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ABSTRACT

Title of Dissertation: Acuity-Based Staffing in Long Term Care: Does it Influence 
Quality?

Kathy D. Gray-Siracusa Doctor of Philosophy, 2005
Dissertation Directed by: Mary Ellen Johantgen, PhD., R.N.

Associate Professor 
School of Nursing

Background: Long-term care settings have frequently been targeted as environments 

prone to deficiencies in quality and resultant negative effects on resident safety. The use 

of minimum nurse staffing ratios has been proposed as a way to improve the quality of 

care for long-term care residents. However, the American Nursing Association has 

criticized the appropriateness of ratios for the determination of staffing needs. A more 

appropriate staffing methodology is one that is based on a measure of intensity that takes 

into consideration the aggregate population of patients and the associated roles and 

responsibilities of the nursing staff. The purpose of this study is threefold: (1) to 

determine the difference between the hours of care required by residents and reported 

staffing, (2) to examine whether differences can be explained by organizational 

characteristics, and (3) to determine if  differences influence the quality of resident care.

Methods: A descriptive/correlational analysis was performed using a cross-section of the 

administrative data contributed by Ohio nursing homes to both CMS’s Online Survey and 

Reporting Systems (OSCAR) and the Minimum Data Set version 2.0 (MDS 2.0) in 2000. 

The resulting sample was 690 facilities. Acuity-based staffing was calculated using the 

RUG-III groupings and standardized times obtained from the Center for Medicaid and 

Medicare Services (CMS). Quality measures were aggregated to the nursing home level 

using indicators derived from the CMS Minimum Data Set and deficiencies reported in

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



OSCAR.

Findings: Acuity-based Total Nurse staffing was found to be significantly higher (4.07 

hours per patient day) than reported Total Nurse staffing (3.46 hours per resident day). 

More than 70% of the Ohio nursing homes have lower staffing than that required based 

on acuity. Non-profit ownership status was reflective of higher amount of staffing in all 

categories (RN, LPN, NA, total). The difference between reported staffing and 

calculated staffing had a significant influence on the prevalence of no range of motion 

(ROM), the use of antipsychotics, and pressure ulcers. Similarly, the staffing difference 

influenced the variation in the number of cited deficiencies and the number of 

substandard quality of care deficiencies.

Conclusions: Acuity-based staffing approaches would likely increase the demand for 

nursing staff in nursing homes where shortages are already common. Only 30% of Ohio 

nursing homes would be considered to have enough nursing staff if staffing standards 

were based on RUG-III acuity and time estimates. As negative differences between 

reported and acuity-based staffing increased, several quality outcomes were found to be 

negatively influenced, even controlling for organizational characteristics such as profit, 

size, location, and percent Medicaid.
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Chapter 1 Background and Significance

1.1 Overview

The aging of the U.S. population and the projected growth of the oldest-old age 

group (85 years and older) will have a major effect on the demand and supply of health 

services and on the level and type of resources needed to provide those services (IOM, 

1996). A major concern with the predicted increase in demand for nursing care is 

whether the supply of nurses will be adequate to meet long-term care needs. There are 

good reasons for believing that while the nursing shortage is easing at the present time it 

is likely to become worse within the next decade (Buerhaus, Stagier, and Auerbach 

2003). As more nurses begin to retire over the next decade, the nursing workforce is 

expected to be 20% below projected requirements (Buerhaus, Stagier, and Auerbach, 

2000).

In addition to the approaching nursing shortage, rapid and dynamic changes in 

health care delivery and policy environments have placed the issues of resident safety and 

quality of care at the center of health care, the nursing profession, and increased the 

demand for nursing staff. Long-term care settings have frequently been targeted as 

environments prone to deficiencies in quality and resultant negative effects on resident 

safety. The use of minimum nurse staffing ratios has been proposed as a way to improve
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the quality of care for long-term care residents (Harrington et aL, 2000a). However, the

American Nurses Association has criticized the appropriateness of ratios for the

determination of staffing needs stating:

Staffing is most appropriate and meaningful when it is based on a measure of unit 
intensity that takes into consideration the aggregate population of patients and the 
associated roles and responsibilities of the nursing staff. It must not be predicated 
on a simple quantification of the needs of the “average” patients but must also 
include the “outliers” (ANA Principles for staffing, 2003, p. 2).

Felton (1993) expressed the need for a nurse intensity case mix measure to help

refine staffing to make it more appropriate, efficient and fair to the residents and staff.

The committee on improving quality in long term care (IOM, 2001) recommended there

be a high priority for research on staffing in long-term care facilities to examine the

actual time and the staff mix required to provide adequate processes and outcomes of care

to nursing home residents.

1.2 Purpose

The purpose of this study is threefold: (1) to determine the difference between the 

hours of care required by residents and reported staffing, (2) to examine whether staffing 

differences can be explained by organizational characteristics, and (3) to determine if 

staffing differences influence the quality of resident care.

1.3 Theoretical Framework

The theoretical framework of this research study has an economic foundation as 

the production function of the firm. Broadly viewed, production is a series of activities 

by which resource inputs (raw materials, labor, capital, land utilization, and managerial 

talent) are transformed through a process into outputs or services (Thompson, 1989). The 

three-factor Cobb-Douglas production function is: Q - A  * (L) * (K) * (M), where Q =
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product, A= constant parameter, L -  labor, K = capital, M -  materials and supplies. In 

this equation the output is a function of labor, capital, and materials: Q= f  (L, K, M).

The production function presupposes that all outputs are of the same quality.

Long-term care facilities, like other firms, make choices about input efficiency as 

they produce and supply resident care (Hendrix & Foreman, 2001). In applying this 

function to the nursing home industry, Q represents outputs of resident care and L 

represents the labor costs of nursing staff including RN, LPN and Nursing Aides (NA).

In economic theory, the rate of technical substitution measures the rate at which the firm 

can give up one input for one more unit of another Input, holding output constant. Long

term care facilities can select different combinations of staff to increase efficiency. At 

the highest salary expense, the RN can provide the same types of care as the LPN and NA 

as well as higher-skilled functions requiring critical decision-making. LPNs, with lower 

salary expense, may be substituted for some functions of RN tasks, such as independent 

medication administration, and wound care, as long as there is no need for clinical 

judgment or care planning. Nursing Aides, which are the least expensive caregivers, can 

be used as a substitute for some tasks in resident care as long as the task is routine and no 

changes are required. These may include supervised routine medication administration or 

basic hygiene functions.

Theoretically, within the confines of government regulations, long-term care 

facilities can utilize various combinations of RNs, LPNs and NAs and keep resident care 

constant. Total cost and revenue are a function of the choices the nursing home makes 

about input mix and quantity (Hendrix & Foreman, 2001). Depending on the 

organizational goals, the number and type of staff providing care in each nursing home
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may be different. For example, for-profit organizations may lower labor costs by 

decreasing the total number of caregivers or nursing hours per resident day (NHPRD) or 

by substituting LPNs for RNs or NAs for LPNs. Other organizations with high levels of 

fixed-rate reimbursement, such as Medicaid, may attempt to control costs in this manner. 

In contrast, both non-profit and rural organizations may use larger quantities of nursing 

staff at higher skill levels in order to provide care that is supportive of their sponsoring 

agency or local community values and beliefs.

Another method of improving the production function is to develop economies of 

scale. Economies of scale refer to the notion of increasing efficiencies of production, as 

the number of goods being produced increases (Thompson, 1989). Typically the average 

costs of producing a good will diminish as each additional unit is produced, since the 

fixed costs are shared over an increasing number of units. Long-term care facilities 

might grow in size, or place several facilities under common management (multi-facility 

system membership) to economize on top-management and supply costs in order to lower 

fixed costs. However, size does have its limits; additional size can actually increase costs 

by increasing communications costs, result in diminishing returns. Moreover, large 

organizations may be at a price disadvantage in obtaining the services of hourly 

employees. Unions have had their greatest success in dealing with large enterprises that 

often pay higher hourly wage rates than do small and medium-sized firms (Thompson, 

1989). Unionized work forces typically have higher wage and benefit costs than non

union employees.

These theoretical underpinnings are utilized in the following model to 

conceptualize this research study (see Figure 1). For this study the product or output is
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the resident care demand or the Resource Utilization Group version III (RUG III) 

classification times in hours per resident day (HPRD). The labor portion of the input is 

the reported HPRD from the Online, Survey, Certification, and Reporting System 

(OSCAR). The double arrow between resident care demand and labor supply represents 

the interrelatedness of these concepts. Increases in resident care demand influences the 

need to increase the numbers of care providers in order to provide quality care. Increased 

numbers o f care providers or labor supply results in the ability to meet higher levels of 

resident care demand. The production function presupposes that all outputs are of the 

same quality. However, the premise of this study was that staffing hours according to 

RUG classification times (acuity-based staffing) will result in the highest levels of 

quality, or the lowest prevalence of adverse outcomes and cited deficiencies. The 

staffing difference or divergence of the reported staffing in OSCAR from the RUG III 

estimates of resident care needs influences the resultant quality of care. The less negative 

the staffing difference, the closer the reported staffing is to that required by RUG III 

estimates or acuity-based staffing. Acuity based staffing influences the level of quality 

provided.

However, there are external factors beyond labor supply and resident needs that 

may also influence quality of care. In this model organizational characteristics influence 

quality of care directly and also indirectly through their influence on the staffing 

difference. This influence may be in the form of the production function concepts.

