SYSTEMATIC REVIEW

Association Between Overweight or Obesity
and Lumbar Disk Diseases

A Meta-Analysis

Xian Xu, MD, Xu Li MD, and Wei Wu, MD

Study Design: A meta-analysis.

Objective: We performed this meta-analysis to evaluate the as-
sociation between overweight and lumbar disease.

Summary of Background Data: An extensive English language
literature retrieval regarding the association between overweight
and the risk of lumbar disease was conducted on Public Medline
and Excerpta Medica Database until May 2014.

Methods: Meta-analysis for all the included literatures was
performed by STATA 11.0 to summarize test performance with
forest plots after heterogeneity test. Moreover, subgroup and
sensitivity analyses were performed to examine the potential
candidate effect factors. Afterward, the likelihood of publication
bias was assessed by constructing funnel plots and performing
Begg rank correlation test and Egger linear regression method.

Results: A total of 5 studies satisfied the predefined eligibility
criteria, including 1749 cases with lumbar disk diseases and 1885
controls. Altogether, overweight was associated with increased
risk of lumbar disease [odds ratio (OR) = 1.45; 95% confidence
interval (CI), 1.27, 1.66; P < 0.001]. Moreover, subgroup anal-
ysis proved that overweight was a predominant factor in de-
velopment of lumbar disease compared with age and sex.
Although significant publication bias was observed in our meta-
analysis, we proved high credibility of meta-analysis result using
trim and fill method (OR = 1.27; 95% CI, 1.06, 1.53).

Conclusions: We suggest that overweight might increase the risk
of lumbar diseases, and weight control should be considered for
overweight or obese population to reduce the occurrence and
development of lumbar disease.
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verweight or obesity has become a significant public

health issue around the world. In 2010, overweight
and obesity were estimated to cause 3.4 million deaths,
3.9% of years of life lost, and 3.8% of disability-adjusted
life-years worldwide.! Traditionally, disk degeneration is
primarily due to insults and injuries related to physical
loading and changes associated with the normal aging
process.” Lumbar disk degeneration (LDD), lumbar disk
herniation (LDH), and lumbar disk space narrowing
(LDN) are recognized as common lumbar disk diseases.>*
It is reported that the prevalence of the disease ranged
fr0r151 10% to >80% in the asymptomatic samples stud-
ied.

The association between obesity and lumbar disk
disease risk has been the focus in the past decade.® Obe-
sity, as the most prevalent manifestation of metabolic
syndrome, has been shown to be responsible for various
diseases, such as type-2 diabetes, metabolic syndrome,
cancer, and cardiovascular diseases.” However, available
data from researches on the association between obesity
and lumbar disk disease remains controversial. In a cross-
sectional survey, overweight people seem to be strongly
overrepresented among the patients requiring removal
of lumbar intervertebral disk herniation.® A study by
Takatalo et al’ reported that the risk of LDD in ab-
dominal obese males was significantly higher than that of
normal males. However, Schumann et al'® claimed that
the association between overweight/obesity and LDH/
LDN was not statistically significant. Similarly, Hassett
et al'l reported that they did not find a statistical sig-
nificance in the correlation between obesity and LDD.

Therefore, given the conflicting opinion from pre-
vious studies on the association of obesity or overweight
with lumbar disk diseases, we systematically reviewed the
relationship of obesity and overweight with lumbar disk
diseases by meta-analyzing relevant published studies
with a careful reinvestigation strategy.

