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Study Design: A systematic review.

Purpose: This study aimed to evaluate the prevalence of coexisting lumbar spondylosis (LS) and knee osteoarthritis (KOA), which has
clinical implications on the screening, diagnosis, and management of orthopedic patients.

Overview of Literature: Due to current global health trends, the number of affected patients is expected to increase substantially.
However, no prior systematic reviews have discussed this topic.

Methods: A systematic literature search was conducted in June 2021 in the PubMed, Embase, Scopus, CINAHL, and Cochrane CEN-
TRAL databases. Clinical and epidemiological studies that reported quantitative data on the prevalence of coexisting LS and KOA
were included. Studies which reported data on only LS or KOA alone were excluded. Odds ratios (ORs) and 95% confidence intervals
(Cl) for LS or KOA were retrieved or calculated for meta-analysis. Fixed-effects and random-effects models were used, and statistical
significance was considered when p<0.05. Heterogeneity was evaluated using Cochran’s Q test and the / statistic. Risk of bias was
assessed using the MINORs (methodological index for nonrandomized studies) criteria.

Results: This review included nine studies (5,758 patients). Four studies (4,164 patients) defined KOA and LS by a Kellgren-Lawrence
(KL) grade of >2 and were included in the meta-analysis. Two other studies defined KOA and LS by a joint space narrowing grade of
>2. The remaining three studies reported other outcomes. The combined ORs of having KOA of KL grade >2 due to LS was 1.75 (95%
Cl, 1.22-2.50; p=0.002), while the combined OR of having LS of KL grade >2 due to KOA was 1.84 (95% Cl, 1.23-2.77; p=0.003).
Conclusions: In patients with either KOA or LS, the odds of having a concurrent knee-spine presentation are significantly increased.
This may have implications for clinical decision-making and treatment strategies. Further high-level studies with larger patient popu-
lations are required to confirm these results in specific populations.
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Introduction

Osteoarthritis is a multifactorial disease, with the knee
and lumbar spine among the most commonly affected
sites [1]. Spondylosis is a nonspecific term that encom-
passes degenerative conditions of the intervertebral discs,
vertebral bodies, and associated joints of the spine, in-
cluding spinal osteoarthritis [2]. Both knee osteoarthritis
(KOA) and lumbar spondylosis (LS) are complex joint
disorders with multiple risk factors.

The prevalence of LS and KOA been reported in sepa-
rate populations has. In 2018, Ravindra et al. [3] estimated
that 266 million individuals worldwide suffered from lum-
bar degenerative diseases, whereas in 2020, Cui et al. [4]
estimated that 654.1 million persons suffered from KOA.
However, recent studies suggest that LS and KOA are risk
factors for one another [5,6], because of the compensatory
adjustments in weightbearing and posture in reaction to
the disruption of the body’s mechanical alignment. In fact,
both conditions can coexist in a single patient [7], with
worse clinical and surgical outcomes in LS patients who
undergo knee surgery [8,9].

The prevalence of coexisting LS and KOA has clinical
implications on the screening, diagnosis, and management
of orthopedic patients. To our knowledge, no systematic
reviews or meta-analyses have been published on this topic,
and there is limited epidemiological data on the concurrent
existence of both diseases in a single population. Moreover,
the trend of ageing populations and increasing prevalence of
obesity suggest that the number of affected patients is likely
to increase substantially [10]. Thus, there is a need to elu-
cidate the true association between LS and KOA, as well as
quantify the extent of their association. Therefore, the pur-
pose of this study is to qualitatively and quantitatively assess
the prevalence of coexisting LS and KOA.

Materials and Methods

1. Information sources and study selection

An electronic search was performed by two independent
authors (blinded for peer-review) in the PubMed, Embase,
Scopus, CINAHL, and Cochrane CENTRAL databases to
identify all relevant studies published from inception to
12 June 2021. The search string was as follows: “(((“Osteo-
arthritis, Spine” OR “Spinal Diseases” OR “Spine osteoar-
thr*” OR “lumbar osteoarthr*” OR “lumbar spondylosis*”
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OR “lumbosacral spondylosis*” OR “spinal stenosis*” OR
“spinal degenerative joint disease*” OR radiculopathy*
OR myelopathy*) AND (“osteoarthritis, Knee” OR “Knee
osteoarthr*” OR “tibiofemoral osteoarthr*” OR “patel-
lofemoral osteoarthr*” OR “tricompartmental osteoar-
thr*”)) OR “knee-spine syndrome”) AND (prevalence or
prevalence* OR epidemiology OR epidemiologic studies).”
Database searches were supplemented by a manual search
of the citations in identified studies. The search workflow
adhered to the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) [11], and is show-
cased in Fig. 1.

