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MAIN POINTS

• Nearly half (46.1%) of patients pre-
senting with leg pain at a tertiary
vascular surgery clinic had no vas-
cular disease.

• The vast majority of patients
(92.8%) bypassed primary care
referral systems and presented
directly to the tertiary clinic.

• CVI was the predominant vascular
disease (46.7%), while peripheral
artery disease was less common
(7.9%).

• Simple physical examination find-
ings (pulse loss, cold extremities,
edema) were highly discriminatory
in identifying vascular disease (all
p<0.05).

• In this clinic-based cohort from a
region with limited specialist avail-
ability, the high rate of direct presen-
tations without referral suggests
opportunities for improved primary
care screening.
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ABSTRACT

Aim: Lower extremity pain is a common complaint with diverse etiologies. This study aimed
to determine the prevalence of vascular pathology among patients presenting with leg pain to
a tertiary vascular surgery clinic and to evaluate patterns of presentation in a resource-limited
region.
Materials and Methods: This cross-sectional observational study included 152 consecutive pa-
tients aged ≥18 years who presented with primary complaint of leg pain to the Cardiovascular
Surgery outpatient clinic. All patients underwent bilateral arterial and venous Doppler ultra-
sonography. Vascular pathology was defined as the presence of peripheral artery disease (PAD)
and/or chronic venous insufficiency (CVI). Referral status, clinical characteristics, and physical
examination findings were recorded.
Results: Vascular pathology was identified in 82 patients (53.9%; 95% CI: 46.0-61.7), with CVI
predominant (46.7%; 95% CI: 39.0-54.6) and peripheral artery disease less common (7.9%; 95%
CI: 4.6-13.3). Notably, 70 patients (46.1%) had no vascular disease. The majority of patients
(92.8%) presented directly without referral from primary care. Patients with vascular pathology
were significantly older (45.3±15.0 vs. 36.7±13.9 years, p<0.001), had higher body mass index
(27.5±4.5 vs. 25.8±4.0 kg/m², p=0.008), and exhibited higher rates of diabetes mellitus (20.7%
vs. 7.1%, p=0.032) and hypertension (20.7% vs. 5.7%, p=0.015). Physical examination findings,
including pulse loss, cold extremity, and edema, were significantlymore common in patients with
vascular pathology (all p<0.05). Multivariable analysis revealed that none of the cardiovascular
risk factors remained independently associated with vascular pathology after adjustment.
Conclusion: Nearly half of patients presenting with leg pain at a tertiary vascular surgery clinic
lack vascular pathology, and the vast majority bypass primary care referral systems. These
findings highlight that a substantial proportion of tertiary vascular surgery consultations may be
manageable at the primary care level, suggesting a potential benefit from strengthening primary
care screening capacity and developing clinical pathways to guide appropriate referrals.
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INTRODUCTION

Lower extremity pain is a common presenting complaint
that significantly impairs quality of life and places a substan-
tial burden on healthcare systems. Vascular diseases such as
peripheral artery disease (PAD) and chronic venous insuffi-

ciency (CVI) represent major etiologic factors, while mus-
culoskeletal disorders and neurologic conditions constitute
other important causes. Current epidemiologic data indicate
that more than 200 million people worldwide are affected by
PAD[1]. However, the clinical presentation is highly variable;

389 https://doi.org/10.5455/annalsmedres.2025.11.354

https://annalsmedres.org/index.php/aomr/article/view/4948
https://annalsmedres.org/index.php/aomr/issue/view/169
https://annalsmedres.org
https://orcid.org/0009-0004-3205-1547
https://orcid.org/0000-0003-1069-7131
https://orcid.org/0000-0003-0507-3498
https://orcid.org/0009-0004-5778-8115
https://orcid.org/0000-0002-0513-5874
https://doi.org/10.5455/annalsmedres.2025.11.354
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.5455/annalsmedres.2025.11.354


