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Abstract. - OBJECTIVE: Chronic venous
disease (CVD) and knee osteoarthritis (KOA) are
two common diseases in the elderly. Both share
common risk factors, such as age, sex, and obe-
sity, and are believed to be associated with in-
flammatory conditions and venous stasis. How-
ever, studies of the association between CVD
and KOA are limited, especially in the elderly. To
investigate the association between CVD and
KOA and their effects on pain and function-
al status in the elderly at the Rheumatolo-
gy Clinic of University Medical Center Ho Chi
Minh City (HCMC).

PATIENTS AND METHODS: This cross-sec-
tional study included 222 elderly patients (aged
=60 years) at the Rheumatology Clinic of Univer-
sity Medical Center HCMC from December 2019
to June 2020, including 167 with and 55 with-
out KOA. Patient data were collected for both
groups, including demographics, symptoms,
clinical signs, and diagnostic tests for KOA and
CVD, including knee radiographs and duplex
scanning of the lower extremity veins.

RESULTS: CVD was a common comorbidity
among elderly patients with KOA (73.65% vs.
58.18%; p = 0.030). CVD symptoms did not dif-
fer significantly between patients with and with-
out KOA. After adjusting for age, sex, body mass
index, and some comorbid conditions, the differ-
ences in CVD incidence between the groups re-
mained significant (odds ratio = 2.46, 95% confi-
dence interval: 1.20-5.06; p = 0.014). Visual Ana-
log Scale and Western Ontario and McMaster Uni-
versities Osteoarthritis Index pain scores were
higher in elderly patients with KOA and CVD.

CONCLUSIONS: CVD is common in elderly
patients with KOA. While age, sex, and weight
are risk factors for both conditions, there is
an independent association between them. Pa-
tients comorbid with KOA and CVD have more
pain and limited functional status.
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Introduction

Knee osteoarthritis (KOA) is one of the most
common diseases in the elderly, resulting in pain,
loss of function and disability. Eventually, KOA
reduces the quality of life'. It affects approxima-
tely one-third of people aged >60 years®. In Vie-
tnam, >85% of elderly individuals have knee pain
due to osteoarthritis®. Its pathophysiology is be-
lieved to affect the entire joint, mainly in its sub-
chondral areas®.

Chronic venous diseases (CVDs) are also a rele-
vant problem in the aging population and have
various manifestations such as telangiectasia, va-
ricose veins, and venous ulcers’. KOA and CVD
share common risk factors, such as aging, obe-
sity, and prolonged standing. Elderly individuals
are more likely to have symptoms and progress to
severe CVD manifestations®. Some studies found
that the venous stasis and inflammation mecha-
nism in CVD can damage the subchondral are-
as, leading to cartilage loss and osteoarthritis’™.
Data on the relationship between CVD and KOA
is limited, especially in the elderly. With the ra-
pidly aging population in Vietnam, the inciden-
ce of individuals comorbid with KOA and CVD
is increasing, requiring a comprehensive asses-
sment and treatment. This study aimed to inve-
stigate the relationship between KOA and CVD
and their effects on pain and functional disabili-
ty in the elderly.

Patients and Methods

Study Location

This is a prospective cross-sectional study.
Our study selected participants among the elder-
ly who attended the Rheumatology Clinic at the
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University Medical Center Ho Chi Minh City
between October 2019 and June 2020. All partici-
pants signed informed consent. The patients with
a history of knee trauma, previous knee surgery,
peripheral neuropathy, heart failure, cirrhosis,
nephrotic syndrome, hypothyroidism, and mental
health were excluded. This study was approved
by the Institution Review Board of the University
of Medicine and Pharmacy at Ho Chi Minh City
(approval number: 574/DHY D-HDDD).

Data Collection

Participants were interviewed to collect rel-
evant information using a structured question-
naire. The questionnaire and objective assess-
ment recorded their symptoms and CVD and
KOA signs (Figure 1). We also evaluated their
weight, height, and frailty condition. Their
knee radiographic and lower limbs Doppler
ultrasound results were obtained from their
medical records.

