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Characteristics of United States nursing 
homes with high percentages of stage 2–4 
pressure injuries among high-risk nursing 
home residents with obesity

Abstract
Obesity rates in nursing homes (NHs) are increasing. Residents with obesity are at risk for poor outcomes such as pressure 
injuries (PIs) due to special care needs such as bariatric medical equipment and special protocols for skin care. PIs 
among resident populations is a sign of poor quality NH care. The purpose of this retrospective observational study was 
to identify characteristics of NHs with high rates of stage 2–4 PIs among their high-risk residents with obesity. Resident 
assessment data were aggregated to the NH level. NH structure and process of care and antecedent conditions of the 
residents and environment measures were used in bivariate comparisons and multivariate logistic regression models to 
identify associations with NHs having high rates of stage 2–4 PIs among high-risk residents with obesity. We identified 
three characteristics for which the effect on the odds was at least 10% for clinical significance – for-profit status, large 
facilities, and the hours of certified nursing assistants (CNAs) per patient day (HRPPD). This study identified several NH 
characteristics that are associated with higher risk for PIs, which can be targeted with evidence-based interventions to 
reduce the risk of these adverse safety events occurring.

Introduction
Pressure injuries (PIs) among high-risk nursing home (NH) 
residents is a quality of care indicator1. PIs are defined 
as damage to a localised area of skin and/or underlying 
tissue due to pressure or shearing with pressure2. PIs 
range in severity based on the depth of the skin damage, 
ranging from stage 1 (skin redness) to stage 4 (deep wound 
showing muscle or bone)3. The 2015 Nursing Home Data 
Compendium reported 5.1% of residents had PIs at stage 2 
or greater4. However, recent research has indicated PIs are 
underreported in NHs in the United States (US)5. PIs can 

be painful, lower quality of life, and may lead to infections, 
hospitalisations, higher healthcare costs, and an increased 
risk of death6,7.

Previous research has noted that being underweight is a 
risk factor for development of PIs, and obesity reduces the 
risk8; although a systematic review and meta-analysis found 
the odds of PIs among persons with obesity (body mass 
index [BMI] ≥30) versus those who were not obese was not 
significant9. However, recent research in 2023 has identified 
a U-shaped relationship between BMI and PIs. Specifically, 
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for every one-unit increase in BMI, the risk of a PI decreased 
by 8.6% until BMI reached 27.5. For every one-unit increase 
in BMI after 27.5, the risk of a PI increased by 1.4%10.

US NHs provide long-term care for individuals who have 
physical or mental functional limitations limiting their ability to 
perform activities of daily living such as dressing, grooming 
and toileting and/or perform instrumental activities of daily 
living such as managing medications, paying bills and 
cooking. Some NHs provide skilled nursing services after 
a post-acute care stay. The Centers for Medicare and 
Medicaid Services regulate US NHs alongside the individual 
states. Medicare provides payment for skilled NH care after 
a qualified acute care stay primarily for individuals over the 
age of 65 years. Medicaid is the primary payer of NH care 
in the US. It covers the cost of care for individuals who are 
no longer able to self pay or do not have long-term care 
insurance.

US NHs are experiencing increasing rates of obesity among 
their resident populations. By 2015, the obesity rate among 
NH residents was 28%11,12. If the trend in US NHs follows the 
trends among the US population13, the obesity rates in NHs 
are likely to continue to increase. The literature indicates that 
NH residents with obesity have different care needs such 
as needing two or more staff to assist them with personal 
care14,15 and special skin care needs16. Residents with obesity 
are at risk for atypical PIs resulting from ill-fitting chairs, 
beds or wheelchairs16,17. Residents with a large abdominal 
panniculus can also develop PIs in the suprapubic area due 
to the weight of the panniculus16. These challenges may 
lead to adverse safety outcomes, including PIs, and are an 
indicator of poor quality of care.

Cai et  al18 found moderate to severe obesity among NH 
residents increased the odds for PIs by 15%, even after 
accounting for baseline health conditions and facility-level 
factors. Cai et al also found increased PIs among residents 
with moderate-to-severe obesity in NHs with lower levels of 
certified nursing assistants (CNAs)18.

