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The jogging scene seems to offer a
real paradox: On the one side we
have the shoe industry making won-
derful promises based on scientific
laboratory studies ("like running on
clouds"; "cushioning, support, con-
trol"; "Model X knows where it's at");
on the other side, we have the run-
ning public, confused and insecure,
trying to find its way among the en-
ticements of shoe advertisements. De-
spite the promises, the runner not un-
commonly has a rude awakening in
the form of injuries that arise during
the run. Runners with such injuries
frequently wind up in the doctors of-
fice.": 7 This may be the reason why
the medical profession has looked
very critically at the jogging craze."
The runner frequently associates his
troubles with his most important ath-
letic equipment, the running shoe.
From a medical point of view, the re-
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lationship between run-related over-
load injuries and the running shoe are
of both prophylactic and therapeutic
interest. Unfortunately, to date, there
are very few empirical data.

The etiology of overload manifes-
tations in the locomotor system (here-
after referred to as running injuries)
appears to be multifactorial, accord-
ing to current thinking":

"Endogenous" etiologic factors in-
clude

• Biomechanical and coordinational
predeterminants (running style).

• Level of training.
• Recuperative powers.

These are different from "exoge-
nous" factors such as

• The range and intensity of training.
• Site of training (surface).
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• Running shoes.
• Special conditions for recuperation

(massage) or prophylaxis (stretching).

Depending on the point of view of
the individual, different values will
be assigned to these factors. In view
of the great efforts made by the man-
ufacturers to produce the best possi-
ble shoe (orthopedically correct,
functionally supportive, to some ex-
tent therapeutic), the following ques-
tions must be asked from a scientific
point of view: To what extent do the
modern running shoes protect against
running injuries? Are there differ-
ences between the different brands?
What makes a quality shoe? Placed in
the context of price, are cheap shoes
prone to lead to injury? Do shoes
have certain characteristics that the
buyer may or may not consider and
that do playa significant role? On the
basis of the experiences of the 1984
Berne study, we hope to be able to
give an answer to these questions.

METHODOLOGY
All runners participating in the

16-km run of the May 1984 "Grand
Prix" (GP) of Berne (Switzerland)
were given a questionnaire that cov-
ered the following subjects:

• Characteristics of their training
(during the 16 months before the
GP).

• Motivation for running and compet-
ing.

• Nature and duration of run-related
injuries (in great detail for the last
year).

• Number and reason for physician

visits (during the year before the
GP).

• Demographic information, height,
weight, etc.

• Etiologic co-factors of the running
injuries: make of the shoe, cost, use
of inserts, preferred training terrain.

Age and running time were taken
from the official record. All data were
stored on magnetic tape and sub-
jected to computerized statistical anal-
ysis (SAS program, chi-square signifi-
cance test).

Of the 6,620 registered Swiss run-
ners (91% male, 9% female), 5,038
participated in the study (76.1% re-
turn rate). The average age of the
males was 33.0 years (range, 8-75
years); the mean time for the 16-km
run was 1:13:20. The runners not par-
ticipating in the study (23.9%) were
younger (by 2.6 years) and slower
(1:16:09). No additional information
was obtained from this group.

RESULTS
All runners with running injuries

that occurred during the 12 months
before the GP run in May 1984 were
put into one of three groups, which
were analyzed separately. Three lev-
els of injury were recognized that re-
quired the following:

1. Complete cessation of training
(minimum: 3 weeks)

2. Reduction in training
3. Full training, injuries permit-

ting

We also asked for the duration of the'
injuries, for interruptions in training,
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for location of the injury, and nature
of the injury.

Table 31-1 shows the average in-
cidence and duration of running inju-
ries in the entire Berne GP field
(N=5,038). Every fifth runner had to
stop training for more than 1 month
during the year before the GP compe-
tition, and 3 of 10 runners had their
training affected by injuries for about
1.5 months. It is obvious that the
modern running shoe does not pro-
tect absolutely against running inju-
ries.