Gozacik Karakoc K. et al. Original Article AnnMed Res 2026;33(8):389–397

only 10-30% of patients exhibit classic intermittent claudica-
tion, while 30-60% report no exercise-related leg symptoms
[2]. This heterogeneous clinical picture complicates differen-
tial diagnosis and can lead to inappropriate patient referrals.
The increasing number of patients presenting directly to ter-
tiary vascular surgery clinics without referral from primary
care has substantially increased the clinical workload. A large-
scale study fromBrazil found that 43% of referrals to a quater-
nary vascular surgery center were inappropriate, with a signif-
icant proportion consisting of venous diseases that could be
managed at the primary care level [3]. Although structured
referral forms and educational interventions have been shown
to improve referral appropriateness, the success of these strate-
gies is context-specific [4].
CVI affects 53% to 84% of the general population, with a sub-
stantial portion presenting at early stages (CEAPC0-C1) that
can be effectivelymanagedwith conservative treatment in pri-
mary care settings [5,6].
Regional disparities are an important factor in healthcare de-
livery. In resource-limited regions such as southeastern Ana-
tolia, imbalances in specialist distribution directly impact pa-
tient access to appropriate care and increase the workload of
available specialists. Given the importance of early diagnosis
and risk factor modification in PAD, strengthening primary
care services and establishing effective referral systems has be-
come essential [7].
This study aimed to determine the prevalence of vascular
pathology and to characterize presentation patterns among
patients with leg pain at a tertiary vascular surgery clinic in a
resource-limited region, with the goal of informing strategies
for healthcare optimization.

MATERIALS ANDMETHODS
Study design and population
This cross-sectional observational study was designed to eval-
uate patients presenting with leg pain at the Cardiovascular
Surgery outpatient clinic of Batman Training and Research
Hospital. The study was conducted between December 1,
2024, and March 1, 2025 and enrolled patients aged 18 years
and older who met the inclusion criteria.
The study was conducted in accordance with the latest ver-
sion of the Declaration of Helsinki (2013), the International
Conference onHarmonisationGoodClinical Practice (ICH-
GCP) guidelines, and current national regulations. All par-
ticipants received detailed information regarding the study
objectives, methods, expected benefits, and potential risks
and provided written informed consent. The study protocol
was approved by the Clinical Research Ethics Committee of
Batman Training and Research Hospital (Decision no: 394,
Date: 18.12.2024).

Study universe and sample selection
The study population consisted of all adult patients present-
ing with leg pain to the Cardiovascular Surgery outpatient

clinic at Batman Training and Research Hospital. Patients
whomet the inclusion criteria and did notmeet any exclusion
criteriawere enrolled using consecutive sampling. The sample
sizewas estimatedbasedon the pragmatic assumption that ap-
proximately one-third of patients presenting to a tertiary vas-
cular surgery clinic with lower-extremity pain would have de-
tectable vascular pathology. The minimum sample size was
calculated to be 350 patients, using a 95% confidence level
and a 5% margin of error. This parameter was adopted at the
design stage to support the planning of descriptive analyses
rather than to provide a definitive estimate of prevalence.
During the study period, 152 patients who met the inclusion
criteria were enrolled by consecutive sampling. The target
sample size of 350 patients was not achieved, primarily be-
cause the study duration was limited to three months and pa-
tient presentations were reduced during the winter months
owing to regional characteristics. Although this constitutes a
methodological limitation, we employed Wilson score confi-
dence intervals to provide reliable prevalence estimates given
the available sample. The observed vascular disease prevalence
was 53.9% (Wilson 95%CI: 46.0-61.7%), with a margin of er-
ror of ±7.9%. This approach is considered more appropriate
than post-hoc power analysis for prevalence studies, as it di-
rectly quantifies the precision of our estimates rather than ret-
rospectively justifying sample size [8].

Inclusion and exclusion criteria
Patients aged 18 years and older who presented to the Cardio-
vascular Surgery outpatient clinic with leg pain as their pri-
mary complaint and who signed the informed consent form
were included in the study. Only individualsmaking their first
presentation during the study period were enrolled.
Conversely, patients younger than 18 years, those with
trauma-related leg pain, those with a history of lower extrem-
ity surgery within the past 6 months, and those under follow-
up for peripheral artery disease (PAD) were excluded. Ad-
ditionally, patients referred from the emergency department
with suspected acute vascular disease, those who could not be
evaluated due to cognitive impairment, and individuals who
declined participation were excluded from the study.

Data source, collection, and management
Study data were obtained through primary data collection
using standardized data forms. The research team collected
data through face-to-face interviews and physical examina-
tions. All data were initially recorded on printed forms and
subsequently transferred to an electronic database using dou-
ble data entry. Patient data were stored electronically using
only codes, with personal identifying information removed.

