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Abstract

Background: As a key treatment goal for patients with symptomatic peripheral artery disease
(PAD), improving health status has also become an important end point for clinical trials and
performance-based care. An understanding of patient factors associated with 1-year PAD health
status is lacking in patients with PAD.

Methods: The health status of 1073 consecutive patients with symptomatic PAD in the
international multicenter PORTRAIT (Patient-Centered Outcomes Related to Treatment Practices
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in Peripheral Arterial Disease: Investigating Trajectories) registry was measured at baseline and 1
year with the Peripheral Artery Questionnaire (PAQ). The association of 47 patient characteristics
with 1-year PAQ scores was assessed using a random forest algorithm. Variables of clinical
significance were retained and included in a hierarchical multivariable linear regression model
predicting 1-year PAQ summary scores.

Results: The mean age of patients was 67.7 + 9.3 years, and 37% were female. Variables with
the highest importance ranking in predicting 1-year PAQ summary score were baseline PAQ
summary score, Patient Health Questionnaire-8 depression score, Generalized Anxiety Disorder-2
anxiety score, new onset symptom presentation, insurance status, current or prior diagnosis of
depression, low social support, initial invasive treatment, duration of symptoms, and race. The
addition of 19 clinical variables in an extended model marginally improved the explained variance
in 1-year health status (from RZ 0.312 to 0.335).

Conclusions: Patients’ 1-year PAD-specific health status, as measured by the PAQ, can be
predicted from 10 mostly psychosocial and socioeconomic patient characteristics including
depression, anxiety, insurance status, social support, and symptoms. These characteristics should
be validated and tested in other PAD cohorts so that this model can inform risk adjustment and
prediction of PAD health status in comparative effectiveness research and performance-based care.

Keywords
Health status; Outcomes research; Peripheral artery disease

Patients with peripheral artery disease (PAD) experience significant functional limitations
due to their disease.! As a result, a key objective in PAD management is to improve

health status, including symptoms, functioning, and quality of life. Measuring these patient-
reported outcomes has become a primary focus for end points of clinical trials,2* supporting
comparative effectiveness research, and more recently, as a metric for the quality of clinical
care.* To reliably quantify PAD treatment effects, we need to standardize and validate
approaches for risk adjustment and prediction, as patients’ individual responses to PAD
treatments are variable and impacted by their individual patient characteristics.8:°

A critical gap in PAD research is the development of standardized prediction models

that can holistically capture demographics, socioeconomic factors, clinical characteristics,
and psychosocial determinants of patients’ health status experience across different PAD
treatment modalities. To address this gap, we aimed to develop a 1-year health status
prediction model using longitudinal data from an international, prospective registry of
patients with PAD who present with new-onset or an exacerbation of claudication. By
identifying which patient characteristics have the largest impact on health status, we can
identify high-risk patients, develop risk-adjustment strategies for quality performance bench-
marking, and design targeted interventions to improve patients’ outcomes.
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Study design and participants.

The PORTRAIT (Patient-Centered Outcomes Related to Treatment Practices in Peripheral
Avrterial Disease: Investigating Trajectories) (NCT01419080) registry was an international,
prospective registry of patients with symptomatic PAD presenting to vascular outpatient
clinics in the United States, the Netherlands, and Australia. The study design for
PORTRAIT has been previously described.19 In brief, consecutive patients with objective
evidence of symptomatic claudication (Rutherford class I, Il, or 111 with a resting ankle
brachial index [ABI] of <0.90 or a significant drop in the postexercise ankle pressure of 220
mm Hg) were enrolled between June 2011 and December 2015. Patients with critical limb
ischemia were excluded. Trained data collectors conducted a baseline interview and used
structured case report forms to collect demographics, socioeconomic factors, and medical
history. After the initial evaluation, the primary treatment strategy employed within the

first 3 months of presentation was categorized as invasive (with endovascular or surgical
peripheral vascular intervention) or medical management (including pharmacotherapy,
supervised exercise therapy, or other). Standardized case report forms were used to abstract
follow-up clinical information (medical history and medications) from the patients’ medical
records over 1 year of follow-up. At 3 months, 6 months, and 1 year, telephone interviews
were used to obtain information about patients’ health status. This study complies with the
Declaration of Helsinki, and all participating centers obtained institutional review board
approval. All patients provided informed consent.

