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Summary
Principles: Plain lumbar spine radiographic examination (LSRE) is frequently used in medical
practice and delivers a high dose of ionising radiation. The objectives of the study were to determine the annual frequency of LSRE in Switzerland
and its distribution according to practitioners’ and
patients’ characteristics, as well as the related population dose of ionising radiation.
Methods: Data were extrapolated from a nationwide questionnaire survey on radiation exposure resulting from medical imaging in 1998, involving physicians and other healthcare providers
performing radiological examinations in Switzerland.
Results: An estimated number of 273,000
LSRE are performed annually in Switzerland
(39 LSRE per 1000 inhabitants per year). The collective dose to the population due to LSRE was

1130 Sv (0.16 mSv per person per year). 50–60%
of these procedures were performed to confirm
or rule out a diagnosis, the majority (85%) in the
context of an illness.
Conclusions: LSRE is the third most frequent
radiographic procedure performed and delivers
the highest population dose of ionising radiation
of any radiodiagnostic procedure. Efforts to reduce the frequency and the radiation dose of this
procedure must be kept up, technically by optimising the equipment and radioprotection measures, and clinically by implementing evidencebased approaches to appropriate indications for
this imaging technique.
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Plain LSRE is frequently performed for a variety of indications [1]. Its (over-)use may have a
not inconsiderable impact on individual and public health and on healthcare costs [2]. Considering
that such tests are frequently of little clinical use
[3], the fundamental question of the test’s appropriateness cannot be avoided. The reply to this
question can only be based on reliable data – not
currently available – on the annual frequency of such
procedures, the characteristics of physician performing them and the patients undergoing them.
Since the 1970s many countries – including
France [4] – have carried out surveys on the frequency of examinations and the related doses. The
United Nations Scientific Committee on the Effects of Atomic Radiation (UNSCEAR) regularly
issues a full report on the national surveys covering medical irradiation published worldwide. The
latest edition, for the year 2000, provides a compilation of dosimetric values related to lumbar
spine x-ray imaging in different countries [5]. In

Switzerland, periodic national surveys on the collective impact of diagnostic radiology have been
performed since the late 1950s in the Radiation
Physics Department of the Inselspital in Bern, the
last undertaken in 1992 [6]. In 1998 a nationwide
survey on radiation exposure resulting from medical x-ray imaging was conducted to obtain a new
evaluation of the radiation doses delivered in
Switzerland by the various radiological examinations, the frequency of these examinations and the
overall impact of radiodiagnostics on the Swiss
population [7, 8]. The results are fully detailed in
a report covering more than 250 types of radiological examination in all types of establishments
carrying out such procedures [9].
The present study aimed to determine the annual frequency of conventional LSREs performed
in Switzerland and their distribution by location,
age and gender of both patients and physicians, as
well as by the practitioner’s medical speciality and
the patient’s health status.
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Methods
Within the framework of the nationwide survey on
radiation exposure resulting from medical x-ray imaging
cited above, 3072 physicians or healthcare providers performing radiological examinations in Switzerland (large
and small hospitals, medical and dental practitioners, chiropractors and other medical institutions) were asked to
complete a written questionnaire. All medical specialities
were fully covered, except for general practitioners and
dentists, who were sampled at a 20% and 10% rate respectively. According to the type of establishment, the survey requested detailed information (patient’s age and gender, the nature of his/her disorder, the aim of the x-ray examination and severity of the health status) concerning the
examinations undertaken over a two weeks’ period in May
1998 (1 week for the dentists), or their 1997 or 1998 annual statistical data. The overall response rate was 60%.
There was no significant difference between non-respondents and respondents as regards the age, gender or years
of practice. For the present study, data related to plain
LSRE were extracted and analysed. The total number of
annual LSRE was calculated using the average number of

these examinations for each provider type (medical specialities and hospitals), multiplied by the total population
of each provider type (corrected by the fraction not concerned with radiology), and summed for all provider types.
Calculation is more detailed in the extended report [9].
The definition of a standard radiographic examination of
the lumbar spine as used in this study – consisting of one
lateral and one anterior-posterior view – was determined
by enquiring about the current practice at a main university hospital and among a convenience sample of 10 practitioners. This definition was then submitted to eight hospital radiation services for validation. For each view, standard technical parameters (kV and mAs) commonly used
in Switzerland were considered in computing the corresponding effective dose delivered to the patient during the
examination.
Health care providers were stratified geographically
according to the seven regions used in a model accepted
by all Swiss cantons, in conformity with European regionalisation norms [10]. Information on the radiological
unit and the detection system was also collected.

