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BACKGROUND

Anemia is common in LTCF residents, with prevalence estimates ranging from 47% to 56%  ■

across four studies1-4

Previous studies in community dwelling adults have reported that anemia is associated with  ■

clinical outcomes including:5-8 

Reduced quality of life –
Impaired physical functioning –
Increased risk of falls –
Increased risk of dementia and depression –
Increased morbidity and mortality –

Recent reports that have included LTC residents in the study population suggest that anemia may  ■

be associated with:

Increased risk for falls – 4,9,10 

Increased risk of hospital admissions – 11,12

The prevalence of PU in LTCFs has been reported in studies and ranges from 2.6% to 24% ■
13-16 

A recent study of a nationally-representative LTC database found that 11% of residents had PUs ■
16 

PUs are considered: ■
17-19 

A serious and costly medical condition  –
An important measure of quality of clinical care in the LTC facility  –

Anemia has been implicated as a pathophysiologic factor for the development of PUs ■
13

To our knowledge, no study to date has evaluated the relationship between anemia and PU in  ■

residents of LTC facilities

OBJECTIVE

To evaluate the association between anemia and the prevalence of PU in residents of LTCFs. ■

METHODS

STUDY DESIGN: 
A retrospective cross-sectional study design was used to evaluate the association between  ■

anemia and pressure ulcers 

DATA:
HIPAA compliant, de-identified data was obtained from the AnalytiCare ■

SM LTC database for 
residents in 27 nursing homes in the state of Colorado

This database contained the following linked elements for each resident: ■

Laboratory results –
Minimum Data Set (MDS) version 2.0 files –
Pharmacy dispensing information  –

ELIGIBILITY CRITERIA:
Inclusion criteria: ■

Index MDS available –
Residency in LTC facility >90 days prior to index MDS (Figure 1) –
Hemoglobin (Hb) and serum creatinine (sCr) values available ±90 days of index MDS –
Documented age, gender, race and sCr to calculate estimated GFR (eGFR)  –

Exclusion criteria (as reported on MDS): ■

Had diagnosis of cancer –
Received chemotherapy –
Received renal dialysis –
Had end-stage renal disease  –
Had a life expectancy of less than 6 months –
Received hospice care during LTC stay –

DEFINITIONS:
Index MDS ■

The earliest non-admission MDS assessment performed in the study timeframe –
Anemia ■

The Hb value performed closest to the date of the index MDS was used to identify  –
anemia status

This value was identified as the index Hb• 

Anemia was defined using the World Health Organization (WHO) definition: – 20 

Hb < 12 g/dL for females • 

Hb  <13 g/dL for males• 

Hb Range ■

The index Hb for each resident was assigned to one of the following five ranges:  –
hemoglobin <10 g/dL, 10 to <11, 11 to <12, 12 to <13, 13+

Pressure Ulcers ■

Were identified using the index MDS field M2a –
The resident had any stage 1-4 pressure ulcer during the previous 7 days  –

STUDY PERIOD:
1/1/2007 to 9/15/2008 ■

Figure 1. Study Design

Laboratory data ±90 days of index MDS evaluation 

>90 days patient residency in LTC 

Index MDS evaluation

STATISTICAL ANALYSIS
Stata (Intercooled 8.0, College Station TX) was used ■

Unadjusted estimates of PU were compared through cross tabulation with both anemia status and  ■

hemoglobin range

Regression Models ■

To control for underlying differences in many characteristics among residents who were anemic/not  –
anemic, logistic regression, adjusted for other potential explanatory factors or covariates, was used 
to separately analyze the association of:

Anemia status with PU• 

Hb range with PU• 

The interaction of gender with anemia status was used in the anemia status model since the WHO  –
definition requires consideration of gender in determining anemia

Backward elimination was used to retain those covariates with  – P<.25

Each logistic regression model adjusted for the following covariates prior to backward elimination  –
(Table 1):

Table 1. 