Causes of Running Injuries

As mentioned above, the causes of
the running injuries are manifold. For
this reason, it is important to know the
factors that significantly affect the rate
of incidence of running injuries be-
fore the effects of the running shoes
are singled out for discussion.

The Berne Study of 1984 can give
no information concerning the impor-
tant, so-called endogenous etiologic
factors (e.g., the biomechanics of the
running style). Several exogenous
causes, however, were considered
and analyzed." Two appeared to be
significant:

1. Increasing the dimensions of
training increases the risks of injury.

This assumption may be open to
some doubt: Of the GP runners who
ran an average of 500 km in 1983,
16% suffered running injuries, while
those who trained three times as
much (the 1983 average was 1,500
km) had an incidence of 21%. For sig-
nificantly increased training (3,000
km/year), the incidence of injuries in-
creased only slightly to 23%.

2. The 15.3% of the runners who
had a significant running injury be-
fore the study year of 1983 had a sig-
nificantly increased incidence of in-
jury during the study year; 30.6% had
an injury during the study year as
compared to 18.5% among the ath-
letes who had no history of previous
injury (P<O.OOl). A "positive history"
for injuries increased the risk factor
for a recurrent injury during the
study year by 74%.

All the other factors had little, if
any, effect on the incidence of injury.
Surprisingly enough, these factors in-
cluded GP running time, age, years of
active running, relative body weight
(expressed as- lean body mass index
[BMI]), or preferred training terrain.
Shoe inserts appear to have a statisti-
cally marginally significant preven-
tive effect. This is not easy to prove
since inserts are used primarily by
runners who are at high risk for inju-

TABLE 31-1.
Frequency and Duration of Running Injuries in 5,038 Participants in the
"Grand Prix of Berne," 1984

Runners (Male and Female)
With Frequency (%) Duration in wk (SO)

Training interruption (2 wk)
due to running injury

Reduced training due to injury
Full training despite injury

4.9 (±4.5)19.4

29.0
29.1

5.1 (±6.5)
7.3 (±8.9)
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ries (e.g., very extensive training, pos-
itive history for previous injuries).

Comparison of Different Brands of
Shoe

These introductory remarks are
necessary for a better understanding
of the data in Table 31-2, where the
different brands of running shoes are
compared with each other. In the
questionnaire sent to the participants,
the question "Which brand of shoe do
you prefer?" could be answered in six
ways: The four most popular brands
in Switzerland were listed individu-
ally, one answer was "other," and one
answer was "I have no preference."

Table 31- 2 shows the frequency
of running injuries (and some other
data) classified according to the 6
possible answers. Two points must be
kept in mind: (1) since a positive his-
tory of previous injury significantly
affects the "injury-induced interrup-,
tion of training," this table includes
only the runners with a negative his-
tory and (2) since the amount of
training was also significant, a "cor-
rected incidence of interruption of
training" was calculated. This num-
ber adjusts the differences in kilome-
ters run in 1983 and thus allows a
fairer comparison of the various
brands.

The most important parameter,
from a prophylactic medicine point
of view, was the incidence (fre-
quency) of training interruptions re-
lated to running injuries. This
showed a definite distribution: One
brand (Karhu) showed significantly
more running injuries (P<O.05). The
relatively large group of runners who

indicate no preference and who pre-
sumably switch brands more or less
frequently showed a significantly
lower incidence of running injuries
(P<O.OOl). The duration of the train-
ing interruptions was similar in all
six groups.

In the group that reduced training
(frequency, duration) because of run-
ning injuries, the picture was more
uniform, with the exception of the
"other-brand" group where the inci-
dence was clearly higher.

In the last group, which "con-
tinued full training despite some in-
jury" the situation was also relatively
uniform. There was a definite trend,
however, that indicates that statisti-
cally speaking a decrease in the se-
verity of the running injuries was ac-
companied by an increase in their du-
ration.

The median running time during
the race (adjusted for age in runners
over 35 years of age) showed varia-
tions that can be explained on the ba-
sis of differences in training." The
group identified as "other brand" was
an exception. Its running time was a
good 2 minutes slower, but this could
be expected on the basis of its more
limited training.

