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Sarcopenic obesity (SO) is a functional and clinical condition that is characterised by the simultaneous existence
of sarcopenia and excess adipose tissue. This condition may be one of the pathogenetic factors for chronic
venous disease (CVD) of the lower extremities and chronic venous insufficiency (CVI), due to impaired muscle
venous pump function. Furthermore, obesity is considered a risk factor for these conditions.

OBJECTIVE — to investigate the association of sarcopenia and sarcopenic obesity with the severity of chronic
venous disease in postmenopausal women.

MATERIALS AND METHODS. The study included 117 postmenopausal women who were divided into two
groups: Group I — 87 (74.4 %) women with CVD, and Group I1—30 (25.6 %) women without any signs of CVD.
Within Group I, two subgroups were distinguished based on the class of CVD as defined by the CEAP clas-
sification system. Subgroup IA consisted of 45 women (51.7 %) with CVD classes 1 and 2, which correspond
to compensated chronic venous insufficiency (CVI). Subgroup IB included 42 women (48.3 %) with CVD
classes 3, 4, and 5, indicating subcompensated or decompensated CVI. The measurement of fat and lean mass
was conducted using dual-energy X-ray absorptiometry with the Hologic device (Discovery WI, USA, 2015).
The presence of sarcopenia was determined by the skeletal muscle assessment index ASM /height2, where ASM
is the total appendicular skeletal muscle mass of the legs and arms. Sarcopenia was diagnosed when the value
of ASM/height2 was < 6.0 kg/m?. The diagnosis of SO was made in patients with sarcopenia and a body mass
index > 25 kg/m?2.

Resurts. The mean age of women was 67.32£9.12 years (46—86 years), the mean body mass index was
29.1£6.0 kg/m? (184—50.1 kg/m?), and BMI/height2 was 6.72+0.864 kg/m? Women in Group I had lower
values of BMI/height2 (6.63+0.72 kg/m?) than women in Group II (697 +1.0 kg/m? p=0.056). Sarcopenia
was detected in 27 (23.1 %) women, and SO in 17 (14.5%). There was no statistically significant difference
between the groups in the frequency of sarcopenia: in Group I, 5 (16.7 %) women had sarcopenia, in Group Il —
22 (25.3%), (p=0.334). The proportion of patients with SO in Group I was statistically significantly larger com-
pared to Group I — 184 and 3.3 % (p=0.044). There was an increase in the proportion of women with sarcope-
nia and SO with increasing severity of CVI: 8 (17.8 %) patients in subgroup IA and 14 (33.3 %) in subgroup IB had
sarcopenia (p=0.095), and 4 (8.94 %) and 12 (28.6 %) had SO, respectively (p=0.018).

ConcLusions. Postmenopausal women with CVD were more likely to have SO (184 %) compared to patients
without CVD (3.3 %, p=0.044). Postmenopausal women with subcompensated and decompensated CVI were
more likely to have SO (12 (28.6%)) than women with compensated CVI (4 (8.94 %, p=0.018, odds ratio 6.54,
95 % confidence interval 0.83—51.58). Menopausal women with CVD were more likely to have sarcopenia and
had a higher incidence of subcompensated and decompensated CVI compared to women without sarcopenia,
but the difference was not statistically significant.
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Sarcopenia is defined as a progressive and gener-
alised loss of muscle mass and strength [22]. It is
accompanied by physical inactivity, decreased mo-
bility, a slow gait, poor physical endurance, falls,
fractures, and mortality [3].

Sarcopenia more often affects the elderly, but
a progressive decrease in muscle mass begins at the
age of 40, and after 50 years, muscle mass decreases
by 1—2 % annually [18].

At the same time, ageing and physical inactivity
contribute to an increase in fat mass, in particular
visceral fat [21].

Sarcopenic obesity (SO) is defined as a function-
al and clinical condition characterised by the simul-
taneous loss of skeletal muscle mass and function as
well as excess adipose tissue [30]. The incidence of
SO is growing rapidly, mainly due to the ageing of
the population worldwide and the current obesity
epidemic. The prevalence of SO in people aged 20
to 80 years is 0.8 % to 22.3 % in women and 1.3 % to
15.4 % in men [12], and increases with age [29, 10].

