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Saara Suikkanen, MD, MSc*; Harri Pihlajamäki, MD, PhD†,‡; Mickael Parviainen, MD, PhD§;
Hannu Kautiainen, BA∥,¶; Ilkka Kiviranta, MD, PhD*,**

ABSTRACT
Introduction:
Back pain is a major reason for sick leaves and disability pension in primary health care. The prevalence of back pain
among adolescents and young adults is believed to be increasing, and back pain during military service predicts unspec-
ified back pain during later life. The aim of this study was to investigate the prevalence and risk factors of back pain
among conscripts in compulsory Finnish military service during the period 1987-2005.

Materials and Methods:
The Finnish Defence Forces recruit all men aged 18 years for compulsory military service, and new conscripts enter the
service twice a year. Before entering the service, all conscripts must pass a medical examination and conscripts entering
the service are generally healthy.
Health care in Finnish military service is organized by the public Garrison Health Center, and all medical records are
stored as part of the Finnish health care operation plan. For this study, we randomly selected 5,000 men from the Finnish
Population Register Centre, according to their year of birth from five different age categories (1969, 1974, 1979, 1984,
and 1989).

Results:
We gathered 4,029 documents for the analysis. The incidence of back pain varied between 18% and 21% and remained
unchanged during the examination period. The risk factors for back pain were smoking (risk ratio 1.35, P-value <.001),
elementary school only as education (risk ratio 1.55, P-value <.001), and back problems reported before military service
(risk ratio 2.03, P-value .002). Half of the back pain incidences occurred during the first months of service.

Conclusions:
The prevalence of back pain among male Finnish military service conscripts has not changed in the last 25 years. Twenty
percent of conscripts suffer from back-related problems during their military service. The majority of the visits to health
centers occurred in the first service months. The risk factors for back pain include smoking, low education level, and
musculoskeletal disorders in general. Educating the young people about harms of tobacco and supporting education is
a way to influence the back pain prevalence. Strength of this study is a good generalized population sample of young
Finnish adult males because of the fact that the Finnish military service is compulsory for all men. All medical records
of all visits to the Garrison Health Care Centre were available, and all the conscripts filled the same pre-service ques-
tionnaire, minimizing the possibility of selection bias. The sample size was also large. Weakness of this study is that the
service time changed during the study period and in the latest conscript group born in 1989, data collection and the data
available for this cohort was limited, because nearly half of the conscripts had not yet started their service. The Finnish
military service is compulsory only for men and because of the low number of female conscripts, they were excluded
from this study. Diagnoses were also missing from 70% of the back-related visits, and these visits were recorded as back
pain-related visits according to the reason for seeking care.
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INTRODUCTION
Back pain is one of the main reasons for visiting a physician
and a major cause of sick leaves.1 The financial burden to
society and the humane suffering caused by back pain-related
problems is considerable, and prevention methods are of high
importance.2 The prevalence of back pain is high among
the older population and also among adolescents and young
adults.2,3 Finnish military service conscripts are no different
in this respect, and back pain during military service predicts
unspecified back pain during later life.2,3

Attribution License (https://creativecommons.org/licenses/by/4.0/), which
permits unrestricted reuse, distribution, and reproduction in any medium,
provided the original work is properly cited.

MILITARY MEDICINE, Vol. 00, Month/Month 2022 1

https://orcid.org/0000-0002-4984-7013
https://creativecommons.org/licenses/by/4.0/


Back Pain Among Male Conscripts During Service

The Finnish Defence Forces recruit all men aged 18 years
for compulsory military service. One can be exempted for
health or religious reasons or can alternatively choose civil-
ian service. New conscripts enter the military service twice
a year, in January and in July. Before entering the service,
all conscripts must pass a medical examination. Conscripts
suffering from diseases that could jeopardize their service are
exempted. Conscripts are generally healthy and do not suffer
from difficult back problems when military service begins.

The service begins with an 8-week basic training period
containing 24 h/week of physical activity of increasing inten-
sity.4 At the end of the basic training period, the conscripts
gain the fitness level required for military training. After the
8-week basic training period, the physical exercise level is
reduced to 15 h/week, but the intensity of the military train-
ing increases over the next 4 months. The length of service
depends on the assigned position and training. Until 1995,
the military service lasted 9 or 11months, but since then, ser-
vice periods have been 6, 9, or 12months. Women have been
able to apply for voluntary military service since 1994. The
number of female conscripts is less than 3%.