Candidate predictor variables.

Forty-seven variables were considered in this analysis. Demographic variables included age,
sex (male or female), race (White or non-White), marital status (married or unmarried),
and country (United States or non-United States). Socioeconomic status was assessed by
collecting education level (greater than high school education or not), current employment
status (yes or no), insurance status (insured or uninsured), and avoidance of care due

to cost (yes or no). Psychosocial factors included the Patient Health Questionnaire-2
(PHQ-2) score to screen for depressive symptoms, the Perceived Stress Scale-4 (PSS-4)
score to assess perceived stress levels, and the Generalized Anxiety Disorder-2 (GAD-2)
score to screen for generalized anxiety symptoms.11-13 These scores were modeled as
continuous variables. The ENRICHD Social Support Instrument was used to assess for the
presence of social support (low or normal/high social support).14 Comorbidities included

a history of alcohol use, atrial fibrillation, body mass index, cancer, chronic back pain,
chronic kidney disease, chronic lung disease, congestive heart failure, depression, diabetes,
dyslipidemia, hypertension, osteoarthritis, prior coronary artery disease, stroke, transient
ischemic attack, sleep apnea, and tobacco smoking status. PAD-related characteristics
included duration of PAD symptoms (1-6 months or more than 6 months), legs involved
(single or both), primary treatment strategy (invasive or noninvasive medical management),
history of peripheral surgical bypass, history of endovascular treatment, PAD presentation
type (new PAD symptoms or exacerbation of established PAD symptoms), Rutherford
category (mild/moderate or severe),1®> ABI (analyzed continuously), and symptom type
(typical or atypical symptoms derived from the San Diego Claudication Questionnairel6).

J Vasc Surg. Author manuscript; available in PMC 2024 June 16.


https://clinicaltrials.gov/ct2/show/NCT01419080

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Scierka et al.

Page 4

Postoperative complications were only captured in the United States sites and were
uncommon (n = 32 events, 4.8%) and too low to include as a factor in the model. PAD

care metrics included referral to supervised exercise therapy, statin use, antiplatelet use
(aspirin or clopidogrel), and claudication medications (cilostazol/pentoxifylline). Additional
variables included leisure time physical activity (high vs low),17 baseline PAD-specific
health status measured with the PAQ summary score, and generic health status measured
with the EuroQoL Five Dimensions Questionnaire visual analog scale score.18

Outcome measures.

The main outcome in this study was 1-year PAD-specific health status after initial

PAD workup. Health status was measured using the PAQ, which is a 20-item

questionnaire disease-specific instrument measuring the following domains: physical
limitation, symptoms, quality of life, social limitation, and treatment satisfaction. A
summary score is calculated from the physical limitation, symptom, social limitation, and
quality of life domains. The PAQ domains and summary scores have a range of 0 to

100, with higher scores indicating better health status. The PAQ is a commonly used
disease-specific instrument to quantify the health status impact of PAD1® and has been used
in randomized trials testing the efficacy of PAD treatments, as well as in observational

PAD registries.10:20-22 The PAQ has been shown to be sensitive to changes in clinical
improvement in patients with symptomatic PAD undergoing elective revascularization with
internally reliability (Cronbach’s a = 0.80-0.90) and correlation to other measures of patient
health status (including the EuroQoL Five Dimensions Questionnaire).1923 _Lower PAQ
scores in patients with claudication have also been shown to correlate, albeit weakly, to
level of anatomic disease,2* lower ABI values,2° and an increased risk of poor clinical
outcomes including major adverse cardiovascular events, major adverse limb events, and
lower extremity revascularization.26

Statistical analysis.