SO is a more severe condition than both obesity
and sarcopenia alone, as it is associated with a higher
risk of cardiovascular disease, decreased bone min-
eral density, and all-cause mortality [15, 23, 24, 32].

It is generally recognised that one of the causes of
chronic venous disease (CVD) and chronic venous
insufficiency (CVT) is a disruption of the so-called
«venous pump», which functions through the con-
traction of the deep muscles of the lower extremi-
ties. It is logical to assume that sarcopenia and SO
may be one of the pathogenetic factors of venous
pump dysfunction and the occurrence of CVD and
CVI, especially in older people. After all, it has been
shown that women with CVD in the oldest group
have higher values of body weight, BMI, total body
fat, and lower body fat [13]. In addition, there is evi-
dence that old age, obesity, and muscle weakness are
independent factors in deep vein thrombosis [26].
However, the association of sarcopenia and SO with
CVD has not yet been studied.

OBJECTIVE — to investigate the association of sar-
copenia and sarcopenic obesity with the severity of
chronic venous disease in postmenopausal women.

Materials and methods

The study was performed at the Chebotarev Insti-
tute of Gerontology of the National Academy of
Medical Sciences of Ukraine, NAMS of Ukraine.
The study involved 117 postmenopausal women.

The patients were divided into two groups.
Group I included 87 (74.4 %) women with CVD,
and Group II included 30 (25.6 %) women without
any signs of CVD.
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Within Group I, two subgroups were distin-
guished based on the class of CVD as defined by the
CEAP classification system.

Subgroup IA consisted of women with CVD
classes 1 and 2 without CVI or with compensated
CVI. Subgroup IB included women with CVD
classes 3, 4, and 5, indicating subcompensated or
decompensated CVI.

Subgroup IA included 45 (51.7 %) women, and
subgroup IB included 42 (48.3 %), as presented in
Table 1.

The diagnosis of CVD was made on the basis of
symptoms and a clinical and ultrasound (if neces-
sary) examination of the lower extremities. All
patients were examined by vascular surgeons. De-
mographic (age and gender) and anthropometric
(weight, height, body mass index — BMI) charac-
teristics were collected.

To assess CVD, we used the CEAP classification
[7]. The COs category, according to the CEAP clas-
sification (no deficiency or obstruction), was deter-
mined after excluding other possible causes of the
symptoms.

BMI was calculated as the ratio of body weight
(kg) to height (m)? (WHO, 1998). Obesity was di-
agnosed when the BMI exceeded 30 kg/m?. Women
were divided into three categories based on their
BMI: Category I — with normal body weight (BMI
18.5—24.9 kg/m?); Category 11 — with overweight
(BMI 25.0—29.9 kg/m?); and Category III — with
obesity (BMI over 30.0 kg/m?).

The measurement of fat and lean mass was con-
ducted using dual-energy X-ray absorptiometry
with the Hologic device (Discovery WI, USA,
2015). [Dual-energy X-ray absorptiometry (DXA)
with Hologic (Discovery W1, USA, 2015)].

The presence of sarcopenia was determined by the
skeletal muscle assessment index — ASM /height?
[1], where ASM is the total appendicular skeletal

Table 1. Distribution of patients in subgroups
based on the severity of CVD according to the
CEAP scale [7]

CVD class Subgroup IA Subgroup IB Total

1 36 (41.4%) - 36 (41.4%)
2 9(10.3%) - 9(10.3%)
3 - 23(264%) 23(26.4%)
4 - 16 (184%) 16 (18.4%)
5 - 3(34%)  3(34%)
Total 45(51.7%)  42(483%) 87 (100%)
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Figure 1. Distribution of women by age

muscle mass of the legs and arms. Sarcopenia was
diagnosed when the value of ASM/h? was less than
6.0 kg/m? [17]. The diagnosis of SO was made in
patients with sarcopenia and a BMI of more than
25 kg/m? [14].