Nearly 80% of all Finnish men start military service, and
about 15% of conscripts discontinue service every year.5 Mus-
culoskeletal disorder and mental problems are the main rea-
sons for discontinuing, and musculoskeletal disorders show
an increasing trend.6 The majority of musculoskeletal prob-
lems during military service are related to back pain and lower
extremity problems.6

Little is known about back pain prevalence among con-
scripts during military service. Most research has been con-
ducted in recruiter forces 7 or has focused on hospitalization
caused by back pain.6 Because nearly all Finnish men partic-
ipate in military service, the Finnish Defence Forces provide
a good data sample for population-based studies.

The aim of this investigation was to study the risk fac-
tors for back pain and its prevalence among Finnish male
conscripts.

MATERIALS AND METHODS
We randomly selected 5,000 men from the Finnish Popula-
tion Register Centre according to their year of birth (1969,
1974, 1979, 1984, and 1989). Each age cohort comprised
1,000 men.

Of the participants selected for this study, 971 were dis-
charged from the data because they did not complete their ser-
vice during the examination period because of health reasons

or they carried out civil service or postponed their service.
Finally, we collected the data of 4,029 army conscripts for
analysis.

When entering military service, all conscripts complete
a pre-service questionnaire assessing their socio-economical
and general health factors. This questionnaire is described.21

We carefully assessed all visits to the Garrison Health Care
Centre during military service from military service docu-
ments. Visits to the Garrison Health Care Centre resulting in a
back-related diagnosis or when a back problemwas the reason
for seeking care were recorded as a back-related visit.

STATISTICAL ANALYSES
The data are presented as means with SD or 95% CIs. The
95% confidence interval was calculated using a bootstrap
with 1,000 repetitions. We tested the statistical significance
of means between two groups using the t-test, and the means
between multiple groups using one-way analysis of variance.
The Kaplan-Mayer estimate was used for time-to-event anal-
ysis. A multivariate Poisson regression model with a robust
estimate of variance was used to calculate incidence risk
ratios. We tested the significance of the factors using a calcu-
lated z-value of standardized normal distribution. The STATA
13.1, StataCorp LP (College Station, TX, USA) statistical
package was used for all statistical analyses.

The Medical Ethics Committee of the Finnish Defence
Forces approved the study plan. The Ethics Committee of the
Hospital District of Helsinki and Uusimaa also approved the
study (designated 267/13/03/09).

RESULTS
The mean age of the men at the beginning of military service
was 19.2 years (SD 1.1), and their body mass index (BMI)
23.3 kg/m2 (SD 3.8Kg/m2).

Altogether 781 of the 4,029 study participants (19.4%) vis-
ited the Garrison Health Centre because of back-related prob-
lems. The number of men with back problems has remained
stable over the years (Table I). The incidence was 268 visits
per 1,000 conscript years (95% CI: 250-287).

The total number of visits to the Garrison Health Care
Centre because of back pain was 1,694. About 80% of the
conscripts did not complain of back-related problems dur-
ing their service, and less than 10% of the conscripts visited
the Garrison Health Care Centre more than once because of
back-related problems. Of the 4,029 participating conscripts,
191 (5%) visited the Garrison Heath Centre more than twice

TABLE I. Number of Conscripts Visiting the Garrison Health Care Centre because of Back Pain on Different Age Categories

Year of birth 1969 1974 1979 1984 1989

Back-related visits to physician during
military service, n (%)a

166 (21%) 165 (18%) 179 (20%) 167 (19%) 104 (20%)

No back-related visits to physician during
military service, n (%)

642 (79%) 752 (82%) 720 (80%) 712 (81%) 422 (80%)

aP-value for difference between different service years was .71. The proportion of conscripts suffering back pain has remained stable during the study period.
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FIGURE 1. Cumulative incidence and hazard rate of back pain during military service. Half of the visits to Garrison Health occurred during the first 2 months
of service. The hazard rate of visiting the Garrison Heath Centre because of back problems was highest during the first and second service months.

because of back pain. This 5% of the conscripts contributed to
55% of back pain-related visits to the Garrison Health Centre.

Seventy percent of the back-related visits to the Garrison
Health Care Centre resulted in no diagnosis. These visits were
recorded as back-related visits, according to the reason for
care seeking. Thirty percent of visits resulted in a back-related
diagnosis, 95% of which were unspecified back pain. One per-
cent of the diagnoses were scoliosis-related back pain and two
percent sciatic back pain. The remaining 3% were classified
as having osteoarthritis of the spine or other connective tissue
disorders.

Half of the visits occurred during the first 2months of train-
ing (Fig. 1). The hazard rate of visiting the Garrison Heath
Centre because of back problems was highest during the first
and second service months, after which it gradually decreased
(Fig. 1).