Two reviewers (blinded for peer-review) independently
assessed each study to determine their eligibility for inclu-
sion in the analysis. Duplicate studies were removed using
the EndNote X9 software (Clarivate, Philadelphia, PA,
USA). Afterwards, the studies were transferred to Micro-
soft Excel (Microsoft Corp., Redmond, WA, USA) for title
and abstract screening, followed by full text screening. The
eligibility criteria used are listed below. After completing
the independent screening process, disagreements were
resolved via consensus discussion between the authors.
The list of excluded articles was uploaded to Figshare [12].

The primary outcome of this study was to assess the
prevalence of coexisting LS and KOA. The secondary
outcomes were to identify other outcomes associated with
either LS or KOA from the literature and provide explana-
tions on their potential associations.

2. Eligibility criteria

This review was registered on the PROSPERO (Interna-
tional Prospective Register of Systematic Reviews) data-
base (registration no., CRD42021268542). We included
clinical or epidemiological studies of any level of evidence
which reported quantitative data on the prevalence of co-
existing LS and KOA.

Case reports, review articles, published abstracts, stud-
ies involving less than ten patients, and duplicate data
were excluded from this review. Studies which reported
data on only LS or KOA alone were excluded. Articles not
written in English and those with unavailable access to the
full text were also excluded.

3. Data extraction

Data from the texts, figures, and tables of included studies
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Fig. 1. The search workflow was performed in accordance to the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses). OA, osteoarthritis.

were extracted to Microsoft Excel (Microsoft Corp.) for
analysis and review. The information recorded included:
(1) study details, including study design, country of ori-
gin, and level of evidence, (2) study objectives, (3) study
population details, including number of patients, the
size of the control group (if any), mean age, mean body
mass index (BMI), gender split, and country of study, (4)
outcomes studied and definition for the presence of LS
and KOA, (5) unadjusted and adjusted odds ratios (ORs)
for the presence of KOA in LS patients and the presence
of LS in KOA patients, and (6) covariates adjusted for (if
any). Data was extracted by two independent authors, and
the Microsoft Excel sheets (Microsoft Corp.) were cross-
checked between authors before any qualitative or quanti-
tative analyses were performed.

4. Statistical analysis

All eligible studies were included in a narrative qualita-
tive synthesis. We initially considered performing a meta-
analysis for each eligible outcome. However, due to dif-
ferent diagnostic criteria for LS and KOA, and the small
number of studies, a meta-analysis was only appropriate
for two outcomes: the presence of KOA in LS patients,
and the presence of LS in KOA patients defined by a
Kellgren-Lawrence (KL) [13] grade >2. Fixed-effects and
random-effects models were calculated using the Review
Manager ver. 5.4 software (Cochrane, London, UK) using
the Mantel-Haenszel method of weighting [14]. The mea-
surement effects are presented on forest plots using ORs
with 95% confidence intervals (ClIs), and statistical sig-
nificance was set at p<0.05. Heterogeneity was examined
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Table 2. Characteristics of included studies

adjusted for

NA

Covariates
patients (95% Cl)

OR of LS in KOA

OR of KOAin LS
patients (95% CI)

Definition of LS

<
o
=z
—
S
S
(=]
&=
=
=
@
(=]

BMI

Mean
23.2

Female  Mean
(%)  age (yr)

No. of
Subjects

Study design

Country

NR

NR

NA

Kellgren-Lawrence grade

68.5 701

197

Retrospective cohort

Japan

Akeda et al. [22] (2015)

None

1.61(0.82-3.17)

1.61(0.82-3.17)

Joint Space Narrowing

Joint Space Narrowing

100.0 700 NR
grade >2

Cross-sectional 324

France

Garnero et al. [20] (2004)

grade >2
NA

NA

NR

NR

Kellgren-Lawrence grade

64.4 56.4 NR

101

Retrospective cohort

Hashimoto et al. [23](2019) Japan

Age, BMI

1.13(0.79-1.62)