Age Category Asthma Hemiplegia/hemiparesis Parkinson’s Disease

Female Bone Fracture (Pathological) Hip Fracture Quadriplegia

Race/Ethnicity Cerebral Palsy Hypertension Seizure Disorder

Educational Level Cerebrovascular Accident Hypotension Transient Ischemic Attack

Section 1 CKD or GFR Stage 3-5 Congestive Heart Failure Missing Limb Anxiolytic/Hypnotic/Antipsychotic

Fell in Past 30 or 180 Days Emphysema/COPD Multiple Sclerosis Antidepressant

Alzheimer’s Disease Dementia (not Alzheimer’s) Osteoporosis Beta Blocker

Arteriosclerotic Heart Disease Deep Vein Thrombosis Peripheral Vascular Disease Diuretic

Arthritis Diabetes Mellitus Paraplegia

LIMITATIONS

These observations are limited to residents in the state of Colorado ■

The characteristics of LTC residents and the health care providers in other states may  –
be different

Underreporting of conditions in the MDS Section I has been known to occur ■

The covariates for some residents may have been incorrectly specified –
Anemia status was determined only by the index Hb value, so the chronicity of anemia was  ■

not determined

The cause of anemia was not determined ■

The impact of anemia interventions was not evaluated  ■

Other important factors relevant to the development of pressure ulcers may not have been  ■

captured by the study database or selected for analysis

CONCLUSIONS

Anemia was associated with a higher prevalence of PU in LTC residents ■

More severe anemia was associated with a higher prevalence of PU ■

Further study of the relationship between anemia and PU is warranted ■
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RESULTS

Table 2: Resident Characteristics 

Of the 1,460 residents who met study inclusion rules, 622 met 1 or more exclusion rules, leaving 838 eligible residents for analysis  ■

Although 67% of all residents were female, a much lower proportion of anemic residents (59%) were female compared to non-anemic ones  ■

(74%, P<.001)

All Residents Not Anemic Anemic

Total Patients
n=838 

% or mean (sd)
n=452

 % or mean (sd)
n=386 

% or mean (sd) P-value†

DEMOGRAPHICS

 Age, years 77.9 (12.4) 77.5 (12.9) 78.3(11.8) .329

 Female 67% 74% 59% .000

 Race/Ethnicity

  White, not of Hispanic Origin 82% 81% 82% .472

  Black, not of Hispanic Origin 5% 4% 5%

  Asian/Pacific Islander 2% 2% 1%

  Hispanic 12% 12% 12%

  Am Indian/Alaskan Native 0% 0% 0%

  Other 0% 0% 0%

Hemoglobin

 Hemoglobin Level (g/dL) 12.4 (1.7) 13.5 (1.1) 10.9 (1.0) .000

 Anemic (from index Hb, WHO 
definition)*

46% 0% 100% .000

Terms: WHO, World Health Organization

*WHO definition of anemia = index Hb < 12 g/dL if female, < 13 g/dL if male

†F-tests used for differences in means; Chi-square tests used for proportions.

Table 3: Prevalence of Pressure Ulcers by Anemia Status and Hemoglobin Range 

Overall, 9.3% of all residents were reported to have PU ■

Anemic residents had more than double the prevalence of PU (13.0%) compared to  non-anemic  residents (6.2%,  ■ P=.001)

Lower Hb range was associated with a higher PU prevalence: ■

PU prevalence in residents with Hb >13 g/dL was 5.5%  –
PU prevalence in residents with Hb <10 g/dL was 20.6% –
The difference in prevalence rates across the full Hb range was significant (P<.001) –

All Residents No Pressure Ulcer Had Pressure Ulcer

n=838 
%

n=760
%

n=78 
% p-value†

All Subjects 100% 91% 9%

Anemia Status* .001

 Not Anemic 54% 94% 6%

 Anemic 46% 87% 13%

Index Hb (g/dL) .000

 13+ 37% 94% 6%

 12 to <13 23% 91% 9%

 11 to <12 19% 93% 8%

 10 to <11 14% 85% 15%

 <10 8% 79% 21%
*WHO definition of anemia = index Hb < 12 g/dL if female, < 13 g/dL if male

