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A back school was established in 1992 at the University Hospital of Lille
(France) for employees with low back pain. We report its medical and
socioeconomic benefits with a mean time to follow-up of 4 years. Our
retrospective study included 108 health care workers and provides objective
data (absenteeism, use of health care) and subjective information (progres-
sion of pain and disorder, social and professional impact) before training
and a mean of 4 years after training. We found that 92% of the
participants were satisfied with the training and that back pain had
regressed or resolved for 55% of them. Both the frequency and duration of
pain had decreased significantly. Seventy percent continue to apply the
advice they received in their everyday life. Dealing with the problems specific
to professional activities contributed to reduce the strain experienced on the
job by the health care workers and improved their satisfaction at work.
Global absenteeism was reduced by 57.8%, whereas it was reduced by 33%
for back pain alone 4 years after implementing this program. Our study
provides evidence of the positive impact of this type of training on the way
back pain is perceived and on everyday life. The assessment of the
cost/efficiency ratio completes the list of durable benefits reported here.
(J Occup Environ Med. 2001;43:289–294)

T he physical and psychological strain
of hospital work and certain work
conditions is implied in the occur-
rence or aggravation of back disor-
ders. As a result, low back pain has
become a major public and occupa-
tional health care problem.1,2

Health care workers undergo most
of the risk factors giving rise to low
back pain;3 therefore, they constitute
one of the most preferentially af-
fected body of workers. Various ep-
idemiologic studies report a high
prevalence of low back pain among
hospital employees, ranging from
48% to 65%.4,5 Low back pain has
become a major social and profes-
sional problem in hospitals because
of the human and economic toll it
takes,6 not to mention its impact on
the professional and social lives of
affected employees. That is why in
1992, in collaboration with the de-
partment of Physical Medicine and
Rehabilitation, we created a back
school specifically geared to health
care workers experiencing low back
pain. Our aim was secondary preven-
tion by (1) ensuring sanitary and
posture rehabilitation for personnel
in their professional and personal
lives, and (2) changing a passive
subject into a person who actively
works on his or her consolidation or
cure.

After 1 year, we performed a first
study that yielded very positive re-
sults on pain perception, professional
life, and reduction of use of health
care and absenteeism.7 These en-
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couraging results prompted us to in-
stitutionalize the back school.

We now present a 4-year fol-
low-up report on all employees who
were trained (mean, 47.5 months;
range, 24 to 78 months). We ana-
lyzed both objective and subjective
criteria, such as use of health care,
absenteeism for health reasons, clin-
ical progression and perception of
back pain, and impact on profes-
sional and everyday life.

Material and Methods
Ours was a 1999 retrospective

study of a professional cohort of 108
health care workers at the University
Hospital (CHRU) of Lille who re-
ceived training at the back school
between April 1992 and April 1997.

An occupational doctor is in
charge of recruiting personnel eligi-
ble for training at the back school
during regular physical examina-
tions. This doctor is assisted by a
physiatrist from the back school,
who confirms the indication for
training (ie, the primitive nature of
the disease, the chronicity and resis-
tance to classical treatments of
chronic low back pain).

Inclusion criteria for the study
were the occurrence of chronic low
back pain, with or without chronic
radiculalgia, for which other symp-
tomatic etiologies have been ruled
out. Our definition of chronic low
back pain is that recommended by
the French Agency for the Develop-
ment of Medical Evaluation, ie,
long-lasting pain exceeding 6
months a year with frequent recur-
rences.8 –10 Exclusion criteria in-
cluded acute back pain and cases in
which medical treatment was not
properly followed, because patients
may still profit from classic
treatments.

A total of 125 people were re-
cruited for training during the period
covered by the study; 12 were tem-
porarily excluded either because they
were needed in their department or
they experienced back pain at the
time of the session. Five health care

workers refused to participate in the
study.