Results
Results indicate that an estimated 273,000
LSRE were performed in Switzerland in 1998.
With a resident population of 7 million, this figure
gives a rate of 39 LSRE per 1000 population per
year. The annual collective dose to the population
Figure 1
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related to this type of examination is 1130 Sv (0.16
mSv per person per year) (fig. 1). Minor regional
variability was observed in the annual frequency of
this examination per 1000 inhabitants, with a lower
rate in eastern Switzerland (29) and higher rates in
the Cantons of Zürich and Ticino (52).
50–60% of LSRE were performed to confirm
or rule out a diagnosis, and 20–30% to guide the
introduction or modification of treatment (fig. 2).
These two objectives are predominant for all medical specialties and in all regions; only in the Canton of Zürich is there a not inconsiderable percentage (17%) of radiographic examinations performed in a context of “periodic follow-up in patients at risk”.
Patients undergoing such examinations had a
mean age of 50 (SD = 19), 70% were in good health
and 53% were females. The distribution of the number of examinations according to age and gender
showed an increase among women over 50 (fig. 3).
The majority (85%) of LSRE were performed
in the context of an illness (screening and followup included), and 15% following an accident.
These rates are stable for different age groups, with
an increasing proportion of accident-related examinations among patients over 80.
Hospitals (43%) and general practitioners
(28%) accounted for the highest percentage of
LSRE, followed by chiropractors (7%), rheumatologists (7%), radiologists working in private practice (7%) and orthopaedic surgeons (5%) (fig. 4).
For general practitioners and small hospitals, the
distribution of LSRE frequency according to the
patients’ age is fairly homogeneous, the rates being
similar between ages 30 and 70. Orthopaedic surgeons prescribed comparatively higher examination frequencies in young patients.

Figure 4
Annual frequency of
lumbar spine x-ray
by physician speciality in Switzerland,
1998 (n = 272 967).
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perience of 21 years (SD = 8); 94% were males.
Physicians aged 40–60 performed the majority of
the LSRE (79%), but also represent similar proportions among the total physician population. In
the same way, physicians practising for 10–30 years
performed the majority of the procedures (77%),
corresponding to their representation among
Swiss physicians. Physicians practising for a
shorter time (2–10 years) performed proportionally higher numbers of such examinations. However, the variability in the frequency of use of
LSRE according to physician age and years of
practice was not statistically significant.

Discussion
X-ray imaging of the lumbar spine is the third
most frequent radiographic procedure (6% of all
procedures) after chest (33%) and knee (7%) xrays. In terms of radiation dose to the population,
it contributes 40% of the collective dose for conventional x-rays, followed by examination of the
pelvis (14%) and of the abdomen (12%). To put
these data in perspective it is recalled that medical
exposure accounts for the highest proportion of all
sources of artificial irradiation and about a fourth
of the total ionising radiation dose received by the
population. Compared with the UNSCEAR 2000
Report [5], the annual frequency of LSRE per
1000 population in Switzerland is below the average frequency for countries with a similar health
care level (54 LSRE/1000 population/year) and
more than twice the worldwide mean (16/1000
population/year). A Norwegian study conducted
in 1993 showed results similar to the present study
(35 LSRE/1000 population/year) [11].
Regional variation in the frequency of LSRE
was observed but, beyond the simple obervation, the
limited information available makes it impossible to
examine possible explanations for the variation.
The main objectives in undertaking LSRE
were “to confirm or rule out a diagnosis” and “to
guide the introduction or modification of treatment”; other reasons were rarely cited, apart from
the objective “periodic follow-up in a patient at
risk” in the Canton of Zurich. The presence in this
region of an establishment specialising in spinal
disorders may explain this finding, but since the
data were anonymous, this cannot be confirmed.
Variability in the frequency of LSRE according to patient age shows a higher proportion in
males aged 20–50 (a population more prone to low
back pain), and there is a higher proportion in
women over 50 (a population more prone to osteoporosis-related problems and with a greater life
expectancy). The mean age of 50 of the patients
undergoing the examination is similar to that in
other published studies (47–54) [12–14].
The prescription of LSRE is predominantly
(85%) motivated by illness (screening and follow-

