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Objectives   Atherosclerosis of the lumbar vessels has been suggested as a mechanism leading to low-back pain
(LBP). We studied whether seven cardiovascular disease (CVD) risk factors predict LBP.
Methods   A sample (N=902) stratified by gender, age, and occupational class was drawn from employees in an
engineering company in 1973 and examined for body mass index (BMI), smoking, exercise, serum total
cholesterol and triglyceride concentrations, systolic blood pressure (SBP), diastolic blood pressure (DBP), and
LBP. By November 2000, 232 persons had died, 108 from cardiovascular causes. In 2000, 546 (81% of the
survivors) responded to a follow-up questionnaire on, for example, LBP.
Results   Among the men, frequent local LBP at follow-up was predicted by high triglyceride and DBP levels
and being a past smoker at baseline, adjusted for age, occupational class and frequent local LBP at baseline. In
analogous models, high triglyceride and SBP levels and smoking (past and current) predicted frequent radiating
LBP. An increased LBP score was predicted by a high BMI, serum total cholesterol, triglyceride, SBP and DBP
levels, and smoking status at baseline. When BMI was allowed for, the associations between triglyceride level
and all LBP outcomes persisted, as well as the association between SBP and frequent radiating LBP and an
increased LBP score. An overall score of CVD risk factors showed a graded association with increased LBP.
Among the women, a high BMI predicted frequent local and radiating LBP, and smoking at baseline predicted
frequent radiating LBP and an increased LBP score.
Conclusions   The study adds to the evidence supporting the atherosclerosis–LBP hypothesis particularly for men.
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Most of the population suffers from low-back pain
(LBP) at some point in life, often repeatedly (1). The
ensuing work disability and need for care make low-
back pain one of the most costly complaints in society
(2). The multifactorial etiology of low-back pain is not
well described. It is assumed to involve biomechanical
loading of the spine (3) and psychosocial influences (4).
Tobacco smoking (5) and overweight (6), classical risk
factors of cardiovascular diseases (CVD), have also long
been suspected of a role in the genesis of low-back pain.
In the 1958 British birth cohort, it was shown that obes-
ity in young adult women increased the risk of a subse-
quent onset of low-back pain (7). Smoking and a high
body mass index (BMI) were predictive of hospitaliza-
tion for back disorders in a follow-up of the present
study cohort of industrial employees (8).

Kauppila (9) presented the idea that atherosclerosis
of the abdominal aorta and occlusion of the lumbar ar-
teries might interfere with the nutrition of lumbar tis-
sues and lead to low-back pain. Three-fourths of patients
with long-standing nonspecific low-back pain had oc-
cluded lumbar or middle sacral arteries in magnetic res-
onance aortography (10). Atherosclerotic calcifications
of the abdominal aorta were more frequent in comput-
ed tomographic scans of low-back pain patients than in
those of controls (11). In the Framingham study, the
participants with lumbar aortic calcification were some-
what more likely than others to report back pain during
adult life retrospectively (12).

In the context of the atherosclerosis–low-back pain
hypothesis even risk factors of atherosclerosis other than
overweight and smoking can be assumed to be predictive
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of back pain. In our research, we studied associations
between seven risk factors of cardiovascular diseases
and three indicators of low-back pain in a cohort com-
prised of employees of a large metal engineering com-
pany prospectively over the long time span of 28 years.
Analyses were made regarding the associations between
baseline CVD risk factor levels and the occurrence of
(i) frequent local low-back pain, (ii) frequent low-back
pain radiating to the lower limb(s), adjusting for the rel-
evant baseline LBP variable, and (iii) with changes in
the frequency of occurrence of any LBP symptoms com-
bined in a sum index.