Variables and measurement methods
Demographic data included age, sex, bodymass index (BMI),
occupation, education level, and residential area (city cen-
ter/district/rural). BMI was calculated from height (m) and
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Figure 1. Distribution of vascular pathology detected by Doppler ultrasonography in patients presenting with leg pain (n=152). Chronic venous
insufficiency and no vascular disease each affected approximately half of patients, while peripheral artery disease was considerably less common.

Figure 2. Comparison of physical examination findings between patients with and without vascular disease. Pulse loss, cold foot, and color change
were absent in patients without vascular disease. Edema and venous signs showed significant differences between groups (all p<0.05).

weight (kg) measurements obtained using calibrated scales
and a stadiometer.

Patient presentation mode (direct presentation or referral
from primary care or other clinics) was recorded through pa-
tient statement and query of the hospital registration system.
Direct presentation was defined as a patient presenting to the

clinic of their own accord without a referral document from
any healthcare facility. A referred presentation was recorded
when patients arrived with official referral documents from
family medicine units, other outpatient clinics, or healthcare
facilities.

Risk factors assessed included smoking (never smoked, for-

391 https://doi.org/10.5455/annalsmedres.2025.11.354

https://doi.org/10.5455/annalsmedres.2025.11.354


Gozacik Karakoc K. et al. Original Article AnnMed Res 2026;33(8):389–397

Figure 3. Pain characteristics stratified by vascular disease type. Exercise-induced pain was significantly more common in arterial disease (p<0.001),
while night pain predominated in venous disease (p<0.001). Bilateral pain was more prevalent in patients without vascular disease (p<0.001).
***p<0.001.

mer smoker, active smoker, and pack-years), diabetes mel-
litus (fasting blood glucose ≥126 mg/dL, HbA1c ≥6.5%,
or antidiabetic medication use), hypertension (systolic blood
pressure≥140mmHg, diastolic blood pressure≥90mmHg,
or antihypertensive medication use), coronary artery disease
(previous diagnosis or revascularization history), and history
of thrombosis.
Clinical evaluation included the medical history, including
the duration of complaint (months), pain character (rest/ex-
ercise/night), claudicationdistance (meters), associated symp-
toms, and previous treatments.
Physical examination assessed peripheral pulses (0: not palpa-
ble, 1: weak, 2: normal, 3: strong), skin changes (tempera-
ture, color, trophic changes), presence of edema (0: absent,
1: mild, 2: moderate, 3: severe), presence of varicose veins,
neurologic findings, and musculoskeletal findings.

Diagnostic protocols
All patients underwent bilateral lower extremity arterial and
venous Doppler ultrasonography as a standard procedure.
Doppler ultrasonography examinations were performed by
radiology specialists with at least 5 years’ experience, using
high-resolution color Doppler ultrasonography equipment.
Arterial Doppler ultrasonography evaluated flow patterns in
the femoral, popliteal, tibialis anterior, tibialis posterior, and
dorsalis pedis arteries. Peripheral artery disease was diagnosed
in the presence of arterial stenosis (≥50% stenosis), occlusion,
or abnormal flow pattern (monophasic or absent).

Venous Doppler ultrasonography evaluated the great saphe-
nous vein, small saphenous vein, deep venous system
(femoral, popliteal, and tibial veins), and perforating veins for
diameter, compressibility, flow direction, and presence of re-
flux. CVI was diagnosed in the presence of any of the follow-
ing: venous reflux >0.5 seconds, valvular insufficiency, vari-
cose veins, venous dilation, or sequelae of deep vein throm-
bosis.
Presence of vascular disease was defined as the detection of
PAD on arterial Doppler ultrasonography and/or CVI on ve-
nous Doppler ultrasonography. Patients with normal find-
ings on both examinations were classified in the "no vascular
disease" group.