up included), a proportion largely in agreement
with the literature [15, 16]. Although we do not
have more precise data on the nature of the illness,
we can reasonably assume, in the light of the literature [12], that low back pain represents the main
cause motivating LSRE. In the United States, low
back pain is the second most frequent reason for
consulting, all physicians included, and the most
frequent reason for consulting orthopaedists [15,
17, 18]. Prevalence is important: 80–90% of all
adults have suffered from low back pain once in
their lives [15]. In Switzerland, data from the 1989
PROMES survey of the Swiss population reported
that 10% of those interviewed had suffered severe
low back pain in the previous 4 weeks [19]. Moreover, bone and musculo-skeletal problems are the
most frequent grounds for disability pensions in
the Swiss male population, among whom back disorders occupy the highest rank [20].
Nearly three-quarters of these dose-intensive
radiodiagnostic procedures were performed in
healthy people, a finding which underlines the
need for constant measurement of the procedure’s
risk/benefit ratio, and serious discussion of its indication.
Patient age distribution within the physicians’
speciality shows that orthopaedic surgeons perform a higher proportion of LSRE in young patients compared with the other specialities; this is
probably due to the fact that they are more concerned in their practice with care of patients suffering from back disorders related to growth and
congenital malformations. Not counting the procedures carried out in hospitals, the rate of LSRE
according to physician speciality shows a clear
prevalence of examinations performed by general
practitioners (internists included); low back pain is
their second most frequent reason for consultation, after the common cold [15, 21].
Some limitations of this study should be mentioned. Information on the examinations performed was, of necessity, very rudimentary. There
were, for example, only raw data on the indication
for the examination, and no details concerning the
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final diagnosis. Nor can we be sure that the two
weeks’ period chosen for the study was representative of the whole year. Nevertheless, given the
fact that low back pain is the main disorder motivating lumbar spine radiography, and that we can
reasonably assume there is no significant seasonal
variability in this indication, we do not feel these
limitations invalidate the results of our study. Finally, the method of extrapolating the total annual
number of x-ray examinations provides only an estimation, not a true incidence figure. It is, however,
the best data we have at present on the annual use
of lumbar spine radiography. In addition, possible
minor inaccuracies in the estimation certainly do
not invalidate the observation that plain LSREs
produce by far the highest annual population dose
of any radiodiagnostic procedure (1130 Sv), surpassing even CT of the lumbar spine with its estimated annual frequency of 37,000 and total annual
population dose of 350 Sv.
Although the main results compare well with
the average data for other countries of similar
health care level, this does not mean the observed
usage rate is appropriate. Efforts to reduce the frequency and the radiation dose of this procedure
must be kept up, technically by optimising the
equipment and radioprotection measures, and
clinically by implementing evidence-based ap-
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proaches to enhance appropriate use of the procedure. The question of appropriateness of lumbar
x-ray imaging should be raised and could be addressed by the introduction, dissemination and
evaluation of evidence-based practice guidelines,
or similar approaches, for its use [22, 23]. Supported by effective implementation strategies, the
frequency of such examinations and the related
collective dose could be reduced without compromising quality of care. This is more than ever important considering the constant growth of healthcare demand and access, as well as the related
increase in the cost and potential adverse effects
of medical care.
Contributors: OT and LP participated in the analyses and the literature review, and were primarily responsible for drafting the article. JPV, AA and JFV were responsible for management and running the study. JPV, AA
and BB contributed to the final version of the article. JPV
is the guarantor.

