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Within the United States the prevalence of overweight (BMI >25) and obese adults (BMI > 30) 
continues to increase, and recent reports suggest that approximately 73% of adults are overweight 
and 43%, obese, , based on body mass index (BMI) measurements.1 Patients with higher BMIs, pose 
technical challenges when providing regional anesthetic (RA) care, such as increased difficulty with 
positioning and identifying anatomic landmarks. While ultrasound guidance has become the gold-
standard technique for the performance of RA, excess adipose tissue attenuates ultrasound beams, 
leading to poorer image quality and increased artifact.2 A multitude of studies across different 
specialties have reported how patient factors such as race/ethnicity, primary language, and insurance 
type may be associated with disparities in RA utilization.3,4 However, research into how patient BMI 
may affect RA usage is sparse, and specifically, there are no studies that evaluate the impact of BMI 
on the use of RA for patients undergoing intra-abdominal procedures. The objective of this study was 
to evaluate the impact that BMI has on elective adjunctive RA utilization. We hypothesized that 
patients with higher BMIs would receive peripheral nerve blocks (PNBs) less frequently when 
compared to patients with lower BMIs, even when corrected for demographic and health factors.

INTRODUCTION

This IRB-approved retrospective study included patients 18 years or older who underwent intra-
abdominal surgery within a single health system between January 2018 and April 2023. Demographic 
and medical data was queried and extracted via the EPIC EHR system. Identification of patient 
population was done via CPT codes related to intra-abdominal gallbladder, appendix, gastric, colon, 
small bowel, hernia, prostrate, uterine, ovarian, and rectal procedures. Demographic information 
collected included age, sex, and primary language. Medical data extracted include BMI, ASA score, 
procedure type, use of PNBs, emergency/elective status, and ICD10 codes associated with the 
hospital encounter. Statistical analysis was performed in R version 4.3.2. Univariate logistic 
regression was conducted to evaluate the association of BMI and PNB utilization. In addition, a 
multivariate logistic regression accounting for each patient’s demographic and medical data was 
conducted to evaluate the association of BMI and PNB utilization. P-values were reported for all 
statistical tests, and P<0.05 was considered statistically significant.

METHODS
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Study Population: This study initially queried 34,497 patients. There were 5,947 patients excluded 
due to missing BMI or height/weight data. A total of 28,550 patients were included in the final 
analysis. Mean age was 49.01 (16.70), mean BMI was 30.44 (8.74), 21,493 (64.4%) patients were 
female, and 5208 (15.6%) of patients received PNBs. Patient demographics appear in Table 1.

Block Type: 4 main types of blocks were utilized in our study population: transversus abdominis 
plane (TAP), rectus sheath (RS), quadratus lumborum (QL), erector spinae plane (ESP). Each broad 
category of block type includes the different variations that exist such as bilateral/unilateral and 
different approaches. In all, 5,540 blocks were performed: 4,209 TAP, 560 RS, 722 QL, and 49 ES. 
Some patients received more than 1 block type for a given procedure. Block distribution by procedure 
type appears in Table 2.

Univariate Regression Analysis: In the univariate analysis, we evaluated the association between 
BMI and PNB utilization within our cohort. The odds of receiving a PNB decreased significantly with 
increasing BMI. For every one-unit increase in BMI the odds of receiving a PNB decreased by 6.5% 
[OR 0.935, (95% CI 0.931, 0.939)].

RESULTS

Prior research has been inconclusive about the impact that BMI has on the utilization of RA techniques. 
Beletsky and colleagues have previously reported that BMI has no impact on the utilization of RA.5 We 
found that patients with higher BMIs were associated with both lower unadjusted and adjusted odds of 
receiving a PNB perioperatively. The unadjusted and adjusted results suggest that provider bias may 
exist with regards to utilizing PNBs in patients with higher BMIs. However, as the adjusted odds of 
receiving a PNB were higher than the unadjusted odds, we must acknowledge the fact that other 
patient and/or provider factors contribute to the rate of PNB utilization. Additionally, it should be noted 
that the study by Beletsky and colleagues was conducted within a limited subset of procedures where 
RA was heavily protocolized. In contrast, our study focused on intra-abdominal procedures where 
PNBs are utilized electively, and generally at the discretion of the care team. Given the contrasting 
results and heterogeneous procedure mix, future studies are needed to fully elucidate the effect that 
BMI has on PNB utilization.

Limitations of this study include the fact that this only represents a single health system. The results 
presented may not be generalizable to other institutions with different patient populations, policies, or 
care teams. Additionally, only data entered within the EPIC EHR system could be gathered, thus more 
complex discussions revolving around provider and/or patient reluctance surrounding the use of PNBs 
could not be evaluated.