Study population and methods

Study population

A sample of 902 persons was drawn in 1973 from
among those employed for at least 15 months (N=2653)
by a large engineering company in Jyväskylä, central
Finland. The sampling was made in strata by gender,
age group (3 classes: born before 1926, between 1926–
1945, in 1946 and later), and occupational class (4 class-
es for the men: upper white-collar and managers, cleri-
cal white-collar, skilled blue-collar, and semiskilled
blue-collar; 2 classes for the women: white-collar, blue-
collar) (13). Within each stratum its members were ar-
ranged in ascending order according to a score for lei-
sure-time physical activity based on an earlier question-
naire survey made at the workplace with a very high
participation rate. A systematic sample was then drawn
within each stratum, securing a large variation in phys-
ical activity in the final sample.

The people who refused to participate in further ex-
aminations (N=155) were replaced by new persons from
a reserve list (the next in order according to the score
for leisure-time physical activity). During 1973–2000,
232 members of the cohort died, 108 of them due to
CVD causes, according to information obtained from
Statistics Finland. At the turn of 2000–2001, 546 per-
sons (81% of the survivors) took part in a follow-up
questionnaire survey.

Ethical approval for the study was obtained from the
hospital district of the Helsinki and Uusimaa Ethics Com-
mittee for Research in Occupational Health and Safety.

Low-back pain

At each survey the participants answered the question
“Did you feel ache, stiffness, sensitivity to movement,
numbness, or pain in the joints or muscles at the loca-
tions listed below, and how often, during the past
12 months?” The list (25 items) included the items “in
the lumbosacral region”, “radiation of lumbosacral pain

to the right lower limb”, and “radiation of lumbosacral
pain to the left lower limb”. Each item was scored from
0 to 3 (0 = never, 1= now and then, 2 = rather often, 3 =
often or continuously). Frequent local low-back pain
was defined as the response 2 or 3 to the item on local
low-back pain, and frequent radiating low-back pain as
the response 2 or 3 to either or both questions on radi-
ating low-back pain.

A sum index of the three items on low-back pain
(using the original categorization 0–3), labeled as the
LBP score was constructed (Cronbach’s alpha = 0.82).
The score difference (the baseline score subtracted from
that at follow-up) was dichotomized as an increase of
at least 3 points as the index category. This cut-off point
roughly coincided with the upper tertile of the score dif-
ference distribution in the whole sample.

Cardiovascular risk factors
BMI (kg/m2) was based on self-reported height and
measured weight.

Leisure-time physical activity was assessed using a
two-phase questionnaire and interview method de-
scribed elsewhere (14). By multiplying the number of
hours spent on different activities (covering sport and
exercise, housework, and commuting to work) by an
intensity coefficient based on the literature and the in-
tensity (low, moderate, high) reported by the participant,
an index of leisure-time physical activity was obtained.

Standard measurements of systolic and diastolic
blood pressure from the right arm with the participant
in a sitting position were made by a nurse trained for
this purpose, by indirect auscultation using a calibrated
manometer with a 14×40 cm cuff.

At baseline, the concentrations of total cholesterol
and triglycerides in the serum after a 12-hour fast were
measured and analyzed at a regional laboratory of the
Finnish National Public Health Institute.

For the analyses, all of the measurements were put
into tertiles. The definition of tertiles was based on gen-
der-specific distributions.

Smoking was categorized as 0 = never smoker, 1 =
stopped smoking, 2 = current regular smoker.

An overall risk-factor score, or the sum of tricho-
tomized (tertiles at baseline scored as low = 1, interme-
diate = 2, high = 3) BMI, serum total cholesterol, trig-
lyceride, systolic blood pressure, diastolic blood pres-
sure, and leisure-time physical activity (reversed), and
smoking (scored as given earlier) was calculated separate-
ly for the men and women and, again, put into tertiles.

Covariates
Sociodemographic covariates were the original strata
age group, gender, and occupational class, dichotomized
also for the men into white-collar  and  blue-collar.
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Information on CVD factors and covariates was
gathered at baseline.

There were some missing responses to the three LBP
items and the risk factors. We wanted to use the maxi-
mum available information in each analysis, and conse-
quently the number of participants in them varied slightly.