NH residents with obesity are at increased risk for PIs due 
to limited mobility, pressure due to excess body weight, and 
skin shear during movement. Although bony prominences 
may be padded with adipose tissue, skin folds can present 
significant pressure risk, including pressure necrosis. 
Patients weighing more than 300 pounds (136kg) require 
specialised support surfaces and adequately sized medical 
equipment to lower the risk of PIs16,19. A federal report on 
NH quality highlighted the problem of inadequately sized 
medical equipment; a resident with obesity was admitted to 
a NH without any PIs. After just 7 days, the resident had four 
stage 2 PIs, and three stage 1 PIs. The PIs were the result of 
a bed and mattress being too small to allow sufficient turning 
of the resident17.

NH residents with obesity are also at an increased risk of 
developing a PI due to impaired vascularity of adipose tissue 

in individuals with obesity and decreased independence 
with mobility. These factors lead to pressure over bony 
prominences and decreased perfusion of tissue which 
increase the risk of PI20,21. 

We undertook this study to identify characteristics of NHs 
associated with variation in rates of PIs among their residents 
with obesity. Previous research in this area examined only 
one facility level characteristic and focused on individual 
residents rather than NHs18. Our study focused on NHs 
and included many facility level characteristics that could 
affect quality of care, as well as the presence of PIs. We 
applied Coyle and Battles’ adaptation of Donabedian’s 
Structure-Process-Outcomes (SPO) model to guide our 
study. Donabedian’s SPO model suggests the structure of 
care (organisational characteristics such as profit status) 
affects the process of care (e.g., use of restraints) which 
affects the outcomes of care (PIs)22. Coyle and Battles 
incorporated antecedent characteristics into Donabedian’s 
model to represent patient/resident characteristics (resident 
weight at admission) that could affect the process of care 
and environmental/contextual factors that could affect the 
structure of care (Medicaid NH payment rates)23. Thus our 
study fills the gap on NH-related characteristics associated 
with high rates of PIs among residents with obesity.

Methods
A retrospective observational design was used for this study.

Data source

The 2017–2018 minimum dataset (MDS 3.0) provided resident 
information. Facility characteristics were drawn from Brown 
University’s LTCFocus 2017 and the Certification and Survey 
Provider Enhanced Reporting (CASPER) dataset. County-
level information came from County Health Rankings and the 
Area Health Resource File for 2017. State Medicaid NH 2017 
per diem rates were drawn from GenWorth Financial, Inc.

Sample

Quarterly assessments for long-stay (length of stay in the 
facility ≥100 days) residents with obesity were aggregated 
to calendar quarters per facility and served as the unit of 
analysis. Obesity was defined as BMI ≥30, calculating BMI 
using height and weight measures available in the MDS and 
the BMI formula (body weight in kilograms divided by height 
in metres squared)24. For privacy reasons, NHs with fewer 
than 11 residents with obesity were excluded and resident 
age was top coded to age 89 as per human subjects research 
protection. After excluding NHs with missing information, the 
final sample included 8,814 individual NHs and 54,653 NH 
calendar quarters of quarterly assessments.

Dependent variable

The outcome of interest was presence of stage  2–4 PIs 
among high-risk NH long-stay residents with obesity. The 
Centers for Medicare and Medicaid Services’ NH quality of 
care measure limits the PIs to stage 2–4 and unstageable. 
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For the purposes of this study, we limited PIs to stage 2–4. 
High-risk is defined as having one or more of the following 
conditions – impaired in bed mobility or transfer, comatose, 
or having malnutrition or being at risk for malnutrition1. 
The data for this variable came from the MDS 3.0 and was 
dichotomised as 1 for presence of stage 2–4 PIs and 0 for 
no such PI. NH calendar quarter quarterly assessments were 
sorted into four categories representing four levels of the 
percentage of high-risk residents with a stage 2–4 PIs. The 
first category was for NHs with no high-risk residents with 
obesity with stage 2–4 PIs during the quarter. The remaining 
three categories were tertiles based on the percentage 
of residents with obesity who experienced at least one 
stage 2–4 PI as shown on their quarterly assessment.

Independent variables

The conceptual framework provided guidance on other 
variables included in the analysis.