Measurements

KOA

All participants were evaluated for KOA
signs and symptoms. The diagnosis was made
according to the 1986 clinical and imaging
criteria of the American College of Rheuma-
tology (ACR)'. Patients were diagnosed with
KOA if they described knee pain, osteophytes
were visible in X-ray images (Figure 2), and
they had at least one of the following criteria:
aged >50 years, morning stiffness of <30 mi-

nutes, and crepitus. Pain severity and functio-
nal disability were assessed using the Visual
Analog Scale (VAS)"' and the Western Onta-
rio and McMaster Universities Osteoarthritis
Index (WOMACQC)".

cVvD

CVD symptom characteristics and duration
were collected by subjective patient assessment.
A clinician performed an objective examination
to record the different clinical CVD manife-
stations. They were classified according to the
clinical, etiological, anatomical, and pathological
classification (CEAP) system, including telan-
giectasias, varicose veins, edemas, hyperpigmen-
tation/skin changes, healed venous ulcers, and
active venous ulcers (Table T)°. Lower extremity
venous Doppler ultrasonography was performed
by a specialist using a 7-12 MHz linear probe
(LOGIQ P35, GE HealthCare, Chicago, Illinois,
USA) to assess reflux time in the venous system
(Figure 3). A diagnosis was made based on the
combination of clinical signs and the Doppler
ultrasound result.

Covariates

Participants’ demographic characteri-
stics were collected, including age, sex, bo-
dy mass index (BMI), previous occupational
activities, comorbidities (e.g., hypertension and
type 2 diabetes), mediation number, daily li-
ving activities (ADL) according to the Katz
index", the instrumental daily living activities
(IADL) according to the Lawton index', and

123 patients with

167 patients with

CVD

-

44 patients without

222 patients who met
the study criteria at
Rheumatology Clinic

CVD

32 patients with

55 patients without

CVD

23 patients without

CVD

Figure 1. The flow diagram of the study. KOA: Knee osteoarthritis; CVD: Chronic venous diseases.
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frailty classification according to the Clinical
Frailty Scale®.

Statistical Analysis

Data were analyzed using the software STA-
TA/MP 14.0 for Windows (StataCorp LLC,
College Station, Texas, USA). Binary and ca-
tegorical variables are presented as percenta-
ges and numbers. Continuous variables are pre-
sented as mean =+ standard deviation or median
and interquartile range. Univariable and multi-
variable logistic regression analyses were per-
formed to determine the relationship between
KOA and CVD. The odds ratio (OR) and 95%
confidence interval (CI) were calculated. Pro-
portions were compared with Chi-square or
Fisher’s exact tests, and means and medians
were compared using 7-tests or Mann-Whitney
U tests. All results with p < 0.05 were conside-
red statistically significant.

Results

This study included 222 elderly patients who
met the study criteria, of which 167 had KOA

Table I. CEAP classification®.

Clinical manifestation
CO0: No visible or palpable signs of venous disease
C1: Telangiectasis or reticular veins
C2: Varicose veins
C3: Edema
C4: Changes in skin and subcutaneous tissue
secondary to CVD
C4a: Pigmentation or eczema
C4b: Lipodermatosclerosis or atrophie blanche
C5: Healed venous ulcer
C6: Active venous ulcer

Etiologic classification
Ec: Congenital
Ep: Primary
Es: Secondary (post-thrombotic)
En: No venous cause identified

Anatomic classification
As: Superficial veins
Ap: Perforator veins
Ad: Deep veins
An: No venous location identified

Pathophysiologic classification
Pr: Reflux
Po: Obstruction
Pr,0: Reflux and obstruction
Pn: No venous pathophysiologic identifiable

Figure 2. Representative X-ray image showing osteophytes
(white arrowheads).

according to ACR criteria. Their mean age
was 70.85 £ 7.45 years, and most were female
(85.59%), classified as non-frail (63.97%), and had
multimorbidity and polypharmacy conditions.
Complete participant characteristics are listed
in Table II. Demographic characteristics did not
differ significantly between groups.

As shown in Table III, CVD frequency was
significantly higher in the KOA group (73.65%)
than in the control group (58.15%; p = 0.030). Ac-
cording to the CEAP classification, telangiectasia
and varicose vein were the study population’s two
most common clinical manifestations. The preva-
lence of varicose veins was significantly higher
in the KOA group (70.06%) than in the control
group (47.27%). However, the prevalence of other
manifestations did not differ significantly. Fur-
thermore, the mean CVD duration was longer in
the KOA group than in the control group.

The prevalence of CVD symptoms in both
groups is shown in Table IV. Over half of the
participants had pain and heaviness in their legs,
the most common CVD symptom. Furthermore,
we found no differences in reported symptoms
between groups. The number of CVD symptoms
was higher in the KOA group, with 31.74% of
participants reporting >2 symptoms.