Smoking and low education level before service and back
problems reported before military service were associated
with back pain during military service predicting visits to
the Garrison Health Care Centre. Body mass index had no
influence on the incidence of visits (Table II).

93% of the conscripts had BMI 30 or less, and 76% of
the conscripts were considered normal or underweight (BMI
25 or less). Visits to Garrison Heath Care because of low
back pain did not differ between different BMI categories
(Table III).

DISCUSSION
This study showed that the number of conscripts suffering
from back problems during military service has not changed
during the 20-year time-period studied. Conscripts are most
vulnerable to back problems during the first 2 months of
service, after which the risk gradually decreases. Reported

TABLE II. Incident Risk Ratio of Back Related Visits to Garrison
Health Care. The General Infroamtion, except BMI, are Gathered
from a Pre-service Questionnaire Filled by All Conscritps Prior the

Military Service

General information
Incident risk ratio
(95% CI)

P-value (P>|z|,
two-sided test)

BMIa 1.00 (0.99 to 1.03) .41
Elementary school
education only

1.55 (1.30 to 1.84) <.001

Exercise over two
times/week

1.10 (0.93 to 1.29) .27

Smoking 1.35 (1.14 to 1.60) <.001
Self-reported previous
accident

1.00 (0.79 to 1.26) .99

Musculoskeletal symptoms
reported before military
service

0.97 (0.66 to 1.43) .88

Respiratory symptoms
reported before military
service

1.04 (0.86 to 1.25) .69

Gastrointestinal symptoms
reported before military
service

1.14 (0.50 to 1.18) .59

Psychological disorders
reported before service

0.77 (0.50 to 1.18) .23

Back problems reported
before military service

2.03 (1.29 to 3.19) .002

Abbreviation: BMI; Body mass index.
aBMI during the military service.
Smoking, low education level, and back pain before themilitary service were
associated with back pain suffered during military service.

low education level, smoking, and musculoskeletal disor-
ders before entering service, including back-related prob-
lems, increase the risk of developing back problems during
service.
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TABLE III. Back Pain-Related Visits to Garrison Health Care according to BMI Category

BMI category BMI <18 (underweight) BMI 18-25 (normal weight) BMI 25-30 (overweight)
BMI >30 (obesity and
severe obesity)

No back-related visits to
Garrison Health Care

81% a(89b) 81% (2,399) 78% (551) 79% (209)

One back-related visit to
Garrison Health Care

9% (10b) 11% (316) 12% (85) 8% (20)

2-3 back-related visits to
Garrison Health Care

8% (9) 5% (151) 7% (49) 9% (24)

> 3 back-related visits to
Garrison Health Care

2% (2) 3% (85) 3% (19) 4% (11)

Abbreviation: BMI; Body mass index.
aPercent of conscripts in the BMI group.
bAbsolute number of conscripts analysis of variance one-way test between groups was 0.13. The proportion of obese (BMI over 30) conscripts was 7%.

Approximately, 20% of Finnish military service conscripts
visit the Garrison Health Centre because of back-related prob-
lems. A previous study of 15-64 year-old Finnish citizens
showed similar results concerning the prevalence of diag-
nosed back problems.8 A study focusing on musculoskeletal
disorders among Finnish conscripts during military service in
1967-2006 showed a 1.6-fold increase of health service uti-
lization, mainly for lower limb and back problems.6 Accord-
ing to these findings the increase of health service utilization
among Finnish conscripts because of back problems is not
because of an increased amount of patients, but rather because
of an increased number of visits to a physician per one patient.

The incidence of back pain during military service was 268
visits per 1,000 conscript years. This is clearly higher than that
in the U.S. Military Service of active duty members, which is
40.5 per 1,000 conscript years.7 This can be explained by the
difference of the military servants in these armies. In Finland,
the military service is compulsory for all men, whereas in the
USA, the military service is recruitment based.

Most of the conscripts who visit the Garrison Health Care
Centre visit the physician only once or twice during their mil-
itary service because of back pain, and most of these visits
take place during the first months of service. The physical
condition of conscripts is diverse when they enter military
service. Poor physical fitness increases the risk of back pain
during military service.9 On the other hand, heavy physical
load also increases the risk of back pain10 and the amount
of physical activity at the beginning of the Finnish military
service for those with a sedentary background can be con-
sidered heavy (24 h/week of physical training with increasing
intensity). The discrepancy between poor physical condition
and physically heavy training is most likely one reason for
back-related problems occurring during the first months of
service.