Statistical methods

The mean values of the risk factors were calculated for
each gender. Logistic regression analysis with categor-
ical covariates was used in the analysis of the determi-
nants of frequent local low-back pain, frequent radiat-
ing low-back pain, and an increased LBP score, sepa-
rately for the women and men. First, each CVD risk fac-
tor was entered as an independent variable together with
age, occupational class, and the analogous LBP varia-
ble at baseline (frequent local low-back pain, frequent
radiating low-back pain, or the baseline LBP score clas-
sified into the following four classes: 0, 1, 2–3, ≥4).
Second, the possible confounding effect of BMI on the
found associations between serum lipids or blood pres-
sure and low-back pain was assessed from the inclusion
of BMI among the independent variables. Third, all sev-
en CVD risk factors with the covariates were simulta-
neously entered into a multivariate model. The SPSS
12.0 statistical software package (SPSS Inc, Chicago,
IL, USA) was used.

Results

The mean values of the continuous CVD risk factor var-
iables at baseline are presented in table 1. Altogether
23% of the women and 34% of the men were regular
smokers. At baseline, 21% of the women reported fre-
quent local low-back pain, and 10% had frequent radi-
ating low-back pain. The respective figures for the men
were 20% and 9%. At follow-up, the proportion of
women with frequent local low-back pain was 46%, and
that of frequent radiating low-back pain was 31%, the

respective figures for the men being 37% and 22%. An
increase of at least 3 points in the LBP score was ob-
served for 37% of the women and for 29% of the men.

The blue-collar women had a higher risk of frequent
local [odds ratio (OR) 2.18, 95% CI 1.20–3.96) and ra-
diating (OR 3.01, 95% CI 1.52–5.98) low-back pain at
the 28-year follow-up, compared with the white-collar
employees, adjusted for the relevant LBP variable at
baseline and age. For the men, the occupational class
blue-collar predicted frequent local (OR 1.95, 95% CI
1.20–3.15) and radiating (OR 2.74, 95% CI 1.52–4.93)
low-back pain at follow-up, adjusted similarly. The age-
adjusted odds ratio of an increased LBP score for the
blue-collar women was 3.58 (95% CI 1.84–6.97), and
that for blue-collar men was 1.88 (95% CI 1.14–3.11).
The increase in the LBP score was inversely associated
with the LBP score at baseline.

Risk factors for cardiovascular disease in relation to
low-back pain among the women

Regular smokers and women in the highest BMI tertile
at baseline had a risk that was about threefold for fre-
quent radiating low-back pain at follow-up, when ad-
justed for age, occupational class, and radiating low-
back pain at baseline, when compared with never-smok-
ers or the lowest BMI tertile (table 2). Belonging to the
middle or the highest BMI tertile was connected with
an increased risk of frequent local low-back pain. Reg-
ular smokers at baseline had a higher risk of an in-
creased LBP score than never-smokers.

All of the CVD risk factor variables in table 2, to-
gether with age, occupational class, and frequent radi-
ating low-back pain at baseline were then entered into
a full multivariate model of frequent radiating low-back
pain at follow-up. BMI (high tertile versus low: OR
3.89, 95% CI 1.21–12.45), smoking (regularly versus
never: OR 3.25, 95% CI 1.25–8.44), and occupational
class (blue-collar versus white-collar: OR 2.36, 95% CI
1.08–5.18) remained as predictors in addition to base-
line low-back pain.

In the full model for frequent local low-back pain,
BMI was the only statistically significant predictor (OR
2.74, 95% CI 1.04–7.23) in addition to frequent local
low-back pain at baseline. Occupational class (OR 3.06,
95% CI 1.44–6.51) and smoking at baseline (OR 3.64,
95% CI 1.31–10.13) were associated with a change in
the LBP score.

Risk factors of cardiovascular diseases and low-back
pain among the men

Among the men, frequent local low-back pain at follow-
up was predicted by high triglyceride and diastolic blood
pressure levels, as well as by being a past smoker at

Table 1. Risk factors for cardiovascular disease at baseline by
gender.

