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ABSTRACT

Introduction: This prospective cohort study is to evaluate the effectiveness of the Gold STAMP (Success Through Assessment,
Management and Prevention) intervention on reducing pressure ulcer (PU) incidence rates among nursing home residents in New
York State.
Methods: Nursing home residents (n = 2,480) who did not have PU at baseline were followed to calculate PU incidence. Gold
STAMP educational intervention included care assessment, care practice, communication, and collaboration. Covariates included
socio-demographics, selected health conditions, and functional status. Kaplan Meier survival analyses were conducted after
propensity score matching (PSM) to assess the impact of the Gold STAMP intervention on PU incidence rate reduction.
Results: Prevalent conditions were urinary incontinence (83%), bowel incontinence (73%), and arthritis (37%). The Kaplan-
Meier survival analyses indicated that the case group had a higher percentage of residents with no PUs after 6 months of follow-up
compared to the control group (94% vs. 85%; p = .06).
Conclusions: The 9% PU incidence rate reduction is both clinically and financially meaningful. We suggest a longer study period
to monitor the long-term effects of the Gold STAMP intervention in reducing PU incidence.
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1. INTRODUCTION

The prevalence and incidence of pressure ulcers (PU) are
concerns for nursing homes. Much of the literature has con-
centrated on PU prevalence, cost of treatment, and increased
mortality rates among patients living in nursing home set-
tings.[1–4] This literature tends to form a consensus that
poor quality of life, multiple chronic conditions, and being
immobile are consequences, and sometimes causes, of PU
development and progression.[5] It is thus difficult to disen-

tangle the temporal relationship between these risk factors
and PU incidence, and difficult to prescribe a set of effective
interventions to reduce their occurrence of PUs.

PU prevalence and incidence varies depending on the study
definition, severity measures and care setting.[2, 3] Incident
cases of PUs are common in elderly nursing home patients
who have never had PUs before.[3] The incidence of PUs in
nursing homes ranges from approximately 2.2% to 23.9%,
and from 0% to 17% for home care services.[3] Unfortu-
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nately, recurrence is likely 70% of seniors 65 years of age
and older who had a prior PU will develop a new PU.[6] The
annual cost of treating PUs is estimated to be between 1.3 and
3.5 billion US dollars[7] the average hospital treatment cost
for stage IV PUs is approximately $125,000.[8] For obvious
clinical and financial reasons, prevention is preferable.

The predisposing conditions that contribute to PU develop-
ment are complex and treatment modalities vary. Studies
have attempted to use educational interventions to reduce PU
rates. Morente, Morales-Asencio, & Veredas[9] found that
a self-learning, e-learning tool produced significantly better
learning acquisition results than traditional in-class sessions
for PU prevention. Olsho et al.[10] examined the effect of
On-Time clinical decision support to produce timely risk
information, improve communication, strengthen care plans
and preventive practices, and reduce PU incidence. This
study found that joint implementation of 4 core On-Time
components was associated with a significant reduction in
PU incidence. In addition to educational and technologi-
cal interventions, leadership and communication training is
essential to reduce PU incidence. Sharkey et al.[11] found
that high implementation of On-Time quality improvement
for PU prevention depended on a high level of involvement
from the administrator, director of nursing, and the care team.
Frumenti and Kurtz[12] also found that a leadership interven-
tion to focus on working with three different aspects of PU
management reduced the PU prevalence rate from 10.59%
to 7.76% for the intervention group.

This clinician education training program – Gold Success
Through Assessment, Management and Prevention (Gold
STAMP) is a PU reduction program developed by the New
York State (NYS) Department of Health (DOH). It is a
statewide initiative that brought together healthcare profes-
sionals from each nursing home to lectures and seminars
to discuss best practices to prevent PUs. This evaluation
quantifies the impact of Gold STAMP on the reduction of PU
incidence among residents of nursing homes participating in
the collaboratives vs. residents of non-participating nursing
homes.

2. METHODS
2.1 Study design and study site
This is a cohort study from September 1, 2011 to September
31, 2012. All nursing homes under study were part of four
collaboratives in New York State (Buffalo, Rochester, Bing-
hamton, and Kingston). Spearheaded by the NYSDOH and
the Healthcare Association of New York State (HANYS),
four collaboratives consisting of at least one hospital, one
nursing home, and one home health care agency were formed
to campaign for PU reduction. Due to data availability, this

evaluation includes only patients of nursing homes.

2.2 Study population
Residents of nursing homes who did not have PUs at baseline
and who were alive during the study period were selected for
the study. PU assessments were based on Minimum Data Set
(MDS) data.