Correspondence:
Dr. John-Paul Vader, MD, MPH, Privat-docent
University of Lausanne
Institute of Social & Preventive Medicine
Rue du Bugnon 17
CH-1005 Lausanne
E-Mail: John-Paul.Vader@hospvd.ch

References
1 Espeland A, Albrektsen G, and Larsen JL. Plain radiography of
the lumbosacral spine. An audit of referrals from general practitioners. Acta Radiol 1999;40:52–9.
2 Miller P, Kendrick D, Bentley E, Fielding K. Cost-effectiveness
of lumbar spine radiography in primary care patients with low
back pain. Spine 2002;27:2291–7.
3 Eccles M, Steen N, Grimshaw J, Thomas L, McNamee P, Soutter J, et al. Effect of audit and feedback, and reminder messages
on primary-care radiology referrals: a randomised trial. Lancet
2001;357:1406–9.
4 Maccia C, Benedittini M, Lefaure C, Fagnani F. Doses to patients from diagnostic radiology in France. Health Phys 1988;
54:397–408.
5 United Nations Scientific Committee on the Effects of Atomic
Radiation. Sources and Effects of Ionising Radiation, UNSCEAR 2000 Report to the General Assembly. New York: United
Nations; 2000.
6 Mini R. Dosisbestimmungen in der medizinischen Röntgendiagnostik. Verlag Max Huber, Kerzers; 1992.
7 Aroua A, Burnand B, Decka I, Vader JP, Valley JF. Nation-wide
survey on radiation doses in diagnostic and interventional radiology in Switzerland in 1998. Health Phys 2002;83:46–55.
8 Aroua A, Decka I, Burnand B, Vader JP, Valley JF. Dosimetric
aspects of a national survey of diagnostic and interventional radiology in Switzerland. Med Phys 2002;29:2247–59.
9 Aroua A, Vader JP, Valley JF. Enquête sur l’exposition par le radiodiagnostic en Suisse en 1998 (English version: A Survey on
Exposure by Radiodiagnostics in Switzerland in 1998) [Available from: URL: http://www.hospvd.ch/public/instituts/ira/
(Accessed on 07–07–2004)]. Lausanne: Institut de Radiophysique Appliquée (IRA), Institut Universitaire de Médecine
Sociale et Préventive (IUMSP); 2000.
10 Schuler M, Compagnon A, Jemelin C. Les grandes régions de
la Suisse: la Suisse dans le système des régions NUTS. Neuchâtel: Office fédéral de la statistique; 1999.
11 Olerud HM, Saxeb°l G. Diagnostic Radiology in Norway from
1983 to 1993 – Examination Frequency and Collective Effective Dose to Patients. Radiat Prot Dosimetry 1997;74:247–60.
12 Rhodes LA, McPhillips-Tangum CA, Markham C, Klenk R.
The power of the visible: the meaning of diagnostic tests in
chronic back pain. Soc Sci Med 1999;48:1189–203.

13 Deyo RA, Tsui-Wu YJ. Descriptive epidemiology of low-back
pain and its related medical care in the United States. Spine
1987;12:264–8.
14 Hart LG, Deyo RA, Cherkin DC. Physician office visits for low
back pain. Frequency, clinical evaluation, and treatment patterns from a U.S. national survey. Spine 1995;20:11–9.
15 Taylor VM, Deyo RA, Cherkin DC, Kreuter W. Low back pain
hospitalization. Recent United States trends and regional variations. Spine 1994;19:1207–12.
16 Reinus WR, Strome G, Zwemer FL. Use of lumbosacral spine
radiographs in a level II emergency department. AJR Am J
Roentgenol 1998;170:443–7.
17 Davies AR, Ware JE, Brook RH, Peterson JR, Newhouse JP.
Consumer acceptance of prepaid and fee-for-service medical
care: results from a randomized controlled trial. Health Serv Res
1986;21:429–52.
18 Von Korff M, Barlow W, Cherkin D, Deyo RA. Effects of practice style in managing back pain. Ann Intern Med 1994;121:
187–95.
19 Dupriez K, Vader JP, Weiss W, Paccaud F. Les dorso-lombalgies dans la population générale en Suisse: résultats de l’enquête
PROMES. Santé Publique 1995;1:95–105.
20 Ackermann D, Aeschlimann A, Dubois JA, Gauchat MH,
Hodler J, Jochum H. Back in time. Lombalgies chroniques:
origine, prévention, prise en charge: documentation de base.
Berne: Fédération des médecins suisses FMH; 1998.
21 Shye D, Freeborn DK, Romeo J, Eraker S. Understanding
physicians’ imaging test use in low back pain care: the role of
focus groups. Int J Qual Health Care 1998;10:83–91.
22 Waddell G, McIntosh A, Hutchinson A, Feder G, Lewis M.
Low Back Pain Evidence Review [Available from: URL:
http://www.rcgp.org.uk/clinspec/guidelines/backpain/index.as
p (Accessed on 15–12–2003)]. London: Royal College of General Practitioners; 1999.
23 European Commission Directorate-General for the Environment. Referral guidelines for imaging – Radiation Protection
118 [Available from: URL: http://europa.eu.int/comm/
environment/radprot/118/rp-118–en.pdf (Accessed on06–07–
2004)]. Luxembourg: Office for Official Publications of the European Communities; 2000.