Structure characteristics included occupancy rate, chain 
entity, for-profit entity, and size based on categories of 
number of beds – small-sized ≤100 beds, medium-sized 
101–150 beds, and large-sized >150 beds.

Process measures included percentage of residents who 
were restrained (physically or chemically), acuity index25, 
skill mix (ratio of registered nurses (RN) to other nurses), the 
number of RN hours per patient day (HRPPD), the number 
of licensed practical nurse (LPN) HRPPD, the number of 
CNA HRPPD, the number of severe life safety inspection 
deficiencies (e.g.,, fire suppression system not working), and 
the number of severe health inspection deficiencies (e.g., 
failure to adhere to infection control measures). Deficiencies 
are given for violations to NH regulations found during 
regularly scheduled inspections. Severe deficiencies are 
those that present potential harm to residents.

Resident antecedent conditions represent characteristics 
of the NH residents when they are admitted to the NH. 
They include the percentage of all residents with Medicaid, 
percentage of all residents with Medicare, percentage of all 
residents who were from racial/ethnic minority groups (as a 
proxy measure for quality of care26), and the percentage of all 
residents in the NH who were obese (divided into quartiles).

Environmental antecedent conditions represent characteristics 
of the county in which the NH is situated. They included a 
measure of NH market competition called the Herfindahl-
Hirschman Index (HHI, sum of the NH market share of beds 
squared for that county)27, county per capita income divided 
by 10,000, the percentage of racial/ethnic minorities in the 
county population, the percentage of the county population 
less than 65 years, the core-base statistical area (CBSA) as 
a categorical measure of rurality (metropolitan, micropolitan 
and non-metro/micropolitan) and the county obesity rate. 
The state Medicaid per diem (measured in dollars) was also 
included. These measures are commonly used in NH quality 
of care research28,29.

Analysis

Descriptive statistics NH resident assessments previously 
aggregated to calendar quarters were sorted into the four 
categories of stage 2–4 PIs – zero event category, tertile 1, 
tertile  2 and tertile  3. Comparison tests (ANOVAs and 
Chi-Square) were used to assess differences in structure, 
process and antecedent condition variables among the 
NHs calendar quarters for the lower categories (zero event 
category and tertiles  1  &  2) versus the highest category 
(tertile  3) of stage  2–4 PIs among residents with obesity. 
Multivariable logistic regression was used to assess whether 
the variables affected the probability the NH quarter would 
be in the highest category of the stage  2–4 PIs among 
high-risk residents with obesity compared to the three 
lower categories. The models were additionally adjusted 
for annual and quarterly fixed effects, and standard errors 
were clustered at the facility level. Analyses were undertaken 
using Stata Statistical Software Release 16 (StataCorp, LLC, 
College Station, TX). Statistical significance was determined 
with an alpha of 0.05.

Results
Table 1 shows characteristics of the four categories of rates 
of stage  2–4 PIs among NH residents with obesity. The 
obesity rate for all residents of the NHs was lowest among 
the tertile  2 (28.97%) but was highest among the tertile  1 
category (29.92%, p<0.001). The vast majority of NHs were 
in the zero event category (n=32,493) and the fewest NHs 
were in the tertile 3 category (n=6,846, p<0.001).

Table  2 provides results of the comparison of the 
characteristics of NHs in the high category of stage 2–4 PIs 
among residents with obesity compared with NHs in the 
lower categories. Given the large number of NHs (n=54,653), 
nearly all associations were significant, and we have opted to 
focus on associations where the relative differences between 
NH in high and lower categories was at least 10% different.

In terms of structure characteristics, NHs with high rates of 
stage  2–4 PIs were less likely to be affiliated with a chain 
(57.62%) or a for-profit entity (67.93%) than NHs with low 
rates of stage  2–4 PIs (60.59% and 73.14%, p<0.001). 
NHs with high rates of stage 2–4 PIs were more likely to be 
classified as small-sized (38.75%) or medium-sized (43.57%) 