The runners who used particular
shoes had no preference for any of
the three running surfaces. The
"other-brands" group stood apart here
as well. Nevertheless, there was no
statistical evidence that would link
the terrain to the incidence of run-
ning injuries.

One in ten wore custom-made in-
serts. For Karhu, this was one in five.
As mentioned before, inserts are
worn primarily by persons who are at



TABLE 31-2.
Frequency of Running Injuries and the Preferred Running Shoe in 3,446 "Grand Prix" Runners (Over 16 Years Old With a Negative
History for Running Injuries)

No
Brand of Shoe Adidas Nike Puma Karhu Other Preference

No. of runners (%) 1,153 782 (22.7) 251 (7.3) 153 (4.4) 161 (4.7) 946 (27.5)
(33.5)

Runner with
Training interruption due 19.9 20.1 17.1 26.3 18.0 14.3

to running injury (%)
Duration (wks) 4.7 4.5 5.0 4.7 3.8 4.5

Training reduction (%) 27.1 30.3 28.0 27.5 38.2 25.0
Duration (wks) 5.8 5.7 4.7 4.4 5.3 5.1

Full training with injuries 26.7 31.0 27.6 34.2 26.8 26.8
(%)
Duration (wks) 6.1 7.4 7.8 7.3 7.9 7.7

No. of km run in 1983 (SO) 894 (±877) 1,017 (±904) 803 (±727) 1,296 (±935) 1,245 (±995) 832 (±887)

Frequency of training 20.3 20.1 17.9 25.2t 17.0 15.0:1:
interruptions corrected
for km run'

Running time GP 84
(corrected for age)

Preferred Running Surface
(% runners)
Hard surface, street, etc.
Natural surface, woods,

etc.
Mixed surface

Runners using inserts (%)
Cost of shoe (mean of 4

price ranges), $
'The average number of kilometers run in 1983 does not vary markedly between groups. Nevertheless, the differences are sufficiently large to affect the
incidence of running injuries/training interruptions. For this reason, a hypothetical "corrected rate" was calculated for all six brands based on 1,000 km/y
for 1983. These figures were used in the statistical analysis.
tP<0.05
:j:P<0.01

1:11:53 1:10:44 1:12:48 1:08:26 1:11:27 1:12:21
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an increased risk for running injuries.
Thus, this fits in well with the other
observations about Karhu. The cost of
the running shoes showed some shoe-
specific differences (four price ranges
were used).

In summary, the group that had
no preference for anyone brand of
shoe showed the most favorable re-
sults (significantly fewer training in-
terruptions). There were neither ad-
vantages nor disadvantages among
three of the major brands, including
the two leaders-Adidas and Nike.
The fourth largest brand, Karhu,
seems to be associated with an impor-
tant distinction (significantly more
training interruptions). Admittedly
the reason for this finding is difficult
to interpret. ~

Such a global look at brands may
not do justice to the individual mod-
els within the brands. The GP run-
ners were not queried about their spe-
cific shoe model, since this would
have been statistically impossible.

The only other specific informa-
tion about the running shoe that was
ascertained was cost. It was assumed
that cost correlated, at least to some
extent, with the quality of the run-
ning shoe. How realistic this assump-
tion is remains to be seen.

Comparison on the Basis of Cost

Table 31-3 shows the same vari-
ables for the entire GP running group
as Table 31-2, but is tabulated ac-
cording to the four price ranges. No
distinction was made on the basis of
individual brands.

Several trends become obvious.
The most significant is the correlation
between higher prices and increased

running injuries. It is probably incor-
rect, however, to interpret this sur-
prising finding to mean that more ex-
pensive shoes cause more running in-
juries and running-related problems.

A statistical correlation, like the
one above, can be interpreted in two
different ways. In this instance, it
may well be that runners with exist-
ing injuries buy more expensive
shoes than the healthy ruriner in
hopes that the prophylactic and ther-
apeutic virtues attributed to the ex-
pensive shoes may be true. At the
very least, it must be said that the ex-
pensive models show no advantage as
far as the incidence of running inju-
ries is concerned. Additional facts
that added to the unfavorable image
created by this group was that it in-
cluded a very high proportion of in-
sert users and that the mean running
time in this group of runners was 1.5
minutes slower than would have
been expected on the basis of their
training in 1983.