The quality measures used, that is cited deficiencies and quality indicators, each 

have negative implications. Therefore less of these concepts equal better quality. Better 

quality is demonstrated by an inverse relationship to these quality measures. As the level
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of the Total Nurse staffing difference becomes closer to acuity based (better staffing) 

there is an inverse relationship to the prevalence of quality indicators (adverse events) or 

cited deficiencies. An example of this is, as the staffing improves the prevalence of 

pressure ulcers and deficiencies decrease.

1.4 Research Questions

Three research questions were generated from the conceptual model:

• RQ1- Do organizational characteristics influence the difference from acuity-based

staffing in long-term care facilities?

• RQ2- Does the difference from acuity-based staffing influence the variation in rates

of adverse events in long-term care facilities?

• RQ3- Does the difference from acuity-based staffing influence the variation in the

number of cited deficiencies and the number of substandard quality of care 

deficiencies in long-term care facilities?
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• Figure 1. Conceptual Model for Study
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First, data contributed to both CMS’s Online Survey and Reporting Systems (OSCAR) 

and Minimum Data Set version 2.0 (MDS 2.0) are analyzed to determine if  reported 

staffing is significantly different from staffing required by the RUG-III groupings. 

Organizational characteristics (e.g., ownership, location, size, multi-facility membership, 

and payer) are also examined to assess associations with staffing differences or 

differences. After applying the RUG-III algorithm, hours of care required for residents 

are aggregated to the facility level. Staffing differences, are calculated by finding the 

difference between reported and acuity-based staffing. These staffing differences are 

examined by organizational characteristics using ordinary least squares regression. 

Quality indicators and deficiencies are then examined by staffing differences after 

controlling for organizational characteristics using regression analyses.

1.5 Significance

Minimum staffing ratios have been proposed as a way to improve quality of care 

for long-term care residents. While the American Nurses Association (ANA) supports 

increased staffing, they have criticized the appropriateness of ratios for determining staff 

needs, asserting that staffing must take into account the case mix of the entire 

organization.

This research contributes to the understanding of how care demands (resident 

acuity levels) relate to actual staffing and examines the influence of acuity based staffing 

(case mix adjusted) on quality of resident care in nursing homes. The most appropriate 

use of nursing care is of utmost importance during a period of shortage. Quality of care 

and resident safety may be at risk without proper evidence based staffing methods.
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Chapter 2 Literature Review

2.1 Overview

This chapter reviews the literature on organizational characteristics, staffing 

methods and the influence of staffing in relation to quality of care. Gaps in the current 

literature will be noted and rationale for the current study explicated.

2.2 Organizational Characteristics

Organizations differ in the amounts of labor they are willing to contribute to 

produce a unit of product; in nursing homes this product is resident care and related 

outcomes. While studying the relationships between organizational characteristics and 

resident outcomes, several studies have found differences in staffing levels by type of 

facility including variables such as ownership, payer mix, location, size, and Multi

facility System membership.

For-profit (FP) long-term care facilities have an incentive to maximize facility 

profits. This suggests that FP facilities will attempt to maximize profits by minimizing 

the cost of labor and maximizing the payment rate or revenue. In addition, fewer high 

paid nursing staff may be used to decrease labor costs (Aaronson, Zion & Rosko, 1994). 

Not for-profit (NFP) facilities attempt to maximize service quantity and quality to gamer 

continued support from their sponsoring organizations. They increase revenue by

9
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providing more resident care at quality levels that axe more attractive to potential 

supporters and philanthropists. This requires higher labor costs in the form of greater 

total numbers of staffing and higher RN levels, which is acceptable to NFPs (Aaronson, 

Zinn & Rosko, 1994). Several studies have found more total nursing staff in non-profit 

versus for profit facilities (Elweil, 1984; Porell, Caro, Silva, & Monane, 1998; Hughes, 

2000; Harrington et al. 2001). Harrington (1998), Porell, Caro, Silva, & Monane (1998) 

and Elweil (1984) also found that non-profit organizations have more RN staff than 

LPNs.

The type of payer also may influence the labor costs a facility is willing to sustain. 

Medicaid is the dominant purchaser of nursing home services in the United States and 

gives financially indigent individuals access to nursing homes by directly reimbursing 

homes for the care of Medicaid residents (Grabowski, 2001). Facilities with high 

numbers of Medicaid reimbursed residents may substitute LPNs for RNs in an effort to 

decrease labor costs while maintaining the same amount of resident care or output 

(Cohen & Spector, 1996).

The location or market area of a nursing home also influences labor costs for 

long-term facilities. Urban facilities have been found to have higher total staffing and 

LPN levels as a result of the higher concentration of facilities, which may either be due to 

increased competition for residents or reflects a greater supply of LPNs (Cohen &

Spector, 1996).

The size of an organization may affect staffing due to economies of scale or 

pressure from unionization for higher wages and benefits. Studies by Porell, Silva and 

Monane (1998) and Harrington et al. (1998) found less RN and LPN staff per resident
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while the number ofNAs (nursing assistants) increased in larger organizations.

Membership in a multi-facility system or chain can also affect staffing due to 

savings obtained from economies of scale that might be redistributed to staffing. Studies 

have demonstrated conflicting results. Marlin, Sun and Huonker (1999) found that the 

majority o f facilities with lower than average RNs per resident staffing were also multi

facility system members. Harrington and Swan (2003) found that multi-facility system 

membership was positively associated with higher RN staffing. One concern regarding 

this study is that the resident case mix was based resident’s need for assistance with ADLs as 

reported by facilities in the OSCAR data. The acuity adjustment was the ADL Index, which is 

calculated based on bed mobility, transferring, toilet use and eating.

This type of adjustment does not include other factors that may influence resident’s need 

for nursing care such as extensive services including intravenous treatments, suctioning, 

tracheotomy care, and ventilator or respirator treatments. In addition, behavioral needs 

that are not physical may require staff time. These may include wandering, acting out by 

being verbally or physically abusive, socially inappropriate, experiencing delusions or 

hallucinations, which may require a great deal of staff time to manage even though the 

resident is physically independent.

2.3. RUG-III Classification for Defining Resident Demand

In 1990, the Health Care Financing Administration (HCFA) funded the Multi- 

State Nursing Home Case Mix and Quality (MNHCMQ) demonstration project to test a 

prospective Medicare/Medicaid payment system using the Resource Utilization Group- 

Version III (RUG-III) case-mix classification system, which included time estimates for 

each RUG III grouping. This study was designed to provide a basis for prospective 

payment. Time-motion studies were also conducted in 1995 and 1997, with further
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delineation of nursing resource use in minutes per day based on resident classification or 

acuity. These nursing times may facilitate the use of RUG-III groups for use in staffing. 

While Fries et al, (1994) found that the RUG-III system, with 44 distinct groups, explains 

55.5% of the difference of total nursing and therapy per diem cost, limited research has 

been done to evaluate the RUG-III classification system for staffing. If RUG-III groups 

ignore the need for certain kinds of care then the nursing times may not be adequate 

(Roher & Hogan, 1987). Another concern is that the RUG-III times reflect current 

staffing practices and not necessarily appropriate staffing levels as judged by clinicians 

(Harrington et al., 2000a).

Only two research studies published to date test the adequacy of RUG-III nursing 

time estimates for staffing, and these give conflicting results. First, Mueller (2000) used 

a national panel of 59 nurse administrators and managers who had extensive experience 

in staffing LTC facilities to determine the adequacy of the nursing time associated with 

the clinical needs of residents classified into RUG-III groups. Using the Delphi method, 

Mueller sought to obtain consensus from the national panel on nursing time by skill level 

(RN, LPN/LVN, NA) for residents with different care needs. The study compared the 

nursing time associated with the RUG-III groups as well as the recommended minimum 

staffing ratios (Harrington et al., 2000) to the selected national panel. Mueller found that 

the national panel recommended higher staffing than the RUG-III nursing time for two 

fictitious resident care units, a large (40 bed) and small (15 bed) nursing unit. When 

comparing the RUG-III nursing times to the Harrington et al. (2000) Hartford Institute- 

recommended minimum staffing, Mueller found that RUG-III nursing times would 

provide more total staffing for the small nursing unit and more licensed (RN & LPN)
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staff for the larger nursing unit, although the Hartford Insitute’s minimum staffing was 

higher overall for the larger unit (more NAs). Since there was disagreement with her 

national panel and the Hartford Institute recommended minimum ratios, Mueller (2000) 

recommends further validation of the nursing times associated with the RUG-III groups 

before utilizing these times to determine nurse staffing. A weakness of the Mueller 

(2000) study is the use of fictitious units. There is no mention of the comparison of these 

units to those that actually exist in present day nursing homes or whether the RUG-III 

nursing times are similar to actual facility norms.