Category
Mean rate of 
stage 2–4 PIs*

% obese*
NH quarters 
(n=54,653)*

Zero event 0.00% 29.07% 32,493

Tertile 1 3.94% 29.92% 7,672

Tertile 2 6.88% 28.97% 7,642

Tertile 3 13.20% 29.68% 6,846

Table 1. Mean rates of stage 2–4 PIs residents with obesity, 
overall NH obesity rates among all NH residents, and number 
of NH quarters by category of rates of stage 2–4 PIs among 
residents with obesity

*The variation in the rates across the categories for all three 
measures was significant at p<0.001

Felix et al	 Pressure injuries among nursing home residents with obesity
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Characteristics
Stage 2–4 PIs among NH residents with obesity 
on NH quarters of assessments

Low categories (n=47,807)* High category (n=6,846)

Structure** Mean SD Mean SD p

Occupancy rate 82.96 12.74 81.03 13.60 <0.001

State Medicaid per diem ($) 241.73 64.71 237.48 63.78 <0.001

n % n % p

Chain status 28,831 60.59 4098 57.62 <0.001

For-profit status 34,804 73.14 4831 67.93 <0.001

Size:

  Small-sized (0–100 beds) 14,657 30.80 2756 38.75 <0.001

  Medium-sized (101–150 beds) 20,290 42.64 3099 43.57

  Large-sized (>150 beds) 12,637 26.56 1257 17.67

Process** Mean SD Mean SD p

% of all residents restrained 0.65 3.16 0.80 3.71 0.001

Acuity index 12.24 1.19 12.32 1.40 <0.001

Skill mix (RN to other nurses) 0.32 0.17 0.32 0.17 0.10

RN HRPPD 0.40 0.25 0.40 0.26 0.52

LPN HRPPD 0.84 0.29 0.85 0.32 0.0003

CNA HRPPD 2.24 0.64 2.20 0.59 <0.001

Severe life safety deficiencies 1.22 2.32 1.29 2.33 0.03

Severe health deficiencies 0.51 1.07 0.59 1.17 <0.001

Antecedent conditions: residents** Mean SD Mean SD p

% of all residents on Medicaid 65.72 17.02 66.31 16.93 0.01

% of all residents on Medicare 11.19 7.88 11.40 7.96 0.04

% of all residents who were of a minority race/ethnicity 21.70 22.27 24.96 24.12 <0.001

% of residents with obesity of all residents by quartile: n % n % p

  Quartile 1 11,808 24.82 1779 25.01 0.69

  Quartile 2 12,155 25.54 1772 24.92

  Quartile 3 11,586 24.35 1738 24.44

  Quartile 4 12,035 25.29 1823 25.63

Antecedent conditions: environment** Mean SD Mean SD p

Herfindahl-Hirschman Index 0.09 0.22 0.10 0.22 0.14

County per capita income/10,000 4.80 1.39 4.72 1.37 <0.001

County % minority residents 20.06 14.62 21.30 15.68 <0.001

County % residents under 65 years 80.97 4.43 80.86 4.45 <0.001

County obesity rate 29.50 4.66 29.88 4.67 0.14

Core-based statistical area: n % n % p

  Non-metropolitan/micropolitan 5323 11.19 1064 14.96 0.60

  Metropolitan 35,687 75.00 4773 67.11

  Micropolitan 6574 13.82 1275 17.93

Year:

  2017 24,322 50.88 23,485 49.12 0.04

  2018 3,572 52.18 3,274 47.82

Table 2. Comparison of characteristics between NHs quarters (n=54,653) in the high category of stage 2–4 PIs among high-risk 
residents with obesity and NHs quarters in the low categories* of stage 2–4 PIs among high-risk residents with obesity

Felix et al	 Pressure injuries among nursing home residents with obesity
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than NHs with low rates of stage  2–4 PIs (30.80% and 
42.64%, p<0.001). On the other hand, there was a higher 
percentage of large-sized NHs among NHs with low rates of 
stage 2–4 PIs (26.56%) than NHs with high rates of stage 2–4 
PIs (17.67%, p<0.001).

Among process measures, 0.80% of residents in NHs with 
high rates of stage 2–4 PIs were restrained compared with 
0.65% of residents in NHs with lower rates of stage 2–4 PIs 
(p=0.001). NHs with high rates of stage 2–4 PIs had higher 
rates of severe health deficiencies (1.17) than NHs with lower 
rates of stage 2–4 PIs (1.07, p<0.001).