Patient characteristics were summarized as means (standard deviation) or frequencies (%)
and compared using standardized mean differences. Standardized differences below 10% or
below 20% were considered negligible or small, respectively.2’ Participants with missing
1-year PAQ summary scores were excluded from the analysis, and missing covariate data
were imputed using Multiple Imputation in Chained Equations.

A random forest regression was applied to generate importance weights for all 47

candidate variables, with 1-year PAQ summary score as the outcome. Variables with the
highest importance weights before a change in the regression slope were used to build a
multivariable linear regression (base model). The random forest model was used to improve
the classification of variables according to importance and enhance the factor selection for
a linear regression model. Although random forest models provide excellent information on
which variables are important, they do not provide information on the directionality of the
association. Linear models provide risk estimates in the form of mean change in PAQ scores
as well as confidence intervals (CIs) that can be readily used by clinicians.
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Next, interactions were tested between treatment type (invasive vs noninvasive) and

each variable in the linear regression model, and only significant main and interaction
effects (P < .05) were retained in this base model. A correlation matrix using Pearson
correlation coefficients was calculated for all variables in the linear regression model,

with a correlation of >0.7 among two or more predictors indicating multicollinearity. The
variance inflation factor (VIF) was also used to assess the correlation between independent
variables and other predictors, with a VIF =5 indicating high multicollinearity. The base
model was stratified by country (United States vs non-United States). We explored whether
reintroducing 19 variables previously excluded from the base model (that are used clinically
and have associations with health status in the literature) would dramatically improve model
performance in an extended model. The additional variables in the extended model included
age, sex, education, avoidance of care due to cost, body mass index, ABI, history of

back pain, coronary artery disease, cancer, chronic kidney disease, diabetes, lung disease,
osteoarthritis, prior peripheral vascular intervention, sleep apnea, stroke, tobacco use, PAD
symptom type (typical or atypical), and leisure activity level.

Model fit statistics (R-squared, Akaike information criterion or AIC, and Bayesian
information criterion or BIC28) were assessed for the base and extended models. Models
were compared using a likelihood ratio test. A Pvalue of less than .05 was considered
statistically significant, and all tests were two-tailed. All statistical analyses were performed
using Stata Statistical Software: Release 16 (StataCorp LLC).

Patient cohort.

Of the 1275 patients enrolled in the PORTRAIT registry, 202 were excluded because of
missing 1-year PAQ scores (15.8%, Supplementary Table I, online only). Table I shows the
baseline characteristics of the 1073 patients included in this analysis. The mean age was
67.7 + 9.3 years, and 37.0% were female. Most patients were enrolled from the United
States (62.1%) and of White race (82.4% overall, with 72.5% in the United States and 98.5%
outside of the United States). Patients from the United States were less likely to be married
(54.8% vs 67.3%), more likely to have a high school or higher education level (86.5% vs
43.4%), and had higher baseline PSS-4 stress scores (all standardized mean difference >0.2).
The most common comorbidities in the full cohort were tobacco use (89.4%), hypertension
(80.6%), dyslipidemia (79.9%), prior percutaneous coronary intervention or coronary artery
bypass graft (35.6%), and diabetes (32.6%). The mean ABI was 0.67 £ 0.19; 28.5% of
patients had severe claudication symptoms according to the Rutherford classification, and
52.5% were presenting with new onset symptoms, with most (67.8%) lasting more than 6
months. The mean PAQ summary score at baseline was 49.8 + 21.7. An invasive primary
treatment strategy was used in 281 patients (26.2%).

Predictors of 1-year health status.