MATERIALS AND METHODS

Selection of Published Studies

We performed a systematic literature search for pub-
lished articles through the database of Public Medline
(PubMed) and Excerpta Medica Database (Embase) until
May 2014 using the keywords: “lumbar disc” or “lumbar
disc herniation” or “lumbar diseases” or “disc degeneration”
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in combination with “BMI” or “body mass index” or -z -23
“overweight” or “obesity.” The scope of article search was £S5~ ~ o EEge o
expanded according to the reference list of retrieved studies. =oa = &a
[y )
Selection Criteria and Quality Control ; ;.g g
Studies were included in this meta-analysis if they S 8| = = g% ® %
met all of the following criteria: (1) case-control study or .§' % S 5
cohort study, where the case group was overweight or <= ~
obese patients with lumbar diseases, whereas the control o
group was basedion normal populatlon; §2) ll.terature E 5 8 s,
about the correlation of overweight or obesity with lum- o = é 5 g2
bar diseases risk was published in English only; and z %"33 £oror ZE
(3) risk ratio or odds ratio (OR) and 95% confidence = 5‘05 EU
interval (CI) have been provided or could be obtained by <
calculation. - -
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(1) duplicate of previous publication; (2) review, com- S 5 o+ =+ 82 % =
ment, letter, meeting abstract, or other kinds of literature; 3 2 % S
and (3) cross-section studies were excluded in our meta- < «
analysis because the cross-sectional study is a type of ‘f'ﬁa é‘?‘a
observational study that provides data on the entire 5£38 523 -
. . . o S §S
population without specific characteristics. s = . == . %
The quality evaluation of the included articles was £ E g e T2 E g* *® b
carried out based on Newcastle-Ottawa Scale, which set a L SEE SEE 8
rigid standard of rating for case-control studies and co- 2 E-E §-§ §
hort studies.!? Both ratings consisted of 8 items, as shown P = = -
in Table 1. In the scale, the item “control for important E ZE o =2 §
factor or additional factor” scored 2, and other items o 2@ 3 g
were all given 1 point. Thus, the total scores for the = f ® -§‘ 2 28 E
evaluation of each kind of study were all 9. A study was 2l SEFlx o+ | ZEgx » E
considered excellent if the score was > 7; it was worse if c E ¢z o :':; s £
the score was <7. ol &% £8 % 5
S| 5% 7= 3
Data Extraction § - = E
All data were extracted independently by 2 re- - g % Z’ % (é
viewers according to the above selection criteria. The data S £ 8. < E2 | | 2
were extracted using a standardized data extraction form, = 5 i = 2
including the first authors’ name, publication year, % z s 2“5 s
country, age and sex of the subjects, type of studies, 5 &
measurement method for exposed factors, range of ex- &|= - ) 5
posed factors, evaluation method for outcome, type of % o §_ _§ e e %E g* . g
outcome, correction factor, and corrected OR and 95% 5 i = $S SE8 =
CI. The extracted results of each reviewer were exchanged S|é P A< g g
for examination after the process, and the difference was sl B 82
resolved by discussion with a third investigator. Sl €= s =
Statistical Analysis S| EX& 20 °3
. . e A * c o * 0% ES
In this study, we used the body mass index (BMI) = 2320 9= Es
criterion recommended by World Health Organization 5l &2 2% El
(WHO) to screen overweight and obesity.!®!7 People with = &° & £ o
BMI in the range of 25-29.9kg/m’ were defined as S - B3
overweight, and those with BMI > 30 kg/m? were defined % 28| 22 = o= s w 32| 8¢
as obese. Although overweight and obesity were not well 3 5| 558587 ,5 g=E=| ¢z
distinguished in several studies, we defined these people as 5 FIEPERETES 3537 =5
excess body weight in our study.!313 § = BE
The meta-analysis was performed with OR and - = §§
95% CI obtained from the studies using STATA 11.0 w < S % E
(Stata Corporation, College Station, TX). The pooled OR 2 .g L % L b
and 95% CI were used to compare outcomes of individual [ olz @ ¢ U T
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studies. Hetero%eneity among studies was evaluated using
the Q test and /° statistics.'® Fixed effects model would be
used when there was no heterogeneity among the included
studies (P> 0.05 in Q statistical and > < 50%). Other-
wise, the random effects model would be used (P < 0.05
and/or P> 50%).

To determine other potential factors that might in-
fluence the development of lumbar disk diseases, sub-
group analyses were performed by calculating pooled OR
and 95% CI and heterogeneity test based on exposure
level, ascertainment of exposure, type of research, type of
outcome, age at baseline, and sex. Subsequently, sensi-
tivity analysis was used to evaluate the stability of this
meta-analysis using the trim and fill method!® and ran-
dom effects model. Finally, the likelihood of publication
bias was assessed by constructing funnel plots, Begg ad-
justed rank correlation test, and Egger linear regression
method.?%?! P < 0.05 was considered statistically sig-
nificant publication bias both in Begg rank correlation
method and Egger linear regression method.