A sex-based subgroup analysis showed that
CVD prevalence was significantly higher in fe-
males with than without KOA. However, this
relationship was not observed in males (Table V).

As shown in Table VI, the association betwe-
en CVD and KOA remained after adjusting for
related factors in a multivariate logistic analysis.
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Figure 3. Reflux flow in lower extremity venous on Doppler ultrasonography.

Participants with CVD were more likely to have
KOA (OR = 2.46, 95% CI: 1.20-5.06; p = 0.014).

Table VII compares the WOMAC and VAS
pain scores between KOA patients with and wi-
thout CVD. WOMAC pain (10.28 + 2.80 vs. 9.04
+ 4.14; p = 0.030) and function (28.73 £ 8.05 vs.
24.38 + 10.86; p = 0.006) scores were significant-
ly higher in elderly participants with KOA and
CVD than KOA only. A similar significant diffe-
rence was found with VAS scores (6.49 £ 1.50 vs.
5.79 + 1.57; p = 0.009).

Total WOMAC scores did not differ signi-
ficantly among clinical CVD manifestations
(Figure 4).

Discussion

This study investigated the relationship betwe-
en KOA and CVD in the elderly. Table III showed
a significant association between CVD and KOA
in elderly patients (p = 0.030), which remained si-
gnificant after adjusting for some related factors.
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Participants with CVD were more likely to have
KOA than those without CVD (OR = 2.46, 95%
CL: 1.20-5.06; p = 0.014).

Two theoretical mechanisms potential-
ly explain this relationship: venous stasis and
pre-inflammatory condition’. Vascular patholo-
gy plays an important role in osteoarthritis
initiation and progression. Venous stasis in the
subchondral bone can reduce blood flow, lea-
ding to subchondral ischemia. Therefore, the-
se factors can compromise nutrient and oxy-
gen-carbon dioxide exchange in the articular
cartilage, a potential osteoarthritis initiator’. In
addition, CVD is thought to be associated with
the inflammation process. In CVD patients, neu-
trophils increase superoxide production and the
expression of several adhesion molecules, inclu-
ding interleukin-8 and cluster of differentiation
35. A white cell trapping study showed that acti-
vated leukocytes are trapped in the lower limb’s
microcirculation in CVD, inducing the release
of inflammatory chemicals and damage to the
articular cartilage’. The degeneration process
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Table Il. Baseline demographic characteristics of the study population.

KOA group Control group  Total P
(n = 167) (n = 55) (n =222)
Sex
Male 26 (15.57%) 6 (10.91%) 32 (14.41%) 0.393
Female 141 (84.43%) 49 (89.09%) 190 (85.59%)
Age (year) 71.08 +7.59 70.16 + 7.01 70.85 + 7.45 0.431
Age group (years)
60-69 85 (50.90%) 29 (52.73%) 114 (51.35%) 0.257
70-79 52 (31.14%) 21 (38.18%) 73 (32.88%)
>80 30 (17.96%) 5(9.09%) 35 (15.77%)
BMI group
Underweight 7 (4.19%) 3 (5.45%) 10 (4.50%) 0.054
Normal 65 (38.92%) 31 (56.36%) 96(43.24%)
Overweight-obese 95 (56.89%) 21 (38.18%) 116 (52.25%)
Prolonged (>5 hours) standing at work
Upright posture 15 (8.98%) 4 (7.27%) 19 (8.56%) 0.918
With substantial movement 64 (38.32%) 22 (40.00%) 86 (38.74%)
No 88 (52.69%) 29 (52.73%) 117 (52.70%)
ADL dependent 20 (11.98%) 8 (14.55%) 28 (12.61%) 0.619
IADL dependent 57 (34.13%) 23 (41.82%) 80 (36.03%) 0.303
Frailty classification
Non-frail 110 (65.87%) 32 (58.18%) 142 (63.97%) 0.588
Mild frailty 37 (22.16%) 15 (27.27%) 52 (23.42%)
Moderate-severe frailty 20 (11.98%) 8 (14.55%) 28 (12.61%)
Number of comorbidities 473 £2.09 523+2.22 4.85+2.13 0.127*
Number of medications 6.68 +3.48 6.8 £2.64 6.71 £3.28 0.819*
Hypertension 100 (59.88%) 27 (49.09%) 127 (57.21%) 0.161
Type 2 diabetes 67 (40.12%) 18 (32.73%) 85 (38.29%)) 0.328

*, compared using a ¢-test; KOA, knee osteoarthritis; BMI, body mass index; ADL, daily living activities; [ADL, instrumental

daily living activities.