Statistical analysis was performed using IBM
SPSS Statistics, V 22. Discriminant statistics were
calculated. Mean values are presented as M = SD.
A comparison of the mean values of quantitative
variables was performed using the Mann-Whitney
U-test or Student’s t-test, depending on the distri-
bution of the variable. Relative values were com-
pared using Pearson’s chi-square test. Odds ratios
(OR) with 95% confidence intervals (95% CI)
were calculated to assess the association between
factors and disease occurrence.

The null hypothesis of equality of variables was
rejected at p <0.05.

Results
The average age of menopausal women was
67.32 £9.12 years (from 46 to 86 years), as present-
ed in Fig. 1.

Women in both groups did not differ in the mean
age of 65.63+8.17 years versus 67.91£9.39 years
in Group I and Group II, respectively, p=0.240.

Table 2. Distribution of patients by gerontological
age categories in groups

Group I Group 1T Total
Age,years , _g7) (n=30) (n=117)

46—59 22(253%)  11(367%)  33(282%)

60—74 37(425%)  9(300%)  46(39.3%)

75—85 28(322%)  10(333%)  38(325%)

Figure 2. Distribution of patients by ASM/ht?

There was also no difference between the groups in
the distribution of age categories, p=0.382, as pre-
sented in Table 2.

There were no differences in anthropometric data
between the study groups (Table 3).

The groups did not differ in BMI categories,
p=0.199, as seen in Table 4.

The skeletal muscle assessment index averaged
6.72 £ 0.864 kg/m? (Fig. 2).

Table 3. Anthropometric characteristics
of women in the study groups

Vanable Group I Group II
Body weight, kg 255 _i11255-§> 822 _i11251.;;
e (6178 R
BMIR 0 dsros

Note. Variables are presented as M+SD (min—max).
The difference between Group I and Group 1I is statistically
insignificant (p>0.05) for all variables.

Table 4. Distribution of women by body mass index
categories in groups

Group I Group II Total

BMI, kg/m? (n=87) (n=30) (n=117)

Normal weight, . 0 0
152%4\?@ 23(264%)  6(200%) 29 (24.8%)

Overweight, o 0 o
I 5‘.’8_;;% 25(28.7%) 14(46.7%) 39 (33.3%)
Obesity, o 0 o
Y N 39(44.8%) 10(333%) 49 (41.9%)
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Women without CVD (Group I) had lower
mean ASM/ht? values (6.63+0.72 kg/m?) than
patients with CVD (Group IT) (6.97 £ 1.0 kg/m?),
but this difference was not statistically significant
(p=0.056).

In general, sarcopenia was detected in 27 (23.1 %)
women, and SO in 17 (14.5%). There was no sig-
nificant difference in sarcopenia frequency between
the groups. Thus, in Group I, 5 (16.7 %) women had
sarcopenia, and in Group I1—22 (25.3 %), p=0.334.
At the same time, a significantly larger propor-
tion of patients with SO was observed in Group I
(18.4 %) compared with Group 11 (3.3 %), p=0.044,
as presented in Table 5.

There was also an increase in the proportion of
women with sarcopenia and sarcopenic obesity with
increasing severity of CV1, as seen in Table 6.

Thus, out of 87 women with CVD, sarcope-
nia was diagnosed in 22 (25.3%): 8 (17.8%) with
compensated CVI and 14 (33.3 %) with sub- and
decompensated CVI, p=0.095. Sarcopenic obesity
was detected in 16 (18.4 %), including 4 (8.94 %)
with compensated CVI and 12 (28.6 %) with sub-
and decompensated CVI, p=0.018.

Thus, in menopausal women, the risk of CVD is
increased in the presence of sarcopenia and sarcope-
nic obesity compared with women without sarcope-
nia and SO: OR 1.69; CI10.578—4.96 and OR 6.54;
CI0.828—51.58, respectively.