Women Men
(N=291–293) (N=605–609)

Mean SD Mean SD

Body mass index (kg/m2) 24.2 3.7  25.0 3.1
Serum cholesterol (mg/dl) 248.0 51.5 241.3 47.3
Serum triglycerides (mg/dl) 100.2 49.4 139.6 80.4
Systolic blood pressure 136.2 22.8 140.7 18.6
Diastolic blood pressure 76.0 13.4 76.5 14.5
Leisure-time physical activity 5385.9 776.6 5168.1 953.1
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baseline, when adjusted for age, occupational class, and
frequent local low-back pain at baseline (table 3). In
models with analogous covariates, frequent radiating
low-back pain was predicted by high triglycerides, in-
termediate diastolic blood pressure, intermediate and
high systolic blood pressure, as well as past and current
smoking at baseline. An increased LBP score was pre-
dicted by high BMI, serum total cholesterol, triglycer-
ides, systolic blood pressure, and diastolic blood pres-
sure, as well as past and current smoking at baseline,
adjusted for age, occupational class, and the LBP score
at baseline. The overall risk factor score showed a grad-
ed association with the LBP indicators, most clearly
with increased low-back pain.

We also examined to what extent the associations
of the serum lipid and blood pressure levels with LBP

indicators could be due to a confounding effect by BMI.
In models allowing for BMI in addition to the aforemen-
tioned covariates, the following associations persisted:
baseline triglycerides predicted frequent local low-back
pain (high tertile versus low: OR 1.84, 95% CI 1.03–
3.28) and frequent radiating low-back pain (high tertile
versus low: OR 1.97, 95% CI 1.00–3.87) at follow-up,
and baseline systolic blood pressure predicted frequent
radiating low-back pain at follow-up (intermediate ter-
tile versus low: OR 2.06, 95% CI 1.06–4.03, and high
tertile versus low: OR 2.14, 95% CI 1.05–4.30). In ad-
dition, the associations of baseline triglycerides (high
tertile versus low: OR 2.08, 95% CI 1.12–3.87) and
systolic blood pressure (high tertile versus low: OR 2.51,
95% CI 1.34–4.71) with an increased LBP score were
retained.

Table 2. Risk factors for cardiovascular at baseline in relation to local and radiating low-back pain at the 28-year follow-up and the
score for increased low-back pain among the women according to a logistic regression analysis. (OR = odds ratio, 95% CI = 95%
confidence interval)

Risk factor Frequent local low-back pain at follow-up a Frequent radiating low-back pain at follow-up a Increase in the score for low-back pain b

Total Number OR c 95% CI Total Number OR c 95% CI Total Number OR c 95% CI
number of cases number of cases number of cases

Leisure-time physical activity d

Low 50 25 1.00 ·· 50 16 1.00 ·· 50 21 1.00 ··
Intermediate 70 35 0.87 0.40–1.86 67 27 1.54 0.67–3.53 65 31 1.62 0.72–3.67
High 71 27 0.61 0.28–1.33 69 14 0.61 0.25–1.52 68 15 0.43 0.18–1.02

Smoking

Never 130 54 1.00 ·· 128 31 1.00 ·· 125 41 1.00 ··
Stopped 26 13 1.63 0.63–4.20 25 9 1.78 0.63–5.01 25 9 1.25 0.44–3.49
Current 34 19 1.60 0.71–3.57 32 17 2.71 1.13–6.49 32 17 2.51 1.04–6.09

Body mass index d

Low 69 22 1.00 ·· 68 13 1.00 ·· 67 20 1.00 ··
Intermediate 61 32 2.29 1.04–5.05 58 19 1.86 0.73–4.74 58 23 1.60 0.69–3.74
High 61 33 2.71 1.13–6.54 60 25 3.44 1.25–9.47 58 24 1.77 0.68–4.49

Serum cholesterol d

Low 77 31 1.00 ·· 75 21 1.00 ·· 73 24 1.00 ··
Intermediate 61 27 1.09 0.52–2.28 60 15 0.73 0.31–1.74 60 23 1.16 0.52–2.56
High 53 29 1.64 0.71–3.80 51 21 1.45 0.58–3.66 50 20 1.16 0.47–2.88