The assessment study included a
clinical examination, a medical and
socio-professional questionnaire, and
two self-questionnaires (EIFEL and
Dallas). The collected data encom-
passed the type and history of back
disorders, attempted treatments,
rheumatologic functional progres-
sion, sick leaves for back pain, and
socio-professional conditions. The
EIFEL self-questionnaire (Echelle
d’Incapacité Fonctionnelle pour
l’Evaluation des Lombalgies) is the
validated French version of the dis-
ability questionnaire by Roland and
Moriss11,12. It consists of 24 yes/no
items and is very informative for
longitudinal studies among patients
with chronic low back pain. A max-
imum score of 24 is obtained when
low back pain has a severe impact on
life.

Quality of life of patients with
chronic back pain was assessed by
means of the Dallas self-question-
naire. This comprises 16 items given
as percentages and examines the im-
pact of pain in four areas: routine
activities, professional and recre-
ational activities, anxiety and depres-
sion, and social activities.

Administrative data on sick leaves
(regardless of the reason, except ma-
ternity) were obtained from the Hu-
man Resource Department. In our
study, we included absenteeism for
the period between 2 years before the
training at the back school and 2
years after.

The medical and socio-profes-
sional data collected concerned the
12-month period before training at
the back school and the last 12
months before the study (ie, a mean
time to follow-up of 4 years after the
back school).

Back School
The back school was created in

1992 at the University Hospital
(CHRU) of Lille for health care
workers with low back pain. Train-
ing sessions for 6 to 8 people are
organized three times a year as a part

of continuing education. The 5-day
sessions last from 9:00 to 5:00 each
day, and meals are taken together. In
charge of the group is a multidisci-
plinal team, including:

• a physiatrist from Physical Medi-
cine and Rehabilitation

• physical therapists
• a podiatrist
• a psychologist
• occupational physicians.

Training is presented on the first
day, along with the principles of
rehabilitation, medical assessment
and professional consequences of the
disorder, and evaluation of the health
care worker’s own knowledge of the
disorder. This includes a rheumato-
logic examination; assessment by a
physical therapist, podiatrist, and
psychologist; a videotape showing
an obstacle course; and an evaluation
of the working conditions by the
occupational doctor. The schedule of
the subsequent days includes:

• elementary notions on the anat-
omy and physiology of the spine

• manipulations by the physical
therapist (mobility of the trunk and
lower limbs, awareness of posture,
tilting of the pelvis, and locking of
the lumbar spine)

• an obstacle course to learn and/or
correct proper posture (with the
help of a videotape)

• balneotherapy and relaxation
• advice for moving heavy loads,

and practice.

On the last day, the program infor-
mation is summarized, the degree of
handicap is measured for each par-
ticipant and an individual follow-up
schedule is established, and appro-
priate professional adaptations are
discussed. Six months to 1 year after
initial training, employees come
back for a day of revision.

Statistical Analysis
Data were encoded and computer-

assisted analyses were performed
with EPI INFO and SAS software
(Cary, NC) on a DELL XPS P166
microcomputer. The findings were
subsequently described and the
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means, standard deviations, and fre-
quencies were calculated. Analysis
of contingency tables was performed
with the chi-squared test. Yates’ cor-
rection was used when cells had
expected counts of less than five.

Results
The general characteristics of the

population are summarized in Table
1 and are consistent with the current
and usual characteristics of hospital
personnel: an outstanding predomi-
nance of female employees, an aging
population (mean age,.42 years),
marked seniority (mean seniority, 18
years), and an overrepresentation of
nurses and nurses’ aides (56.4% of
the cohort). In addition, 37% of the
population had a body mass index
above 25 for women and 27 for men.

Table 2 summarizes the medical
characteristics of patients with low
back pain. The history of low back
pain was long, with an average onset
of 11.8 years earlier. Nine percent of
the population with low back pain
also reported acute episodes of lum-
bago or sciatica. Sixty percent re-
ported chronic low back pain, and
nearly one-third had chronic
lumbo-sciatica.