DISCUSSION

Table 1 (right) :  Demographics

Variable Category Count Variable Category Count

BMI (mean (SD)) 30.44 (8.74) Age (mean (SD)) 49.01 (16.70)

Sex (%) Male 11883 (35.6) Approach (%) Lap. 27174 (81.4)

Sex (%) Female 21493 (64.4) Approach (%) Open 6202 (18.6)

Appendix (%) 0 31042 (93.0) PNB (%) 0 28168 (84.4)

Appendix (%) 1 2334 (7.0) PNB (%) 1 5208 (15.6)

Gallbladder (%) 0 27536 (82.5) Emergent (%) Elective 28653 (85.8)

Gallbladder (%) 1 5840 (17.5) Emergent (%) Emergent 4723 (14.2)

Colon (%) 0 29316 (87.8) ASA Score (%) ASA 1 2229 (6.7)

Colon (%) 1 4060 (12.2) ASA Score (%) ASA 2 16798 (50.4)

Gastric (%) 0 26172 (78.4) ASA Score (%) ASA 3 13301 (39.9)

Gastric (%) 1 7204 (21.6) ASA Score (%) ASA 4 973 (2.9)

Hernia (%) 0 28394 (85.1) Language (%) English 28419 (85.4)

Hernia (%) 1 4982 (14.9) Language (%) Spanish 3612 (10.9)

Uterine (%) 0 28394 (85.1) Language (%) Chinese 501 (1.5)

Uterine (%) 1 4982 (14.9) Language (%) Other 738 (2.2)

Ovarian (%) 0 29479 (88.3) DM (%) 0 28920 (86.6)

Ovarian (%) 1 3897 (11.7) DM (%) 1 4456 (13.4)

Rectal (%) 0 33140 (99.3) HTN (%) 0 27132 (81.3)

Rectal (%) 1 236 (0.7) HTN (%) 1 6244 (18.7)

Small Bowel (%) 0 32039 (96.0) CAD (%) 0 32083 (96.1)

Small Bowel (%) 1 1337 (4.0) CAD (%) 1 1293 (3.9)

Procedure Type # Cases #TAP (%) #RS (%) #QL (%) #ESP (%)

Appendix 2334 46 (1.97) 12 (0.51) 9 (0.39) 0 (0)

Gallbladder 5828 89 (1.53) 24 (0.41) 8 (0.14) 0 (0)

Colon 3986 1846 (46.31) 295 (7.4) 158 (3.96) 9 (0.23)

Gastric 7115 199 (2.8) 33 (0.46) 36 (0.51) 9 (0.13)

Hernia 4959 504 (10.16) 30 (0.6) 31 (0.63) 1 (0.02)

Uterine 4892 1096 (22.4) 94 (1.92) 380 (7.77) 24 (0.49)

Ovarian 3300 146 (4.42) 15 (0.45) 80 (2.42) 3 (0.09)

Rectal 138 71 (51.45) 7 (5.07) 3 (2.17) 0 (0)

Small Bowel 824 212 (25.73) 50 (6.07) 17 (2.06) 3 (0.36)

Variable OR 95% Confidence Interval p-value
Age 0.996 0.993 - 0.998 < 0.001
BMI 0.976 0.971 - 0.982 < 0.001

PROCEDURE TYPE
Appendix Reference

Gallbladder 0.889 0.644 - 1.237 0.477
Colon 42.761 32.713 - 56.949 < 0.001

Gastric 2.234 1.649 - 3.071 < 0.001
Hernia 3.929 2.972 - 5.284 < 0.001
Uterine 15.760 11.878 - 21.109 < 0.001
Ovarian 3.099 2.284 - 4.236 < 0.001
Rectal 41.250 26.720 - 64.332 < 0.001

Small Bowel 15.006 11.053 - 20.661 < 0.001
APPROACH

Laparoscopic Reference
Open 1.055 0.933 - 1.192 0.394
SEX

Male Reference
Female 0.647 0.582 - 0.72 < 0.001

ASA CLASSIFICATION
ASA 1 Reference
ASA 2 1.364 1.153 - 1.623 < 0.001
ASA 3 1.233 1.024 - 1.489 0.029
ASA 4 0.548 0.421 - 0.713 < 0.001

LANGUAGE
English Reference
Spanish 0.732 0.637 - 0.839 < 0.001
Chinese 0.473 0.359 - 0.619 < 0.001
Other 0.840 0.667 - 1.054 0.136

COMORBIDITIES
Diabetes 0.908 0.806 - 1.021 0.108

Hypertension 1.077 0.972 - 1.193 0.154
Coronary Artery 

Disease 1.200 0.998 - 1.438 0.050

Emergency Surgery 0.891 0.792 - 1.002 0.054
Approach*Sex 3.202 2.747 - 3.733 < 0.001
(INTERCEPT)

Intercept 0.059 0.041 - 0.083 < 0.001

INTRODUCTION
Multivariate Regression Analysis: In the multivariate analysis, we evaluated the association between 
BMI and PNB utilization while accounting for the following variables: procedure type, laparoscopic vs. 
open, age, sex, language, elective vs. emergency, ASA score, and medical comorbidities (HTN, CAD, 
DM). When accounting for all these additional factors, the odds of receiving a PNB still decreased 
significantly with increasing BMI. For every one-unit increase in BMI the odds of receiving a PNB 
decreased by 2.3% [OR 0.976, (95% CI 0.970, 0.982)]. Additional information about the regression 
analysis appears in Table 3.

RESULTS (CONTINUED)

Table 3 :  Multivariate Regression Analysis

Table 2 :  Number of blocks per procedure type