Statistical analysis
All statistical analyses were performed using Jamovi (Version
2.6.44, The Jamovi Project, 2023, https://www.jamovi.org)
and JASP (Version 0.19.3, Jeffreys’ Amazing Statistics Pro-
gram, 2024, https://jasp-stats.org). Statistical significance
was set at p ≤ 0.05. Continuous variables were assessed
for normality using the Kolmogorov-Smirnov test. Variables
with normal distribution were expressed as mean ± standard
deviation, while non-normally distributed variables were ex-
pressed as median [Minimum-Maximum]. Categorical vari-
ables were reported as frequencies (percentages). The preva-
lence of vascular disease and its subtypes was calculated with
95% confidence intervals using the Wilson score method.
Comparisons betweenpatientswith andwithout vascular dis-
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ease were performed using Student’s t-test for normally dis-
tributed continuous variables and the Mann-Whitney U test
for non-normally distributed continuous variables. Categor-
ical variables were compared using Pearson’s chi-square test;
Fisher’s exact test was used when more than 20% of expected
cell frequencies were less than 5. Relationships between pain
characteristics and the presence of vascular disease, and com-
parisons of pain patterns between arterial and venous disease,
were examined using chi-square or Fisher’s exact tests, de-
pending on expected cell frequencies.
Univariable binary logistic regression was performed for each
potential risk factor to identify independent predictors of vas-
cular pathology. Variables with p<0.20 in univariable analy-
sis were entered into a multivariable logistic regression model
using the enter method. Multicollinearity was assessed using
the variance inflation factor (VIF), with VIF > 5 indicating
problematic collinearity. Model fit was evaluated using the
Hosmer-Lemeshow goodness-of-fit test, with p>0.05 indicat-
ing an adequate fit. Discriminative ability was assessed by the
area under the receiver operating characteristic curve (AUC).
Results were expressed as odds ratios (ORs) with 95% confi-
dence intervals (CIs).

RESULTS
Baseline characteristics and study population
The study cohort comprised 152 patients presenting with leg
pain (Table 1). Mean age was 41.3 ± 15.1 years, with a fe-
male predominance (67.8%). Most patients (80.3%) resided
in urban areas , and education levels were distributed across
all categories. Among cardiovascular risk factors, smoking
was the most prevalent (37.5%), followed by diabetes melli-
tus (14.5%) and hypertension (13.8%). The median duration
of complaints was 6 months (range, 0–120). Night pain was
the most frequently reported symptom (68.4%), while rest
pain and exercise-induced pain affected 26.3% and 16.4% of
patients, respectively. More than half (54.6%) experienced bi-
lateral lower extremity pain, and the vastmajority (92.8%)pre-
sented directly without referral.

Vascular disease prevalence
Doppler ultrasonography detected vascular disease in 82 pa-
tients (53.9%; 95% CI: 46.0-61.7) (Table 2, Figure 1). CVI
was the predominant finding, affecting 71 patients (46.7%;
95%CI: 39.0-54.6). Peripheral artery diseasewas considerably
less common; it was identified in 12 patients (7.9%; 95% CI:
4.6-13.3). Combined arterial and venous disease was present
in only one patient (0.7%). Both Doppler examinations were
normal in 70 patients (46.1%), indicating a substantial pro-
portion of non-vascular etiologies (Figure 1).

Comparison according to vascular disease presence
Patients with vascular disease were significantly older than
those without (45.3 ± 15.0 vs. 36.7 ± 13.9 years; p<0.001)
and had higher body mass index (27.5 ± 4.5 vs. 25.8 ± 4.0

Table 1. Baseline demographic and clinical characteristics of patients
presenting with lower extremity pain.

Variables Total Cohort (n=152)

Age (years) 41.3 ± 15.1

Gender
Male 49 (32.2%)
Female 103 (67.8%)

Height (cm) 168.6 ± 9.3
Weight (kg) 75.8 ± 12.5
Body Mass Index (kg/m²) 26.7 ± 4.3

Education Level
Illiterate/Primary school 26 (17.1%)
Middle school 45 (29.6%)
High school 16 (10.5%)
Vocational school 43 (28.3%)
University 22 (14.5%)

Residential Area
City center 122 (80.3%)
District 20 (13.2%)
Rural 10 (6.6%)

Risk Factors
Smoking, present 57 (37.5%)
Diabetes mellitus, present 22 (14.5%)
Hypertension, present 21 (13.8%)
Coronary artery disease, present 13 (8.6%)
History of thrombosis, present 10 (6.6%)

Duration of Complaint (months) 6 [0-120]

Pain Characteristics
Rest pain, present 40 (26.3%)
Exercise-induced pain, present 25 (16.4%)
Night pain, present 104 (68.4%)