Serum triclycerides d

Low 73 31 1.00 ·· 71 16 1.00 ·· 69 23 1.00 ··
Intermediate 64 30 1.13 0.55–2.32 62 23 1.71 0.79–3.89 62 28 1.30 0.60–2.82
High 54 26 1.14 0.53–2.46 53 18 1.43 0.59–3.50 52 16 0.72 0.31–1.67

Systolic blood pressure d

Low 72 31 1.00 ·· 70 21 1.00 ·· 68 26 1.00 ··
Intermediate 65 30 1.16 0.57–2.39 63 17 0.64 0.28–1.47 63 20 0.60 0.27–1.32
High 54 26 1.12 0.48–2.62 53 19 1.00 0.38–2.58 52 21 0.87 0.34–2.19

Diastolic blood pressure d

Low 85 36 1.00 ·· 82 26 1.00 ·· 80 29 1.00 ··
Intermediate 54 28 1.46 0.68–3.16 53 16 0.60 0.25–1.48 53 23 1.25 0.54–2.86
High 52 23 1.09 0.47–2.53 51 15 0.65 0.24–1.72 50 15 0.67 0.26–1.72

Overall score for the cardiovascular risk factors e

Low 77 31 1.00 ·· 75 17 1.00 ·· 73 23 1.00 ··
Intermediate 69 28 1.04 0.51–2.11 68 21 1.45 0.65–3.27 68 25 1.22 0.58–2.60
High 44 27 2.61 0.99–6.86 42 19 2.37 0.83–6.82 41 19 1.85 0.67–5.06

a At least rather often during the past year; the analogous variable at baseline included as a covariate.
b Index group: increase of ≥3 points (upper tertile) in the sum score difference between the follow-up and baseline; the baseline score also included as a

covariate.
c  Adjusted for age, gender, and occupational class.
d Tertiles of the distribution among the women in the original sample.
e Tertiles of the sum of the seven risk factors (trichotomized) in the table.
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The associations between smoking and low-back
pain at follow-up or the increase in the LBP score were
not materially affected by allowing for BMI.

In a full multivariate model of frequent radiating
low-back pain, smoking (stopped versus never: OR 2.70,
95% CI 1.34–5.45, regularly versus never: OR 2.15,
95% CI 1.03–4.46) and occupational class (blue-collar
versus white-collar: OR 2.53, 95% CI 1.34–4.79) re-
mained as predictors in addition to frequent radiating
low-back pain at baseline. In a full model of frequent
local low-back pain, smoking (stopped versus never: OR
2.21, 95% CI 1.23–3.98) and blue-collar occupational
class (OR 1.79, 95% 1.07–2.99), in addition to frequent
local low-back pain at baseline, remained statistically
significant. The associations for BMI, systolic blood

pressure, and smoking persisted in a full model for in-
creased low-back pain (table 4).

The LBP score decreased during the follow-up
among 13.6% of the men and 14.8% of the women. This
decrease was not associated with the CVD risk factors
in either group.

Discussion

The associations of seven CVD risk factors with low-
back pain were studied prospectively in a long follow-
up in a cohort of employees in the metal industry. We
examined frequent local low-back pain and frequent

Table 3. Risk factors for cardiovascular disease at baseline in relation to local and radiating low-back pain in the 28-year follow-up and an
increased score for low-back pain among the men in a logistic regression analysis. (OR = odds ratio, 95% CI = 95 % confidence interval)

Risk factor Frequent local low-back pain at follow-up a Frequent radiating low-back pain at follow-up a Increase in the score for low-back pain b

Total Number OR c 95% CI Total Number OR c 95% CI Total Number OR c 95% CI
number of cases number of cases number of cases