Among resident antecedent characteristics, there was a 
significantly higher percentage of racial/ethnic minority 
residents of NHs with high rates of stage 2–4 PIs (24.12%) 
compared to NHs with lower rates of stage  2–4 PIs 
(22.27%, p<0.001). There were no environmental antecedent 
characteristics that met the 10% threshold.

Results of the multivariable logistic regression to identify 
characteristics statistically related to NHs having high rates 
of stage 2–4 PIs among residents with obesity are shown in 
Table 3.

Structure characteristics

As occupancy rate increased, the odds of a NH being in 
the highest category of stage  2–4 PIs decreased by 1% 
(OR=0.99; p<0.001). NHs that were for-profit had 13% 
greater odds of being in the highest category of stage 2–4 
PIs (OR=1.13, p<0.001). Compared with NHs that are small-
sized, NHs that were large-sized had 30% lower odds of 
being in the highest category of stage  2–4 PIs (OR=0.70, 
p<0.001).

Process characteristics

For each additional percentage increase in the number of 
NH residents who were restrained, the odds of NH quarters 
being in the highest category of stage 2–4 PIs increased by 
1% (OR=1.01, p=0.01). NHs with a higher number of CNA 
HRPPD had 11% lower odds of being in the highest category 
of stage  2–4 PIs (OR=0.89, p<0.001). As the number of 
severe health deficiencies increased, the odds of NHs being 

in the highest category of stage  2–4 PIs increased by 4% 
(OR=1.04, p<0.001).

Resident antecedent characteristics

Each additional percentage of racial/ethnic minority residents 
increased the odds of NH being in the highest category of 
stage 2–4 PIs by 1% (OR=1.01, p<0.001).

Environmental antecedent characteristics

The county obesity rate was significantly associated with 
increased odds of NH being in the highest category of 
stage 2–4 PIs (OR=1.02, p=0.002).

Discussion
Development of PIs among NH residents is an indication of 
poor quality NH care1. Previous research has documented 
characteristics of residents with obesity that put them at 
risk for PIs. These included limited mobility, pressure due to 
excess body weight, and skin shears during movement16,19. 
However, limited evidence exists as to what characteristics 
of NHs may be associated with increased risk of PIs among 
residents with obesity.

We identified eight NH characteristics that varied significantly 
between NHs with low rates of stage  2–4 PIs among their 
high-risk residents with obesity and NHs with high rates of 
stage 2–4 PIs among their high-risk residents with obesity. 
Although these eight characteristics reach the level of 
statistical significance (p≤0.05), not all of the characteristics 
showed enough effect to have clinical significance or 
implications for clinical practice30. Therefore, we will focus 
our discussion only on the three characteristics for which the 
effect on the odds was at least 10% – for-profit status, large 
facilities, and the hours of CNA HRPPD.

For-profit status

In the descriptive analysis, we found there was a significantly 
lower percentage of for-profit NHs in the high category 
of rates of stage  2–4 PIs among high-risk residents with 
obesity. However, in the fully adjusted models, we found the 
opposite, that is for-profit NHs were associated with a 13% 
increase in the odds that NHs would be in the high category 
of rates of stage 2–4 PIs among their high-risk residents with 

Characteristics
Stage 2–4 PIs among NH residents with obesity 
on NH quarters of assessments

Low categories (n=47,807)* High category (n=6,846)

Quarter:

  Quarter 1 11,964 25.03 1,760 25.71 0.03

  Quarter 2 11,828 24.74 1,779 25.99

  Quarter 3 11,968 25.03 1,647 24.06

  Quarter 4 12,047 25.20 1,660 24.25

Notes: *The lower categories were the zero event category plus tertile 1 and tertile 2. 
** Bolded terms are domains of the study’s conceptual framework. 
CNA= Certified Nursing Assistant, HRPPD= Hours per patient day, LPN= Licensed Practical Nurse, NH= Nursing Home, PI= Pressure Injury, 
RN= Registered Nurse, SD=Standard Deviation.

