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Examining Health Disparities: An Observational Study on Peripheral Vascular Access Outcomes 
among Hospitalized Patients

Peripheral intravenous catheter (PIVC) placement is the most common 
invasive procedure performed in healthcare, with an estimated 90% of 
hospitalized patients requiring PIVC access during their stay. This 
equates to around two billion PIVCs used annually.1–3 Studies report 
36% to 63% of catheters fail due to a variety of complications, 
including infiltration, occlusion, phlebitis, dislodgment, and infection. 
2–6 These failures not only cause immediate patient discomfort and 
increased clinical workload but also have wider implications such as 
prolonged hospital stays and delays in critical treatments.2 The factors 
contributing to PIVC failure are multifaceted, involving clinical 
presentation, patient anatomy, provider skill level, and procedural 
circumstances. One significant determinant that has not been 
comprehensively addressed within the literature is healthcare 
inequities. These inequities permeate the healthcare system, adversely 
influencing outcomes across a spectrum of conditions and 
interventions.7,8 It is well-documented that such disparities contribute 
to differential rates of chronic diseases and mortality; yet, their impact 
on PIVC placement and outcomes has not been similarly scrutinized.

Introduction

Objectives
The objective of this study is to explore the relationship between 

healthcare disparities and PIVC outcomes. Specifically, we seek to 
identify the demographic and socioeconomic factors that correlate with 
increased PIVC failures and complications.  

The study included all patients over age 18 who presented to one of 
four Corewell Health System emergency departments between January 
1st, 2021, and January 31st, 2023, that underwent PIVC placement 
during their emergency room encounter. For each individual encounter, 
epidemiological, demographic, therapeutic, clinical, and outcomes data 
were collected. Participants were excluded if there was missing PIVC 
placement documentation. The primary outcome is the proportion of 
PIVC dwell time to hospitalization length of stay, which is expressed 
as the proportion of dwell time (hours) to hospital stay (hours) x 
100%. Secondary outcomes include PIVC dwell time, time from ED 
arrival to PIVC placement, and reason for removal of the PIVC. After 
multivariable linear regression, multivariate linear regression analysis 
was utilized to adjust for confounders and best estimate the true effect 
of each variable. 

Methods

Between January 1st, 2021, and January 31st, 2023, there were 144,524 
ED encounters that met inclusion criteria. The average age was 65.7 
years and 53.4% were female. 97,069 (67.2%) encounters identified as 
White or Caucasian, 38,956 (27.0%) identified as Black or African 
American, 2,908 (2.0%) identified as Asian, 484 (0.3%) identified as 
American Indian or Alaska Native, and 5,107 (3.5%) identified as a 
race other than the four predominant categories. The majority of 
encounters occurred at a large, academic, tertiary care center (55362 
[38.3%]). The median proportion of PIVC dwell time to hospital 
length of stay for the entire cohort was 0.88; individuals identifying as 
Asian had the highest value (0.94) while individuals identifying as 
Black or African American had the lowest value (0.82). The median 
PIVC dwell time was 68.3 hours. The median proportion of PIVC 
dwell time to hospital length of stay among Black females was 0.76, 
compared to White males at 0.93 (p<0.001). Failure as the reason for 
PIVC removal was highest in Black females (39.5%), followed by 
White females (37.5%), Black males (33.7%), and White males 
(31.2%; p<0.001).

A multivariable linear regression analysis with confounding variables 
for the outcome of proportion of PIVC dwell time to hospital length of 
stay was used in conjunction with a random forest model to determine 
appropriate variables for the multivariable linear regression analysis 
and the variables’ contribution to the models’ predictive accuracy, 
respectively. Multivariable linear regression with sex and race 
interaction variable analysis of the proportion of dwell time to hospital 
length of stay demonstrated that compared to Black females, Black 
males had 10.0% greater proportion of dwell to stay (p<0.001) and 
White males were 19.6% greater (p<0.001). (Table 1)
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Conclusions

Results

Overall, this observational cohort study of over 140,000 PIVC’s in 
hospitalized patients demonstrated that significant health disparities 
exist within PIVC survivability. Black females face the highest risk of 
compromised PIVC functionality, resulting in approximately one full 
day less of reliable PIVC access than White males. Additional research 
is required to improve the understanding of the impact on health 
disparities and PIVC outcomes as well as potential solutions. 

Table 1. Multivariable linear regression with age and race interaction analysis of the 
proportion of dwell time to hospital length of stay for admitted patients. 
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