RESULTS

Characteristics of the Studies

A flow chart describing the process of study se-
lection is shown in Figure 1. First, a total of 358 articles
were identified after the initial retrieval. Of these, 220
articles were retrieved from PubMed and 138 from
Embase (Fig. 1). After reviewing the titles and abstracts,
we excluded 89 duplicated articles and 258 papers that
were not relevant. Among the last 11 articles, 6 articles
were excluded, including 4 cross-sectional studies,”22 24
and 2 studies that did not provide available OR and 95%
CI or enough details for calculating®?® after we further
reviewed the full texts. Finally, 5 articles were included in
this meta-analysis, including 2 case-control studies!'®:!>
and 3 cohort studies.!13:14

The general characteristics of each study are pro-
vided in Table 2. The enrolled studies were all carried out
in Europe, including 1749 cases with lumbar diseases and
1885 controls. Among the 17 subgroups in the 5 studies, 8

Search results
Literature search in Embase (220)
Literature search in Pubmed (138)

i J] 89 Excluded (Duplicate articles) ‘

‘ Articles after duplicates removed (269) l

258 Excluded (Papers clearly not
relevant after title and abstract
l reviewed )

‘ Articles with further reviewed (1) l

6 Studies Excluded
» 4 Cross-sectional study
4 2 OR/RR or 95%CIl was not
Study included for Meta-analysis(5) provided
Cohort Studies (3)
Case-control Studies(2)

FIGURE 1. Flow diagram of study selection process.
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of them researched on the association between weight and
LDD, 5 researched on LDH, and 4 were carried out on
LDN. According to sex, 7 subgroups included males, 9
subgroups included females, and only 1 subgroup studied
both males and females.

The quality evaluation results of the enrolled stud-
ies, as shown in Table 2, show that all the 5 articles were
of high quality as their scores were >7 points, which
claimed that these literatures were suitable for meta-
analysis with high quality.

Meta-Analysis of Association Between Body
Weight and Risk of Lumbar Disk Disease

Heterogeneity among all the studies were not sig-
nificant (P = 0.166, P =25.0%), thus the fixed effects
model was used for analysis. The results, as shown
in Figure 2, indicate that overweight and obesity are
highly associated with the occurrence of lumbar disk
diseases (OR = 1.45; 95% CI, 1.27, 1.66).

To explore the potential factors that may influence
the role of body weight on the risk of lumbar disk disease,
we performed subgroup analyses based on the covariates,
including weight, sex, age, ascertainment of exposure,
type of outcome, and disease outcomes on the risk of
lumbar disease. From Table 3, we found that all co-
variates in the 6 subgroups did not reverse the role of
body weight in the lumbar disk disease.

Sensitivity Analyses and Publication Bias

To assess the effect of studies on the overall pooled
ORs, a sensitivity analysis was conducted by repeating
meta-analysis using the trim and fill method through the
addition of 6 potential missing articles. The association of
obesity or overweight with lumbar disk disease showed no
significant change (OR = 1.27; 95% CI, 1.06, 1.53) after
increasing the number of articles, indicating consistent
increased risk of obesity or overweight in the occurrence
of lumbar disk diseases. The same result was also proved
by repeating the meta-analysis with a random effects
model (OR = 1.50; 95% CI, 1.28, 1.76).

The funnel plots suggest significant publication bias
in our meta-analysis (Fig. 3). The Begg adjusted rank
correlation test (P = 0.015) and Egger linear regression
test (P = 0.008) also show the same results.

DISCUSSION

Given the controversial point on the association of
obesity or overweight with lumbar disk diseases, we per-
formed the research by meta-analyzing relevant published
studies with a careful reinvestigation strategy. Results
suggested that obesity and overweight were highly asso-
ciated with an increased risk of lumbar diseases, including
LDD, LHD, and LHN. Moreover, subgroup analyses
convincingly showed that overweight was more likely
associated with the occurrence of lumbar disk disease
compared with age and sex. Although significant pub-
lication bias was observed in meta-analysis, the whole
article was proved to be reliable by the results of quality
evaluation and sensitivity analysis.
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FIGURE 2. Forest plot (fixed effects model) of the association of overweight and obesity with the risk of lumbar disk disease.
AO indicates anterior vertebral osteophytes; Cl, confidence interval; DD, lumbar disk degeneration; DSN, disk space narrowing;
F, female; LDH, lumbar disk herniation; LDN, lumbar disk narrowing; M, male; O, obesity; OR, odds ratio; OW, overweight.

Degeneration of the intervertebral disk is a complex
and multifactorial process.?” Different factors such as sex,
age, obesity, arteriosclerosis, genetic heritability, environ-
mental factors, and smoking have been suggested to be
influencing variables in degenerative disk disease.?® 3 The
present study based on observational data demonstrated an
increased risk of lumbar disk diseases with obesity and
overweight. The inclusion of age, sex, and BMI may result
in a more complete evaluation, therefore further subgroup
analyses were conducted in our study. Moreover, the results
from subgroup analyses suggested the absolute predom-
inance of body weight compared with sex and age. In ad-
dition, males are more likely to be affected by lumbar disk
disease compared with females, and population below 50
years of age is more likely to develop lumbar disk diseases
in the subgroup analyses. Of course, further clinical evi-
dences for the results are needed to be explored.