Variables with the highest importance in the initial random forest model were baseline
PAQ summary score, PHQ-8 depression score, GAD-2 anxiety score, new onset symptom
presentation, insurance status (in the United States), current or prior diagnosis of depression,
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low social support, initial invasive treatment, duration of symptoms, and race (Fig 1). These
variables were retained in the linear regression model. Baseline PAQ summary score and
GAD-2 anxiety score had a significant interaction with primary treatment type (P value
<.05), and this interaction term was additionally retained in the model. The correlation
matrix (Supplementary Table 11, online only) showed no significant multicollinearity
between predictor variables (all Pearson correlation coefficients <0.7; mean VIF of 1.26
with no values =5).

In the linear regression model, the following variables were significantly associated with
1-year PAQ summary score: baseline PAQ summary score, new onset symptom presentation,
current or prior diagnosis of depression, low social support, initial invasive treatment,
duration of symptoms, and race (Fig 2, Supplementary Table I11, online only). Higher
baseline PAQ summary score (4.74; 95% CI: 3.93, 5.54; £ < .001; per 10-point increase),
undergoing initial invasive treatment (12.93; 95% ClI: 8.75, 19.11; £<.001), and White
race (31.29; 95% Cl: 14.45, 48.12; P< .001) were all associated with higher 1-year

PAQ summary scores. Presenting with a symptom exacerbation as opposed to new onset
of symptoms (-4.51; 95% CI: -7.71, -1.31; P=.006), history or current diagnosis of
depression (-6.77; 95% ClI: -11.75, -1.77; P=.008), low social support (-5.77; 95% CI:
-9.79, -1.76; P=.005), and symptom duration of more than 6 months (-3.23; 95% ClI:
-6.37, -0.09; P=.044) were all associated with lower 1-year PAQ summary scores.

The base model was expanded to include 19 additional variables of potential relevance to
PAD health status and outcomes (Fig 3, Supplementary Table 111, online only). There was

a very small (2%) absolute difference in variance of 1-year PAQ summary score explained
between the extended model (RZ = 0.335, 29 variables) and the base model (RZ = 0.312, 10
variables) despite containing three times more variables. Model fit statistics and performance
for both models are summarized in Table II.

When stratified by country, the mean differences of insurance and race were different
between patients within the United States and outside the United States (Australia/the
Netherlands) (Fig 4, Supplementary Table 1V, online only). Having insurance in the United
States was associated with higher 1-year PAQ summary scores (16.3; 95% CI: 0.90, 31.6; P
=.038) but was unable to be assessed outside the United States as all patients were insured.
White race outside of the United States was associated with higher PAQ summary scores
(30.35; 95% ClI: 13.64, 47.07; P< .001) compared with within the United States (3.74; 95%
Cl: 0.02, 7.48; P=.049).

DISCUSSION

In this study, we have identified 10 relatively easily obtainable patient characteristics that
help to explain the variation in 1-year health status (as measured by the PAQ) for patients
presenting with symptomatic PAD, which corresponds with the expected performance of
models predicting human behavior and functioning.2%:3% This novel model includes baseline
health status in combination with a range of other variables, including demographics

(race), psychosocial (depression and low social support), and PAD-related characteristics
(initial invasive treatment, symptom presentation, and current exacerbation of symptoms).
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Expanding the model to include additional variables did not substantially improve the
model’s prediction performance, suggesting that these 10 characteristics measured in
PORTRAIT are important in the prediction of a patient’s 1-year health status. In addition
to key comorbidities and symptoms, socioeconomic and psychosocial factors need to be
considered during the evaluation of patients with symptomatic PAD. Assessment of these
factors should be feasible from a clinical standpoint, as variables were retained that are
mostly routinely available as part of a patient’s clinical evaluation.

Our work provides novel information on which patient characteristics may best predict
health status. Our results are also unique as we were able to incorporate a wider range

of patient and treatment characteristics to provide for a more holistic assessment as to
which factors may impact their PAD-specific health status.1® While previously published
work from the PORTRAIT registry has identified factors like early invasive treatment as
associated with better health status,3! most other data sources do not have access to factors
that fit the biopsychosocial model of disease,32 or used only generic or one-dimensional
instruments of functioning that do not capture all relevant domains of PAD-specific health
status.33:34 When considering which factors impact outcomes for patients, we need a broader
assessment of risk that include these biopsychosocial variables and the social determinants
of health that impact patients’ functional status and quality of life.