The medical impact of training
received at the back school is pre-
sented in Table 3. It was assessed by
comparing the progression of painful
episodes during a 12-month period
before training and the year before
the assessment, the use of health
care, and absenteeism due to back-
related disorders. Overall, hospital
workers who received training at the
back school reported that they still
had low back pain but that the fre-
quency of its occurrence and dura-
tion of the episodes had decreased
significantly. One year before train-
ing, 44% of our population reported
almost permanent back pain versus
25% 4 years after the program.

Since training at the back school,
44% (n 5 48) reported that pain had
regressed, 11% (n 5 12) that it had
resolved, and 33% (n 5 36) that the
situation remained unchanged. Con-
cerning the use of health care for low
back pain, the number of consulta-
tions with rheumatologists and gen-
eral practitioners decreased signifi-
cantly, along with drug use.
Absenteeism due to low back pain
also decreased significantly: a total
of 469 days of absence were noted
(mean, 19.5 days per subject), ac-
counting for 18% of total absentee-
ism during the year before the study.

The distribution of sick leaves
over a period of 4 years (2 years
before the training and 2 years after)
is given in Fig. 1. The distribution
shows an obvious drop in sick leaves
lasting over 21 days within the 2
years after training took place and
more people without any sick leave
(24 vs 9 subjects). Overall absentee-
ism decreased by 57.8% during this
time, with a total of 2564 unworked
cumulative days (mean, 24.4 days),
as opposed to 6075 cumulative days
(mean, 57.4 days) during the 2-year
period before training at the back
school.

Table 4 summarizes the impact of
training on the quality of profes-
sional and personal life. This was
assessed by means of questions on
satisfaction and/or strain at work and
on such criteria as playing sports or

performing domestic activities. Em-
ployees who trained at the back
school were particularly pleased with
the education they received, with
92% expressing satisfaction. In addi-
tion, 74% stated that their condition
was improved when working in their
home (eg, during housecleaning
and/or home improvement), and 68%
had resumed a sports activity. The
psychological impact of low back
pain as assessed by the Dallas scale
appeared to be more marked in per-
sonal and professional activities
(37%) than in sociability or signs of
anxiety and depression (19% and
23%, respectively). The functional
consequences of low back pain as
assessed by the EIFFEL scale were
generally low, with a mean score of
6/24.

Discussion
Our study was original in that it

focused on the overall evaluation of
the back school based on subjective
(pain progression) and objective cri-
teria (use of health care and absen-
teeism), with a mean time to fol-
low-up of 4 years (mean, 47.5
months; range, 24 to 78 months).
The diversity of the methods used to
implement and assess other Euro-
pean and American back schools
makes it difficult for us to compare
our results with theirs, particularly
with regard to average-length fol-
low-up: most studies present results
after 1 year of school operation.13–17

That is why our quantitative (socio-
economic cost) and qualitative study
sheds new light on the long-term
benefits of the training.

Another original feature is the way
the training itself is implemented:
not only is the back school geared to
a very specific group of people,
namely, health care workers, but it
also belongs to a specialized depart-
ment of the hospital for physical
medicine and rehabilitation. Training
consists of an intensive 8-hours-per-
day, 5-day-per-week intervention
program delivered by a specialized
multidisciplinal team of physicians,
physical therapists, a psychologist,

TABLE 1
General Characteristics of the Study
Population (n 5 108)
Age (years) 42.12 6 6.12*
Seniority (years) 18.95 6 5.86*
Body mass index . 25 40 (37%)
Profession

Nurse and nurse’s aide 61 (56.4%)
Cleaning and technical
personnel

47 (43.6%)

* Mean 6 SD.

TABLE 2
Medical Characteristics of the
Population at the Beginning of Back
School (n 5 108)
No. of years since onset

of low back pains
(mean 6 SD)

11.81 6 6.42

Chronic low back pain 65 (60.2%)
Chronic low back pain 1

acute lumbago or sciatica
10 (9.3%)

Chronic lumbo-sciatica 33 (30.5%)

JOEM • Volume 43, Number 3, March 2001 291



and an occupational therapist. All of
these specialists are employed by the
hospital with responsibilities that in-
clude teaching at the quarterly ses-
sions of the back school. This re-
quires the entire team to be dedicated
to the project, along with the hospital
administration and care units, so that

training may take place under good
conditions and departments may
continue to operate smoothly despite
the absence of some of their workers.