Leisure-time physical activity d

Low 103 46 1.00 ·· 102 29 1.00 ·· 100 30 1.00 ··
Intermediate 108 34 0.67 0.37–1.22 106 17 0.55 0.27–1.11 106 28 0.86 0.46–1.60
High 142 52 0.78 0.45–1.35 138 31 0.81 0.43–1.51 137 42 1.11 0.62–1.99

Smoking

Never 151 42 1.00 ·· 149 19 1.00 ·· 148 30 1.00 ··
Stopped 106 50 2.15 1.23–3.76 104 32 2.85 1.45–5.58 103 38 2.42 1.33–4.37
Current 95 40 1.15 0.87–2.74 92 26 2.12 1.06–4.24 91 32 2.28 1.24–4.18

Body mass index d

Low 138 42 1.00 ·· 134 21 1.00 ·· 133 26 1.00 ··
Intermediate 113 42 1.27 0.72–2.22 111 27 1.94 0.99–3.79 111 32 1.89 1.02–3.51
High 102 48 1.78 0.99–3.21 101 29 2.00 0.99–4.08 99 42 3.64 1.91–6.94

Serum cholesterol d

Low 148 47 1.00 ·· 143 31 1.00 ·· 142 37 1.00 ··
Intermediate 101 37 1.30 0.72–2.34 101 18 0.90 0.44–1.84 99 20 0.75 0.39–1.44
High 104 48 1.60 0.88–2.89 102 28 1.25 0.63–2.48 102 43 2.04 1.11–3.76

Serum triglycerides d

Low 139 43 1.00 ·· 136 24 1.00 ·· 135 29 1.00 ··
Intermediate 105 36 1.02 0.58–1.81 103 20 1.25 0.62–2.51 103 29 1.42 0.77–2.62
High 107 53 2.01 1.15–3.52 105 33 2.19 1.14–4.19 103 42 2.65 1.46–4.81

Systolic blood pressure d

Low 136 43 1.00 ·· 133 18 1.00 ·· 131 27 1.00 ··
Intermediate 128 55 1.62 0.95–2.76 125 33 2.11 1.09–4.11 125 36 1.65 0.92–2.97
High 89 34 1.36 0.75–2.47 88 26 2.28 1.13–4.62 87 37 2.76 1.49–5.10

Diastolic blood pressure d

Low 154 45 1.00 ·· 151 24 1.00 ·· 150 36 1.00 ··
Intermediate 107 46 1.83 1.04–3.22 106 29 2.09 1.07–4.08 105 31 1.45 0.79–2.64
High 92 41 1.87 1.03–3.40 89 24 1.94 0.95–3.99 88 33 2.07 1.10–3.87

Overall score for cardiovascular risk factors e

Low 150 43 1.00 ·· 147 21 1.00 ·· 146 26 1.00 ··
Intermediate 116 47 1.53 0.89–2.64 112 24 1.57 0.79–3.12 111 36 2.50 1.36–4.63
High 84 42 2.14 1.14–4.01 84 32 3.63 1.75–7.52 83 38 4.95 2.49–9.86

a The analogous variable at baseline included as a covariate.
b Index group: increase of ≥3 points (upper tertile) in the sum score difference between the follow-up and baseline; the baseline score also included as a

covariate.
c Adjusted for age, gender, and occupational class.
d Tertiles of the distribution among the men in the original sample.
e Tertiles of the sum of the seven risk factors (trichotomized) in the table.
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radiating low-back pain separately at follow-up, allow-
ing for similar pain at baseline, and an indicator of any
increase in the frequency of occurrence of low-back
pain, allowing also for this score at baseline. Several as-
sociations were found particularly for the men. A histo-
ry of past smoking and the level of serum triglycerides
at baseline were associated with all three outcomes
among the men when adjusted for age and occupational
class. Current smoking at baseline was predictive of fre-
quent radiating low-back pain and an increase in the
LBP score. Systolic blood pressure was associated with
frequent radiating low-back pain and an increased LBP
score, while the associations of diastolic blood pressure
were less consistent. All of the studied risk factors, with
the exception of leisure-time physical activity, were pre-
dictive of an increased frequency of low-back pain. For
the women, BMI was associated with frequent local and
radiating low-back pain, and smoking with the latter.