1.13(0.79-1.62)

Joint Space Narrowing

256  Joint Space Narrowing

100.0 54.1

914

Prospective cohort

UK

Hassett et al. [21] (2006)

grade >2

grade >2

None

2.43(1.56-3.79)

2.43(1.56-3.79)

Kellgren-Lawrence

Kellgren-Lawrence grade

21.8

Cross-sectional 608 449 421

Hungary

Horvath et al. [16] (2009)

grade >2

NA Age, weight, BMI,

243  Kellgren-Lawrence grade  Kellgren-Lawrence 1.29(0.64-2.61)

Cross-sectional 134 100.0 67.6

South Korea

Kim etal. [17] (2008)

menopausal age

grade >2

None

1.04(0.61-1.76)

1.04(0.61-1.76)

Kellgren-Lawrence

Kellgren-Lawrence grade

81.7 60.0 26

382

Cross-sectional

The Netherlands

Riyazi et al. [18] (2008)

grade >2

NR

NA

NR
2.15(1.83-2.52)

NR
2.15(1.83-2.52)

NR

100.0 474 NR

58
3,040

Prospective cohort

Japan

Shimizu et al. [24] (2020)

None

Kellgren-Lawrence

Kellgren-Lawrence grade

230

70.28

65.1

Prospective cohort

Yoshimura et al. [19](2009) Japan

grade >2

BMI, body mass index; KOA, knee osteoarthritis; LS, lumbar spondylosis; OR, odds ratio; Cl, confidence interval; NA, not applicable; NR, nil reported.

model, the combined OR of having KOA of KL grade >2
due to LS was 1.75 (95% CI, 1.22-2.50; p=0.002), as shown
in Fig. 2. Based on the fixed-effects model, the combined
OR of having KOA of KL grade >2 due to LS was 2.02 (95%
CI, 1.75-2.32; p=0.003), as shown in Fig. 2.

2) ORs of LS exposure in KOA patients (KL grade >2)

The ORs of LS exposure in KOA patients were derived
from three studies [16,18,19]. Based on the random-
effects model, the combined OR of having LS of KL grade
>2 due to KOA was 1.84 (95% CI, 1.23-2.77; p=0.003),
as shown in Fig. 3. Based on the fixed-effects model, the
combined OR of having LS of KL grade >2 due to KOA
was 2.06 (95% CI, 1.78-2.37; p=0.003), as shown in Fig. 3.

3. Narrative synthesis

1) ORs of KOA exposure in LS patients (female, JSN grade
>2)

We reviewed two studies with female-only patient popu-
lations that defined KOA and LS by a JSN grade of >2
[20,21]. Garnero et al. [20] reported an OR of 1.61 (95%
CI, 0.82-3.17), while Hassett et al. [21] reported an OR of
1.13 (95% CI, 0.79-1.62). A forest plot was not generated
due to the small number of studies and statistically insig-
nificant ORs (p=0.20 and p>0.05, respectively).

2) Other reported outcomes

Akeda et al. [22] reported a significant association be-
tween radiographic KOA and an increased risk of lumbar
intervertebral disc height narrowing (p=0.0197). Shimizu
et al. [24] reported significant positive correlation coef-
ficients between KOA and changes in LS at both L3/4
(r=0.383, p=0.004) and L4/5 (r=0.333, p=0.012). On the
other hand, Hashimoto et al. [23] observed that the per-
centage of patients with spinal derangement was greater
among those without radiographic findings of KOA
(p<0.001). Spinal derangement was defined as a state
where mechanical loading in specific direction results in
symptomatic and functional improvements which rapidly
occur and last after loading. All three of these studies de-
fined KOA and LS by a KL grade of >2.