Table 5. Frequency of sarcopenia and sarcopenic
obesity in the study groups

. Group I Group 11 Total
Varible g7y (n=30) (n=117)
Sarcopenia 22 (25.3 %) 5(16.7%) 27 (23.1%)
Sarcopenic o 0/ \# 9
obesity 16 (18.4%) 1(3.3%) 17 (14.5%)

Note. The difference from Group I is statistically significant
(p<0.05).

Table 6. Incidence of sarcopenia and sarcopenic
obesity in Group I depending on the severity
of CVI

Subcompensated/

. Compensated Total
Variable () dec?r:zglz)s)ated (n=87)
Sarcopenia 8 (17.8%) 14 (33.3%) 22 (25.3%)
Sarcopenic o ORG o
obesity 4(8.94%) 12 (28.6%) 16 (18.4%)

Note. The difference from the patients with compensated CVI is
statistically significant (p <0.05).
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Women with CVD in the presence of sarcope-
nia and sarcopenic obesity have an increased risk
of sub- and decompensated CVI compared with
women without sarcopenia, and SO: OR2.38;
CI10.877—6.433 and OR 4.20; CI 1.234—14.29.

Discussion

Chronic venous diseases of the lower extremities
are one of the most discussed medical problems.
In Western countries, approximately 3% of total
healthcare costs are associated with venous diseas-
es, which occur in 25—30 % of women and 10—40 %
of men [9, 20, 25]. Among the well-known risk fac-
tors for CVD are age, gender, genetic factors, sed-
entary lifestyle, sedentary work, nutritional aspects
(consumption of large amounts of meat food), etc.
[16, 28, 31]. Data on the link between obesity and
CVD are still considered controversial. A number of
studies have reported a significant correlation be-
tween BMI and clinical severity, according to the
C-category of the Clinical, Anatomical and Patho-
physiological (CEAP) classification [11]. Daniels-
son et al. found a significant association between
clinical severity, according to CEAP category C,
and BMI [4]. In a study of the San Diego popula-
tion, increased waist circumference was associated
with cardio-vascular diseases in men and women,
and increased body weight was a risk factor for mild
cardio-vascular diseases, although only in women.

According to Musil D et al., multiple linear re-
gression showed that age (p<0.0001) and BMI
(p=0.049) are independent predictors of the clini-
cal grade of CVI and CEAP clinical grade of CVD
(p<0.0001) and are significant predictors of the de-
gree of epiphasic venous reflux [19].

Eskici H et al. used multivariate logistic regres-
sion analysis to find that high levels of visceral obe-
sity affect clinical complaints in patients with CVI
(class C0-C3) [8].

A study of 1116 patients with CVD showed that
CVD categories (CEAP C) were significantly asso-
ciated with overweight and obesity [27],

In contrast, a French epidemiological study
found no association between CEAP category
C and obesity [1].

S. Demir et al. assessed the association between
the severity of venous insufficiency and body mass
index in patients referred for Doppler ultrasound
and found no association of BMI with the severity
of CVI[5].

In 2015, Iranian researchers investigated the
incidence of CVD in 197 female hairdressers aged
18—68 years, which was 47.7 %. In this study, no
significant association was found between CVD
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and participants’ body weight. However, CVD was
significantly correlated with patient age (OR 1.08;
95% CI1.03, 1.13); family history of cardio-vas-
cular diseases (OR 1.99; 95 % CI1.03, 3.82), blood
pressure (OR 4.41; 95 % CI 1.63, 11.90), and stand-
ing time (OR 2.34; 95 % CI11.05, 5.22) [6].

In our study, we hypothesised that one of the risk
factors for CVD and CVI may be not so much over-
weight or obesity, but rather so-called sarcopenic
obesity. SO combines the negative effects of both
excess weight and the weakness of the muscle ve-
nous pump due to sarcopenia. To our knowledge, no
similar studies have been conducted. The cohort of
patients included in the study was limited to post-
menopausal women, which is a drawback. Also, in
this study, we did not examine other risk factors for
CVD, such as comorbidities, including osteoporo-
sis, osteoarthritis and back pain, which were present
in these women.