2.3 Case group (n = 644)
All residents of the seven nursing homes from the four col-
laboratives constitute the case group. To provide a control
group, other nursing home facilities in the catchment areas
(but not in the case group) were first matched with case group
nursing homes based on the following criteria: 1) location in
the DOH-defined catchment areas (Buffalo, Rochester, Bing-
hamton, and Kingston), 2) PU prevalence, and 3) number of
beds. Based on these criteria there were 43 matching nursing
homes available for the control group, we randomly selected
15 nursing homes to serve as controls (n = 1,836). The case
and control nursing home matching ratio was 1:2.

2.4 Data source
The data acquisition and use agreements were in compliance
with the NYSDOH and University at Albany Institutional Re-
view Board (IRB). In addition to the general IRB approvals
from NYSDOH and the University at Albany, the evalua-
tion team completed separate applications for a Data Use
Agreement for secondary data sets from the MDS. MDS data
from January 1, 2007 – December 31, 2012 were obtained.
The data set comprised baseline measures of sociodemo-
graphics, health characteristics, functional limitations and
PU incidence.

2.5 Intervention
The Gold STAMP educational intervention included a train-
ing component which covered the following topics: care
assessment (e.g., PU risk and skin assessment, documenta-
tions), care practice (e.g., repositioning, support surfaces),
and communication (e.g., care coordination, discharge plan,
transfer of care, use of standardized PU communication tool
between acute and long-term care settings). The target au-
dience of the educational training program were direct care
staff (e.g., RNs, PAs or NPs, nutritionists) from the case
group. Four in-class training sessions lead by two PU clini-
cal specialists were conducted in Albany, NY and subsequent
phone conferences, and email consultations and support were
available to attendees. Some study sites took the advantages
of the consultation opportunity. Also, on-site visit by the
PU clinical specialists were available upon request. Pres-
sure ulcer monthly reports were submitted to the Educational
Team for monitoring purpose. The intervening variable was
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whether or not the nursing home received the Gold STAMP
educational training (yes vs. no).

2.6 Outcome variable
The outcome variable was the incidence rate of PUs. Inci-
dents or new cases refer to patients who did not have PU at
baseline but subsequently developed PUs including stages
1, 2, 3, or 4 during the study period. The incidence rate
was calculated using total the number of new cases divided
by the total number of nursing home residents at risk. PU
incidence information was not affected by the assessment
forms changes from MDS2 to MDS3 in 2010 because we
were only interested in the presence (yes = 1) or absence (no
= 0) of PUs, not the severity.

2.7 Control variables
The covariates were sociodemographics, selected health con-
ditions and functional disabilities using activities of daily
living (ADL) measures. The sociodemographics were age,
gender, race (White vs. non-White) and marital status (cur-
rently married: yes vs. no). The health conditions included
heart failure, pneumonia, diabetes mellitus, arthritis, hip frac-
ture, depression, urinary incontinence, bowel incontinence
(yes vs. no), weight loss (malnutrition), and body mass in-
dex (BMI) as a categorical variable with three levels (< 17,
17-24, > 24). Chronic health condition was a dichotomous
variable (active diagnosis: yes vs. no). Physical function
was a summary variable measured by ADL tasks (bed mobil-
ity, eating, bathing, dressing, transferring, personal hygiene,
and toileting); the five response levels included independent,
supervision needed, limited assistance, extensive assistance,
and total dependence. The values assigned each response
level were 0-4, with higher scores indicating greater func-
tional limitation.

2.8 Data analysis
Summary statistics were generated to describe both clini-
cal and non-clinical characteristics of these 2,480 residents.
To minimize selection bias between the intervention and
reference groups, we conducted propensity score matching
(PSM) to quantify the impact of the intervention after ad-
justing for covariates that predict intervention vs. control
group membership. To estimate the propensity scores, we
first developed a logistic regression model with the depen-
dent variable being selection for intervention (Yes or No),
and the independent variables age, gender, race, urinary tract
infection, ADL disability, collaborative effort and their in-
teraction terms, finalized by backward selection (data not
shown). Then we matched the propensity scores estimated
from the logistic regression to provide the conditional prob-
ability of selection for the intervention and control groups

using a 1:1 Greedy matching algorithm. The sample size was
2,480 before propensity score matching (PSM) (add PSM
citation) and 1,016 after PSM.

Since attrition from the study is possible by right censoring
due to death, discharge or transfer prior to developing any
PUs, a Kaplan-Meier survival analysis was performed to esti-
mate the time to the event, in this case PU development. The
survival curves estimate the trajectory of PU development for
the two groups, allowing the evaluators to assess the benefit
of the intervention, even if only moderate benefit is apparent
in the short term. Statistical significance was established at a
p-value less than .05. Analyses were performed in SAS 9.2
(SAS Institute, Cary NC).