Pain Location
Right lower extremity 32 (21.1%)
Left lower extremity 37 (24.3%)
Bilateral 83 (54.6%)

Referral Status
Direct admission 141 (92.8%)
Referred 11 (7.2%)

Continuous variables are presented as mean ± SD or median [Minimum- Maxi-
mum]. Categorical variables are presented as n (%). Vocational school includes vo-
cational high schools and two-year post-secondary vocational colleges in the Turkish
educational system. Abbreviations: SD, standard deviation.

kg/m²; p = 0.008) (Table 3). Sex distribution and residential
area showed no significant associations (p = 0.47 and p>0.99,
respectively). Diabetesmellitus (20.7%vs. 7.1%; p=0.03), hy-
pertension (20.7% vs. 5.7%; p = 0.015), and history of throm-
bosis (11.0% vs. 1.4%; p= 0.04)were significantlymore preva-
lent in patients with vascular disease. There were no signifi-
cant differences in smoking and coronary artery disease (p =
0.93 and p = 0.15, respectively).
None of the pain characteristics reached statistical signifi-
cance between groups, although rest pain showed a trend
toward a higher prevalence in patients with vascular disease
(32.9% vs. 18.6%; p = 0.069) (Figure 2). Physical examina-
tion findings were highly discriminative. Notably, pulse loss,
cold foot, and color change were absent in patients without
vascular disease, were present in 14.6% (p = 0.002), 9.8% (p =
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Table 2. Distribution of vascular pathology detected by doppler ultra-
sonography.

Diagnostic Category n % 95% CI

Arterial Pathology
Peripheral artery disease 12 7.9 4.6-13.3

Venous Pathology
Chronic venous insufficiency (CVI) 71 46.7 39.0-54.6

Combined Pathology
Both arterial and venous 1 0.7 0.1-3.6

No Vascular Pathology
Both Doppler studies normal 70 46.1 38.3-54.0

Total Vascular Pathology
At least one Doppler positive 82 53.9 46.0-61.7

Abbreviations: CI, confidence interval.

0.02), and 11.0% (p = 0.01) of those with vascular disease, re-
spectively. Edema (35.4%vs. 5.7%; p<0.001) and venous signs
(67.1% vs. 31.4%; p<0.001) were substantiallymore common
in the vascular disease group (Figure 2).

Pain characteristics and vascular disease type

Pain characteristics differed across disease types (Table 4, Fig-
ure 3). Bilateral pain was significantly more prevalent in pa-
tients without vascular disease (77.1% vs. 35.4%; p<0.001).
Comparison of arterial and venous disease revealed striking
differences: exercise-induced pain was markedly more com-
mon in arterial disease (63.6% vs. 12.9%; p<0.001), whereas
night pain was significantly more prevalent in venous disease
(70.0% vs. 9.1%; p<0.001) (Figure 3). Rest pain, bilateral pain
distribution, and chronic painduration showedno significant
differences between disease types.

Predictors of vascular pathology

Univariable logistic regression analysis identified age (OR:
1.04; 95% CI: 1.02–1.07; p < 0.001), BMI (OR: 1.11; 95%
CI: 1.02–1.20; p = 0.013), diabetes mellitus (OR: 3.40; 95%
CI: 1.18–9.76; p = 0.023), hypertension (OR: 4.32; 95%
CI: 1.38–13.52; p = 0.012), and history of thrombosis (OR:
8.51; 95% CI: 1.05–68.92; p = 0.045) as significant predic-
tors of vascular pathology (Table 5). Coronary artery dis-
ease showed a trend toward statistical significance (OR: 3.10;
95% CI: 0.82–11.76; p = 0.096). In multivariable analysis
adjusting for age, BMI, diabetes mellitus, hypertension, and
coronary artery disease, none of the cardiovascular risk factors
remained independently associated with vascular pathology.
The multivariable model demonstrated acceptable discrimi-
nation (AUC = 0.697) and adequate calibration (Hosmer-
Lemeshow p = 0.675).