Discussion

The prevalence of coexisting LS and KOA has clinical
implications on the screening, diagnosis, and manage-
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Tatal events 1,461 485

Heterogeneity: tau’=0.08; x’=8.91, df=3 (p=0.03); /=66%
Test for overall effect: 7=3.03 (p<0.002)

0.1 0.2 0.5 1 2 5 10
Favors (experimental) Favors (control)

Fig. 2. (A, B) Odds ratio plot of knee osteoarthritis exposure in patients with lumbar spondylosis. LS, lumbar spondylosis; M-H, Mantel-Haenszel; Cl, confidence inter-

val; df, degrees of freedom.

ment of orthopedic patients. Due to the upwards trends
of obesity and ageing populations, the number of affected
patients is likely to increase substantially, but a literature
search revealed no prior systematic review on the topic. In
line with this, we aimed to qualitatively and quantitatively
assess the prevalence of coexisting LS and KOA. We found
significantly higher odds of KOA exposure in LS patients,
as well as of LS exposure in KOA patients. Although there
was discordance between papers in terms of diagnostic
criteria (i.e., KL grade versus JSN grade), studies reporting
other outcomes supported the correlation between LS and
KOA. However, the lack of large-scale epidemiological
studies and sufficient data for subgroup analyses makes it
difficult to ascertain the true prevalence of coexisting LS
and KOA in specific demographic groups.

LS and KOA are multifactorial pathologies that are in-
fluenced by both mechanical deformities and biological
abnormalities [26]. An association between spondylosis
and KOA has been examined and established in cur-
rent literature [6,21,27], and has even been referred to

as “knee-spine syndrome” [28]. In this review, studies
that used KL grading reported a 100% increased odds of
exposure to both LS and KOA, which is in line with exist-
ing literature on the positive correlation between the two
diseases [16-19]. The other included studies reporting
correlation coeflicients, changes in lumbar DHI, and spi-
nal derangement also supported this finding. The meta-
analysis also consisted of Asian (Japan and South Korea)
[17,19] and European (The Netherlands and Hungary)
[16,18] patients with a large age and BMI range, providing
a reasonable demographic spectrum for analysis.
Discordance was observed between studies using the
KL grading [16-19] and JSN grading [20,21] as diagnostic
criteria. Two papers using the JSN grading reported rela-
tively lower odds (61% and 13% increase, respectively) of
KOA in female LS patients, with Cls crossing the line of
no effect [20,21]. This can be attributed to the heterogene-
ity in study aims and patient selection, because the ORs of
KOA in LS patients were not the primary outcome of the
study. Furthermore, there are differences in the propor-
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Fig. 3. Odds ratio plot of lumbar spondylosis exposure in patients with knee osteoarthritis. KOA, knee osteoarthritis; M-H, Mantel-Haenszel; Cl, confidence interval; df,

degrees of freedom.

tions of postmenopausal women and in the mean ages of
the participants across the study populations.

Due to insufficient data, the initially planned subgroup
analyses were also not possible. We were able to extract
the common constitutional risk factors for LS and KOA
(i.e., age, female sex, postmenopausal state, and obesity)
[29,30], but the sample sizes and number of studies were
limited. Future pooled results for specific patient demo-
graphics would help in the development of individualized
management plans for patients with coexisting LS and
KOA.

The results of this study are of clinical value and signifi-
cance. By presenting preliminary quantitative evidence
for the association between LS and KOA, our study can
help in the evaluation of orthopedic patients with either
LS or KOA for the possibility of knee-spine pathologies.
This data can hopefully aid in early detection and preven-
tive strategies, reduce public health burden, and improve
the patients’ quality of life. Evidence for the coexistence
of LS and KOA can also affect the surgical management
of patients. Goodman et al. [7] presented a survey of 97
orthopedic surgeons regarding their preferences regard-
ing whether to perform total knee arthroplasty or lumbar

spine surgery first, given that both surgeries have been
reported to affect the outcomes of each other [8,9]. It was
concluded that the severity and type of knee deformity
determined the sequence of treatment in both specialties.
Further longitudinal cohort studies are required to in-
vestigate the effects of knee-spine pathologies on surgical
outcomes. Lastly, our results also suggest that common
pathophysiologic mechanisms underlie the progression of
LS and KOA at different anatomical sites. This informa-
tion can affect the way disease modifying drugs for osteo-
arthritis (DMOAD:s) are used in prospective intervention
studies [21]. DMOADs could have a greater impact on the
burden of osteoarthritis if patients with KOA are likely
have further progression at other anatomical sites. Lastly,
this would also influence clinician advice in patients with
multisite osteoarthritis.

