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This research aims to establish the effect of
working conditions on the appearance of varicose
veins. The epidemiological study was carried out
on 1,324 examinees, 530 males and 794
females, employed in 5 highly represented groups
of professional activities in Rijeka (catering,
trade, light industry, heavy industry and finances).
The data were collected by survey and clinical
examination. Varicose veins were more prevalent
in the trade than in the office workers (odds ratio
(OR) = 2.08; 95% confidence interval (Cl)=
1.31-3.31), and more prevalent in catering
industries than in the office workers (OR= 1.56;
85% Cl= 1.001-2.43). y*testing suggested
that standing in the workplace (OR= 1.35;
95% Cl=0.95-1.92), weight handling while
working (OR=1.29; 95% Cl=1.01-1.64) and
working indoors (OR=1.61; 95% Cl=1.02-
2.53) were risk factors for varicose veins. By
multiple logistic regression, the following risk
factors were isolated in the total population:
female sex (OR—= 1.92; 95% Cl=1.37-2.67),
workplace (OR = 0.89; 95% Cl=0.78-0.99),
age (OR=1.05; 95% ClI=1.03-1.07), body
mass index (OR= 1.04; 95% Cl=1.01-1.07)
and family history of the disease (OR= 1.99;
95% Cl=1.55-2.57).
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P revious investigations have estimated that the
incidence of varicose veins ranges from 10% to

20% of the total population in Anglo-American countries

(1, 2). An investigation in Austria determined that the

prevalence of vein disorders was 5.9% (3), while another

study established an incidence of 29.6% in a senescent
(65 to 95 years of age) Italian population (4). And among
Croatians, the prevalence ranges from 7% to 8.7% in
males and from 21% to 23.5% in females (5, 6).

The most frequently, reported risk factors for the
development of varicose veins are female sex (3, 4, 7-
19), pregnancy or menopause (4), a history of varicose
veins in the family (1, 9, 12, 20-27), older age (1, 3, 7,
9, 10, 12, 13, 28-32), obesity (4, 8, 12-14, 32), flat
feet (14, 20), and standing still (2, 7, 12, 14, 24, 32-
34), or sitting (8) for long periods of time in the work-
place. Less frequently reported risk factors include physi-
cal labor, exposure to high temperature, and repetitive
use of the legs to engage/disengage leg levers and gears
(35). On the other hand, some authors have reported
finding of no correlation between varicose veins and
female sex (28, 36), positive family history of varicose
veins (11, 36), age (4, 8), obesity (11, 13, 29, 30),
number of pregnancies and/or births (8, 37), oral contra-
ception (38), long standing in the workplace (39), physi-
cal labor (9), exposure to high temperature (40), or
smoking (4, 30).

The present research attempts to determine the effects
of various factors at the workplace, as well as the effects
of anthropometric and clinical parameters, on the occur-
rence of varicose veins in working populations of the most
common professions in and around the City of Rijeka.

Patients and Methods

Every fourth person from an alphabetical list of
employees in companies representative of the most com-
mon professional activities in the Rijeka Community was
interviewed and examined. Prior to the investigation,
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representative companies were chosen by analyzing the
statistical yearbook of all human activities in Rijeka, and
it was determined that 5 professional subgroups, defied
in following text, were representative for the total work-
ing population in Rijeka.

This cohort was then divided into 5 subgroups based
on the type of work: the Trade group (group 1) consisted
of retail sales or supermarket employees; the Catering
group (group 2) consisted of personnel from the 3 largest
hotels and about 80% of the restaurants in Rijeka; the
Office workers group (group 5) consisted of clerks in the
largest bank in Rijeka; and the industrial workers were
employees of the 2 largest shipyards in Rijeka, of an iron
foundry, of the Rijeka paper mill, or of the port of Rijeka,
and were classified as Industry; workers (group 3; light
physical labor mainly including arm and leg movements,
no weight lifting, and no whole body intensive move-
ments) or Industry, workers (group 4; heavier physical
labor including walking, whole body movements, and
heavy-load handling, ie., over 25 kg for males and over
15 kg for females). The data obtained by the interview
were compared with the data from official forms of
workplace description (16). About 200 persons refused
participation in the study and 1,514 persons were physi-
cally examined and interviewed. Among them, 190 did
not fill the questionnaires out correctly or completely.
Thus 1,324 persons, 530 males and 794 females, were
included in the analysis. The following data were used for
the analysis: sex, workplace, posture (standing or sit-
ting), body movements, handling weight and exposure to
high temperature most of the time while at workplace,
age, body mass index, family history of varicose veins,
the presence of flat feet and the duration of fertile period,
and the number of pregnancies and deliveries in women.
Female sex was coded “2” and male sex “1”. The
presence of work related characteristics was coded “1”
and the absence “0”. Data on the family history of
varicose veins were similarly coded “1” for present and
“0” for absent. The physical examination provided data
on flat feet (present = “1” and absent = “0”") and clinical
signs of vein disease. Physical examinations for varicose
veins were conducted by 2 experienced general practi-
tioners after detailed consultations with a vascular surgeon
experienced in vein surgery and after 1 month of training
to obtain a uniform approach to the physical examination
of lower limb varicosities, whose very detailed and precise
patterns will be described later in the text. All examina-
tions, data collecting and polls were performed over a
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period of 6 months.