The first criteria we considered
when assessing the qualitative aspect
of our back school was the satisfac-
tion of the trainees.16 Since its cre-

ation in 1992, the program has been
extremely well perceived by partici-
pants, 92% of whom state that they
are very satisfied with the sessions,
including the extra review session.

Just as many have before us,13,18

we noted remarkable improvement
in the way pain was perceived after
training at the back school (some
reported regression and even com-
plete resolution of low back pain),
even though most trainees continue
to experience episodes of acute low
back pain (but usually limited to one
episode). Such episodes do, how-
ever, tend to be shorter, and the
number of subjects reporting perma-
nent pain was reduced by
20%.13,15,16In light of these results,
we can hypothesize that thanks to
rehabilitation techniques and posture
correction, trainees probably have a
better knowledge of their disorder,
they learn to manage it more appro-
priately in everyday life, and they
know their limitations in terms of
movements. Although the back
school does not offer a cure for
chronic low back pain, it does seem
to lower the patients’ fear of painful
recurrences by helping them gain
knowledge and increasing their
range of motion. It also helps train-
ees learn and practice occupational
and posture techniques, especially
for weight lifting and work requiring
certain postures. This is one of the
main objectives of our school inas-
much as it is geared to a specific

Fig. 1. Distribution of total sick leaves (regardless of the reason, except maternity) before and
after training.

TABLE 3
Medical Impact of Back School

Parameters

Before Training After Training Significance Test

n % n % X2 P (X2)

No. of painful episodes
None or one 60 55.6 81 75 9.38 0.01
Recurring or permanent 48 44.4 27 25

Length of painful episodes
, 3 months 48 44.4 76 70.3 14.5
. 3 months 60 55.6 22 29.7 , 0.001

Medical consultations
General practitioner 68 63 43 39.8 13.71 , 0.001
Specialist 42 38.9 23 21.3 8.52 , 0.01

Drug intake 92 85.2 77 71.3 7.25 , 0.01
Absenteeism for low back pain 60 55.6 24 22.2 27 , 0.001

TABLE 4
Impact of Training on Professional and Personal Well-Being (n 5 108)

Positive Impact No Impact

n % n %

Satisfaction with training 99 91.7 9 8.3
Psychological well-being 47 43.5 61 56.5
Satisfaction with job 44 40.7 64 59.3
Physical strain at work 63 58.3 45 41.7
Application of advice for posture at work 75 69.4 33 30.6
Housework 80 74.1 28 25.9
Sports 74 68.5 34 31.5
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body of personnel whose job respon-
sibilities include lifting heavy loads
and assuming uncomfortable pos-
tures, both of which are high-risk
factors for low back pain.1,3 These
techniques are taught in the program
when professional situations (eg,
how to use a patient-lifting device,
make beds) and personal situations
(housework, ironing) are role-
played. The objective is to help train-
ees manage their low back pain in
everyday life situations. It seems that
we have reached our goal, because
69% of the trainees in our study
report using the techniques. They
report using patient-lifting devices
more readily and applying the advice
received on motions and posture in
their professional activities. This,
along with the pain relief they expe-
rience, may partly explain why 58%
of trainees state that their work feels
less difficult to them. A side benefit
is that 40% report being more satis-
fied with their job after training than
before. Better job perception may
also be due to a shift in interpersonal
relationships with colleagues, in par-
ticular with those who experience no
back pain: participants at the back
school relay the information they
received to prevent low back pain in
professional situations.

