. 40–49 and ≥ 50), 9 [2–32] months 
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Table 1. Demographic and clinical characteristics of patients by age group

Group I 
(18–29 y) 

n = 62

Group II 
(30–39 y) 

n = 54

Group III 
(40–49 y) 

n = 27

Group IV 
(≥ 50 y) 
n = 39

P-value

Female:male ratio 3.4:1 3.1:1 2.8:1 2.9:1 *p = 0.98

First documented symptom of MS, %

Motor 19.3 37.0 44.4 61.5 *p = 0.01 
**p < 0.05 for I/
IV; II/IV

Sensory 22.6 18.5 22.2 10.2

Visual 22.6 25.9 18.5 5.1

Brainstem 14.5 9.3 11.1 7.7

Cerebellar 19.3 9.3 3.7 12.8

Dominating neurological syndrome at diagnosis, %

No/minimal signs 14.5 14.8 7.4 0.0 *p < 0.01 
**p < 0.05 for I/II; 
I/III; I/IV; II/III; II/IV

Pyramidal 8.0 29.6 44.4 46.1

Sensory 35.5 20.4 14.8 7.7

Visual acuity loss 6.5 7.4 3.7 5.1

Cerebellar 11.3 9.3 7.4 5.1

Brainstem 9.7 7.4 3.7 5.1

Multifocal 14.5 11.1 18.5 30.8

EDSS at diagnosis

    Median (IQR) 2 (1.5–3) 2.5 (1.5–3.5) 3 (2–3.5) 3.5 (3–5) *p < 0.01 
**p < 0.05 for I/III; 
I/IV; II/IV; III/IV

Time to diagnosis from first documented symptom

    Median time to diagnosis  
    (IQR), months

7 (2–25) 9 (2–32) 12 (6–58) 26 (12–60) *p < 0.01 
**p < 0.05 for I/III; 
I/IV; II/IV

    % of patients diagnosed  
    within 0–11 months

66.1 59.3 40.7 23.1 *p < 0.01 
**p < 0.05 for I/III; 
I/IV; II/IV

Number of in-patient stays needed for diagnosis, %

    1 38.7 38.9 44.4 38.5 *p = 0.38

    2 46.8 46.3 44.4 41.0

    3 11.3 9.3 3.7 7.7

    ≥ 4 3.2 5.6 7.4 12.8

Disease course, %

    Relapsing remitting 96.8 90.7 74.1 30.8 *p < 0.01 
**p < 0.05 for I/III; 
I/IV; II/IV; III/IV

    Secondary progressive 3.2 5.6 11.1 17.9

    Primary progressive 0.0 3.7 14.8 51.3

*p-value for comparison between all groups; **two-groups comparisons (group number/group number) 
EDSS — Expanded Disability Status Scale; IQR — interquartile range; MS — multiple sclerosis; SD — standard deviation 

in patients aged 30–39 (p < 0.05 vs. ≥ 50), 12 [6–58] months 
in patients aged 40–49 (p < 0.05 vs. ≥ 50) and 26 [12–60] 
months) in patients aged ≥ 50(trend p < 0.01). As a result, the 
percentage of patients diagnosed 1-11 months from the first 
symptom of MS became lower as age increased (p < 0.01). At 
the same time, there was no significant correlation between age 
and the number of in-patient stays needed to make a diagnosis 
of MS, with 38.7-44.4% of patients needing one in-patient 
stay and another 41-46.8% of patients needing two in-patient 
stays (p = 0.38).

Disease course before diagnosis was relapsing remitting in 
more than 90% of patients in the < 30 and 30–39 categories, was 
74.1% in patients aged 40–49, but was only 30.8% in patients  
≥ 50, where the primarily progressive course dominated (p < 0.01). 

Laboratory findings 
A similarly high percentage of patients in all age groups 

fulfilled the MRI Barkhof and Tintore criteria (p = 0.51). 
Most patients in the younger groups were given contrast me-
dium (79–90%), but only around half (51%) of patients aged  
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Table 2. Comparison of laboratory test results by age group

Group I 
(18–29 y) 

n = 62

Group II 
(30–39 y) 

n = 54

Group III 
(40–49 y) 

n = 27

Group IV 
(≥ 50 y) 
n = 39

P-value

MRI results

   Barkhof and Tintore criteria fulfilled, % 84.7 83.0 92.6 74.3 *p = 0.51

   Contrast given, % 79 79 90 51

   Post-contrast enhancement, % 63.2 50.0 31.6 30.0 *p < 0.01 
**p < 0.05 for I/III; I/