A second study by Adams-Wendling (2003) compares the nursing time estimates 

of the RUG-III groups to estimates of an established patient classification system using 

GRASP methodology. GRASP is a well-documented, research-based methodology with 

a 25-year history of accurately capturing work requirements. It is the outgrowth of a 

three-year field study to validate the nursing productivity concept, developed at the 

Medical College of Georgia. Since the completion of its successful field test in 1976, 

GRASP use has steadily increased until it is now used in more than 700 facilities 

worldwide (GRASP, 2004). The Adams-Wendling study (2003) uses a convenience 

sample of 400 nursing home residents in 15 facilities in 2 states. The GRASP 

methodology was used to develop a Level of Living Functional tool to project nursing 

workload needs based on resident acuity. The dimensions of the tool included feeding 

and hydration, elimination, hygiene, dressing, grooming, ambulation and transfer, special 

requirements and indirect care activities. The comparison of the GRASP hours per 

resident day (HPRD) and RUG-III HPRD were very similar (3.7 and 3.9 respectively) 

with the RUG-III nursing times being slightly higher. Adams-Wendling (2003)
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concludes that RUG-III nursing times are valid when compared the GRASP staffing 

methodology, as long as the nursing time estimates of the RUG-III groups are continually 

verified and updated. While not directly stated, Adams-Wendling leads the reader to 

believe that RUG-III nursing times can be used to determine staffing in nursing homes.

2.4. Minimum Staffing Ratios

Concern regarding appropriate staffing in long term care facilities has persisted 

for nearly two decades (IOM, 1986). In 1993, as part of the National Institutes of Health 

Revitalization Act, Congress directed the Secretary of the Department of Health and 

Human Services to sponsor a study to determine whether there is adequate staffing in 

nursing homes. This study, Nursing Staff in Hospitals and Nursing Homes: Is it 

Adequate? (Wunderlich, Sloan, and Davis, 1996) found that there is a strong relationship 

among resident characteristics, nurse staffing time requirements, and nursing costs in 

nursing homes. However, case-mix differential within and between facilities, and other 

factors were found to affect the type and level of staffing required. The authors did not 

recommend a specific minimum-staffing ratio, because it would not be appropriate across 

all types of facilities nor meet the needs of all types of residents.

During the 1992-1993 session, Congress requested that the Secretary of Health 

and Human Services report on the feasibility o f establishing appropriate minimum 

caregiver ratios for Medicare and Medicaid certified nursing homes. Phase I of the final 

report was published in the summer of 2000 (CMS, 2000a) and Phase II in the winter of 

2001 (CMS, 2001a). The Phase I report (CMS, 2000a) was to address if minimum nurse 

staffing ratios are appropriate, and if  there are nurse-staffing ratios that strongly 

determine good or optimal resident outcomes. The Phase II report (CMS, 2001a)
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includes an assessment of costs, benefits and feasibility of implementing minimum ratio 

requirements.

The Phase II report (CMS, 2001a) offers three levels of nurse staffing 

including:

1. Minimum level to avoid harm: 2.75 HPRD (hours per resident day), with 2.0

HPRD of NA (nursing assistant) time and the remaining 0.75 HRPD licensed 

nurse time- (RN and LPN)

2. Preferred minimum level: 3.00 HPRD, with 2.0 HPRD of NA time and 1.0 HPRD

licensed nurse time.

3. Optimum level of staffing: 3.9 HPRD, with 2.9 HPRD of NA time and at least 1.0

HPRD of licensed nurse time.

In his letter to the president of the Senate (2001), the Secretary of Health and 

Human Services did not recommend the use of these staffing levels or any other 

minimum ratio.

The question of the relationship between the number of staff and quality of care is 
complex and the Phase I and Phase II studies made good faith efforts at 
addressing the question. However, the Department has concluded that these 
studies are insufficient for determining the appropriateness of staffing ratios in a 
number of respects.
We have serious reservations about the reliability of staffing data at the nursing 
home level and with the feasibility of establishing staff ratios to improve quality 
given the variety of quality measures used and the perpetual shifting of such 
measures. In addition, the studies do not fully address important related issues 
such as:
1) the relative importance of other factors, such as management, tenure, and 
training of staff, in determining nursing home quality;
2) the reality of current nursing shortages; and other operational details such as 
the difference between new nurses and experienced nurses, staff mix, retention 
and turnover rates, staff organization, etc.
For these reasons and others, it would be improper to conclude that the staffing 
thresholds described in this Phase II study should be used as staffing standards. 
Most important, the Phase I and Phase II studies do not provide enough
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information to address the question posed by Congress regarding the 
appropriateness of establishing minimum ratios,(Available On-line: 
http://www.cms.hfas,gov/medicaid/reports/n>1201home.asp) .

Another study sponsored by the Hartford Institute for Geriatric Nursing used a 

panel of national experts in nursing home services (Harrington et a l, 2000a) to develop 

recommendations for minimum nurse staffing standards. This group of experts used 

current literature and a study by Burke & Cornelius (1998) comparing reported nurse 

staffing levels from the federal On-Line Survey Certification and Reporting System 

(OSCAR) with the Health Care Financing Administration (now CMS) staff time 

management system as well as the minimum standard nurse staffing adopted by the 

National Citizens’ Coalition for Nursing Home Reform. The experts recommended 

staffing levels slightly higher than the previously mentioned CMS study (CMS, 2001a) 

especially in the category of licensed nursing staff. Total staff time was recommended to 

increase to 4.44 HPRD, with 1.04 HPRD allocated to RNs, 0.70 HPRD to LPNs and 2.70 

HPRD to NAs. They provided minimum ratios (staff: residents) in their 

recommendations based on day, evening or night shift as well adjustments for mealtime 

requirements. The experts in this study acknowledged that additional research is needed 

to determine appropriate levels and types of staff to provide high quality care to residents. 

Furthermore, any proposed staffing standard must be tested to examine the impacts on 

quality (Harrington et al., 2000a).

2.5. Deficiencies as a Measure of Quality

The relationship of nursing staff to quality of resident care has been examined 

using cited deficiencies in two studies. Deficiencies are evaluations of poor quality made 

by state surveyors under the federal nursing home certification regulations using the On
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line Survey, Certification, and Reporting (OSCAR) system (Harrington, 2000b). The 

first study was the dissertation research of Johnson-Pawlson (1993), in which she 

constructed measures of nursing home quality with the input of nursing home 

ombudsmen and expert RNs. Items from the 1991 long-term care survey were identified 

that specifically relate to nursing care. These deficiencies were placed into five care 

dimensions (indexes): (1) resident rights, (2) resident behaviors, (3) quality of life, (4) 

resident assessment, and (5) quality of care. Johnson-Pawlson developed an overall 

measure of nursing care quality by multiplying each item receiving a deficiency by the 

average score given by ombudsmen as to the strength of its relationship to nursing. This 

resulted in an overall deficiency index.

The relationship of nurse staffing to deficiencies was reported to be inconclusive in 

this study due to conflicting results (Johnson-Pawlson & Infeld, 1996). Findings of this 

study suggest the relationships between the ratio of total nursing staff per resident and the 

quality of care index, as well as the overall deficiency index, were in a positive direction 

and statistically significant. In contrast, the relationship of number of RNs per resident to 

overall deficiencies was not significant. The number of RNs per resident was inversely 

related to the resident’s rights category. As the number of RNs increase so did the 

number of deficiencies sighted in the resident’s rights category. Johnson-Pawlson 

explains this relationship by stating that there were too few RN staff throughout the 

nursing homes examined for their numbers to reflect any influence on deficiencies. She 

suggests that to improve care significantly, substantially greater numbers of RNs may be 

needed, greater than were present in the study sample

Johnson-Pawlson (1996) also reported relationships between deficiencies and
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organizational characteristics. She found ownership to be related significantly to 

residents’ rights and quality of life deficiencies with non-profit organizations receiving 

fewer deficiencies. There is a recommendation for further research in establishing 

guidelines for staffing patterns at all skill levels to deliver acceptable qualities of care.

In a later study, Harrington (2000b) tested the association of facility deficiencies 

with facility staffing hours per resident day, controlling for resident and facility 

characteristics, and state of residence. This study found that lower levels of RN staffing 

were associated with higher numbers of overall care deficiencies and lower quality of 

care. However, RN staffing was not associated with quality of life deficiencies. In 

addition, nursing aide staffing was associated with total care, quality of care, and quality 

of life deficiencies, although LPN/LVN staff per resident day was not significantly 

associated with any of the deficiency indexes.

Harrington et al. (2000b) also found organizational characteristics associated with 

deficiencies such that organizational characteristics predicted approximately 21% of the 

difference in the number of deficiencies. Smaller facilities had lower numbers of quality 

of care and quality of life deficiencies, while non-profit facilities were found to have 

fewer deficiencies than those that were for-profit. Also noted was the relationship 

between facilities with greater percentages o f Medicaid residents, which had more 

deficiencies of all types.

2.6. MDS Quality Indicators

Quality indicators were developed from MDS 2.0 (Minimum Data Set 2.0) data 

by researchers from the Center for Health Systems Research and Analysis (CHSRA) at 

the University of Wisconsin-Madison and collaborators from the Multistate Nursing
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Home Case Mix and Quality Demonstration project (Rantz et al., 1999). To date, there 

have been multiple studies on the development and testing of the MDS Quality Indicators 

(Zimmerman, Karon and Arling, 1995; Karon and Zimmerman, 1996; Rantz, et a l, 1999; 

Berg et al., 2002; CMS, 2003; Rantz, et al., 2004). Manion, et al (2003) described ways 

to obtain MDS QIs for facilities and methods to compare them to state averages. They 

also give examples of how these QIs can be used for quality improvement. One 

suggestion includes the exploration of staffing as a performance improvement measure 

when a QI is out of range.

