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1. INTRODUCTION
Information on multiple sclerosis (MS) in Poland has been
sparse historically. Few studies have been conducted and
the few that have were very localized. The only two of note
were a comparison study conducted between 1965 and 1981
rates1 and a very recent study of a single region south of
Warsaw.2 The latter was not comprehensive enough to determine associations between MS prevalence and weather
in Poland, and the former may have been faulty based on
a less obvious fact that was highlighted by the latter study:
MS rates were shown to be much lower in men than they
were in women. With a prevalence in the former of 69.7
and in the latter of 159.6 for an average rate of 115.7/100
000. The former study showed a rough average of prevalence of 61.11/100 000 in 1965 and 45.08/100 000 in 1981.
This would lead the author of this article to suspect that
the former study was only analyzing the rates of men for
whatever reason. As for the latter study, its prevalence rate
would appear to be more consistent with the weather pat-

terns of Poland and the rates that would be expected under
such weather patterns if a recent study of MS prevalence
and average weather was considered. That study3 showed
that MS prevalence rates peaked at 8°C, which is the same
temperature at which the TRPM8 temperature receptor in
the body is known to have the highest activity. The Brola
et al. study was conducted in the region of Świętokrzyskie
where, according to the Norwegian Meteorological Institute, the average temperature was 7.99°C4 at its capital city
of Kielce. This is not very different from the temperature
for peak prevalence and the apparently high prevalence rate
of 115.7/100 000 may reflect that.
In the Wender et al. study of 1985 there was one study location that was noted for having a high prevalence rate: That
of Leszno, of which the rate was 96.22/100 000 in 1965 and
130.97/100 000 in 1981. That location had an average temperature of 7.75°C. If those rates were adjusted for possible
gender bias it would give a rate of 158.8/100 000 in 1965 and
217.4/100 000 in 1981. The difference between these two prevalence rates was addressed in that study as being due to an in-
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crease in the population of individuals under the age of 25: MS
typically does not show symptoms until at least a person’s late
20s. In addition it was noted that there was an almost equal
number of definite cases between 1965 and 1981: 1302 in 1965
vs. 1244 in 1981. The only major change was in probable cases:
255 in 1965 vs. 64 in 1981. It’s the author’s opinion that this
reflects improvements in diagnostic criteria and education
about MS symptoms rather than any real change in MS cases.
Leszno’s increase was not explained in Wender et al. and may
well be due to an increase in definite cases over probably cases
stemming from better diagnostic methods.
There is the established fact that Poland has many areas
with an average temperature range that is what could be the
danger zone for MS prevalence. The only mitigating factor in
the fact that variation from that average temperature is very
wide compared to the UK, where the low variation from the
peak TRPM8 reactivity temperature produces the highest MS
rates in the world of 193/100 000 in the Orkney Islands6 and
152/100 000 in the Shetland Islands7 (Table 1). These areas have
an average variation from their average temperatures of 7.83°C
and 7.125°C, respectively, of less than 4°C difference.4 In Poland
the variation is 7°C–8°C difference from the average temperatures of the locations of consideration mentioned here. It needs
to be recognized, regardless, that much of Poland appears to
have an average temperature around 8°C, with Gniezno having
an average temperature of 8.21°C and Leszno an average temperature of 7.90°C.4 If these locations are indicative of average
temperature in the rest of the country then it is possible that
MS could be much more widespread and serious in Poland that
what is currently accepted.

2. AIM
To determine if Poland’s MS prevalence rate could be estimated based on other location with the same average yearly
temperature range of between 7°C–9°C.

3. MATERIAL AND METHODS
Variation from average yearly temperature was measured by
regression line analysis for locations of MS prevalence with
an average yearly temperature that were specific locations
(not regions) and had an average yearly temperature 7°C–9°C.
The results were considered significant if P < 0.05.

4. RESULTS
Variation away from this average temperature is a significant
factor in the aggravation or mitigation of MS prevalence rates
(Table 1, Figure 1). Regression line analysis of the variation
from the average yearly temperature vs. MS prevalence rate
was significant (P < 0.001).

Table 1. Locations of MS prevalence rates used in this study.
Variation from MS prevaaverage yearly lence per
temperature
100 000

Location

Average
yearly temperature

Leszno, Poland

7.903523384

130.971

7.7754

Gniezno, Poland

7.4704062614

122.831

8.2166666674

Shetland Islands, UK

3.214

1527

7.1254

Gothenburg, Sweden

6.7

96

7.784

4

12

Kielce, Poland

7.9986930754

115.72

8.314

Berne, Switzerland

6.698094483

110

8.6416666674

Montrose, UK

4.2478069214

1849

8.5254

Edinburgh, UK

4.2806824724

18710

8.7666666674

County Donegal, Ireland

3.895092094

8

184

8.1583333334

Orkney Islands, UK5

3.3789006644

1936

7.8333333334

Aberdeen, UK

4.146438779

145

8.1254

Copenhagen, Denmark

6.2288186534

11213

8.24

4

4

4
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Figure 1. Average variation from average yearly temperature plotted vs. MS prevalence rates. The association
was P < 0.0017.

5. DISCUSSION
In regards to the other locations themselves most of these
are located in or near the British Isles,6–13 which is noted
for having the highest MS prevalence rates in the world.
Berne, Switzerland14 and the Gorski Kotar region of Croatia15 are noteworthy for having high MS prevalence rates
without possessing the same northern latitude of the other
locations. Both possess their low average yearly temperature due to their high altitude locations and corresponding mountain weather effects instead of a high northern
latitude.

285

Pol Ann Med. 2018;25(2):283–285

6. CONCLUSIONS
Poland’s variation from average temperature is higher than the
other tested locations, which likely mitigates MS prevalence
in this country below those locations. Regardless, Poland’s MS
prevalence could be expected to be above 105/100 000 based on
the resulting trendline for this association.
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