Table Ill. The relationship between clinical CVD and KOA manifestations in the elderly.

KOA group (n = 167) Control group (n = 55) P
CVD 123 (73.65%) 32 (58.18%) 0.030
C1 — Telangectasia 91 (54.49%) 25 (45.45%) 0.245
C2 — Varicose vein 117 (70.06%) 26 (47.27%) 0.002
C3 — Venous edema 36 (19.37%) 7 (12.73%) 0.151
C4 — Pigmentation/skin changes 2 (1.20%) 0 0.415
C5 — Healed venous ulcer 0 0
C6 — Active venous ulcer 0 0
CVD duration 6.54+5.33 5.12+3.75 0.150*
KOA duration 4.62 £3.66

*, compared using t-test; KOA, knee osteoarthritis; CVD, chronic venous disease.
Table IV. The relationship between CVD and KOA symptoms in the elderly.

KOA group (n = 167) Control group (n = 55) P
Pain and heaviness in legs 107 (64.07%) 28 (50.91%) 0.083
Ankle edema 61 (36.53%) 14 (25.45%) 0.132
Leg cramps at night 66 (39.52%) 22 (40.00%) 0.950
Itching of the legs 12 (7.19%) 3 (5.45%) 0.657
Tinglings/numbness 44 (26.35%) 16 (29.09%) 0.691
Number of symptoms

49 (29.34%) 23 (41.82%) 0.229

1-2
>2

65 (38.92%)
53 (31.74%)

18 (32.73%)
14 (25.45%)

KOA, knee osteoarthritis.



T.-N. Cao, C.-T. Nguyen, M.-D. Nguyen

Table V. Sex-based subgroup analysis comparing CVD signs in patients with and without KOA.

Females Males
With Without P With Without P
(n=141) (n =49) (n = 26) (n=6)
CVD (C1-C6) 115 (81.56%) 29 (59.18%) 0.002 8 (30.77%) 3 (50.00%) 0.638*
Telangiectasias 86 (60.99%) 23 (46.94%) 0.087 5 (20.00%) 2 (33.33%) 0.596*
Varicose veins 107 (75.89%) 24 (48.98%) <0.001 10 (38.46%) 2 (33.33%) 0.815*
Other manifestations 33 (23.40%) 5 (10.20%) 0.049 3 (11.54%) 2 (33.33%) 0.241*
(C3-C6)
*, compared using Fisher’s exact test; KOA, knee osteoarthritis; CVD: chronic venous disease.
Table VI. Multivariate logistic analysis of the relationship between CVD and KOA in the elderly.
OR 95% ClI P
CVD 2.46 1.20-5.06 0.014
Sex 0.37 0.12-1.15 0.087
Age group (years)
60-69 1
70-79 1.44 0.62-3.35 0.392
>80 4.89 1.16-20.47 0.030
BMI group
Underweight 1
Normal 1.04 0.22-4.81 0.956
Overweight-obese 2.59 0.54-12.33 0.229
Prolonged (=5 hours) standing at work
Upright posture 1
With substantial movement 0.82 0.23-2.94 0.766
No 0.92 0.26-3.24 0.904
Frailty classification
Non-frail 1
Mild frailty 0.47 0.19-1.15 0.102
Moderate-severe frailty 0.24 0.06-0.92 0.038
Hypertension 1.34 0.67-2.68 0.998
Type 2 diabetes 1.22 0.59-2.54 0.396
KOA, knee osteoarthritis; BMI, body mass index; OR, odds ratio; CI, confidence interval.
Table VII. The relationship of CVD with pain and functional status in the KOA group.
KOA and CVD (n = 123) KOA only (n = 44) P
WOMAC 1 (pain) 10.28 £2.80 9.04 +4.14 0.030*
WOMAC 2 (stiffness) 2.03+1.22 177 £1.36 0.240%*
WOMAC 3 (function) 28.73 £ 8.05 24.38 +£10.86 0.006*
WOMAC total 40.90 £+ 11.00 35.27 +£15.56 0.010*
VAS 6.49 +1.50 579 +1.57 0.009*

*, compared using z-tests; KOA, knee osteoarthritis; CVD: chronic venous disease; VAS: Visual Analog Scale; WOMAC:
Western Ontario and McMaster Universities Osteoarthritis Index.

is initiated from the subchondral bone, forming
osteophytes and decreasing joint cartilage thi-
ckness®.