Bostick (2003) was one of the first to use the MDS QI ratings as a measure of 

quality outcomes in relation to nurse staffing. The associations between reported staffing 

hours in the Online, Survey, Certification, and Reporting System (OSCAR) and quality 

of care through the MDS quality indicators were examined for 413 facilities in the state 

of Missouri. The six MDS QIs used were prevalence o f weight loss, incontinence, 

pressure ulcers, problem behaviors, ADL decline, and physical restraint use. Logistic 

regression was used to examine the association of staffing and quality, after adjusting for 

facility characteristics of chain ownership, size, location, type of control (profit vs. not 

for profit), and case mix. No significant relationship was found between RN, LPN, or 

NA staffing hours in the prevalence of restraints, problem behaviors or weight loss. A 

significant inverse relationship was found between RN staffing and pressure ulcers. As 

RN staffing increased the prevalence of pressure ulcers decreased. NA staffing was also 

found to have a significant inverse relationship to pressure ulcers. There was also a 

significant association between LPN staffing and both pressure ulcers and ADL decline. 

Facilities with more LPN staffing were associated with an increased prevalence of
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pressure ulcers and ADL decline.

An issue with this study is that it uses reported staffing from the OSCAR survey 

data. This assumes that the present methods for staffing as reported by the facilities are 

appropriate. Another method for staffing is according to resident needs or acuity. To 

answer the question ofhow acuity based staffing methods might be associated with 

nursing home quality, staffing data derived from the MDS assessments in the form of 

RUG III groupings could be used instead of the OSCAR reported values.

2.7 Staffing and Quality

The relationships between staffing and quality of nursing care have been the focus 

of many studies. These studies have used a variety of definitions for staffing (RN, LPN, 

NA, licensed, RN staff only, total nursing staff). There were also diverse types of risk 

adjustment, from case mix adjustment at the facility level to resident risk adjustment 

using ADL indexes, diagnostic and demographic criteria, or RUG III groupings.

Increased staffing has been found to have varying influences on adverse events 

depending on the skill level observed and the type of risk adjustment. Kayser-Jones and 

Schell (1997) used qualitative anthropological methods to study feeding and weight loss 

in nursing homes. Data collected over 4 years in two nursing homes, including 

interviews of physicians, nursing staff, residents and families of residents was analyzed 

for common themes. A major theme that emerged was an inadequate number of qualified 

staff to feed residents. They found serious consequences of inadequate staffing Including 

residents who received little or no food, resulting in weight loss. In another article, based 

on the same study, Kayser-Jones (1997) recommends that each staff member should nave 

no more than two to three residents to feed or assist during meals. Due to its qualitative
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methods, this study does not provide a quantitative basis for the appropriate numbers of 

staff to feed residents.

While examining the reliability o f the MDS weight loss quality indicator, 

Simmons and colleagues (2003) note anecdotally that the adequacy and quality of feeding 

assistance care needs improvement in all nursing homes. There is no statistical evidence 

brought forth in this study to support this statement. Similarly, Schnelle et al. (2004) 

reported nursing homes with increased NA staffing spent more time feeding residents. 

They imply that this may result in a decrease in weight loss.

Mitchell, et al. (2003) examined nursing home characteristics associated with tube 

feeding in advanced cognitive impairment. They used OSCAR data from 1,057 nursing 

homes in six states. In this study, the RN and LPN staff was aggregated into a licensed 

staff category. Facility characteristics significantly associated with greater use of tube 

feedings included more licensed nurses per 100 beds and less nursing assistant per 100 

beds. The aggregation o f RN and LPN staff makes it impossible to ascertain if 

increasing RN staff or LPN staff or both influences the increase in tube feeding. Running 

separate analysis o f RN and LPN staff would assist in sorting out these relationships.

Other studies looking at the outcome of functional status had similar disparate 

results. Linn, Gruel, and Linn (1977) found that after controlling expected outcome and 

other resident characteristics, RN hours per resident were associated with improved 

functional status. This is consistent with the findings o f Spector and Takada (1991) who, 

after controlling for resident characteristics and facility case mix, found positive 

associations between improved functional status o f nursing home residents and RN 

staffing levels. Schnelle et al. (2004) studied the difference between two groups of
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nursing homes and found a reduction in bedfast or improvement in residents being out of 

bed being significantly related to nursing homes with higher NA staffing.

In contrast, Rohrer and Hogan (1987) found positive associations between RN staff 

time and the decline in the residents’ functional status (the more RN time the greater the 

reduction in functional status). This was interpreted to mean that residents who are 

acutely ill require more RN time. The results may have been due to the lack of 

controlling for resident level acuity. Bliesmer et al. (1998), found both positive and non

significant associations with licensed staff (RN and LPN) and decreasing dependency of 

residents, depending on the number of years the residents stayed in the facility.

However, Porell et al. (1998) found no evidence of functional outcomes being associated 

with greater RN staffing levels even after controlling for residents’ attributes. These 

findings are in keeping with those of Garrard and colleagues (1990) who found that 

Geriatric Nurse practitioners as a nursing home employee had little impact on residents’ 

functional status.

The adverse outcome of pressure ulcers has also been extensively studied, again 

with mixed results. In a historic study, Aaronson et al. (1994) used the Medicare and 

Medicaid Automated Certification System data (similar to OSCAR) for 449 nursing 

homes in Pennsylvania. They aggregated staff to total nursing staff and also examined 

the RN contribution by examining the influence of the RN ratio o f staff to the total. The 

results of this study demonstrated that increase total staffing influenced the decrease in 

pressure ulcers. Hendrix and Foreman (2001) used OSCAR data in their evaluation of 

over 14,000 nursing homes throughout the United States. They found that the increase in 

RN and NA staff tends to reduce the cost o f pressure ulcer care while the increase in LPN
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staff tends to increase the costs associated with pressure nicer care.

In contrast, Schnelle et al. (2004) aggregated licensed staff (RN and LPN) in 

comparing higher level and lower level staffed nursing homes. They found that the lower 

levels of licensed nurses performed better with pressure ulcer prevention. The movement 

of residents was also monitored and it was found that nursing homes with higher NA 

staffing had more resident movement or range of motion (ROM). However, this was still 

not every two hours as is recommended to prevent pressure ulcers. There are two issues 

with this study. First is the aggregation of RN and LPN staff. It is impossible to discern 

from these results, whether the influence on pressure sores is from RN staff, LPN staff or 

a combination of both. Second, the sample size for this study was only 21 nursing 

homes from the single state of California. The sample size may have been too small to 

produce different results. Also, the state of California may be very different from other 

states in its emphasis on resident care quality..

The decrease in the use of antipsychotic medications has been noted as being 

significantly influenced by staffing in three studies. First, Shorr et al., (1994) conducted 

a longitudinal study o f over 9,000 residents in 266 nursing homes from the state of 

Tennessee. This study revealed an increase in third shift staffing was associated with a 

significant decrease in antipsychotic drug use. This is consistent with the findings of 

Hughes et al. (2000) who studied the effect of facility and resident characteristics on the 

use of antipsychotic medications in nursing homes. They examined OSCAR data from 

14,631 nursing homes in 1997 found and that there was a decrease in the antipsychotic 

drug use when the NA staff was increased. Svarstad and colleagues (2001) examined 16 

nursing homes in Wisconsin and also found greater reductions in antipsychotic drug use
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in facilities with higher nurse-to-resident staffing ratios.

This is consistent with the findings of depression and antidepressant medication in 

studies of staffing and its relationship to adverse outcomes. Kolanowski et al. (1994) 

found that residents on those units with a higher ratio of licensed (RN and LPN) staff had 

fewer instances of disturbing behavior. Lapane and Hughes (2004) found that there was 

an increasing prevalence of antidepressant use in facilities with more professional nursing 

staff (RN and LPN). Nurses more readily detect depression in the residents and seek 

treatment.

2.8 Summary of Literature Review

There have been a multitude of studies regarding staffing in long term care and it’s 

relationship to quality. Increased staffing has been found to have varying influences on 

many adverse events depending on the skill level observed and the type of risk 

adjustment. Some studies found a decreased number of adverse events in association with 

increasing numbers o f staff. These include fewer pressure ulcers (Johnson, Cowles and 

Simmons 1996, Aaronson, Zinn and Rosko, 1994), fewer UTIs, less ADL decline (Cohen 

and Spector, 1996; Spector and Takada, 1991, Linn, Gruel, Linn, 1977), and less agitated 

behavior (Kolanowski, 1994). While others found insignificant results on ADL decline, 

mental status change (Porell, Caro, and Silva 1998) as well as pressure sores (Zinn et al, 

1993; Cohen and Spector, 1996; Duffy, 1988). Still others found conflicting results 

where licensed hours increased pressure sores (Duffy, 1988; Dellefield, 1999)

The relationship of nurse staffing to deficiencies was reported to be inconclusive in 

the 1996 study by Johnson-Pawlson and M eld due to conflicting results. In another 

study, Harrington (2000b) lower levels of RN staffing were associated with higher
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numbers o f overall care deficiencies and lower quality of care as expected in the Johnson- 

Pawlson study. However, Harrington and colleagues (2000b) found that LPN/LVN staff 

per resident day was not significantly associated with any o f the deficiency indexes, 

while nursing aide staffing was associated total care, quality of care, and quality of life 

deficiencies.