Swiss
Medical Weekly

Swiss Medical Weekly: Call for papers

Official journal of
the Swiss Society of Infectious disease
the Swiss Society of Internal Medicine
the Swiss Respiratory Society

The many reasons why you should
choose SMW to publish your research
What Swiss Medical Weekly has to offer:
•
•
•
•

•
•
•
•
•
•
•
•

SMW’s impact factor has been steadily
rising, to the current 1.537
Open access to the publication via
the Internet, therefore wide audience
and impact
Rapid listing in Medline
LinkOut-button from PubMed
with link to the full text
website http://www.smw.ch (direct link
from each SMW record in PubMed)
No-nonsense submission – you submit
a single copy of your manuscript by
e-mail attachment
Peer review based on a broad spectrum
of international academic referees
Assistance of our professional statistician
for every article with statistical analyses
Fast peer review, by e-mail exchange with
the referees
Prompt decisions based on weekly conferences of the Editorial Board
Prompt notification on the status of your
manuscript by e-mail
Professional English copy editing
No page charges and attractive colour
offprints at no extra cost

Editorial Board
Prof. Jean-Michel Dayer, Geneva
Prof. Peter Gehr, Berne
Prof. André P. Perruchoud, Basel
Prof. Andreas Schaffner, Zurich
(Editor in chief)
Prof. Werner Straub, Berne
Prof. Ludwig von Segesser, Lausanne
International Advisory Committee
Prof. K. E. Juhani Airaksinen, Turku, Finland
Prof. Anthony Bayes de Luna, Barcelona, Spain
Prof. Hubert E. Blum, Freiburg, Germany
Prof. Walter E. Haefeli, Heidelberg, Germany
Prof. Nino Kuenzli, Los Angeles, USA
Prof. René Lutter, Amsterdam,
The Netherlands
Prof. Claude Martin, Marseille, France
Prof. Josef Patsch, Innsbruck, Austria
Prof. Luigi Tavazzi, Pavia, Italy
We evaluate manuscripts of broad clinical
interest from all specialities, including experimental medicine and clinical investigation.
We look forward to receiving your paper!
Guidelines for authors:
http://www.smw.ch/set_authors.html

Impact factor Swiss Medical Weekly
2
1.8

1.537

1.6

E ditores M edicorum H elveticorum

1.4
1.162

1.2

All manuscripts should be sent in electronic form, to:

1
0.770

0.8

EMH Swiss Medical Publishers Ltd.
SMW Editorial Secretariat
Farnsburgerstrasse 8
CH-4132 Muttenz

0.6
0.4

Schweiz Med Wochenschr (1871–2000)
Swiss Med Wkly (continues Schweiz Med Wochenschr from 2001)

2004

2003

2002

2000

1999

1998

1997

1996

0

1995

0.2

Manuscripts:
Letters to the editor:
Editorial Board:
Internet:

submission@smw.ch
letters@smw.ch
red@smw.ch
http://www.smw.ch