IV; II/IV

CSF analysis

   Elevated IgG index, % 66.7 66.7 84.0 75.7 *p = 0.34

   Oligoclonal bands positive, % 92.6 89.4 95.4 86.7 *p = 0.74

EEG results

Abnormal visual evoked potentials, % 86.7 76.2 76.2 81.3 *p = 0.57

*p-value for comparison between all groups; **two-groups comparisons (group number/group number) 
CSF — cerebrospinal fluid; EEG — electroencephalogram; IgG — immunoglobulin G; MRI — magnetic resonance imaging

≥ 50 received it. When contrast was used, the proportion 
of patients with post-contrast enhancement decreased with 
advancing age, from 63.2% in patients < 30 to 30% in patients 
aged ≥ 50 (p < 0.01). In an analysis of CSF, the percentage of 
patients with elevated IgG index was not significantly higher 
with age (p = 0.34), although the two oldest groups had nu-
merically higher proportions than the younger age groups. Age 
had no influence on the proportion of patients with positive 
OCB, which was high in all groups (p = 0.74). The percentage 
of patients with abnormal VEPs was also not significantly 
different across the age groups (p = 0.57) (Tab. 2).

Discussion

MS is commonly perceived as a disease of young adults, 
but in fact it can start at any age. It is of the utmost impor-
tance to know the differences in the clinical picture of MS 
depending on age at onset or diagnosis. A number of studies 
have compared young MS patients to those whose disease 
started at 50 or later [6, 8–12, 13–15], but, to the best of our 
knowledge, none of them have compared patients in different 
age groups in relation to their age at diagnosis, or concerned 
a central-eastern Europe population. 

Our study shows that the percentage of patients diagnosed 
after 50 is higher (21.4%) than the percentage of LOMS pa-
tients in other studies (1.1–12.7%) [6–14], but is similar to the 
percentage of patients (21.3%) in an Italian study where MS 
started at 40 years or older [15]. In our study, the time from the 
first documented symptom to the diagnosis of MS increased 
significantly with the age of the patient, suggesting that the di-
agnostic process is more challenging in older patients. Similar 
results were obtained by Kis et al. who observed a longer mean 
time to diagnosis in LOMS patients (three years) compared 
to younger patients (one year) [9]. A Portuguese study also 
demonstrated diagnostic delay in older patients [16]. 

In our study, we found that the proportion of progressive 
forms of MS was higher in older patients, which may be a factor 
that contributes to delay in diagnosis. In other studies, delay 
in diagnosis was related to the primary progressive form of 
MS [16, 17], prolonged time to first medical consultation [18, 
19], patients born in earlier decades [20, 21], and coexisting 
diseases [22, 23]. Our age groups were not distributed evenly 
in relation to the different McDonald criteria used, and this 
raises the question of the influence this might have on median 
time to diagnosis. However, as we have proven in another study 
[Przybek-Skrzypecka 2020], differences in time to diagnosis 
depending on the type of criteria used were not significant in 
our Department (mean time in months: McDonald 2000 — 
39.1 ± 68.4; McDonald 2005 — 36.2 ± 58.5; McDonald 2010 — 
33.6 ± 68.2). Also, we did not have enough pre-hospitalisation 
data to examine other factors that may have contributed to 
the prolongation of diagnostic process, although we found 
that number of hospitalisations was not a factor that differed 
significantly between the age groups.  

We noted differences in the clinical picture of MS across 
the age groups. We observed that motor symptoms were 
the first documented symptom and sign of MS in all age 
groups except for patients aged < 30. The presence of motor 
symptoms was found to be higher as age increased. Our find-
ings are similar to those in studies comparing patients with 
AOMS and LOMS, where motor deficit was found to be the 
most common neurological manifestation among late-onset 
patients, encompassing more than half of the studied group 
(54.8-80%) [6, 9, 10, 12, 13, 24, 25]. Overrepresentation 
of motor deficit in older patients may be connected to the 
overrepresentation of the primary progressive form of the 
disease. However, Cossburn et al. found that in a population 
of patients with only relapsing remitting MS, there was also 
a higher percentage of patients with motor signs at the begin-
ning of the disease [11]. We observed that the frequency of 
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sensory symptoms and optic neuritis as a first manifestation of 
MS was similar up to 50 years, but then deceased, which is con-
sistent with studies comparing AOMS and LOMS [9, 12, 14]. 