Very few of the studies on staffing and quality have used the RUG III grouping to 

adjust for resident acuity. The Bostick (2003) study on staffing and MDS QIs used a 

facility level of case mix adjustment the OSCAR ADL Index. Berlowitz and Rosen 

(2003) are critical of the use of the OSCAR ADL index, because it is a facility level 

adjustment and not based on individual residents. They recommend the use of MDS data 

for risk adjustment. Using the RUG III groupings as will be done in this study. This 

research study contributes to the understanding of how care demands relate to actual 

staffing and examines the influence of acuity based staffing (RUG III, resident level 

adjusted) on quality of resident care in nursing homes. Due to the paucity of research on 

the influence of acuity based staffing on quality and the conflicting results, the purpose of 

this study is to examine how RUG III classifications might be used to guide long-term 

care nurse staffing. The RUG classifications include time needed in minutes, categorized 

by skill level, (RN, LPN, NA) to determine resident’s need for nursing staff time and skill 

mix per resident day. The aggregation of RUG-groupings per facility determines the 

nursing home’s staffing needs.

It is recommended that the multi-dimensional nature of quality be considered in its 

measurement. The MDS quality indicators seem appropriate for this reason. The 

following research questions will explore the areas of need for study as previously noted.
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• RQ1- Do organizational characteristics influence the difference from acuity-based

staffing in long-term care facilities?

• RQ2- Does the difference from acuity-based staffing influence the variation in rates

o f adverse events in long-term care facilities?

• RQ3- Does the difference from acuity-based staffing influence the variation in the

number of cited deficiencies and the number of substandard quality of care 

deficiencies in long-term care facilities?
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Chapter 3 Methods
3.1. Overview

• In this chapter, the methods employed to answer the research questions are

described. The study design, data source, sample, variables, and data analysis 

procedures used in this study are explained. Development, reliability and validity 

of the variable measures are discussed. The methods described were selected to 

address the three research questions:

• RQ1- Do organizational characteristics influence the difference from acuity-based

staffing in long-term care facilities?

• RQ2- Does the difference from acuity-based staffing influence the variation in rates

of adverse events in long-term care facilities?

• RQ3- Does the difference from acuity-based staffing influence the variation in the

number of cited deficiencies and the number of substandard quality of care 

deficiencies in long-term care facilities?

3.2. Design

A descriptive/correlational analysis was performed using a cross-section of 

administrative data. Data contributed by Ohio nursing homes to both CMS’s Online 

Survey and Reporting Systems (OSCAR) and the Minimum Data Set version 2.0 (MDS

27
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2.0) administrative databases were analyzed to determine if the reported staffing is 

significantly different from the staffing required by the RUG-III groupings. 

Organizational characteristics (e.g., ownership, location, size, multi-facility system 

membership, and payer) were examined to assess associations with staffing differences. 

Staffing differences were examined to assess associations with quality of resident care. 

All analyses are at the organizational level.

3.3. Sample

All of the Ohio Nursing Home facilities contributing to both the OSCAR and MDS 

databases in the year 2000 were used. Ohio is similar to national averages in all of the 

organizational characteristics as noted in Table 3.1 below.

Table 3.1.Descriptive and Frequency data for Ohio Nursing Homes in OSCAR database

Ohio U.S.
Variable
Organizations 1009 16886
Acuity Index 10.355 10.231
Profit 72.55% 65.23%
Nonprofit 27.45% 34.77%
%Medicaid 66.32% 67.65%
Size <61 26.16% 26.70%
Size (61-120) 45.79% 44.17%
Size >120 28.05% 29.14%
Total nursing hours per resident day 3.807 3.595

RN hours per resident day 0.783 0.692

LPN hours per resident day 0.824 0.735

NA hours per resident day 2.20 2.168

Proportion RN Hours/Total Nursing hours 20.57% 19.25%

Cited Deficiencies per facility 5.51 5.95

Source: Nursing Home Statistical Yearbook, 2000 (Cowels, M)

The year 2000 was chosen for convenience, because It was the most recent year
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available during the start of the study. Beginning in July of 1998, all facilities were 

mandated to use the same version of MDS. The year 2000 allows ample time for those 

facilities new to the MDS 2.0 to gain experience in its use. The state of Ohio was 

selected because of convenience in readily available data. The similarity of Ohio data to 

national norms is noted in the table above.

Facilities were excluded from consideration based on a set of “logical decision 

rules” to identify facilities with fairly obvious data errors in the OSCAR dataset, that may 

bias results (CMS, 2001). These logical decision rules exclude facilities that report:

1. More residents than beds.

2. No RN hours and have 60 or more beds.

3. More than 12 hours of care per resident day.

4. Less than 0.5 total care hours per resident day.

Facilities were further excluded if they were considered dissimilar from the usual 

skilled nursing facility. These included hospital based facilities, which staff closer to 

hospital levels than stand alone organizations (Hughes et al., 2000)

The facilities that meet the above inclusion criteria from the OSCAR data were 

then matched with those in the MDS 2.0 data using common facility identifiers. In the 

AHRQ study where the year 2000 data have been used, (Trinkoff et al., 2004) found that 

there were 778 facilities in Ohio that met the OSCAR inclusion criteria and matched to 

facilities in the MDS 2.0 dataset.

3.4. Data Sources

3.4.1 CMS’s Online Survey and Reporting Systems (OSCAR)

The OSCAR data system is a uniform database on all nursing facilities federally

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



30

certified for Medicare (skilled nursing care) and Medicaid (nursing facilities) that 

includes facility level characteristics and staffing data reported by the facilities 

themselves (Harrington, 2000a). The staffing characteristics to be examined from 

OSCAR include the variables reflecting number of registered nurses, licensed practical 

and vocational nurses, certified nursing assistants and total number o f nursing staff.

3.4.1.1 History and Development

OSCAR data are collected from nursing homes that wish to be certified for the 

Medicare and Medicaid programs. The nursing home must have an initial survey and 

periodic surveys there after to establish that if complies with all Federal regulatory 

requirements (CMS, 2001a). The OSCAR survey contains three types of information for 

all certified nursing homes: (1) provider information, including facility characteristics 

and staffing data; (2) health survey information such as facility-level summary 

information regarding resident characteristics; and (3) survey deficiencies.

Results of surveys finding noncompliance with the nursing home participation 

requirements are documented on a Form HCFA-2567 (Statement of Deficiencies). Within 

10 days after the survey, the surveying agency sends the nursing home a copy of the 

HCFA-2567 (CMS, 1998).

Remedies are selected based on whether noncompliance is isolated, pattern, or 

widespread, and whether it: (1) causes no actual harm with the potential for minimal 

harm; (2) causes no actual harm but has the potential for more than minimal harm that is 

not immediate jeopardy; (3) causes actual harm that is not immediate jeopardy to resident 

health and safety; or (4) poses immediate jeopardy to resident health and safety. These 

ratings place each deficiency on a 3 x 4 grid, with boxes lettered A through L (least
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serious to most serious), denoting the combined scope/severity score as in Figure 2. For 

example, deficiencies affecting a pattern o f residents (often a specific subgroup) that 

poses the potential for more than minimal harm would receive a scope/severity rating of 

E.

Figure 2. Scope and Severity Grid for Deficiencies

SCOPE

SEVERITY Isolated Pattern Widespread

Substantial Compliance- no actual harm with 
the potential for no more than minimal harm

A B C

No actual harm with the potential for more than 
minimal harm

D E F

Actual harm that is not immediate jeopardy G H I

Immediate jeopardy to resident health and 
safety

J K L.

When a facility is cited for multiple deficiencies, remedies are determined based 

on the deficiency assigned the highest scope/severity rating, also known as the driving 

deficiency. In addition, deficiencies within the regulatory groupings o f Resident 

Behavior and Facility Practices, Quality of Care, and Quality o f Life that receive a 

scope/severity rating of F, H, I, J, K, or L result in a determination that the facility is 

providing substandard quality of care (SQC). Title 42 in the Code of Federal Regulations 

mandates that specific, unique consequences result from a determination of SQC, such as 

a ban on the facility’s provision of nurse aide training. For this study the total number of 

deficiencies per facility and those deficiencies with a score o f F, H, I, J, K, or L (SQC) 

were evaluated.
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3.4.1.2 Validity

The validity of the OSCAR data is checked in a two-step process. First, the 

nursing home completes a standardized form on facility and resident characteristics and 

staffing levels at the beginning o f each survey, and certifies that the information provided 

is accurate. Then, as part of the survey process, the State surveyors check the data 

provided by comparing the facility report with actual staffing records and observations of 

residents. After this review, the surveyor staff enters the data from the written forms into 

the computerized OSCAR system. The surveyors also make decisions about whether the 

facility has met a series of standards; if a facility does not meet a particular standard, the 

surveyor reports a deficiency. These decisions are also entered into the OSCAR system.

3.4.1.3 Reliability

While HCFA performs some edit checks on OSCAR to identify errors, there is 

anecdotal evidence that some facilities increase the number of staff immediately prior to 

the start of the annual certification survey (which is the period covered by OSCAR), and 

then decrease staffing after the completion of the survey (CMS, 2001). A report 

commissioned by CMS (2001), compared 1995 OSCAR data to data from the Ohio 

Department of Health to examine consistency in several variables including staffing.

They found very little evidence to suggest that this type of “staffing-up” was a common 

phenomenon (CMS 2001). Staffing during the survey period was compared to a second 

time up to six months prior to the facility survey. RN hours were almost identical in the 

survey and pre-survey periods. Over half of the facilities had higher total nursing staff 

hours in the pre-survey period.