Persons suffering from varicose veins were divided by
clinical stage of varicose veins development or chronic
vein insufficiency. They were coded, with slight
modifications, according to the method of Bunta (9) and
of Legovié and Mohar (41). The stage “0” was assigned
to completely normal findings and to the presence of
fishnet venectasias and teleangiectasias at levels not caus-
ing any functional difficulties. Stage “1” was defied as
the presence of uniformly dilated main irrigating trunks or
the presence of strictly localized varicosities followed by
subjective symptoms of fatigue, weight and tension in the
legs, cramps or pain in the calves, and temporary oedema
registered in anamnesis. Stage “2” was distinguished by
the presence of varicosis along the main irrigating trunks
and oedema on the ankles with more explicit subjective
discomfort than in stage “1” and occurring after a longer
period of standing. Stage “3” represented clearly dilated
and varicose veins of the entire leg accompanied by initial
complications such as dermatitis due to stasis, phlebitis,
or thrombosis, oedema on the ankles and explicit subjec-
tive discomfort during long periods of standing, sitting or
walking. In stage “3” they were also included all condi-
tions remained after previous thrombosis or surgical
treatment of affected veins, without varicose veins present
at the moment of research. To the above mentioned we
added stage ‘“4” (42), which consisted of persons
suffering from clearly marked dermatitis due to stasis
accompanied by sclerotic-indurative and atrophic
cutaneous and subcutaneous changes on the legs, lower
leg oedema, recent vein ulcer or scars of previously
ruptured ulcer, with pigmentation changes. Subjective
discomfort while lying was also one of the characteristics
of this stage.

All persons from stage “1” to stage “‘4” were catego-
rized within the group of ‘“‘varicose vein positive”’ subjects
(coded “1”) and the others as “‘varicose vein negative”
(coded ““0”).

In statistical analyses the y 2-test was used to compare
the prevalence of varicose veins with other examined
characteristics of the interviewed persons.

To minimize the effect of confounding factors, we
performed multiple logistic regression with presence or
absence of varicose veins as a dependent variable and
other possible risk factors as independent variables.
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Results

Varicose veins prevalence was significantly higher in
females than in males. Varicose veins were diagnosed in
34.6% or 275 out of 794 females and in 18.9% or 100
out of 530 males (odds ratio (OR) = 1.84).

Prevalences of varicose veins in catering and trade
employees were significantly higher than in any other
profession, especially in relation to the office workers
(OR = 1.56 and 2.08) (Fig. 1 and Table 1).

x *-test revealed that the prevalence of varicose veins
was significantly higher in persons who primarily stand
than in those who primarily sit in their workplace (OR =
1.35), in those who generally work indoors than in those
who generally work outdoors (OR = 1.61), and in those
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% 601

Office workers

Catering
Fig. | The prevalence of varicose veins in comparison to the
profession and sex.

N, total number of subjects; 01, males; B, females; (&, all.