The findings discussed in this review should be care-
tully considered alongside the following limitations. Aside
from the insufficient data for subgroup analyses and
meta-regression, the sources of heterogeneity in the meta-
analysis were also not evaluated. Unadjusted ORs were
used, and the effect of confounders on results cannot be
excluded. Lastly, our analysis utilized cross-sectional data,
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which cannot be used to describe the temporal relation-
ship between LS and KOA. Based on our findings, there is
a lack of high-level evidence evaluating coexisting LS and
KOA. We hope that this review will help lead the discus-
sion and encourage researchers to conduct more robust
clinical and translational studies. This would address the
factors and outcomes discussed in this review, including
the effect of patient demographics, surgical outcomes, the
use of DMOADs, and the temporal relationship between
LS and KOA in knee-spine pathologies.

Conclusions

This is the first systematic review which evaluated the
prevalence of coexisting LS and KOA. In patients with
either KOA or LS, the odds of having a concurrent knee-
spine presentation are significantly increased. This may
have implications for clinical decision-making and treat-
ment regimes. However, further high-level studies with
larger patient populations are required to establish the
concordance of results in specific populations.

Conflict of Interest

No potential conflict of interest relevant to this article was
reported.

Acknowledgments

All work was performed remotely in view of COVID-19
pandemic restrictions.

ORCID

Brjan Kaiji Betzler: https://orcid.org/0000-0003-3977-
2967; Faye Yu Ci Ng: https://orcid.org/0000-0002-7315-
628X; Yilun Huang: https://orcid.org/0000-0002-5097-
1572; Hamid Rahmatullah Bin Abd Razak: https://orcid.
0rg/0000-0002-2701-9057

Author Contributions

All authors contributed to the intellectual development
of this paper; HRB and YH conceived and planned the
study; BKB and FN performed the systematic literature
search; BKB and FN wrote the manuscript; BKB, FN, YH,
and HRB contributed to the interpretation of the results

Asian Spine J 2022;16(6):839-847

and provided critical feedback to the manuscript; and the
final version of the paper has been seen and approved by
all authors.

References

1. Allen KD, Golightly YM. State of the evidence. Curr
Opin Rheumatol 2015;27:276-83.

2. Middleton K, Fish DE. Lumbar spondylosis: clinical
presentation and treatment approaches. Curr Rev
Musculoskelet Med 2009;2:94-104.

3. Ravindra VM, Senglaub SS, Rattani A, et al. De-
generative lumbar spine disease: estimating global
incidence and worldwide volume. Global Spine ]
2018;8:784-94.

4. Cui A, Li H, Wang D, Zhong J, Chen Y, Lu H. Global,
regional prevalence, incidence and risk factors of
knee osteoarthritis in population-based studies.
EClinicalMedicine 2020;29-30:100587.

5. Lee SY, Cho NH, Jung YO, Seo YI, Kim HA. Preva-
lence and risk factors for lumbar spondylosis and its
association with low back pain among rural Korean
residents. ] Korean Neurosurg Soc 2017;60:67-74.

6. Muraki S, Akune T, Oka H, et al. Prevalence of falls
and the association with knee osteoarthritis and
lumbar spondylosis as well as knee and lower back
pain in Japanese men and women. Arthritis Care Res
(Hoboken) 2011;63:1425-31.

7. Goodman SB, Lachiewicz PE, Liu N, Wood KB. Knee
or spine surgery first?: a survey of treatment order for
patients with concurrent degenerative knee and lum-
bar spinal disorders. ] Arthroplasty 2020;35:2039-43.

8. Pivec R, Johnson AJ, Naziri Q, Issa K, Mont MA,
Bonutti PM. Lumbar spinal stenosis impairs func-
tion following total knee arthroplasty. ] Knee Surg
2013;26:59-64.

9. Ho Lee B, Kim TH, Chong HS, et al. Prognostic fac-
tors for surgical outcomes including preoperative to-
tal knee replacement and knee osteoarthritis status in
female patients with lumbar spinal stenosis. ] Spinal
Disord Tech 2015;28:47-52.

10. Mora JC, Przkora R, Cruz-Almeida Y. Knee osteoar-
thritis: pathophysiology and current treatment mo-
dalities. ] Pain Res 2018;11:2189-96.

11. Page MJ, McKenzie JE, Bossuyt PM, et al. The PRIS-
MA 2020 statement: an updated guideline for report-
ing systematic reviews. BMJ 2021;372:n71.