The set of decision rules previously noted (CMS, 2001) were developed to
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exclude facilities from analyses due to concerns about the accuracy of OSCAR staffing 

measures. The correlation of OSCAR staffing data with Medicaid cost reports improved 

from 0.13 to 0.55 after excluding facilities based on the 1997 decision rules used in the 

CMS study (2001). The correlation also improved in the Ohio payroll data for the CMS 

study (2001) from 0.43 to 0.54. Reliability of the state surveyor deficiency findings are 

established through a process in which federal surveyors do “look-behind” surveys of 

five percent of facilities.

The reliability and validity of the OSCAR data has been carefully studied and 

seems appropriate for this study. Methods similar to the CMS (2001) study will be taken 

to eliminate obvious errors in the data. Concerns with the aggregation of resident level 

data for risk adjustment and resident outcomes will be addressed by using RUG III 

groupings and MDS QI data respectively.

3.4.2 The Minimum Dataset Version 2.0

3.4.2.1 History and Development

The CMS SNF Minimum Data Set Version 2.0 (MDS 2.0) was the source for 

patient needs through the RUG-III classifications. The Resident Assessment Instrument 

(RAI) is mandated by law to be completed for all nursing facility residents at admission 

and at regularly scheduled intervals (OBRA, 1987). The RAI includes three components: 

the Minimum Data Set (MDS), Triggers and Resident Assessment Protocols (RAPs) and 

Utilization Guidelines. The MDS portion of the RAI captures the resident’s physical and 

cognitive status, acute medical condition, behavioral, and emotional status. The MDS 

assessments are completed within the first 14 days of admission for an initial assessment, 

after a significant change in physical or mental condition of the resident, and at least
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annually thereafter. An abbreviated MDS assessment must be completed every 3 months 

(quarterly) to assure continued accuracy (OIG, 2000). The current version, MDS 2.0 or 

its abbreviated form is also mandated by law to be completed for all nursing facility 

residents upon significant change in health or functional status, and at readmission from a 

hospital or other treatment facility (Zimmerman et al, 1995). Licensed nursing personnel 

are responsible for completing the MDS over a 7-day time period. The completion of the 

MDS is to be a collaborative effort directed by the professional nurse in cooperation with 

other disciplines and unlicensed assistive personnel who are able to provide more detailed 

resident information. Variables reflecting the required staffing needs of the residents 

were derived from the CMS Minimum Data Set Version 2.0 (MDS 2.0) after first 

compiling the assessment data into a RUG-III resident classification.

The MDS has undergone several revisions to improve validity and reliability. 

Currently, Version 2.0 is required by all states for prospective payment. Beginning on 

June 22, 1998, all certified long term care facilities were required to begin transmitting 

encoded MDS 2.0 data to states (CMS, 2003). Prior to this some states were not using the 

MDS for payment purposes and may not have been as diligent with the accuracy of the 

data. Variation in the use of the MDS is the reason that the year 2000 is being selected 

for this study. This is a full year after the MDS 2.0 version was mandated for prospective 

payment nation-wide. There have been multiple studies of the validity and reliability of 

the MDS data and recommendations for its use in research (Hawes et al., 1995;

Hartmaier, Sloane, Guess & Koch, 1995; Lawton, Casten, Parmelee, Van Haitsma, Com 

& Kleban, 1998; Gruber-Baldini et al., 2000).

For this study, quarterly MDS assessments were used in order to eliminate
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outcomes, which may have been present prior to admission. Resident conditions prior to 

admission reflect care at the preadmission site, whether that is at home or an acute care 

facility such as a hospital or other types of facilities.

3.4.2.2 Validity

Face validity o f the MDS 1.0 was established during debriefing sessions with 

facility staff (Hawes et al., 1997). The original version (MDS 1.0), demonstrated strong 

construct validity. This instrument was developed using a multi-phase process involving 

the designing of a conceptual framework (Morris et al., 1990): review of existing 

instruments, field-testing, further revisions with clinical reviews during testing and 

retesting, and final testing in 28 facilities in 6 states, using facility staff and research 

nurses with dual assessment of >600 residents (Hawes et al., 1997).

Another study used confirmatory factor analysis as a means of establishing the 

construct validity of the MDS (Casten et al., 1998). The study findings revealed that the 

MDS provides usable indicators of five areas of competence of nursing home residents 

including: ADLs, cognition, time-use, depression and problem behaviors, based upon the 

goodness of fit findings.

As a means of establishing convergent validity, measures within the MDS have 

been correlated with other instruments that have been used to measure the same concepts 

(Nunnally & Bernstein, 1994). Snowden et al. (1999) found modest Spearman correlation 

coefficients between: MDS cognition with the Mini Mental State Examination (.45),

MDS behavior with Alzheimer’s Disease Patient Registry Physician Behavior (.50), and 

MDS ADL functioning with the Dementia Rating Scale scores for ADL (.59). Lawton et 

al. (1998) found significant (p<. 05) Pearson’s correlation coefficients between: MDS

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



36

Cognition with the Blessed Dementia Rating Scale (.66), MDS ADLs with Physical Self 

Maintenance Scale (.58), MDS Depression with Raskin Depression Scale (.26), MDS 

problem behavior with Cohen-Mansfield Agitation Inventory measured in evening (.37). 

Crooks et al. (1995) found a correlation between MDS continence ratings and wet checks 

(Pearson’s r - .  49, p<. 001).

MDS 1.0 was revised in collaboration with the original development team, with 

solicited input from numerous sources such as the Department of Veterans Affairs, an 

MDS advisory committee, and experts in specialized assessment areas. Face validity of 

the MDS 2.0 was confirmed in a study in which the assessors’ views of the clinical utility 

of the new items were sought (Morris et al., 1997). The revised version was then field- 

tested. In April 1995, CMS designated the MDS 2.0 as the version that would replace the 

MDS 1.0 (Moms et al., 1997). Full implementation of the revised MDS 2.0 on a 

nationwide basis was completed by July, 1998. The MDS version 2.0, from which the 

MDS quality indicators are derived, has demonstrated strong content validity. An expert 

consultant and advisory panel (Zimmerman et al., 1995) developed the MDS Resident 

Assessment Instrument (RAI).

3.4.2.3 Reliability

The MDS 2.0 has been tested for inter-rater reliability. This reliability assessment 

was performed in 21 facilities in 7 states (Morris et al, 1997). The findings of this study 

revealed: (1) almost all (97.6%) of the newly added items achieved an adequate weighted 

kappa of .40 or greater; (2) for the revised items kappa reliabilities were significantly

higher than those they replaced; (3) for 82 unchanged items kappa increased from an 

average of .67 to .79.
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Several of the measures included in the MDS have been tested fox internal 

consistency. In the ADLs measure, findings of studies have shown alpha levels of .95 

(Casten et a l, 1998; Phillips & Morris, 1997), with KR 20 measurement of .94 (Morris, 

Fries, & Morris, 1999). The time use measure has a demonstrated alpha level of .72 

(Casten et al., 1998), while the problem behaviors measure has an alpha level of.65 

(Casten et al., 1998). The depression measure has demonstrated internal consistency at 

an alpha level of .54 (Casten et al., 1998).

The reliability and validity of the MDS 2.0 has also been carefully studied and 

seems appropriate for this study. The MDS QI data will be used to address the 

prevalence of resident level outcomes for this study.

3.4.3 Resource Utilization Group -III

3.4.3.1 History and Development 

There are 108 elements within the MDS assessment that can be used to place 

residents into one of forty-four (44) Resource Utilization Group (RUG) groups. The 

current RUG-III system was developed as part of the multi-state Nursing Home Case Mix 

and Quality (MNHCMQ) demonstration project. This system was designed using resident 

characteristics from the MDS 2.0 and documented staff time. It was developed based on 

analysis of three staff-time measurement studies conducted by CMS in 1990,1995 and 

1997 (White, Pizer, and White, 2002). Nursing staff reported direct resident care time 

each day. Physical, occupational, and speech therapy time were reported over a span of 

one week. Non-resident specific nursing time (such as meetings, administration, breaks 

and unit maintenance) was allocated equally across all unit residents.

The RUG-III system is a hierarchy of seven major resident types, representing
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groups o f residents with certain clinical conditions. These include (from highest to 

lowest) rehabilitation, extensive services, special care, clinically complex, impaired 

cognition, behavior only, and reduced physical functioning (see Table 2). Each resident 

is assigned the first group he/she qualifies for in the hierarchical order. If the resident 

would qualify for one of the Rehabilitation groups and also in an Extensive Services 

group, then the Rehabilitation classification would be chosen, since it is higher in the 

hierarchy. Using hierarchical classification, the group nearer the top of the list is always 

chosen. Residents whose clinical conditions do not require skilled therapy are classified 

into lower categories, which descend in order or severity, the number o f services used, 

and the amount of time and resources required to care for the resident. The rehabilitation 

category is divided into five levels of intensity, based on the total minutes o f therapy 

received per week, the days of therapy per week, and the number of different types of 

therapy received as in Table 3.2

Table 3.2. RUG-III Major Classification Groups and Subgroups

Major category (in hierarchical order) Subgroup
Rehabilitation Rehab Ultra

Rehab Very High
Rehab High
Rehab Medium
Rehab low

Extensive
Special
Clinical Complex
Impaired Cognition
Behavioral Only
Physical Function

The ADL index plays a large part in determining a resident’s placement within

one of the 44 RUG-III Groups (see Table 3.3). The ADL index is calculated based on 

bed mobility, transferring, toilet use and eating. It ranges from 4 (fully independent) to
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18 (totally dependent, needs two-person assistance where applicable).