Industry, Industry,

Table | Comparison of varicose veins prevalences in relation to the profession, sex, working posture, workplace location, moving at
workplace, handling of heavy loads while working and high temperature at workplace
Prevalence (%) OR (95% CI) P
Trade Office workers
1.56 (1.001-2.43) < 0.01
118/ 354 (33.3)
Catering
2.08 (1.31-3.31) < 0.001
102/ 231 (44.2)
Profession
Industry, 33/ 155 (21.3)
0.92 (0.58-1.47) —
69/ 351 (19.7)
Industry,
1.25 (0.77-2.04) —
54/ 233 (26.7)
Females Males
Sex
275/ 794 (34.6) 100/ 530 (18.9) 1.84 (1.42-2.39) < 0.001
Standing Sitting
Working posture
271/ 821 (32.8) 49/ 202 (24.3) 1.35 (0.95-1.92) < 0.05
Indoors Outdoors
Workplace location
333/1090 (30.6) 25/ 132 (18.9) 1.61 (1.02-2.53) < 0.0l
Yes No
Moving at workplace
315/1067 (29.5) 60/ 257 (23.3) 1.26 (0.92-1.73) —
Handiing of heavy loads while 215/ 676 (31.8) 160/ 648 (24.7) 129 (1.01-1.64) <0.005
working
High temperature at workplace 66/ 239 (27.6) 309/1085 (28.5) 0.97 (0.71-1.33) —

OR, odds ratio; Cl, confidence interval; P, the significance level of y®-test. Non-significant levels are signed by hyphen.
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who handle heavy loads than in those who do not (OR =
1.29) (Table 1).

Multiple logistic regression analysis in all subjects
revealed that the following were risk factors for varicose
veins: female sex (OR = 1.92), older age (OR = 1.05),
higher body mass index (OR = 1.04), positive family
history of the disease (OR = 1.99) and workplace. In
males, advanced age was found to be a risk factor (OR =
1.06). In females, advanced age (OR = 1.06), higher
body mass index (OR = 1.05), positive family history of
the disease (OR = 2.18) and workplace were found to be
risk factors. In all groups of subjects, varicose veins
were more prevalent in trade and catering than in the other
professional groups (Table 2).

Discussion

The 28.3% prevalence of varicose veins observed for
the total sample in this study, was somewhat higher than
those (5.9 to 20%) previously reported for the general
populations of several countries (1-3). It was even higher
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than the prevalence in a much older Italian population of
individuals between 65 and 95 years of age (4). Some
authors have stated that more than 70% of individuals in
Germany show pathological changes in their vein systems
(28). However, our samples were more specific than a
general population because only certain professions were
selected. The prevalence of varicose veins from our study
falls in range from 18.6% to 29.7% established in some
researches in Slovenia that examined similar professions
(9). It is important to mention that the prevalence of
varicose veins from our study was lower than that found
in one of researches carried out in Rijeka about 20 years
ago (41). Significantly higher prevalence of varicose veins
that we found in females (OR = 1.9) is a usual finding,
both in our country and in the world, where it ranged
from 1.3 to 10.0 (2, 4, 6-8, 10-14, 16-19, 30, 31, 38,
39, 42). In former studies in Croatia the odds ratio for
females compared to males was approximately 3.0 (5, 6).

In our research the prevalence of varicose veins was
significantly higher in the catering and trade professions
than in the other professions, which may, at least in part,

Table 2  The results of multiple logistic regression between some predictors for varicose veins and varicose veins
Al (N = 1324) Males (N = 530) Females (N=794)  Females, (N = 683)
df = 1316; P=283% df=523; P—=189% df=783; P=346% df=675 P=325%
Predictors mr = 0.34¢ mr = 0.27¢ mr = 0.34° mr = 0.32¢
OR 95% Ci OR  95%Cl OR  95%Cl OR 95% Cl