Among the limitations of our study are the question-
naire-based outcomes and the relatively small sample
size, especially for the women. The cohort originally
represented the healthy working population with few
severe cases of any kind of morbidity. The eligibility
criterion of employment by an enterprise for at least 15
months accentuated the selection toward the more
healthy adult subpopulation. Motivation to participate
in a half-day clinical examination was also required.
This motivational basis was perhaps a reason for the
high participation rate almost 28 years after the base-
line. These factors, as well as the sampling strategy, lim-
it possibilities for generalization of the results to the
normal population, but they underline the significance
of the studied risk factors as determinants of low-back
pain.

At each examination, the occurrence of back pain
was inquired about over the past 12 months. No infor-
mation was available regarding the time in between, and
consequently no realistic incidence measures could be
constructed. The current view of low-back pain empha-
sizes its repetitive nature (15). Frequently occurring pain
may be assumed to have more serious consequences for
functioning than less frequent pain. We have previous-
ly observed that frequent or radiating low-back pain at
baseline was predictive of back-related hospitalization
during the 28-year follow-up among the participants of
our study (16). Consequently, we focused on frequent-
ly occurring low-back pain, in addition to a change in
the LBP sum score. The latter depicted any change in
the three items on low-back pain and seemed like the
most sensitive measure to reveal associations with the
CVD risk factors among men.

In our study, radiation of low-back pain was defined
as lumbosacral pain with radiation to any level between
the toes and thighs, and radiation to both sides was com-
monly reported. There were probably few cases of true

sciatica among the participants. It has been suggested
that radiating pain arises from several structures of the
spine (eg, deformed facet joints, ruptured ligaments, or
muscular afflictions) in addition to compression of nerve
roots by protruded nucleus pulposus causing sciatica
(17).

A strength of the study was that both behavioral and
physiological CVD risk factors were examined. The in-
formation on these factors was available on all or most
of the participants in the cohort. Associations of physi-
ological parameters with low-back pain are not likely
to suffer from reporting bias. The high response rate at
follow-up also contributes to the credibility of the re-
sults. The loss to follow-up was skewed towards the old-
er age strata.

Adjusting for BMI did not abolish the associations
between the levels of triglycerides or systolic blood
pressure with low-back pain. A composite score of all

Table 4. Full multivariate logistic regression modela of an in-
creased score for low-back pain during the 28-year follow-up
among the men. (OR = odds ratios, 95% CI = 95 % confidence
intervals)

Increase in the score for low-back pain b

Total Number OR 95% CI
number of cases

Leisure-time physical activity c

Low 100 30 1.00 ··
Intermediate 105 28 0.95 0.48–1.89
High 135 42 1.16 0.61–2.19

Smoking 

Never 148 30 1.00 ··
Stopped 102 38 2.11 1.12–3.99
Current 90 32 2.33 1.20–4.54

Body mass index c

Low 130 26 1.00 ··
Intermediate 111 32 1.72 0.88–3.36
High 99 42 2.85 1.39–5.87

Serum cholesterol c

Low 141 37 1.00 ··
Intermediate 98 20 0.57 0.27–1.18
High 101 43 1.36 0.66–2.78

Serum triglycerides c

Low 135 29 1.00 ··
Intermediate 102 29 1.00 0.51–1.97
High 103 42 1.43 0.70–2.94

Systolic blood pressure c

Low 130 27 1.00 ··
Intermediate 124 36 1.50 0.80–2.84
High 86 37 2.21 1.09–4.49

Diastolic blood pressure c

Low 147 36 1.00 ··
Intermediate 105 31 1.00 0.51–1.92
High 88 33 1.05 0.49–2.24

a Age group, occupational class, and the baseline score for low-back pain
also included among the independent variables (not significant); –2 log
likelihood 359.0.

b Index group: increase of ≥3 points.
c Tertiles of the original sample.