3.43.2 Validity

The RUG III case mix system has been validated and/or implemented in 

numerous countries including Japan, Spain, Sweden, England, Wales and Finland 

(Carpenter et al., 1997).

The RUG-III time motion studies are criticized by some for predicting nursing 

staff times that were too high (CMS, 2001a) since the 1997 study focused solely on high- 

level rehabilitation SNF units. Facilities selected to participate in the 1995 and 1997 

studies were required to meet selection criteria that is more stringent than the typical 

certified facility, this included Medicare certification, having 8 or more Medicare 

residents on any unit, having no waivers or complaints against the facility and meeting or 

exceeding the 1997 OBRA staffing requirements (1.5 RNs for a facility of 1-59 residents 

and at least 2.5 RNs for a facility of 60 or more residents). The selected facilities were 

also required to have at least a 40% occupancy rate and must deliver more than 110 

minutes of resident care per day(l .8 hours per resident day). The emphasis on high 

quality may have resulted in selection bias and standardized times that were much higher 

than the national norms (CMS, 2001a). Adams-Wendling (2003) concluded that the 

RUGS-III nursing staff times significantly correlated to the gold standard of nurse 

staffing methodology (GRASP). This demonstrates the convergent validity of these two 

measures. Likewise, a panel of nurse experts (content validity’) found that the MDS 

generated RUG-III an adequate source document for identifying residents’ clinical needs 

for nurse staffing purposes in a panel of nurse experts (Mueller, 2000).
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3.4.3,3 Reliability

Reliability of the RUG-III data Is a function of the MDS 2.0 data of origin. 

Therefore, reliability studies for MDS 2.0 also apply to the RUG-III data.

The RUG III time assessments are considered valid and reliable in determining

residents’ needs. They will be used to calculate the acuity-based time needed by 

residents for nursing care. These times will be aggregated to the facility level for 

comparison with the reported staffing.
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Table 3,3 RUG-III Groupings after application of ADL index

Major Category_____________ Subgroup ____________ ADL Index______ RUG-III Group
Rehabilitation Rehab Ultra High 16-18 RUC

9-15 RUB
4-8 RUA

Rehab Very High 16-18 RVC
9-15 RVB
4-8 RVA

Rehab High 13-18 RHC
8-12 RHB
4-7 RHA

Rehab Medium 15-18 RMC
8-14 RMB
4-7 RMA

Rehab Low 14-18 RLB
4-13 RLA

Extensive N/A SE3
N/A SE2
N/A SE1

Special 17-18 SSC
15-16 SSB
7-14 SSA

Clinical Complex 17-18D CC2
17-18 CC1
12-16D CB2
12-16 CB1
4-1 ID CA2
4-11 CA1

Impaired Cognition 6-10 IB2
6-10 IB1
4-5 IA2
4-5 IA1

Behavioral Only 11-18 BB2
6-10 BB1
4-5 BA2
4-5 BA1

Physical Function 16-18 PE2
16-18 PEI
11-15 PD2
11-15 PD1
9-10 PC2
9-10 PCI

6-8 PB2
6-8 PB1
4-5 PA2
4-5 PA1

3.4.4 MDS Qualify Indicators (MDS QIs)

3.4.4.1 History and Development

State-mandated computerization of MDS assessments in more than 10 States in
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the early 1990s helped to create an MDS database from which QIs coaid be developed. 

The mandate in June 1998 for computer transmission of MDS assessments in all 

Medicare-certified nursing facilities across the nation led to the creation of state and 

national repositories for MDS computerized data. With these resources, researchers 

began to describe a system for designing, testing, and widely disseminating QI systems 

for nursing facility-based care (Berg et al., 2002).

A team of researchers at the Center for Health Systems Research and Analysis 

(CHSRA) at the University of Wisconsin-Madison developed the MDS Quality 

Indicators as part of a national demonstration project. The goal was to develop and test 

both a payment and quality monitoring system based on resident level data in the MDS 

(Zimmerman, 2003). Clinical and research staff developed a set of indicators and 

associated risk factors. These were based on an extensive review of relevant clinical 

research literature and the care-planning guidelines. From this review a set of indicators 

was proposed covering 12 domains. Initially there were 175 quality indicators. This 

number was reduced to 31 quality indicators in 11 domains after being subjected to study 

of clinical validity, feasibility or usefulness of the information and statistical robustness. 

The quality indicators were further assessed as to their compatibility with the MDS 2.0 

quarterly assessments (Morris et al., 1995). The results of this assessment were refined to 

a final set of 24 quality indicators. Resident level events and attributes are aggregated to 

the facility level.

For each QI, the score is the proportion of residents in a facility who have the 

problem defined by the QI or facility rate. The numerator is the number of residents with 

the problem, and the denominator is the total number of residents who could potentially
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develop the problem. In most cases, the denominator is the total number of residents in 

the facility; but in some cases, some residents axe excluded because the condition does 

not apply to them (Zimmerman, Ariing et al., 1995). For example, residents are at risk 

for absence of diabetic foot care only if  they have diabetes. Therefore, only residents with 

diabetes would be included in the denominator. When QIs are calculated, a high score 

means that there is a high incidence or prevalence depending on the problem; this 

suggests possible issues with the quality of care. A low score means that there is a low 

incidence or prevalence of the problem and suggests that the care is effective (Rantz, et 

al., 1999).

Some quality indicators are ‘risk adjusted’ (Zimmerman, 2003). The purpose of 

risk-adjustment is to remove effects of resident risk from those associated with quality of 

care provided by the facility. Factors that systematically increase the risk of the 

condition for the resident, and over which the facility has little control or ability to 

intervene, which are not themselves measures or reflections of poor quality are included 

as risk factors (Zimmerman, 2003). An example is the MDS QI for pressure ulcers. This 

indicator is calculated with the number of residents with stage 1-4 pressure ulcers in the 

numerator and the number of all residents in the most recent assessment as the 

denominator. It is adjusted for ‘high risk’ by considering residents with impaired transfer 

or bed mobility, who are comatose or malnourished, or have end stage disease on the 

most recent assessment, to be more likely to develop ulcers regardless the quality of care. 

All other residents in the most recent assessment are considered low risk for presence of 

the pressure ulcer indicator. Thus, two different rates are calculated, one for the high risk 

group and one for the low risk group.
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3.4.4.2 Validity

In a CMS sponsored study, validity of 45 quality indicators for long-term and 

post-acute care populations residing in nursing facilities was assessed using the AHRQ 

Inpatient and Prevention Quality Indicators, the Consumer Assessment of Health Plans 

(CAHPS), the National Committee for Quality Assurance’s Health plan Employer Data 

and Information Set (HEDIS) measures, Outcome-based Quality Indicators for Home 

Health, dialysis care quality measures, and nursing facility quality indicators (CMS, 

2003). This study sample involved 209 freestanding and hospital-based nursing facilities 

in six states: California, Illinois, Missouri, Ohio, Pennsylvania and Tennessee. The 

review included 5,758 residents in facilities from November 2001 to June 2002. Of the 

45 quality indicators, two could not be evaluated due to missing data; eighteen indicators 

were judged to be in the Level I reflecting evidence of highest validity. An additional 

nine were also accepted as valid in the Level II, Mid-Valid category. A total of eight 

indicators were judged not to be valid, Level III. While not all o f the CHSRA MDS 

Quality Indicators were tested in this study, Table 3.4 lists those Quality indicators from 

the MDS Quality Indicator list and the level of construct validity assigned by this 

research group.

Quality indicators were considered valid when they 1) are accurately measured; 
and 2) reflected a positive relationship between the care reflected by the QI and 3) 
the care processes and structures in place to achieve those care processes reflected 
by data collected at a nationally representative sample of nursing facilities. For 
example, in a facility with a low rate of pressure sores (i.e., a “good” facility), we 
would expect to see care processes in place that are designed to prevent the 
occurrence of pressure sores, or to treat and cure pressure sores expediently. The 
positive relationship between the QI rate and the care processes in place in the 
facility would allow a determination that the QI in question (in this case, pressure 
sore) was valid (CMS 2003, p. 17).
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Table 3.4. MDS QI Summary Measures of Validity

MDS QI (CHSRA) Multiple R for
all MDS 
Elements

Degree of Validity
I TOP
II MID
III NOT Valid

Falls .50 II
Behavioral symptoms affecting others .43 II
Symptoms of depression .31 II
Cognitive impairment .52 II
Bladder or Bowel Incontinence .66 I
Indwelling Catheters .78 I
Urinary Tract Infections .59 I
Weight loss .27 III
Tube feeding .54 II
Decline in late loss ADLs .51 I
Decline in ROM .62 I
Antipsychotic use, in the absence of psychotic and 
related conditions

.47 II

Daily Physical Restraints .52 n
Stage 1-4 pressure ulcers .59 i
Source: Center for Medicare and Medicaid Services (2003). Validation of long-term and

post-acute care quality indicators.: http://www.cms.hhs.gov/qualitv/nhqi/FinalReport.pdf

3.4.4.3 Reliability

In the CMS sponsored study (2003), reliability was evaluated by comparing 

research nurse MDS assessments to facility-generated MDS assessments to generate the 

following statistics 1) percent agreement between the “gold” standard nurses and facility 

nurses; 2) MDS item-level kappas; and 3) Kappas for a subset of the QI where these 

could be established (for prevalence QIs only). The kappa statistic was used to calculate 

the level of agreement between the facility and research nurse assessor. This statistic was 

noted to be more stringent than the percentage of agreement because it adjusts for the 

possibility of chance agreement that can occur if the condition in question is relatively 

rare. Table 5 displays the MDS quality indicators from CHSRA. their distributional 

statistics for the 209 facilities and the weighted Kappa statistic. Reliability is assessed
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using the weighted Kappa statistic with a value of .40 or higher being considered 

indicative of inter-assessor agreement, while a value of .75 or higher is indicative of 

superior inter-assessor reliability.