Sex (female/male) 1.92 (1.37-2.67)¢
Workplace (trade/catering/industry,/ - “ ~ ~ B ~ .
industry, /office workers)* 0.89 (0.78-0.99) 0.90 (0.67-1.20) 0.86 (0.73-0.99) 0.80 (0.68-0.95)
Working posture (standing: yes/no) I.15 (0.70-1.88) 2.53 (0.96-6.73) 0.67 (0.33-1.36) 0.70 (0.33-1.52)
Moving at workplace (yes/no) 0.86 (0.55-1.16) I.12 (0.57-2.17) 0.63 (0.33-1.18) 1.42 (0.37-1.34)
Eae';‘;'r"g of heavy loads while working 29 (060 1.04) 082 (052-129) 079  (055-1.13) 093  (0.631.37)
High temperature at workplace (yes/no) I (0.79-1.54) 0.96 (0.57-1.62) 1.22 (0.79-1.91) 1.01 (0.60-1.69)
Workplace location (outdoors/indoors) 0.89 (0.64-1.24) 0.90 (0.65-1.27) 0.92 (0.43-1.96) 0.95 (0.41-2.21)
Age (years) 105  (1.03-1.07)¢ 106  (1.03-1.06)¢ 1.06  (1.02-1.11) 107  (1.01-1.14)
Body mass index ((kg* 10%)/cm?) 104 (1.01-1.07° 1.02  (0.96-1.09)  1.05  (1.01-1.09¢ 1.02  (0.98-1.06)
Positive family anamnesis for varicose | g9 (155257 155  (0.98-247) 218 (158300 253  (1.78 3.62)¢
veins (yes/no)
Presence of flat feet (yes/no) 1.30 (0.99-1.69) 1.49 (0.98-2.28) 1.19 (0.84-1.67) 1.13 (0.78-1.63)
Duration of fertile period (years) 0.98 (0.94-1.02) 1.00 (0.94-1.06)
Number of pregnancies (0/#) 093  (0.79-1.10) 093 (0.78-1.12)
Number of deliveries (0/#) 122 (0.94-1.59) 1.3 (0.97-1.77)

Females,, premenopausal women; N, total number of subjects; df, degrees of freedom of multiple logistic regression; p, varicose veins
prevalence in analyzed group; mr, multiple correlation coefficient of logistic regression; OR, odds ratio; =P < 0.05; = P <0.02; ‘=
P <0.0l; ¢= P <0.005; ¢=P <0.001; * trade, catering, industry,, industry,, office workers = coded with |, 2, 3, 4, 5, respectively;
cells with statistic values for variables not entered in regression are shaded.

#, one or more than one pregnancies or deliveries.
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be attributed to the predominant number of females in
these professions. A previous study in Slovenia also
found that varicose veins were most prevalent among the
catering and trade professions (9). And in a study analyz-
ing the catering professions in Rijeka, a similar prevalence
was found among females (45.1%), but the prevalence
among males was significantly higher than in our research
(429%) (41). Other authors do not consider profession to
be a risk factor (9, 11).

Isolated predictors (while controlling the effects of
confounders by multiple logistic regression) for varicose
veins were female sex, older age, positive family anam-
nesis of varicose veins, and workplace. Body mass index
and workplace were risk factors in all subjects as a
consequence of their effect on the presence of varicose
veins in women. Workplace was predominantly a risk
factor among premenopausal women. Our finding that
there was a higher prevalence of varicose veins among
individuals with a positive family history of disease was in
keeping with the generally established importance of
family history in the occurrence of varicose veins (2, 5, 9,
12, 20-23, 27, 33, 43). Some researches, however, have
found no correlation between higher varicose veins preva-
lence and family history of varicose veins (11, 36).

Our y>2-test results indicated that high temperature at
the workplace may be a risk factor for varicose veins, a
finding which agreed with those of previous investigations
(1, 34, 35).

The x*-test revealed that the prevalence of varicose
veins was significantly higher in persons who stand most
of the time at their workplace than in persons who sit
most of the time, as well as in those who generally work
indoors than in those who generally work outdoors. The
prevalence was also higher for those handling heavy loads
than for those not handling heavy loads.

If we wished to isolate specific work conditions
responsible for the fact that employment in trade and
catering were risk factors for varicose veins, we would
obviously have to look for other work-related factors, or
state that the work conditions we found as risk factors
were significant only in the presence of other significant
predictors of varicose veins.

Numerous other studies have similarly concluded that
standing at the workplace is a risk factor for varicose
veins (7, 12, 14, 24, 32, 34), although at least one
other study has failed to confirm this correlation (39).
Hard physical labor was also found to be a risk factor in
some studies, especially if connected with weight lifting
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(35). And although other authors have claimed that
physical work is not a risk factor, these authors have
generally not analyzed the connection between the appear-
ance of varicose veins and such other factors as weight
lifting (9, 10, 40). Some authors have concluded that flat
feet are a considerable risk factor for varicose veins,
especially for females in the trade and catering industries
(1, 33, 44, 45). In the present study, however, flat feet
were not determined to be a significant predictor for
varicose veins.

Finally, we must take into consideration the limita-
tions of this study: it was a cross-sectional study with a
possibility of inter-correlations among several existing risk
factors, and the presence of varicose veins was deter-
mined by 2 doctors of general practice.
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