As clinical trials and comparative effectiveness research are increasingly focusing on
patient-reported outcomes as primary end points of PAD treatment evaluation,3%:36 it

is important that we understand potential heterogeneity of treatment effects and factors
that may impact patients” health status functioning. Traditional biomedical factors have a
limited ability to explain health status outcomes in PAD,2° and broader assessments of risk
are needed. Psychosocial factors (including depression,37:38 stress,39 and socioeconomic
status*0-42) have been linked with poor health status and clinical outcomes in patients with
PAD. This has consequences for the nature of care delivered that may impact PAD-specific
health status outcomes.

Health status and other patient-reported outcomes are also becoming of increasing
importance as indicators of the quality of care delivered to patients, impacting novel
reimbursement models.”41 We need to be able to appropriately risk-adjust models and
benchmarking criteria according to patients’ health status in order to set quality of care
standards in PAD similar to other clinical quality benchmarks (eg, 30-day readmission rates
for heart failure).® Expected treatment benefits may differ depending on patients’ baseline
health status, other medical conditions, and broader determinants of health (including
patients’ mental health or access to care issues). These factors may moderate expected
treatment gains and/or may need additional resources to address them. Apart from risk
adjustment, our model also identified modifiable factors that can prompt further evaluation
and targeted interventions (such as behavioral health and care management), which may
improve the health status of patients with PAD.4344 Implementing programs to address
these factors would require a population health management strategy with infrastructure

to monitor and address psychosocial comorbidities in the clinic. Implementation science
methods and a more rigorous study of the best practices to integrate psychosocial screening
and potentially mental health care in the care of vascular patients would be prudent.
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The importance of validation and replication of prediction models is underscored by the
interactions we found, depending on the context patients with PAD are receiving their
care. Being able to leverage the international nature of the PORTRAIT registry highlighted
that health care contexts matter. The Netherlands/Australia have a different health care
system characterized by broader and affordable access and coverage for health services,

as compared with the United States.#>46 Future validation work across other registries,
settings, and patient cohorts to further refine risk adjustment modeling and generate a risk
score for health status to be used in a clinical setting would be beneficial.

Our study has the following limitations. First, patients excluded due to missing 12-month
PAQ scores had higher baseline PHQ-8 depression scores, PSS-4 stress scores, and GAD-2
anxiety scores, and were more likely to have a history of depression and to be sedentary
(Supplementary Table I, online only), which may limit the generalizability of the results.
Second, the initial and full models predicting 1-year health status only explained around
30% of the variation in 1-year health status. This is in line with other prediction models

for health status and highlights the challenge of achieving high variance explanation for
health status outcomes.3347:48 Third, we cannot make causal inferences between predictors
and health status outcomes due to the observational nature of this study. Finally, despite
internal validation analyses, further work is needed to extend generalizability of our findings
to patients seen outside the PORTRAIT study consortium.

CONCLUSIONS

A simple model consisting of 10 relatively easy obtainable characteristics was able to predict
in health status at 1 year among patients with symptomatic PAD undergoing routine clinical
care. The model can be used to identify sources of heterogeneity of health status responses
among patients from a complete biopsychosocial perspective and can be used as a model for
risk adjustment for performance-based care.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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ARTICLE HIGHLIGHTS

Type of Research: Retrospective review of prospectively collected
multicenter cohort study data

Key Findings: In 1073 patients with symptomatic peripheral artery disease,
the patient characteristics most predictive of 1-year health status (as
measured by the Peripheral Artery Questionnaire) were baseline health status,
depression, anxiety, low social support, new onset symptoms, duration of
symptoms, initial invasive treatment, insurance status, and race.