Many studies have proved that biomechanics,
atherosclerotic, and inflammation processes might con-
tribute to the potential association between obesity and
the risk of lumbar disk disease. First, the physical load on

374 | www.jspinaldisorders.com

the lumbar disks caused by overweight would result in
mechanical damage of the spine®' and histologic degen-
erative abnormalities in lumbar disks.>> Second, high
levels of cholesterol and other blood lipids associated with
overweight might enhance atherosclerotic processes in
lumbar vessels and thus cause insufficient supply to
lumbar disks.3! Third, elevated serum levels of C-reactive
protein, interleukin-6, tumor necrosis factor-a, and leptin,
known as markers of inflammation, in overweight and
obese individuals might be the common link between
overweight or obesity and LDD.3*3* Das and colleagues
claimed that overweight or obesity could induce a low-
grade systemic inflammatory state and further caused or
accelerated LDD.3335 Besides, increased free insulin-like
growth factor 1, free sex hormones, and insulin in over-
weight or obesity patients were well known to stimulate
bone formation.’® These results suggested that lumbar
diseases may be caused by the dysregulation of these
hormones influenced by overweight or obesity.
Although we designed our research based on a rig-
orous systematic procedure, some limitations should be

Copyright © 2014 Wolters Kluwer Health, Inc. All rights reserved.
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TABLE 3. Subgroup Analyses of Overweight/Obesity and the Risk of Lumber Disease

Heterogeneity Test

Group No. Studies OR (95% CI) P P (%) Significance Test (P)
All studies 17 1.45 (1.27, 1.66) 0.166 25.0 < 0.001
Exposure

Overweight 6 1.28 (1.07, 1.53) 0.207 30.4 0.007

Obesity 6 1.61 (1.23, 2.10) 0.894 0.0 0.001

Excess body weight 5 1.81 (1.35, 2.42) 0.095 494 < 0.001
Ascertainment of exposure

Self-reported 11 1.71 (1.42, 2.07) 0.553 0.0 < 0.001

Examinations 6 1.24 (1.03, 1.50) 0.226 27.9 0.020
Type of research

Cohort 8 1.29 (1.08, 1.54) 0.177 394 0.004

Case-control 9 1.70 (1.39, 2.08) 0.680 0.0 < 0.001
Type of outcome

LDD 8 1.29 (1.08, 1.54) 0.117 39.4 0.004

LHD 5 1.78 (1.37, 2.29) 0.398 1.4 < 0.001

LHN 4 1.58 (1.14, 2.20) 0.715 0.0 0.006
Age at baseline (y)

<50 8 1.67 (1.35, 2.05) 0.272 19.9 < 0.001

> 50 9 1.32 (1.12, 1.57) 0.278 18.5 0.001
Sex

Male 7 1.87 (1.45, 2.41) 0.467 0.0 < 0.001

Female 9 1.28 (1.09, 1.50) 0.593 0.0 0.002

Male and female 1 2.77 (1.34, 5.73) — — 0.006

CI indicates confidence interval; LDD, lumbar disk degeneration; LDH, lumbar disk herniation; LDN, lumbar disk narrowing; OR, odds ratio.

noted. First, differences in operational definitions and
judgments of degenerative changes made by the assessors
might be responsible for much of the variation, which
may have an impact on the results for correlations be-
tween overweight or obesity and lumbar disk diseases.
Second, the BMI of subjects involved in some studies is
self-reported, which may magnify the association of BMI
with the development of lumbar disk diseases. Although
we have used the BMI criterion recommended by WHO
to screen overweight and obesity, overweight and obesity
were not well distinguished in several studies. Finally,
incomprehensive coverage of information of the current
analysis is another limitation. All studies were conducted
in Europe in this analysis. Surveys on people in other
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FIGURE 3. Funnel plots of the included subgroups. OR in-
dicates odds ratio.

Copyright © 2014 Wolters Kluwer Health, Inc. All rights reserved.

regions should also be carried out to test the generality of
the results.

In conclusion, overweight and obesity are highly as-
sociated with increased risk of lumbar disk diseases, and
weight control may be an effective measure to prevent
lumbar lesions, although the specific mechanisms are still not
clear. Further researches are still needed to explore the extent
of the damage associated with overweight and whether body
weight control could prevent the occurrence of lumbar disk
diseases among obese and overweight population.
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