3. RESULTS
A summary of selected socio-demographic and health char-
acteristics of the study population is presented in Table 1.
The average age of the study sample was 83 years and 54%
were in the oldest age group (85 years or more). Participants
were predominately female (71%) and White (89%), and
nearly 1 in 5 were currently married (19%). Comorbidities
included urinary incontinence (83%) and bowel incontinence
(73%), followed by depression (54%), arthritis (37%), dia-
betes mellitus (33%) and heart failure (28%). A high level
of functional disability was observed among residents (mean
ADL = 2.9 on a 0-4 scale), indicating that residents required
extensive assistance for ADL tasks.

While the difference between the intervention and control
groups did not reach statistical significance, it is fair to con-
clude that the Gold STAMP intervention confers added ben-
efit. The intervention group experienced a lower incidence
rate (9%) compared to the control group (11%) at baseline
prior to the intervention (p = .09). Following PSM, the
Kaplan-Meier curve results indicated that the intervention
group had a lower PU incidence rate after 6 months post
intervention follow-up (6% vs. 15%; p = .06).

Figure 1 demonstrates how propensity scores were used to
reduce selection bias by equating groups based on covariates.
Figure 1a shows frequency distributions of covariate-based
propensity scores for before and Figure 1b after PSM. As
is evident in Figure 1a, the propensity score distribution
varied between the two groups, meaning the case and con-
trol groups were quite different before matching. The post-
matching graph (see Figure 1b) shows that the propensity
score distributions overlapped for both the intervention and
reference groups after taking into account the covariate ef-
fects (i.e., age, gender, race, ADL, urinary tract infection
(UTI), collaborative membership and interaction terms for
the intervention).
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Table 1. Selected socio-demographic and health-related characteristics of the study population before PSM
 

 

 Total (N = 2480) Intervention (N = 644) Comparison (N = 1836) P 

Sociodemographics         

Age         

< 65 171 (7%) 51 (8%) 120 (7%)   

65-74 226 (9%) 56 (9%) 170 (9%)   

75-84 740 (30%) 198 (31%) 542 (30%)   

85+ 1,343 (54%) 399 (53%) 1,004 (55%)   

Mean (SD) 83.19 (11.08) 82.80 (11.30) 83.33 (11.01) .29 

Female 1,761 (71%) 499 (77%) 1,262 (69%)   

White 2,189 (89%) 588 (91%) 1,601 (87%)   

Currently married 475 (19%) 105 (16%) 370 (20%) .03 

Health characteristics         

Heart failure 692 (28%) 171 (27%) 521 (28%) .37 

Pneumonia 275 (11%) 57 (9%) 218 (12%) .04 

Diabetes mellitus 829 (33%) 208 (32%) 621 (34%) .48 

Arthritis 906 (37%) 229 (36%) 677 (37%) .49 

Hip fracture 115 (5%) 30 (5%) 85 (5%) .97 

Depression 1,399 (54%) 348(54%) 991 (54%) .94 

Urinary incontinence 2,060 (83%) 559 (87%) 1,501 (82%) .006 

Bowel incontinence 1,809 (73%) 473 (74%) 1,336 (73%) .54 

Weight loss 441 (18%) 101 (16%) 340 (19%) .11 

BMI 28 (7.28) 27.55 (6.6) 28.15 (7.5) .07 

Physical Function (ADL) 2.88 (1.03) 2.75 (1.1) 2.92 (1.0) .003 

Pressure ulcer incidence rates (Baseline)* 262 (11%) 57 (9%) 205 (11%) .09 

*Pressure Ulcer incidence rate was calculated using total number of new cases divided by the total number of nursing home residents at risk. 

 

Results of the Kaplan-Meier curves for the effectiveness of
the Gold STAMP intervention are presented in Figure 2. The
results show that there is a noticeable separation of PU rates
between the case and control groups. Immediately after the
intervention was completed, 3% of the residents in the inter-
vention group had a PU compared to 5% of the residents in
the reference group. The gap between the two curves contin-

ued to widen at 6 months of follow-up: incidence rates were
9% vs. 11% for case and control groups, respectively. By 9
months of follow-up, the difference in PU incidence between
the two groups was more noticeable at 6% for case vs. 15%
for control groups. The 9% difference (P = .06) between
the two groups is clinically meaningful and has significant
policy and financial implications for nursing home residents.