†Chi-square test

Table 4: Logistic Regression Model for Anemia Status and Pressure Ulcer 

Anemia was associated with a 2.23 higher odds of having a pressure ulcer, when compared to the non-anemic reference case ( ■ P=.003)

A significantly greater odds of having pressure ulcer was seen, in descending order of association with, paraplegia, quadriplegia, age 75-84,  ■

age 85+, peripheral vascular disease, hip fracture, unknown educational level, high school diploma, and Section I CKD or GFR Stage 3-5

All Residents

Variable Odds Ratio 95% Lower Bound 95% Upper Bound P-value

Anemic (Index Hb) 2.23 1.32 3.78 .003

Age 65-74 2.40 0.78 7.38 .127

Age 75-84 3.85 1.38 10.74 .010

Age 85+ 3.36 1.19 9.47 .022

High School Diploma 2.15 1.08 4.25 .028

Tech School or Some College 2.22 0.98 5.04 .056

Unknown Educational Level 2.31 1.06 5.04 .350

Section I CKD or GFR Stage 3-5 0.54 0.31 0.93 .027

Congestive Heart Failure 0.48 0.21 1.12 .090

Diabetes Mellitus 1.68 0.98 2.89 .059

Hip Fracture 2.82 1.10 7.26 .032

Paraplegia 133 10.1 1753 .000

Parkinson’s Disease 4.45 0.77 25.76 .095

Peripheral Vascular Disease 2.94 1.08 7.94 .034

Quadriplegia 13.26 2.34 75.20 .003

Antidepressant 0.67 0.40 1.12 .124

Diuretic 1.62 0.96 2.74 .070

Reference is not anemic, age<65 years, not completed high school, GFR stage 1-2 (from serum creatinine) or no MDS Section I CDK noted, absence of conditions or drugs listed. Pseudo r2=0.1241

Table 5: Logistic Regression Model for Hemoglobin Range and Pressure Ulcer 

This table shows findings for the adjusted model, this time substituting hemoglobin stage for anemia status, and removing the interaction term  ■

with gender.

Compared with the reference value of Hb <10 g/dL, the probability of having a PU declined by: ■

70% for Hb 11 to <12 ( – P=.002)

61% for Hb 12 to <12 ( – P=.007)

80% for Hb  – ≥ 13 g/dL (P<.001) 

All Residents

Variable Odds Ratio 95% Lower Bound 95% Upper Bound P-value

Hemoglobin Level 11 to <12 0.30 0.14 0.64 .002

Hemoglobin Level 12 to <13 0.39 0.20 0.77 .007

Hemoglobin Level ≥13 0.20 0.10 0.41 .000

Age 65-74 2.39 0.77 7.38 .130

Age 75-84 3.80 1.35 10.65 .011

Age 85+ 2.95 1.04 8.38 .043

High School Diploma 2.27 1.14 4.53 .020

Tech School or Some College 2.33 1.02 5.32 .046

Unknown Educational Level 2.49 1.13 5.50 .024

Section I CKD or GFR Stage 3-5 0.47 0.27 0.83 .009

Congestive Heart Failure 0.45 0.19 1.07 .071

Diabetes Mellitus 1.68 0.97 2.90 .065

Hip Fracture 3.30 1.26 8.63 .015

Paraplegia 184 14 2411 .000

Parkinson’s Disease 4.97 0.82 30.03 .081

Peripheral Vascular Disease 3.63 1.32 9.98 .012

Quadriplegia 18.60 3.27 105.68 .001

Antidepressant 0.71 0.42 1.20 .199

Diuretic 1.51 0.89 2.58 .130

Reference is Hb <10 g/dL, age<65 years, not completed high school, GFR stage 1-2 (from serum creatinine) or no MDS Section I CDK noted, absence of conditions or drugs listed. Pseudo r2=0.1507
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