There is a clear relationship be-
tween the cost of the shoe and the age
of the runner, which would suggest
that the amount of money paid for
the running shoe may be a function
of income.

The inverse of.the hypothesis that
expensive running shoes protect from
injury would be that inexpensive
shoes are "injury prone." The data of
the Berne GP race were analyzed on
this basis as well. Only 2.7% (N=118;
runners over 16 years of age) could be
assigned to the group wearing
"cheap" shoes. The other 97.3% of
the runners either wore one of the
name brand shoes, or spent more
than $40 for their shoes. Of the 118
runners, 14 (11.9%) had to interrupt
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TABLE 31-3.
Running Injuries and the Cost of the Running Shoes in 5,026 "Grand Prix" Runners

Shoe Price Range <$40 $40-$60 $60-$95 >$95

No. of runners (%) 311 (6.2) 2,145 2,310 (46.0) 260 (5.1)
(42.7)

Age of runners (mean in 27.9 32.3 35.4 36.9
yrs)

Runner with
Training interruptions due 9.0 16.7 21.9 33.0

to running injury (%)
Duration (wks) 4.7 4.4 5.1 5.5
Training reduction (%) 20.2 25.1 32.0 36.0
Duration (wks) 4.6 5.7 5.5 6.3
Full training with injuries 18.3 24.3 30.8 34.6

(%)
Duration (wks) 5.4 7.2 7.5 8.1

No. of km run in 1983 (SO) 418 (±508) 819 (±847) 1153 (±998) 1237 (±922)
Runners with positive history 7.2 13.7 21.9 16.0

for injuries (%)

Frequency of training
interruptions corrected for
km differences and % of 14.3. 17.4 20.5 31.9
positive history for running
injuries

Running time GP 1984 1:19:21 1:13:57 1:10:33 1:11 :32
(Corrected for age)

Preferred running surface
(% of runners)
Hard surface, street, etc. 20 16 18 21
Natural surface, woods, 41 40 35 25

etc.
Mixed surface' 39 44 47 54

Runners using inserts (%) 4.2 10.6 14.1 21.7

their training during the year under
study. Even making adjustments for
the low level of training in 1983 (475
km) and the relatively low percentage
of runners with a positive injury his-
tory (12.0%), the "corrected incidence
of running injuries" is 16.1%, which
is still below the average for the
whole group.

It cannot be demonstrated that
cheap running shoes have a negative
effect. The comment that the runners
using really cheap shoes could not be
identified by our research methodol-
ogy has little merit, since in the en-
tire, large .miscellaneous group of

more than 5,000 runners, only a small
minority, less than 3%, wore poten-
tially injury-prone, mass-produced,
cheap running shoes.

It is possible that neither the
brand nor the cost of the shoe is im-
portant, but that the important issue
is the criteria on the basis of which
the runner selects his shoes. The
Berne GP runners were given eight
criteria and were asked how impor-
tant each of these were in their selec-
tion process. A rank order of all shoe
selection criteria was calculated for
all runners (N=5,038) and is pre-
sented in Table 31-4. The "scale of
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TABLE 31-4.
Rank Order of the Shoe Selection Criteria

Scale of
Relative Value

1. Orthopedically correct 2.71
construction of the running
shoe

2. Fit/comfort 2.65
3. Slip-resistance/profile of 2.12

sole
4. Durability 1.88
5. Low weight 1.53
6. Cost 1.22
7. Appearance (color/model) 0.55
8. Used by champion runners 0.38
'Scale of relative value is from 0 (not important) to 3 (very
important).

relative values" is from 0 to 3. A
value of 0.0 means that no runner
considered this criterion important; a
value of 3.0 means that all runners
considered this criterion to be very
important. It is gratifying to note that
a broad group of recreational runners
and hobby joggers consider important
the same criteria designated as impor-
tant by the experts." It is noteworthy
how little value was placed on the
external appearance of the shoes. In
this respect, it may be important that
a questionnaire reflect the rational be-
havior of the respondent rather than

not assess his emotional or instinc-
tive response.