Prevalence of Coexisting LS and Knee OA K%/ I

12.

13.

14.

15.

16.

17.

18.

19.

20.

Betzler B. Excluded Studies_Betzler LS and Knee
OA xlsx [Internet]. London: Figshare; 2021 [cited
2021 Oct 2]. Available from: https://doi.org/10.6084/
m9.figshare.16917649.v1.

Kellgren JH, Lawrence JS. Radiological assessment of
osteo-arthrosis. Ann Rheum Dis 1957;16:494-502.
Mantel N, Haenszel W. Statistical aspects of the
analysis of data from retrospective studies of disease.
J Natl Cancer Inst 1959;22:719-48.

Slim K, Nini E, Forestier D, Kwiatkowski F, Panis Y,
Chipponi J. Methodological index for non-random-
ized studies (minors): development and validation of
a new instrument. ANZ J Surg 2003;73:712-6.
Horvath G, Koroknai G, Acs B, Than P, Illes T. Preva-
lence of low back pain and lumbar spine degenera-
tive disorders: questionnaire survey and clinical-
radiological analysis of a representative Hungarian
population. Int Orthop 2010;34:1245-9.

Kim HJ, Lee HM, Kim HS, et al. Bone metabolism in
postmenopausal women with lumbar spinal stenosis:
analysis of bone mineral density and bone turnover
markers. Spine (Phila Pa 1976) 2008;33:2435-9.
Riyazi N, Rosendaal FR, Slagboom E, Kroon HM,
Breedveld FC, Kloppenburg M. Risk factors in famil-
ial osteoarthritis: the GARP sibling study. Osteoar-
thritis Cartilage 2008;16:654-9.

Yoshimura N, Muraki S, Oka H, et al. Prevalence of
knee osteoarthritis, lumbar spondylosis, and osteo-
porosis in Japanese men and women: the research on
osteoarthritis/osteoporosis against disability study. J
Bone Miner Metab 2009;27:620-8.

Garnero P, Sornay-Rendu E, Arlot M, Christiansen C,
Delmas PD. Association between spine disc degener-
ation and type II collagen degradation in postmeno-
pausal women: the OFELY study. Arthritis Rheum
2004;50:3137-44.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

Hassett G, Hart DJ, Doyle DV, March L, Spector TD.
The relation between progressive osteoarthritis of
the knee and long term progression of osteoarthritis
of the hand, hip, and lumbar spine. Ann Rheum Dis
2006;65:623-8.

Akeda K, Yamada T, Inoue N, Nishimura A, Sudo
A. Risk factors for lumbar intervertebral disc height
narrowing: a population-based longitudinal study in
the elderly. BMC Musculoskelet Disord 2015;16:344.
Hashimoto S, Hirokado M, Takasaki H. The most
common classification in the mechanical diagnosis
and therapy for patients with a primary complaint
of non-acute knee pain was spinal derangement:
a retrospective chart review. ] Man Manip Ther
2019;27:33-42.

Shimizu M, Kobayashi T, Chiba H, et al. Examina-
tion of the changes in lower extremities related to
progression of adult spinal deformity: a longitudinal
study of over 22 years. Sci Rep 2020;10:11605.
Burnett SJ, Hart D], Cooper C, Spector TD. A ra-
diographic atlas of osteoarthritis. London: Springer-
Verlag; 1994.

Malemud CJ. Biologic basis of osteoarthritis: state of
the evidence. Curr Opin Rheumatol 2015;27:289-94.
Park JH, Hong JY, Han K, et al. Prevalence of symp-
tomatic hip, knee, and spine osteoarthritis nation-
wide health survey analysis of an elderly Korean
population. Medicine (Baltimore) 2017;96:€6372.
Oshima Y, Watanabe N, lizawa N, Majima T, Kawata
M, Takai S. Knee-hip-spine syndrome: improvement
in preoperative abnormal posture following total
knee arthroplasty. Adv Orthop 2019;2019:8484938.
Radin EL, Yang KH, Riegger C, Kish VL, O’Connor
JJ. Relationship between lower limb dynamics and
knee joint pain. ] Orthop Res 1991;9:398-405.
Spector TD, Cicuttini F, Baker J, Loughlin ], Hart
D. Genetic influences on osteoarthritis in women: a
twin study. BMJ 1996;312:940-3.