The results of the study showed that in meno-
pausal women, SO increases the chance of develop-
ing CVD by 6.4 times compared to women without
SO (OR6.54; C10.828—51.58).

Women with CVD in the presence of SO have
a 4.2-fold increased chance of developing sub- and
decompensated CVI compared to women without
SO: OR4.20; C11.234—14.29.

Thus, in menopausal women, the risk of CVD is
increased in the presence of sarcopenia and sarco-
penic obesity compared to women without sarcope-
nia and SO: OR 1.69; CI10.578—4.96 and OR 6.54;
C10.828—51.58, respectively.

Women with CVD in the presence of sarcope-
nia and sarcopenic obesity have an increased risk
of sub- and decompensated CVI compared with
women without sarcopenia and SO: OR2.38,
C10.877—6.433 and OR 4.20, CI 1.234—14.29.

These findings may be important for improving
CVD prevention by not only reducing body weight
but also preventing muscle loss, especially in the
lower extremities. At the same time, it is necessary
to further investigate this aspect of the problem
by including a more diverse sample of individuals
across different age groups and genders.

Conclusions

Menopausal women with CVD were more likely to
have SO (18.4 %) compared to those without CVD
(3.3%) (p=0.044).

Menopausal women with CVT in the stages of
sub- and decompensation were more likely to suf-
fer from SO (12 (28.6 %)) than women with com-
pensated CVI (4 (8.94%)), p=0.018; OR6.54;
CI10.828—51.58.
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Postmenopausal women with CVD were more
likely to have sarcopenia and had a higher incidence
of sub- and decompensated CVI compared with
women without sarcopenia, but the difference was
not statistically significant.
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CapKoIleHiYHE OKUPIHHA TA TAKKICTD XPOHIYHOI'O
3aXBOPIOBAHHS BEH Y )KiHOK Y IIOCTMEHOI1Ay3i

I. O. Kocrpomin, O. B. Bana6an, P. B. Ton3sa

Hamionampanit megnaamii yaiBepeureT iMeHi O. O. Boromosbigs

Capxorneniune oxupinnsa (CI1O) — (PyHKIHOHATBHUI | KIHIYHUI CTaH, IO XapPaKTEPU3YEThCA OJHOYACHUM
icayBaHHAM capkoneHii (CIT) Ta HaUIMIIKOM KUPOBOI TKAHUHU, MOXKE OYTH OJHUM i3 TATOT€HETUYHUX YHH-
HUKIB XPOHIYHOI'O 3aXBOPIOBAHHA BE€H (X3B) HIDKHIX KiHIIIBOK i XPOHIYHOI BEHO3HOI HEJOCTATHOCTI (XBH)
4epes MOPYLIEHH Ais/IbHOCTI M’130BO1 BEHO3HOI IIOMIIH T4 O’KHPiHHS, AKE TAKOK BBAKAIOTb YMHHUKOM PU3UKY.

MerTa — BU3HAYUTU 3B’ 130K MK CAPKOIICHIEIO i CAPKOIEHIYHUM OKUPIHHAM T4 TsUKKICTIO XPOHIYHOI'O 3aXBO-
PIOBAHHSA BEH Y XKiHOK Y IIOCTMEHOIIAY3a/IbHUN IIEPIOA.