Figure 1. Propensity score matching (PSM)
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Figure 2. Kaplan-Meier results on the effectiveness of the intervention

Table 2. Estimates of logistic regression analysis of
covariates and intervention

 

 

Parameter Wald Chi-Square P 

Age .06 .8 

Gender 10.01 .002 

Race 8.47 .004 

Functional disability (ADL) 6.81 .009 

Urinary tract infection (UTI) 15.00 < .001

Collaborative (Rochester) 31.78 < .001

Age × race  5.08 .02 

Gender × race 4.03 .04 

Age × collaborative 12.21 .007 

ADL × collaborative 24.71 < .001

Race × collaborative 63.41 < .001

Gender × collaborative 15.31 .002 

UTI × collaborative 30.36 < .001

 

4. DISCUSSION
Nursing home residents in NYS experienced a decline in in-
dependence and an increase in chronic conditions during our
study period (data not shown), making the achievement of
any reduction in PU incidence fairly remarkable. A slow but
steadily declining trend in PU incidence in nursing homes
was evident in NYS as well as in both the case and control
groups. This could potentially be due to ongoing policies,
programs, and care practices that are already addressing risk
factors for PUs but which are unrelated to the Gold STAMP
project, and thus not measured by our study. Our analytical
methods took this possibility into account by using PSM to
adjust for these secular trends among both case and control
groups.

Our results are consistent with those of other studies related
to educational interventions to reduce PUs. Although study
design, intervention strategy employed, and outcomes of in-
terest varied, positive findings have been documented. For

example, in a similar study by Baier et al.[13] which was
conducted among nursing homes using a structured collab-
orative quality improvement approach, 6 of 8 prevention
process measures improved significantly. In study by Abel,
et al.,[14] a tool kit of materials was provided for nursing
homes to implement the process of care system changes;
education and training for nursing home staff was also pro-
vided. The process of care and patient outcome measures
improved markedly for the nursing homes that implemented
the prevention program. Ham, Schoonhoven, Schuurmans,
Veugelers, & Leenen[15] found that providing PU education
improved accurate identification from 87.7% to 95.6% and
classification skills from 68.5% to 79.8%. In another study, it
was observed that adherence to long term care practices, such
as standardized risk assessment and regular positioning, was
as low as 50%.[16] Overall, interventions with an educational
component helped clinical care givers recognize risk factors
for the development of PUs. Better assessment coupled with
improved management and tighter communication across
clinical settings yields improvements in PU prevention.

In addition to many preventive educational, patient safety,
and treatment programs to reduce PUs, the Centers for Medi-
care and Medicaid Services (CMS) implemented a new pay-
ment rule in 2008 that included PUs stages 3 and 4 in the
“never events” category. Thus, hospitals are no longer reim-
bursed for treating nosocomial PUs in Stage III and IV.[17, 18]

Other health policy initiatives that support PU prevention
include the development of AHRQ[19] and CMS[20] guide-
lines for prevention and management of PUs. Now that PUs
are considered an indicator of poor quality of care, demand
for evidence-based prevention programs will grow and addi-
tional research should seek to validate our findings in other
clinical settings and in home health care.

Limitations of the study
Several limitations may affect the generalizability of our find-
ings to other nursing homes. Because all nursing home par-
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ticipants were voluntary, they may have been highly vested in
achieving positive outcomes. Thus, the relatively narrow mar-
gin between the trajectories of our case and control groups
might be widened if the intervention had included nursing
homes which were not as far along in their PU reduction ef-
forts. Data bias could be due to the assessment competencies
of clinical staff, and data entry errors could influence the PU
incidence and prevalence rates. A low percentage of residents
with missing values in the covariates was removed from the
study based on the missing completely at random (MCAR)
assumption which is usually not true in observational data.
Future studies can use multiple imputation methodology to
deal with the missing data on a more relaxed assumption -
missing at random (MAR). The time horizon for follow-up
is relatively short, and continuing follow-up on long-term
outcomes is necessary to see whether these patterns persist.
Finally, with respect to fidelity of implementation, the degree
to which each collaborative maintains the observed success
remains to be seen. Carefully documenting Gold STAMP
training processes and the transfer of knowledge and skills
to nurses or nursing assistants is essential for large scale
program replication. Better integration of the Gold STAMP
guidelines and care practices throughout nursing homes and
home health care agencies may lead to further reductions in
PU incidence. An evaluation of implementation fidelity is
needed to ascertain the degree to which the knowledge and
skills acquired from the training were implemented among
nurses and nursing assistants who provide direct care for
residents on a daily basis.

5. CONCLUSION
This evaluation suggests that the Gold STAMP intervention
is effective in reducing PU incidence rates over a nine-month
period among nursing home residents. This evaluation sheds
light on the impact of Gold STAMP interventions on PU

reduction. The time horizon for follow-up is relatively short
so future studies should increase follow-up time. This may
lead to further reduction in PU incidence. In addition, the
cost-effectiveness study on Gold STAMP educational inter-
vention has significant implications for policy makers and
nursing home stakeholders.
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