Our results showed a significant relationship
between varicose veins and KOA but not between
telangiectasia and KOA. These findings are similar
to Lesnyak et al’, potentially reflecting differences
in the severity of clinical venous disease signs.

Specifically, varicose veins are a more severe te-
langiectasia form. Since venous stasis is higher in
the varicose vein than in telangiectasia, it can have
greater effects on the subchondral bone. Since
venous pressure has not yet increased as high in
telangiectasia as in varicose veins, it affects the
knee joint’s subchondral bone layer less, leading to
an unclear clinical relationship with KOA.
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Figure 4. Boxplot showing total WOMAC scores for different clinical CVD manifestations in KOA patients.

Similar to other studies, individuals with mo-
re severe CVD manifestations were uncommon.
Our study only included two patients with a C4
classification (pigmentation/lipodermatosclero-
sis) in its KOA group (1.2%). In addition, we did
not find a significant relationship between this
classification and KOA. In contrast, Lesnyak et
al’ reported an association between KOA and this
CVD classification (p = 0.046). However, becau-
se the number of patients with this classification
remains limited, it is difficult to conclude whether
there is a relationship between severe CVD ma-
nifestations and KOA. Therefore, more studies
focusing on these particular patients are needed.

Our study found no significant differences in
CVD symptoms between participants with and
without KOA. These results show that CVD
symptoms are not highly specific and can be
found in both patient populations. Nonetheless,
CVD symptoms were more common in partici-
pants with KOA than those without. In addition,
the number of symptoms was greater in par-
ticipants with than without KOA. Specifically,
31.74% of participants with KOA had > 2 CVD
symptoms compared to 25.45% without KOA.
However, this difference was not statistically
significant. This result may suggest a pathophy-
siological relationship between KOA and CVD.
In addition, patient complaints associated with

their symptoms may overlap since both present
in the lower extremities. Nevertheless, symptom
duration was longer with CVD than with KOA®,
potentially supporting the hypothesis that venous
stasis causes articular cartilage damage’. Oga et
al'® found that after endovascular treatment, KOA
patients with varicose veins often experienced impro-
ved knee joint symptoms. This observation suggests
that clinicians should assess both KOA and CVD.
Furthermore, treating CVD can improve knee symp-
toms by reducing muscle loads in the lower legs'S.
Our study found that pain severity in KOA
patients differed between those with and without
CVD (Table VI). Specifically, participants comor-
bid with KOA and CVD had significantly higher
WOMAC and VAS pain scores than those with
only KOA. Bagis et al'” also reported that patients
with KOA and varicose veins suffered more pain
according to WOMAC and VAS scales. Giines
et al® noted that increased intraosseous venous
pressure led to increased substance P, which plays
an important role in pain response and increased
pain perception. In addition, increased pressure
in lower limb veins was found to cause resting
pain in osteoarthritis®. Therefore, both KOA and
CVD can cause pain, leading to higher pain sen-
sations in patients comorbid with KOA and CVD
than with KOA only. Our population study included
few patients with severe CVD forms. That was the
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reason why we could not find any significant dif-
ferences in WOMAC scores among KOA patients
with different clinical CVD manifestations. Pain
due to musculoskeletal diseases is one of the main
causes of chronic pain in the elderly®. Therefore,
pain in the elderly is a matter of great concern since
it affects their quality of life and daily activities.
Consequently, when examining patients with KOA,
assessing, and treating their pain is essential, espe-
cially for those with CVD.

Limitations

Our study had several limitations. First, its
cross-sectional study design could not determine the
cause-effect relationship between CVD and KOA.
Second, its data was not nationally representative
since it was conducted in a specialist clinic. Further
studies are needed to determine CVD’s role in KOA
pathogenesis. However, to our knowledge, this is the
first study addressing the association between CVD
and KOA in elderly Vietnamese men and women,
providing some guidance for evaluating and mana-
ging these two diseases. Furthermore, it emphasizes
the effect of CVD and KOA comorbidity in the
elderly. Thus, healthcare system should focus on to
improve their symptoms and quality of life.

Conclusions

CVD and KOA are two common conditions in the
elderly. There is an association between CVD and
KOA through venous stasis and the inflammatory
mechanism. Therefore, it is necessary to assess KOA
and CVD comorbidity in elderly adults to provide
comprehensive treatment. However, their coexisten-
ce could cause more pain and limit functional status.
Evaluating and managing pain and CVD symptoms
are needed in elderly patients with KOA.
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