Take Home Message: Patients’ 1-year peripheral artery disease-specific
health status can be predicted from 10 mostly psychosocial and
socioeconomic patient characteristics.
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Fig 1.

Rsndom forest model importance weights for the 1-year Peripheral Artery Questionnaire
(PAQ) summary score. AB/, Ankle brachial index; BMI/, body mass index; CABG,
coronary artery bypass graft; CVA, cerebrovascular accident; £Q-5D-VAS, EuroQoL Five
Dimensions Questionnaire visual analog scale; £S5/, ENRICHD Social Support Inventory;
GAD-2, Generalized Anxiety Disorder-2 Item; PC/, percutaneous coronary intervention;
PHQ-8, Patient Health Questionnaire-8 Item; PSS-4, Perceived Stress Scale-4 Item; SET,
supervised exercise therapy; 7/A, transient ischemic attack.
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Forest plot with the base model of factors predicting 1-year Peripheral Artery Questionnaire
(PAQ) summary scores for patients with symptomatic peripheral artery disease (PAD) in all
countries (the United States, Australia, and the Netherlands). Variables are shown on the

y-axis, with the mean change in PAQ score on the x-axis. The mean change in PAQ score for
each variable is represented by the dot, with the confidence interval shown with the bars. A

dotted line is shown at a mean PAQ score of 0, with the values on the left indicating a worse
health status score and those on the right indicating a better health status score. GAD-2,
Generalized Anxiety Disorder-2 Item scale; PHQ-8, Patient Health Questionnaire-8 Item.
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Fig 3.
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Questionnaire (PAQ) summary scores for patients with symptomatic peripheral artery

Page 15

disease (PAD) in all countries (the United States, Australia, and the Netherlands). Variables
are shown on the y~axis, with the mean change in PAQ score on the x-axis. The mean change
in PAQ score for each variable is represented by the dot, with the confidence interval shown
with the bars. A dotted line is shown at a mean PAQ score of 0, with the values on the left
indicating a worse health status score and those on the right indicating a better health status
score. ABJ, Ankle brachial index; BM/, body mass index; CABG, coronary artery bypass
graft; CKD, chronic kidney disease; CVA, cerebrovascular accident; GAD-Z, Generalized
Anxiety Disorder-2 Item; PC/, percutaneous coronary intervention; PHQ-8, Patient Health
Questionnaire-8 Item; PV, peripheral vascular intervention.
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Fig 4.

Fogrest plot with the base model of factors predicting 1-year Peripheral Artery Questionnaire
(PAQ) summary scores for patients with symptomatic peripheral artery disease (PAD)
stratified by the United States vs non-United States (the Netherlands/Australia). Variables
are shown on the y~axis, with the mean change in PAQ score on the x-axis. The mean change
in PAQ score for each variable is represented by the dot, with the confidence interval shown
with the bars. A dotted line is shown at a mean PAQ score of 0, with the values on the

left indicating a worse health status score and those on the right indicating a better health
status score. GAD-2, Generalized Anxiety Disorder-2 Item scale; PHQ-8, Patient Health
Questionnaire-8 Item.

J Vasc Surg. Author manuscript; available in PMC 2024 June 16.



Page 17

Scierka et al.