DISCUSSION
In our study, nearly half (46.1%) of patients presenting to our
tertiary vascular surgery outpatient clinic with primary com-
plaints of leg pain had no vascular disease. Moreover, the vast

majority of patients (92.8%) presented directly to our clinic
without any referral from primary care services. These find-
ings suggest that, in our region, patients frequently bypass the
referral system, where specialist availability is limited, poten-
tially increasing specialists’ workload with cases that might be
managed at the primary care level.
Our results , consistentwith the literature, reveal the complex-
ity of the differential diagnosis of leg pain and the prevalence
of vascular diseases in this clinic-based population. McDer-
mott’s comprehensive review emphasized that 30% to 60% of
patients with peripheral artery disease in primary care settings
exhibit no exercise-related leg symptoms, and 45% to 50% re-
port atypical complaints that do notmeet classic intermittent
claudication criteria [2]. This demonstrates that even vascu-
lar diseases can present with heterogeneous clinical presenta-
tions; therefore, not every patient with leg pain has a vascular
etiology.
CVI was present in 46.7% patients with detected vascular dis-
ease in our study. The prevalence of CVI ranges from 53% to
84% in European studies, although a substantial portion con-
sists ofmild forms and telangiectasias [5,9]. InTurkey, a study
of patients presenting with lumbar spinal disease reported
CVI prevalence of 53.1%, with early-stage disease (78.6% C0-
1) being predominant [10]. In our cohort, the rate of symp-
tomatic venous insufficiency was higher than reported in the
literature, which can be explained by patients actively present-
ing with symptoms. However, most cases of venous insuffi-
ciency can be managed at the primary care level with conser-
vative treatment and compression. In our study, body mass
indexwas significantly higher in patients with vascular disease
(27.5±4.5 vs. 25.8±4.0 kg/m², p=0.008). Popplewell et al.’s
study in obese patients in the United Kingdom found that
while 25% of patients attending weight management services
had a diagnosis of lower extremity venous disease, 82% had
symptoms related to venous disease [11]. Notably, 69% of pa-
tients were unaware of the association between obesity and
venous disease [11]. This may explain the high rate of direct
presentation (92.8%) and the burden of undiagnosed disease
in our study.
Our prevalence of peripheral artery disease (7.9%) is consis-
tent with global estimates reported in the literature. Song and
colleagues’ 2019 systematic review reported that PAD affects
238 million people worldwide and that prevalence increases
with age [12]. In our cohort, diabetes mellitus (20.7% vs.
7.1%, p=0.032) and hypertension (20.7% vs. 5.7%, p=0.015)
were significantly more common in patients with detected
PAD, consistent with established risk factors. However, strik-
ingly even among patients with PAD, only 63.6% reported
exercise-related pain; this observation should be interpreted
cautiously given the small subgroup size (n=12). Neverthe-
less, this finding is consistent with studies showing that classic
intermittent claudication is not the most frequent presenta-
tion of PAD [2,7].
International studies evaluating the effectiveness of referral
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Table 3. Clinical and physical examination findings according to vascular pathology status.

Variables No Vascular Pathology Vascular Pathology Present p value(n=70) (n=82)

Demographic Characteristics

Age (years) 36.7 ± 13.9 45.3 ± 15.0 <0.001
Gender (Female) 50 (71.4%) 53 (64.6%) 0.472
Body Mass Index (kg/m²) 25.8 ± 4.0 27.5 ± 4.5 0.008
Education (Illiterate/Primary school) 7 (10.0%) 19 (23.2%) 0.053
Residential Area (City center) 56 (80.0%) 66 (80.5%) 0.999

Risk Factors
Smoking, present 27 (38.6%) 30 (36.6%) 0.933
Diabetes mellitus, present 5 (7.1%) 17 (20.7%) 0.032
Hypertension, present 4 (5.7%) 17 (20.7%) 0.015
Coronary artery disease, present 3 (4.3%) 10 (12.2%) 0.148
History of thrombosis, present 1 (1.4%) 9 (11.0%) 0.042

Clinical Characteristics
Duration of complaint (months) 6 [0-60] 7 [1-120] 0.161

Pain Characteristics
Rest pain, present 13 (18.6%) 27 (32.9%) 0.069
Exercise-induced pain, present 9 (12.9%) 16 (19.5%) 0.377
Night pain, present 53 (75.7%) 51 (62.2%) 0.107

Physical Examination Findings
Any pulse loss, present 0 (0.0%) 12 (14.6%) 0.002
Cold foot, present 0 (0.0%) 8 (9.8%) 0.020
Color change, present 0 (0.0%) 9 (11.0%) 0.012
Edema, present 4 (5.7%) 29 (35.4%) <0.001
Venous signs, present 22 (31.4%) 55 (67.1%) <0.001

Bold p-values indicate statistical significance (p≤0.05). Student t-test or Mann-Whitney U test for continuous variables; Chi-square or Fisher’s exact test for categorical
variables. Abbreviations: SD, standard deviation.