Cardiovascular
risk factors at
baseline

leino_ar.pmd 10.2.2006, 15:2317



18 Scand J Work Environ Health 2006, vol 32, no 1

Cardiovascular risk factors and low-back pain

seven CVD risk factors showed a graded association
with all outcomes, particularly an increased LBP sum
index for the men. When the effects of all of the risk
factors were studied in a full multivariate model, BMI,
smoking, and systolic blood pressure emerged as inde-
pendent predictors of increased low-back pain among
the men.

Our results confirmed earlier reports of the impor-
tance of smoking and overweight, as well as that of blue-
collar status, as indicators of an increased back pain risk.
Associations of physiological CVD risk factors with
back complaints have been little studied. In the White-
hall II study the role of a range of risk factors was in-
vestigated in relation to sickness absence due to back
pain (18). Modest associations were found, but an asso-
ciation of the triglyceride level with back-related sick-
ness absence during the follow-up among the male em-
ployees was indicated. In a cross-sectional study in Swe-
den, no associations between lipid concentrations and
low-back pain were found in a sample from the general
population (19).

According to our results, both systolic and diastolic
blood pressure were relevant with respect to future low-
back pain. We are not aware of previous longitudinal
studies in which blood pressure levels would have been
predictive of low-back pain. Among supermarket cash-
iers, it was observed that those with an above the medi-
an musculoskeletal pain count had higher blood pres-
sure values than others (20). In the Whitehall II Study
hypertension was not associated with sickness absence
due to back pain (18). In a randomized lifestyle inter-
vention among hypertensive workers, focusing on the
treatment of hypertension, a beneficial intervention ef-
fect on disability due to neck pain was reported (21).

Physical exercise is generally considered protective
of cardiovascular disorders (22), and this finding was
also apparent among our participants (23). It has been
difficult to show the effects of leisure-time physical ac-
tivity on low-back pain (24). Physical activity during
leisure time  commonly and often immediately changes
(to either direction) when low-back pain occurs, con-
trary to the other studied factors that are likely to be rel-
atively stable over time.

There were two types of losses from our study co-
hort. In addition to common nonattendance, a fourth of
the participants died before the last follow-up. The fol-
low-up material represented the survivors well due to
the adequate response rate.

The limited sample size of the women may have pre-
vented associations from being detected. On the other
hand, considerable selection out of the original cohort
of participants with cardiovascular manifestations of
atherosclerosis occurred via death. This is, of course,
what happens in any normal ageing population. Mortal-
ity was higher among the men than among the women.

A total of 89 deaths due to cardiovascular diseases oc-
curred among the men and 19 among the women. It may
be that this experience of the cohort made the associa-
tions between the CVD risk factors and low-back pain
better visible for the men. The relative significance of
various etiologic factors of low-back pain may also dif-
fer between women and men.

Overall, the results are in accordance with the hy-
pothesis that the atherosclerosis process may lead to
low-back pain. While this may be the most plausible
explanation for our findings, it is also possible that
CVD, CVD risk factors, and low-back pain would be
linked more directly via inflammatory mechanisms. It
has been reported that overweight, smoking, serum lip-
ids, and blood pressure correlate with the level of C-
reactive protein, a marker of low-grade systemic inflam-
mation (25, 26). Smoking seems to increase its concen-
tration permanently (27). In addition to atherosclerosis
(28), even disc degeneration (29) and low-back pain (30,
31) may be connected with inflammation.

Obviously, there can be effects on back pain through
other mechanisms as well [eg, obesity increases the
mechanical load on the spine and nicotine may be toxic
for disc cells (32)]. It is also conceivable that some con-
stitutional (33) or pain regulatory (34) mechanisms
would contribute to the associations.

Our findings add to the evidence on the importance
of smoking and overweight in relation to low-back pain.
They also provide new information on the associations
between physiological CVD risk factors and low-back
pain. If confirmed in other studies, these findings will
have implications with respect to attempts at prevent-
ing low-back pain at the workplace and generally in the
population. Future studies will hopefully also shed more
light on the mechanisms of the relationships.
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