Author Manuscript

2900 81¢’ (Ter) 28 (z'sT) 29 (6°€T) BYT ured >oeq 91U0IYD
6000 68 (To1) 29 (eom) 2y (co1) 60T 1aoued
LT0 600° (Le1) 16 (r'8) ve (9T7) Get uone||Lay ety
G9T°0 L00° (r'v) 62 (¥'8) ve (6'9) €9 asnge 0403y
S31IPIGIOWOD
Zr00 v0S' (T's1) 00T (291) L9 (L'51) 9T (1Ss3) 1oddns [e190s Mo
6500~  €SE (95'7) 86'0 (ev'1) 06'0 (15'7) 56'0 p21095 A1aIxUe 2-av'D
Sz0- 100>  (Le) TV (v62) 1€ (og€) 18°€ 3098 $S3.1S -S5d
vo0- 86 (50°9) ¥5'¥ (sev) ey (08') ov'y p21035 L0ISS2.03p §-OHd
|e190S0Y9ASd
9510 910" (6'ST) S0T (901 ¥ (6'€T) 8T 1502 0] NP 8189 JO BIUEPIOAY
70 60T (2'22) ogT (0L2) 01T (e'v2) 092 AKed oy Buniiopy
erro 299U (886) 859 (8'66) 907 (¢'66) ¥90T painsuj
20T 100> (5'98) 6/ (rev) vLT (€'02) 6L aA0ge J0 |00Yds YBly—uoleanp3
JI1WIOU0230120S
(000 (702) €8 (L) €8 eljessny
(00)0 (9°62) vee (z0¢) vee SpuelIaLIaN ayL
960'6T 100> (0°001) 999 (000 (T29) 999 salels pajun YL
Anunod
8520 100> (8'v9) 29¢ (e29) vi2 (9'69) 9€9 paLLeN
(52L) ey (5°86) TOV (r'z8) v88 aNUM
G6.0 100> (522) €8t (s19 (9°21) 68T aNYM-UON
aJey
(8'ov) 2Le (208) set (0°2¢8) L6E afewa
2Iz0 100> (¢'69) v6€ (¢69) 282 (0°€9) 929 ale
X3S
1£e0- 100>  (/£'6) 1889 (62'8) 72'59 (12'6)59'29 pSieak ‘aby

o1ydesbowaq

QNS  onfeAd  seYeIS panun  S3YEIS PAlUN-UON [e1oL onsusIveIRyD

AnsiBal 1 1wvH1H0d ayr wody syuedionied papnjoul Jo sonsiiaoeIeyd auljaseg

‘I 8lqeL

Author Manuscript Author Manuscript Author Manuscript

J Vasc Surg. Author manuscript; available in PMC 2024 June 16.



Page 18

Scierka et al.

89°0 100> (7'6T) 62T (00)0 (TeT) 621 paqiasald |0ZeIsof1D
V80 100> (z'06) 009 (2'98) vee (z'22) vz8 paquosald Jajaje|dnuy
G100 /08 (c18) OVS (908) vee (0°T8) 798 paquasald unels
209T 100> (9T) 01 (0'69) 672 (L'22) 622 13S 01 [edajey
SOLI18W 848D AVvd
¥920 100> (508) €02 (z61) 8L (z'92) 18¢ JuBLLIYEaI) SAISEAUI [eIHU]
¥0'0 v8g’ (9'98) Gve (z'v8) 862 (6'78) €v9 [ea1dA}—adA) wordwAs
vT0-  L20 (61°0) 890 (8T°0) 590 (61°0) 290 elav
(6'62) 86T (T'92) ¥o1 (5'82) zoe alanss
7800 18T (T0L) vov (6'€L) v62 (5'12) 862 8TRIapOW/PIIN
uoneIIISSe|d WoldwAs pioyiayinyg
6,90 100> (Tov) 292 (0'22) €62 (2'269) 095 19suo mau—uolyejussald woydwiAsg
yIv'0 100> (8'ee) Gee (c91) 99 (T'22) 162 UONUBAIB)UI JBINISEAOPUS JOHd
6520 100> (z'ot) 89 (Le)st (L2 €8 ssedAq [ealfins Jotid
¥0E0 100> (Lev) 62 (289) 6€C ('6v) 065 a|buis—(s)Ba| onewoidwAs
€ec0 100> (5TL) 6EY (509) 81 (8'29) 929  syuow 9<—swioydwAs Jo uoneinq
SansLILoeIeYd Avd
80V'0- 100>  (92°9) v9'6e (88) E'12 (509) 0T'62 Ol INg
LT20 100> (6'98) 8.5 (e'€6) 6.€ ('68) 296 snyels Bunjows
80€0 100> 1T 9L (¥e) vT (¥'8) 06 eaude dod|s
G210 o (Tv) L2 (6'9) 8¢ (T'9) &5 VIL Joud
1500 e (0'8) €5 (99) L (s2) 08 WAD Jold
1950 100> (zsp) T0€E (6'61) 18 (9'g€) z8¢ uonuaAsajul A1euoiod Jold
YrT0 920 (Lor) 1L (99) L2 (T6) 86 (93w 1o diy) snylE03ISO
1650 100> (9'68) 265 (8'59) 892 (9°08) 598 uosusadAH
6090 100> (z'68) v65 (9v9) €92 (6'62) 258 elwapidiisAq
2620 100> (L28) 152 (ev2) 66 (92¢) ose sajaqelq
120 100> (5€T) 06 (29) e (goT) €11 juaund ‘uolssaidaQ
9I¥'0 100> (o'v1) €6 (21t (2'6) vOT ainjre} 1eay aAnsabuod
61T°0 950 (L'v1) 86 (ce1)8L (o1) 9/1 aseasip Bun| a1u01yD
99¢'0 100> (L'v1) 86 (ev) LT (Lo1) ST1 aseasip Asupiy J1U0JyD
ANS 8anjeAd  S91eIS pallun  S8lelsS palun-uoN elol J11S14810BIRYD