Table 4. Pain characteristics stratified by pathology type: arterial versus venous disease.

Pain Characteristics No Pathology Vascular Pathology Present p value† Arterial Only Venous Only p value‡(n=70) (n=82) (n=11) (n=70)

Rest pain, present 13 (18.6%) 27 (32.9%) 0.069 5 (45.5%) 22 (31.4%) 0.566
Exercise-induced pain, present 9 (12.9%) 16 (19.5%) 0.377 7 (63.6%) 9 (12.9%) <0.001
Night pain, present 53 (75.7%) 51 (62.2%) 0.107 1 (9.1%) 49 (70.0%) <0.001
Bilateral pain, present 54 (77.1%) 29 (35.4%) <0.001 3 (27.3%) 25 (35.7%) 0.837
Chronic pain (≥12 months), present 28 (40.0%) 39 (47.6%) 0.440 4 (36.4%) 34 (48.6%) 0.668
Bold p-values indicate statistical significance (p≤0.05). † Comparison between vascular pathology present vs absent (Chi-square or Fisher’s exact test). ‡ Comparison
between arterial only vs venous only pathology (Chi-square or Fisher’s exact test).

Table 5. Univariable and multivariable logistic regression analysis for predictors of vascular pathology in patients presenting with leg pain.

Independent Variables Univariable p Multivariable pOR [95% CI] OR [95% CI]

Age, per 1-year increase 1.04 [1.02--1.07] <0.001 1.03 [1.00--1.06] 0.072
BMI, per 1 kg/m² increase 1.11 [1.02--1.20] 0.013 1.03 [0.93--1.13] 0.604
Diabetes mellitus, present vs absent 3.40 [1.18--9.76] 0.023 1.49 [0.44--5.02] 0.521
Hypertension, present vs absent 4.32 [1.38--13.52] 0.012 1.88 [0.51--6.96] 0.341
Coronary artery disease, present vs absent 3.10 [0.82--11.76] 0.096 1.09 [0.23--5.10] 0.916
Model summary: −2 Log Likelihood = 193.85; Nagelkerke R² = 0.133; AUC = 0.697 (95% CI: 0.614–0.780); Hosmer-Lemeshow χ² = 5.75, p = 0.675. Bold p-values
indicate statistical significance (p≤0.05). Multivariable analysis included all variables with p<0.20 in univariable analysis using the enter method. The dependent variable
was vascular pathology presence (peripheral artery disease and/or chronic venous insufficiency) confirmed by Doppler ultrasonography. Abbreviations: OR, odds ratio; CI,
confidence interval; BMI, body mass index; AUC, area under the receiver operating characteristic curve.

systems support our findings. In Brazil, Portela and col-
leagues evaluated 1,203 referrals to a quaternary vascular
surgery center and found 43% of referrals to be inappropri-
ate [3]. While venous disease was the most common referral