Our hypothesis, therefore, is that
behavioral changes regarding the
perception of disorder, work, and
interpersonal relationships lead indi-
viduals to change their outlook on
what they used to consider a handi-
cap in their team. Although we can-
not conclude that a direct cause-and-
effect link exists between better job
perception and decreased low back
pain, we would like to highlight the
psychological impact of the training
on the perception of low back pain.19

In the same realm of ideas, recogni-
tion of the pathology by the hospital
and implementation of training may
also add to the benefits felt by health
care workers after training at the
back school. The program is a part of
a global strategy for back pain that
the hospital has instituted for its
health care workers in that it hosts

the school and uses its own human
and material resources within a team.
Finally, the institution supports the
preventive program by investing in
occupational devices to help those
employees who experience profes-
sional difficulties because of low
back pain.

All of these characteristics should
be considered when interpreting our
results, because previously published
evaluations of back schools found
that intensive training within a spe-
cialized center and/or in an occupa-
tional setting yielded promising re-
sults for training efficiency.14

The main conclusions we draw
from this study are that our results
are most likely due to the global
(medical, psychological, technical,
and social) management of low back
pain within a team and that benefits
are long-lasting. Our overall very
satisfactory qualitative results agree
with those reported in previous stud-
ies,16 but we showed that these re-
sults were maintained 4 years later. It
seems, therefore, that positive bene-
fits of the training last beyond the 2
years most often reported by other
authors.13–17 Also, objective data
such as absenteeism, use of drugs,
and health care are consistent with
the subjective improvement de-
scribed by trainees. Sick leaves, re-
gardless of their cause, are markedly
shorter after training, particularly
leaves that extend beyond 3 weeks.
There are also fewer absent employ-
ees after the sessions have taken
place. At an average of 4 years after
training, absenteeism for low back
pain was reduced by one-third.

Indisputably, studying all of these
objective data was necessary to as-
sess the cost/efficiency ratio, which
is greatly criticized as missing from
most evaluations of back school pro-
grams.14 The cost of 1 day of sick
leave amounts to 1017 francs (155
Euros) for a nurse and 817 francs
(124.5 Euros) for a nurse’s aide. The
overall cost for 1 week of training at
the back school is 1387.5 francs
(277.5 Euros) per person. The low
price is because of the operating

mode that was chosen for our back
school, ie, with internal hospital hu-
man and material resources. Training
is considered part of continuous ed-
ucation and therefore needs to show
no profit. In light of the lower rates
of absenteeism after training at the
back school, the cost/efficiency ratio
of the school is obviously beneficial
for the hospital. It is also beneficial
for health economics inasmuch as we
showed that there were fewer consul-
tations with physicians, whether spe-
cialists or general practitioners, and
that drug intake to relieve low back
pain was reduced. The socioeco-
nomic benefit is an important one
and constitutes our best argument for
continuing our preventive program at
the back school. In addition, after
developing and assessing this pro-
gram, it was rewarding to find it to
be undeniably beneficial in both the
short7 and long run for the health and
personal and professional well-being
of the hospital employees.
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How Has Coke’s Formula Stayed a Secret?

Ever since Dr John Pemberton made the first batch of the soda in 1886, the drink’s makeup
has been tightly guarded. Coca-Cola offers almost no information about its lifeblood. The only
written copy of the formula resides in a Sun Trust Bank vault in Atlanta, says spokesperson Trey
Paris (he wouldn’t say which branch). This handwritten sheet is not available to anyone except
by vote of the Board of Directors, states Frederick Allen in his bookSecret Formula.

Which is not to say that no one knows the secret. Paris says “a handful” of Coke employees
have memorized the formula, but he would not name names. One Coke insider says Company
legend holds that three employees know it, including the CEO (Douglas Daft would not
comment), and a few others are privy to a portion.

So why can’t science offer some clues? Coke contains 17 to 18 ingredients. Distilling natural
products like these is complicated since they consist of thousands of compounds. Doing so
would cost about $100,000, and even then one would not be able to figure the exact amounts.
One ingredient coke does not contain is cocaine. Dr. Pemberton’s original formula did include
a trace amount, but today’s coke does not. When was it removed? That’s a secret, too.

From Tucker R. Great Questions of Our Age.Fortune,2000;142(4):42.
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