Low education level increased the risk for back pain 1.35-
fold in this study. Low education level is a known risk factor
for back pain.10,11 The mechanism of low education level
causing back pain is unknown. One explanation is that people
with a lower education level tend to work in more physically
demanding jobs as they have less work options.12 However,

occupation explains only part of the phenomena.12 In Finland,
education is compulsory for all Finnish citizens until the age
of 17 years. The conscripts entering the military service are
relatively young, and most come straight from school or have
only been in working life for a few years. Thus, occupational
differences cannot fully explain the strong effect of educa-
tion on back pain in this study. Another explanation for the
strong correlation between education level and back pain is
that educated people are more aware of healthy lifestyle habits
and may consciously select them.13 Education also provide
better problem-solving abilities and increase compliance with
medical programmes.12

In this study, smoking was a clear risk factor for back pain
and previous studies have also shown an association between
smoking and back pain.14 Tobacco affects through atheroscle-
rosis of the vessels that nourish the lumbar spine, which
causes degenerative changes in the vertebrae and also directly
affects cell proliferation and collagen fibrils locally.15,16 In
addition to adults, smoking also increases the likelihood of
developing back pain among adolescents.17,18 The first radi-
ological signs of aortic atherosclerosis are apparent already
in young adulthood, but the vascular alteration to the spine
tends to build up later.19 For this reason, effective methods for
preventing smoking may reduce the socioeconomical burden
caused by back pain in addition to other health benefits.

In this study, BMI showed no correlation with back pain.
Previous studies among Finnish conscripts and young people
have shown a moderate correlation between high BMI and
back pain.20–22 Vast majority of the conscripts were normal
weight (BMI 25 or less), and only 7% of the conscripts were
obese having BMI over 30. One explanation for the missing
association between BMI and back pain in this study is that
conscripts suffering from severe obesity are discharged from
military service for health reasons. Data were not available
of these discharged conscripts to verify this assumption. This
study contained only young male adults, and the follow-up
timewas relatively short to reveal the impact of slowly varying
variables, such as BMI, on back pain.

Back pain alone is a strong risk factor for future pack
pain.23,24 In this study, previous back pain doubled the risk
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of future back pain and the same results have been found in a
previous study.24 Unfortunately, the high prevalence of back
pain makes prevention methods difficult.24

This study has many strengths. The Finnish military ser-
vice is compulsory for all men and only 20% of conscripts
either discontinue their service or choose civil service instead.
This guaranteed a good generalized population sample of
young Finnish adult males. The participants were randomly
selected, and their medical records of all visits to the Garrison
Health Care Centre were available. All the conscripts filled the
same pre-service questionnaire, minimizing the possibility of
selection bias through the questionnaire form. The sample size
was also large.

A weakness of this study is that the service time changed
during the study period, also causing alternation in the content
and physical activities during service. The Finnish military
service is only compulsory for men, and the number of women
in the service is low. Because of the low number of female
conscripts, they were excluded from this study. The cod-
ing method for diseases (ICD) also changed during the study
period, and this might have had an impact on coding con-
sistency. In addition, diagnoses were missing from 70% of
the back-related visits, and these visits were recorded as back
pain-related visits according to the reason for seeking care.
Because of this, it was not possible to categorize the back
pain visits into specific and non-specific back pain visits. Data
were available only from Garrison Health Care of conscripts
who completed the service. The lacking of data of conscripts
discharged from the service may alter the BMI distribution
and be reason for the correlation of back pain and BMI in
this study. In the latest conscript group born in 1989, data
collection and the data available for this cohort were limited,
because nearly half of the conscripts had not yet started their
service. On average, 80% of the men in this study participated
in military service and the enrollment percentage is in line
with Finnish long-term statistics.5

In conclusion, the percentage of conscripts with back-
related problems in military service has remained stable at
around 20% over the last 20 years. Smoking and muscu-
loskeletal problems before military service tend to increase
the prevalence of back pain among conscripts, and low edu-
cation level and smoking are risk factors for developing back
pain during service.

Therefore, smoking cessation and measures to increase
education levels should be among the preventive methods
aiming to decrease back pain incidence among young men.
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Vuorinen P: Aetiology and risk factors of musculoskeletal

MILITARY MEDICINE, Vol. 00, Month/Month 2022 5

http://www.findikaattori.fi
http://www.findikaattori.fi


Back Pain Among Male Conscripts During Service

disorders in physically active conscripts: a follow-up study in
Finnish Defence Forses. BMI Musculoskelet Disord 2010; 5(11):
146.

22. Frilander H, Solovieva S, Mutanen P, Pihlajamäki H, Heliövaara M,
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