Felix et al	 Pressure injuries among nursing home residents with obesity
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obesity. The literature lacked any evidence that we could 
locate on the association between high rates of PIs among 
NH residents and for-profit NH status. However, the literature 
does indicate an association between for-profit NHs and 
lower quality of NH care31,32, and PIs among NH residents is 
an indicator of poorer quality NH care1. For-profit NHs may 
have a valuable opportunity to address the issue of having an 
elevated risk for persons with obesity with stage 2–4 PIs by 
implementing specific interventions to prevent PIs33.

Although not focused on residents with obesity, several 
studies show promising interventions for PI prevention 
among NH residents33,34. One successfully implemented care 
bundles that addressed three elements – support surfaces, 
skin inspections and repositioning. The care bundles would 
have to be modified to support the needs of residents 
with obesity, including support surfaces and beds that 
are bariatric rated. The study also included suggestions 

Characteristics OR SE p

Structure*

Occupancy rate 0.99 0.00 <0.001

State Medicaid per diem ($) 0.95 0.08 0.59

Chain status 0.94 0.04 0.13

For-profit status 1.13 0.05 0.01

Size:

  Small-sized (0–100 beds) ref ref ref

  Medium-sized (101–150 beds) 0.92 0.92 0.92

  Large-sized (>150 beds) 0.70 0.04 <0.001

Process*

% of all residents restrained 1.01 0.00 0.01

Acuity index 1.03 0.02 0.08

Skill mix (RN to other nurses) 0.93 0.38 0.86

RN HRPPD 1.49 0.33 0.07

LPN HRPPD 1.10 0.14 0.44

CNA HRPPD 0.89 0.03 <0.001

Severe life safety deficiencies 1.01 0.01 0.42

Severe health deficiencies 1.04 0.02 0.03

Antecedent conditions: residents*

% of all residents on Medicaid 1.00 0.00 0.19

% of all residents on Medicare 1.00 0.00 0.16

% of all residents who were of a 
minority race/ethnicity 1.01 0.00 <0.001

Table 3. Multivariate logistic regression analysis of characteristics associated with NHs quarters (n=54,653) being in the highest 
category (n=6,846) of stage 2–4 PIs among residents with obesity compared to the lower categories (n=47,807) of stage 2–4 PIs 
among residents with obesity.

Characteristics OR SE p

% residents with obesity of all residents by quartile:

  Quartile 1 ref ref ref

  Quartile 2 1.02 0.05 0.68

  Quartile 3 0.98 0.06 0.72

  Quartile 4 1.05 0.06 0.43

Antecedent conditions: environment*

Herfindahl-Hirschman Index 0.95 0.08 0.59

County per capita income/10,000 1.01 0.02 0.82

County % minority residents 1.00 0.00 0.55

County % residents under 65 years 0.99 0.00 0.09

County obesity rate 1.02 0.01 0.002

Core-based statistical area:

  Non-metropolitan/micropolitan ref ref ref

  Metropolitan 0.88 0.06 0.08

  Micropolitan 0.94 0.07 0.42

Year:

  2017 ref ref ref

  2018 0.95 0.03 0.07

Quarter:

  Quarter 1 ref ref ref

  Quarter 2 1.02 0.03 0.45

  Quarter 3 0.94 0.03 0.07

  Quarter 4 0.94 0.03 0.06

CNA=Certified Nursing Assistant, HRPPD= Hours per patient day, LPN=Licensed Practical Nurse, NH=Nursing Home, OR=Odds Ratio, 
PI=Pressure Injury, RN= Registered Nurse, SE=Standard Error. 
*Bolded terms are domains of the study’s conceptual framework.

for deployment of trained staff members to serve as “skin 
champions” to support evidence-based wound care among 
other staff members33. For the skin champions to be effective 
in caring for residents with obesity, they would need training 
in their special skin care needs, such as the risk of PIs in skin 
folds and in the suprapubic area16.

Another study tested the use of high-density foam mattresses 
and three turning frequencies – every 2  hours, 3  hours 
and 4  hours. Only 19 of the 942 residents in the study 
developed stage 1–2 PIs, although there was no difference 
in PI incidence based on the frequency of turning34. Turning 
residents with obesity every 4 hours vs every 2 hours would 
reduce demand on staff as well as potential staff injuries as 
turning would be less frequent. Although these may suffice 
for residents who are not obese, Hasesler35(p.158) provides 
clinical practice recommendations for the prevention of PIs 
among residents with obesity:

Felix et al	 Pressure injuries among nursing home residents with obesity
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•	� “Conduct a structured risk assessment that considers 
factors that may increase the risk for PIs for an individual 
with overweight and obesity (Grade A).