indication (53%), only 39.92% of patients underwent surgi-
cal treatment. The authors suggested that these inappropri-
ate referrals lead to underutilization of high-complexity ser-
vices and that telemedicine could reduce this rate. A sys-
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tematic review from the United Kingdom demonstrated that
structured referral forms, peer feedback, and educational in-
terventions involving specialists improved referral appropri-
ateness [4]. However, the success of such interventions is
context-specific, and information regarding implementation
challenges remains limited.
In our study, 54.6% of patients without vascular disease had
bilateral leg pain. Bilateral pain was significantly less fre-
quent in venous disease (35.7%) and in arterial disease (27.3%)
(p<0.001). These findings suggest that bilateral leg pain is
more likely to be associatedwithmusculoskeletal, neurologic,
or systemic causes thanwith a vascular etiology. InMendoza’s
review addressing differential diagnosis of leg pain in phlebol-
ogy practice, it was emphasized that leg pain often does not
originate from varicose veins or venous disease, and that inci-
dental varicose veins are found in 90% of the population [13].
This suggests that a significant proportionof ourpatientsmay
have been referred for vascular surgery due to misperception.
In the context of our region’s healthcare system, these clinic-
based findings carry practical implications for local service
planning. In the Southeastern Anatolia Region, the number
of specialists, particularly in critical specialties such as vascular
surgery, is lower than the national average. According to data
from the Ministry of Health, the number of vascular surgery
specialists per 100,000 population in our region is approxi-
mately 40% lower than the national average. In our clinical ex-
perience, a substantial proportion of specialist consultations
involved patients who could be managed at the primary care
level. Particularly, 46.1%ofpatientswithout detected vascular
disease could bemanaged at the familymedicine level through
appropriate examination and evaluation.
In our study, we found that physical examination findings
(pulse loss, cold foot, color change, edema, and venous signs)
were significantlymore common in patientswith vascular dis-
ease (all p<0.05). These findings demonstrate that even a sim-
ple physical examination can be quite effective in predicting
the presence of vascular disease. Multivariable analysis re-
vealed that traditional cardiovascular risk factors lost their pre-
dictive significance after mutual adjustment, suggesting sub-
stantial shared variance among these correlated variables. This
finding indicates that risk factor inquiry alone cannot reli-
ably identify vascular pathology in patients presenting with
leg pain. Rather, clinical examination findings—particularly
pulse assessment, skin changes, and edema—should guide re-
ferral decisions at the primary care level. These observations
suggest that future efforts to strengthen basic vascular exam-
ination skills among primary care physicians and to develop
standardized evaluationprotocolswarrant investigation as po-
tential strategies to optimize referral patterns.
Strengthening family medicine services and improving care
coordination may help optimize patient flow to appropriate
levels of care, although the specific barriers to primary care
utilization in our population require further investigation.
Health literacy initiatives informingpatients that not every leg

pain requires specialist evaluation may be beneficial, though
the effectiveness of such interventions in our setting remains
to be determined. Future studies should evaluate whether
targeted educational programs for family physicians that fo-
cus on the clinical differentiation of vascular andnon-vascular
leg pain could improve the appropriateness of referrals. Our
findings may contribute to improving resource utilization in
regions with imbalanced specialist distribution and may sup-
port the development of evidence-based referral algorithms.
Our study has several limitations. First, the target sample size
of 350 patients was not achieved; only 152 patients (43% of
the target) were enrolled due to the predefined three-month
study duration and reduced patient presentations during the
winter months. This represents a significant methodologi-
cal limitation, resulting in a margin of error of ±7.9% rather
than the planned ±5% for our prevalence estimates, which re-
duces precision and limits statistical power for subgroup anal-
yses. However, we employed Wilson score confidence inter-
vals to quantify the uncertainty of our estimates appropri-
ately, rather than conducting post-hoc power analysis. Sec-
ond, our cross-sectional design captures associations at a sin-
gle time point; causal relationships cannot be inferred, and
we cannot evaluate factors influencing patient referral deci-
sions over time. Third, the generalizability of our findings
is limited because the study was conducted at a single center
and included patients from the SoutheasternAnatolia region;
however, this limitation also provides value by revealing re-
gional healthcare patterns. Fourth, and critically, we did not
systematically assess why patients chose to present directly to
the tertiary clinic rather than seeking primary care evaluation
first. This represents a missed opportunity, as understand-
ing patient motivations is essential for designing effective in-
terventions to optimize referral pathways. Potential factors—
including transportation difficulties, perceived access barriers,
trust in the family medicine system, appointment availability,
health literacy, and symptom severity concerns—remain spec-
ulative without a formal qualitative assessment. Future stud-
ies should evaluate these factors using structured question-
naires and include primary care physicians to ascertain reasons
for referral. Finally, a significant limitation is that we did not
systematically record subsequent diagnoses for the 70 patients
(46.1%) without vascular pathology; consequently, data on
actual etiologies (e.g., musculoskeletal, neurological) and clin-
ical outcomeswere not collected. Additionally, CEAPclinical
severity classification was not recorded for patients with CVI,
precluding determination of the proportion of patients with
early-stage (C0–C2) versus advanced (C3–C6) disease.
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