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

PMC 2024 June 16.

in

available

J Vasc Surg. Author manuscript:



Page 19

Scierka et al.

"(94) Jaquinu se UMOUS Sa|geLieA Jaylo |[e ‘(uoleiAsp pJepuels) ueaw se A|Snonuiuod umN>_mc<m

"YOBNE 21WaYIS] JUBISURL)

W/ ‘80usJallIp Ueaw pazipiepuels ‘gus Adelay) asiosexa pasiaIadns /.S ‘W)l p-a]eds SSallS PanIsalad #-SSd ‘sallojdales) Buirebnsanu| :asessiq [eualy [esaydiiad Ul Sadideld Juswieal] 0] pajejay
SaW00INQ PaJBIuaD-1uaIed '/ /WM 1HOd ‘Wal| g-aireuuonsand) yijesH uaned ‘9-Oid ‘alreuuonsand) Alauy [esayduad ‘Ove ‘aseasip Aisue jesayduad Gy ‘wal| z-1apaosiq A1BIXuy pazijessuss z-gyo
‘Aiojuaau| 1oddns e1900S AHDIYNT YSST ‘81eas Bojeue ensia aireuuonsand) suolsuswiq aAl4 7000INT ‘SyA-d6-OF ‘USPIddE IeINISBA0IC8ISD ‘FA D ‘Xapul ssew Apoq /g ‘Xapul [elydeiq Uy Ygy

Author Manuscript

Sbz0 100> (LT22) LY (9%°02) 00°€S (89°'12) 5.6V

v200- T2 (LT°02) 28'99 (5997) £€'99 (00°6T) 99'99

»2100s Arewwins Ovd

£9100s SYA-AS-03

snyels ylfeay auljaseq

110 800° (ezv) 182 (0ve) eeT (z'68) ¥1¥ Areyuapas—iana| Aunoe [eaishyd
dINS anjend S9)e]S p=auun S9)e]S pallun-uUoN |elol alsusldeIeyD
Author Manuscript Author Manuscript

Author Manuscript

J Vasc Surg. Author manuscript; available in PMC 2024 June 16.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Scierka et al.

Table Il.

Model fit statistics for the base and extended models

Base model  Extended model

R2 0.313 0.334
AIC (smaller is better) 7352.0 7344.2
BIC (smaller is better) 7441.6 7523.4
Likelihood ratio test P<.001

AIC, Akaike information criteria; B/C, Bayesian information criteria.
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