As mentioned, progressive forms of MS, mainly primary 
progressive MS, were more common in older patients. Typi-
cally, primary progressive MS starts 10 years later than relap
sing remitting MS (around the age of 38–41) [26–29]. Similarly, 
significant differences in the percentage of primary progres-
sive MS patients in the AOMS versus LOMS group have been 
described in other studies (AOMS: 5–11%; LOMS: 20–83%) 
[6, 8–10, 12, 13, 25, 30]. There appears to be a turning point, 
somewhere between 40 and 50, where a rising advantage of 
degeneration over demyelination processes changes the clinical 
picture of the disease to a progressive one with dominating 
motor deficits. 

However, in our youngest age groups there were some cases 
of secondary progression. Three of those patients, a female 
aged 22, a female aged 34, and a male aged 39 at diagnosis, had 
already entered the progressive phase because of the long gap 
between first symptom and diagnosis (36–58 months). Two 
other cases were a young woman aged 19, and a 31-year-old 
male who had a short but aggressive history of disease with 
a progressive-relapsing course. 

EDSS at the time of diagnosis was also influenced by age 
in our study. We found mean EDSS significantly higher with 
each passing decade. Our results are comparable to those of 
Kis et al. where mean EDSS in a late-onset MS group was sig-
nificantly higher than an adult-onset MS group (3.5 vs. 2.7) [9]  
and similar to a Canadian study, where the percentage of pa-
tients with EDSS of 3.0 or more at first neurological examina-
tion was higher in LOMS (66.0%) than in AOMS (44.7%) [8]. 
Most authors agree that the older the patient is at MS onset, the 
more rapid the accumulation of disability [12, 14, 15, 29–39]. 
However, it was observed by Tremlett et al. that this was only 
true for patients up to EDSS 3.0 and beyond this value, which 
was a turning point for relapsing remitting MS becoming sec-
ondary progressive MS, time of onset of MS had no influence 
on speed of disability accumulation [8]. This observation has 
been seconded by other authors who observed that age at di
sease onset only affected the severity of the relapsing remitting 
phase, not the secondary progressive phase [40, 41].  

Brain MRI can become less specific in older MS patients, 
due to concomitant diseases and different localisation of le-
sions, necessitating an additional spine MRI to make a diagno-
sis [7, 9]. However, in our study, we found that brain MRI that 
fulfilled Barkhof and Tintore criteria was similarly specific in 
all age groups. The only parameter that became significantly 
less frequent in older groups was the presence of contrast en-
hancement. Our results are similar to those of other studies, 
where Barkhof and Tintore criteria fulfillment stayed high 
in the late-onset group (65–88%) [7, 10, 25], while contrast 
enhancement decreased (AOMS: 61–63%; LOMS: 15–35%) [7, 
9]. Interestingly, Jasek et al. showed that conventional measures 
such as T2-lesion load or brain atrophy measures were similar 

in AOMS and LOMS groups, and that only more sophisticated 
methods indicated more axonal damage in LOMS [42].

In our study, a high percentage of patients had OCBs in 
CSF, and this was observed across all age groups, consistent 
with other studies [9, 10, 24, 30], which indicates that OCB 
is an effective diagnostic tool in patients of all ages. Patients 
with abnormal VEP also predominated in our study, in line 
with the work of Kis et al. (AOMS: 70%; LOMS: 86%) [9] and 
Noseworthy et al. (AOMS: 67%; LOMS: 62%) [43]. Of note, 
other diseases of the visual system are common in older pa-
tients, so the specificity of an abnormal VEP test may decrease 
with age, despite its high sensitivity. 

We are aware that the present study has certain limitations. 
Small groups, a single-centre study and retrospective design 
may have affected our results.  However, our centre was a re
ference hospital and our diagnostic procedure was carefully 
tailored to meet current diagnostic criteria. 

Conclusions and clinical implications

We found significant differences in the demographic and 
clinical picture of MS depending on the age of the patient at 
diagnosis. Patients aged ≥ 50 had a more severe clinical picture 
of MS at diagnosis, with greater neurological impairment, 
commonly affecting the pyramidal system, and they often 
had a progressive course. Differences in the clinical picture 
began to occur between 40 and 50 or even before. A delay in 
diagnosis was common in older patients, despite diagnostic 
tools remaining reliable across all age groups. 

These findings related to the different features of MS with 
age at onset may help to inform neurologists and improve 
time to diagnosis.
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