•	� Refer individuals with overweight and obesity to an 
accredited practicing dietitian (APD) for a nutritional 
assessment and development of an appropriate nutrition 
management plan (Grade B).

•	� Assess skin and skin folds and perform preventive skin 
care (Grade B).

•	� Evaluate safety of equipment for bariatric use, select 
chairs and beds with adequate dimensions for safe 
repositioning and evaluate ‘bottoming out’ (Grade B).

•	� Provide a high specification pressure redistribution 
support surface (Grade A).

•	� Consider using a bed system with advanced microclimate 
technology (Grade B).

•	� Regularly reposition the individual using appropriate 
repositioning aids and encourage early mobilisation 
(Grade A)”.

However, such a combination (e.g., mattress/turning 
frequency + comprehensive protocol) should be tested to 
determine clinical effectiveness for residents with obesity.

Large facilities

We found the odds of NHs having high rates of PIs among their 
residents with obesity was reduced by 30% in large facilities. 
This suggests larger facilities are providing higher quality of 
care for their residents with obesity. This is counter to the 
results of a systematic review showing smaller NHs provided 
higher quality of care not specific to residents with obesity 
compared to larger NHs36. Larger NHs may have more staff 
on hand to support appropriate turning practices to minimise 
PIs among high-risk NH residents, including those who are 
obese. Moreover, larger NHs may enjoy economies of scale 
that leave them with extra resources to support specialised 
care, including resources such as specialised bariatric units. 
Although recommended in the literature14,37, there are no 
known studies that provide evidence of bariatric care units 
in NHs improving outcomes for residents with obesity. As 
obesity rates in NHs increase11,12, such a study would be 
important given the additional care needed by residents with 
obesity14,15,19,38,39.

CNA HRPPD

We found that a 1-hour increase in CNA HRPPD reduced the 
odds of NHs having high rates of PIs among their residents 
with obesity by 11%. This is similar to the findings of Cai 
et al who found that the odds of PIs among residents with 
moderate or severe obesity increased 18.9% in NHs with low 
levels of CNAs18. These results are supported by our finding 
that larger NHs have lower rates of PIs among their residents 
with obesity, most likely because they have more staff on 
hand. Felix14 and others15,38 have documented that residents 
with obesity require two or more staff for assistance with 
activities of daily living, suggesting that two or more staff 

would be necessary for turning as well. Specialised bariatric 
units could have increased staff to account for this extra 
needed staff assistance for residents with obesity and well 
as needed bariatric equipment. However, given there is no 
evidence on outcomes among residents with obesity living in 
bariatric units, a study of bariatric units in NHs is warranted.

Limitations

There are more than 15,000 NHs in the US. However, once 
we merged available facility level data and excluded NHs 
with less than 11 residents with obesity and missing data, our 
final sample included only 8,814 individual NHs. The NHs we 
did not include in the analysis may be different from the NHs 
included in the analysis, thereby raising the issue of selection 
bias. Additionally, a recent study found that NHs underreport 
PIs among their residents5. This suggests that our results 
may be somewhat attenuated. Despite these limitations, 
this study presents new information about organisational 
factors associated with PIs among residents with obesity and 
potential targets to address to improve PI prevention among 
NH residents with obesity.

Conclusions
PIs are a serious issue for residents in NHs, and emerging 
evidence indicates residents with obesity are at higher risk 
for PIs. NH staff may not be familiar with the special skin care 
needs of residents with obesity to minimise the risk of PIs. 
With the increasing rates of residents with obesity in NHs, it 
is important to develop interventions for NH staff to prevent 
them from occurring.

This study identified several NH characteristics (for-profit 
status, large facilities and hours of CNA HRPPD) that 
are associated with higher risk for PIs among residents 
with obesity, which can be targeted with evidence-based 
interventions to reduce the risk of these adverse safety 
events occurring among this growing NH population group.
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