A possible hypothesis would sug-
gest that the runners having an in-
creased risk of injury select their
shoes by criteria other than the ac-
cepted, prophylactically favorable
ones. The incidence of running inju-
ries was calculated for four of these
"dangerous" selection criteria. These
were low value placed on "orthopedi-
cally correct construction," high
value placed on "low weight," "cost,"
and "appearance (color, model)."
Again adjustments were made on the
basis of frequency of training inter-
ruptions, which make allowances for
the number of kilometers run in 1983
and for a positive history of injuries
(Table 31-5).

There are no significant differ-
ences in the incidence of running in-
juries. There is even a trend that sug-
gests that the runners who select their
shoes on the bases of unusual criteria
may have a lower incidence of inju-
ries. It is impossible to define a typi-
cal "risk behavior" in the way the in-
dividual selection of running shoes is
done.

TABLE 31-5.
Frequency of Training Interruptions Due to Running Injuries and Atypical Shoe Selection Criteria in 4,358
Male "Grand Prix" Runners

Shoe Selection
Criteria

Corrected
Interruptions No. of km Frequency

GP Runners Due to Run in Positive History (%)of
(%) Injuries (%) 1983 for Injuries (%) Interruption

4.7 16.2 681 10.6 18.5Orthopedically correct
design
"unimportant" or
"less important"

Low weight "very
important"

Cost "very important"
Appearance (color,

model) "important"
or "very important"

11.5

4.3
7.3

17.9 875 12.1 18.8

18.0
18.1

849
734

19.0
19.7

12.0
12.7
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DISCUSSION

The literature emphasizes the pro-
phylactic, protective virtues of the
modern running shoe." 2 This claim
cannot be supported by extensive
data collected from a broadly based,
large-scale sampling study on average
runners. This may be due to the rela-
tively insensitive research methodol-
ogy that used a relatively crude screen
and picked up only a few criteria. It
did not include such potentially very
important individual criteria as axis
deviations in the locomotor system,
hyperpronation tendency of the ankle,
and ligamentous insufficiency. 1-3, 8

There are no data from other epidemi-
ologic studies that would allow a com-
parison of our findings with other run-
ner populations. In the few published
studies (e.g., reference 5), the running
injuries are always defined and ana-
lyzed differently. Whether the inci-
dence of running injuries, described
in the Berne study, already incorpo-
rates the alleged prophylactic protec-
tive effects of the modern running
shoe cannot be assessed. Two matters
appear to be significant:

1. None of the well-known
brands shows any advantages
as far as running injuries are
concerned. The results are un-
favorable for one brand
(Karhu).

2. Runners who indicate no
brand preference and thus,
presumably, change brands
more frequently are much less
frequently put on the sidelines
by running injuries.

This finding is contrary to the
recommendations of the literature 1

but reminds us of the old runner's
rule, according to which using two or
more different pairs of running shoes
during training was good for the lo-
comotor system. This dictum-even
if heard-is unlikely to induce the
manufacturers of running shoes to
reduce their research and promo- .
tional activities to any significant de-
gree.

SUMMARY

The incidence and duration of
running injuries observed in more
than 5,000 average runners, who par-
ticipated in May 1984 in a 16-km
street race, were described and ana-
lyzed as to their possible relationship
to the running shoes used. A compar-
ison of the individual brands showed
no particular advantages. For one
brand the results were unfavorable
(more running injuries with a signifi-
cance of P<0.05). Cheaper running
shoes were not more conducive to in-
juries. Expensive shoes have no dis-
cernible advantages and appear to be
associated with a higher incidence of
injury. This relationship should not
be taken at face value. In general, the
average runner seems to select his.
shoes on the basis of commendable
criteria, but even those who deviate
from these criteria have no higher in-
cidence of running injuries.
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