MarepiagaM Ta METOAH. Y NOCTIIPKEHH OYJIO 3aIy4eHO 117 KiHOK Y NOCTMEHOITAY3i, AKMX PO3NOIUIIA HA
JBi rpymiet: rpymy | — 87 (74,4 %) sxiHok 3 X3B, rpymry I — 30 (25,6 %) sxiHOK 6e3 03Hak X3B. V rpymi I Buginvm
JBi migrpynu 3a xnacoMm X3B BiamosigHo 1o kiacudikarii CEAP: IA — 45 (51,7 %) xiHOK i3 X3B 1 Ta 2 xnacy
(komnieHcoBana XBH), IB — 42 (48,3 %) »kinku 3 k1acom X3B 3,4 1a 5 (CyOKOMIIEHCOBAHA 260 IEKOMITEHCOBAHA
XBH). JKuposBy Ta HEXHPOBY MACY BUMiPIOBAIM METOJIOM JBOXCHEPICTHUYHOI PEHTIE€HIBChKOI 46COPOI1IioMETPil
3a gonomororo Hologic (Discovery W1, CIIIA, 2015). HasgsHicts CIT BU3HA4aIN 32 iHAEKCOM OLIIHKUA CKEJIETHUX
M’s13iB AMM/3picT?, ;e AMM — 11e CyMapHa arieHIUKY/IIPHA M'SI30Ba Maca Hir Ta PyK. CApKOIIEHIIO /IiarHOCTY-
BaJIM TIPU 3HAYCHHI TTOKa3HWKA AMM /3picT? <6,0 kr/M? [liarto3 CI1O yCTAaHOBIIOBAIN B TAIlieHTOK i3 CIT Ta
iHmexcom mMacu Tima > 25 kr/m>
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PesyapraTi. CepeiHiit BiK jKiHOK CTaHOBUB (67,32+9,12) poky (46—806 pOKiB), CepeIHiit iHACKC MacH Tina —
(29,1£6,0) kr/m? (18,4—50,1 kr/m?), AMM/3pict? — (6,72£0,864) kr/m? JKiHky rpynu | Maiu MEHII 3HAYEH-
1 AMM /3pict? ((6,63+0,72) kr/m?), HiK skiHku rpymu 11 ((6,97 +1,0) kr/m?, p=0,056). CapKOIICHis BUSIBICHA
y 27 (23,1 %) xinok, CIIO — y 17 (14,5 %). He 6y70 CTaTUCTUYHO 3HAYYIIOI Pi3HULI MK I'PYIIAMHU KiHOK 32
vacrororo CIT: B rpymi I CIT mamu 5 (16,7 %) skiHOK, y rpyri I — 22 (25,3 %), (p=0,334). Yactka xBopux i3 CI10
B Irpymi I 6y1a CTAaTUCTUYHO 3HAYYINO OUIBIIOI MOPIiBHAHO i3 rpynolo II — 184 Ta 3,3 % (p=0,044). BinznaueHo
30i1bImeHHA YaCcTKH »kiHOK i3 CIT i CITO 3i 36inbpmenHam TsokkocTi XBH: CIT 6yna y 8 (17,8 %) narieHToK y mif-
rpymi 1A ta B 14 (33,3 %) y nigrpymi IB (p=0,095), CIIO — y 4 (8,94 %) Ta 12 (28,6 %) BignosigHo (p=0,018).
BucnoBkmu. JKinku B MeHomnaysi 3 X3B gacrime mamu CITO — (18,4 %) mopiBHAHO 3 ManieHTKamu 6e3 X3B
(3,3 %, p=0,044). ’Kinku B MmeHonay3i 3 XBH B cTaii CyOKOMITEHCALii Ta AEKOMIIEHC ALl YACTIIIE CTPAKIAIN HA
CITIO (12 (28,6 %)), HiX *KiHKH 3 KOMITEHCOBaHOIO XBH (4 (8,94 %, p=0,018, BigHOIIEHHs MaHCiB — 6,54, 95 %
JoBipunii intepsan — 0,83—51,58. JKinku B MeHonaysi 3 X3B uacrime xsopinm Ha CIT i Manu 6i1bI1y 4acToTy
CYOKOMITEHCOBAHO] T4 JEKOMIIEHCOBAHOI XBH MOpiBHAHO i3 >kiHkaMu 6e3 CI1, ajie pisHuLg 6yna CTATUCTUYHO
HE3HAYYIIOO.

KiI¥o4oBi cj10Ba: KiHKM ITiCI MEHOMNAY3U, XPOHIYHI 3aXBOPIOBAHHSA BEH, XPOHIYHA BEHO3HA HEJOCTATHICTS,
CAPKOIIEHIA, CAPKONIEHIYHE OKUPIHHA.
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