Table 3.5. MDS QI Rates and Weighted Kappas

MDS QI (CHSRA) QI Proportional 
Rate-Ave. across 
facilities

Average Weighted 
Kappa for MDS items 
composing the QI

Falls .17 .50
Behavioral symptoms affecting others .07 .72
Symptoms of depression .15 .60
Cognitive impairment .12 .76
Bladder or Bowel Incontinence .19 .88
Indwelling Catheters .07 .71
Urinary Tract Infections .08 .53
Weight loss .08 .42
Tube feeding .08 .80
Decline in late loss ADLs .16 .84
Decline in ROM .14 .82
Antipsychotic use, in the absence o f psychotic and 
related conditions

.21 .89

Daily Physical Restraints .07 .56
Stage 1-4 pressure ulcers .09 .74
Taken from: Center for Medicare and Medicaid Services (2003). Validation of long-term

and post-acute care quality indicators.:

http://www.cms.hhs.gov/qualitv/nhqi/FinalReport.pdf

Rantz et al. (2004) also noted issues with reliability o f MDS QI data. They 

discovered instability when using the MDS QI data to classify facilities as having Good, 

Average or Poor quality. Of all the MDS QI Indicators, 10 were found to differentiate 

groups on quality and were thought to be most sensitive to detecting differences in 

quality of care. These MDS QIs are compared to the validity and reliability studies 

conducted by the Centers for Medicare and Medicaid in Table 3.6.
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Table 3.6. MDS QI Reliability. Validity and Sensitivity

MDS QI (CHSRA) Weighted
Kappa-
Reliability

Validity Level
I=Top
II=Mid
111= Not Valid

Sensitivity 
S= Sensitive
N=Not
sensitive

Falls .50 II S
Behavioral symptoms affecting others .72 II N
Symptoms of depression .60 II S
Cognitive impairment .76 II N
Bladder or Bowel Incontinence .88 I N
Indwelling Catheters .71 I N
Urinary Tract Infections .53 I S
Weight loss .42 in S
Tube feeding .80 ii N
Decline in late loss ADLs .84 i S
Decline in ROM .82 i N
Antipsychotic use, in the absence of 
psychotic and related conditions

.89 n N

Daily Physical Restraints .56 i i N
Stage 1-4 pressure ulcers .74 i S

As noted above, many of the MDS QIs previously found to have high reliability 

and validity are not found to be sensitive or do not have the ability to differentiate 

between quality indicator groups in the Rantz et al.(2004) study. Only Prevalence of 

Urinary tract Infections, Incidence of Decline in late loss ADLs, and Prevalence of Stage 

1-4 pressure ulcers have high levels of reliability and validity in all three studies. The 

Decline in late loss ADLs and pressure ulcer indicators are risk adjusted. For this reason 

there were two MDS QIs for both of these indicators, one for the prevalence of high-risk 

residents and one for low risk residents. All of the above- MDS QI rates that are noted to 

be of high reliability and validity are used for this study. Other MDS QIs with mid-level 

reliability and validity that are also sensitive to staffing differences include prevalence of 

falls and symptoms of depression are also used. The prevalence of unexpected weight 

loss is somewhat reliable (kappa .42) and sensitive to group differences but was not 

found to be valid. Weight loss was used in this study because of its sensitivity to nursing
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care.

While not demonstrating sensitivity to quality changes in the Rantz study, the 

MDS QIs of tube feeding, decline in ROM, and indwelling catheters all have a high level 

of validity and reliability. These Indicators are also included in the study. The 

prevalence rate of indwelling catheters is risk adjusted. Again, there are two MDS QIs 

for this indicator, one for the prevalence of high-risk residents and one for low risk 

residents and are included in the study.

Antipsychotic use demonstrated the highest level of reliability and midlevel 

validity. This indicator is also used in this study. The prevalence rate o f this indicator is 

also risk adjusted. As with previous indicators that are risk adjusted, there were two MDS 

QIs for this indicator, one for the prevalence of high-risk residents and one for low risk 

residents. Also included in this study was the MDS QI of bedfast residents, which was 

not evaluated in the MDS QI reliability or validity study. It is thought that this indicator 

may be related to staffing of RNs. LPNs or NAs and was considered important for 

inclusion.

The final selection of quality indicators, using the criteria of sensitivity to changes 

in quality, Includes 11 MDS QIs, with 4 indicators broken down by risk adjustment (15 

total prevalence rates for analysis):

1) Falls, 2) Symptoms of Depression, Indwelling catheters: 3) in high risk 

residents, 4) in low risk residents, 5) Urinary tract infections, 6) Weight Loss, 7) Tube 

feeding, Decline in Late Loss ADLs, 8) in high risk residents, 9) in low risk residents, 10) 

Decline in ROM (No ROM), Antipsychotic use, 11) in high risk residents, 12) in low7 risk 

residents, Stage 1 -4 pressure ulcers, 13) in high risk residents, 14) in low risk residents,
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15) Bedfast Residents.

3.S Operational Definitions of Variables

An economic model (see Figure 1.0) is the conceptual framework used to 

organize this study. Variables include labor supply (staffing), output or resident demand, 

organizational characteristics, and quality of care as shown in table 3.7. Labor supply 

includes the reported staffing from the OSCAR data. Output includes the resident 

demand or acuity-based staffing calculated from the RUG III time estimates. The 

staffing difference is measured as the dissimilarity between reported staffing (OSCAR) 

and acuity-based staffing (RUG III time estimates).

Table 3.7 Variables, Definitions, and Sources
Variable Definition Level of 

measure
Source

Labor Supply (Reported 
Staffing)
NHPRD Total hours per resident day: 

includes RN. LPN, NA
Interval OSCAR

RNHPRD RN hours per resident day Interval OSCAR
LPNHPRD LPN hours per resident day Interval OSCAR
AIDEHPRD Nursing Aide hour per resident day Interval OSCAR
RMLPNPRD

Output (Acuity Based 
Resident Demand)

Licensed hours per resident day: 
includes RN & LPN

Interval OSCAR

RHPRDNSG Required hours per resident day for
all caregivers

Interval RUG-IH

RHPRDRN Required hours per resident day for 
RNs

Interval RUG-III

RHPRDLPN Required hours per resident day for 
LPNs

Interval RUG-III

RHPRDMA Required hours per resident day for 
NAs

Interval RUG-III

DFNSG Staffing difference per resident day 
for all caregivers

Interval OSCAR & 
RUG-III

DF.RN Staffing difference per resident day 
for RNs

interval OSCAR& 
RUG-III

DFLPN Staffing difference per resident day 
for LPNs

Interval OSCAR&
RUG-III

DFNA Staffing difference per resident day 
for NAs

Interval OSCAR & 
RUG-III
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Organizational
Characteristics
CONTROL For Profit =1 Not for profit or

government =0
Dichotomous OSCAR

CENM CAID Percentage of residents covered by 
Medicaid

Interval OSCAR

URBAN Location of Nursing home 
Urban =1 Rural =0

Dichotomous OSCAR

SIZE 1= total residents <61
2=total residents (61-120) 
3=total residents >120

Dichotomous OSCAR

M ULTI Multi-facility System membership 
l=yes, 0=no

Dichotomous OSCAR

Quality o f  care
DES1TOT Number o f deficiencies (range 0- 

100%)
Counts OSCAR

LSCODE Substandard Quality o f Care (SQC) 
deficiencies (range 0-100%))

Counts OSCAR

Variable Definition Level of 
measure

Source

MDS Quality Indicators
QI 2 Falls Rates MDS QIs
Q I4 Symptoms of Depression Rates MDS QIs
QIlOhr Indwelling Catheter High Risk Rates MDS QIs
QI 101r Low Risk Rates MDS QIs
QI 12 Urinary Tract Infections Rates MDS QIs
QI 14 Weight Loss Rates MDS QIs
QI 15 Tube Feeding Rates MDS QIs
QI 17 Bedfast Rates MDS QIs
QI 18hr Decline in Late Loss ADLs High 

Risk
Rates MDS QIs

QI 181r Low Risk Rates MDS QIs
QI 20 No ROM Rates MDS QIs
Q I21hr Antipsychotic D rag Use High Risk Rates MDS QIs
QI 211r Low Risk Rates MDS QIs
QI29hr Stage 1-4 Pressure Ulcers High Risk Rates MDS QIs
QI 29ir Low Risk Rates MDS QIs

3.6. Protection of Human Subjects

This research was conducted as part of an AHRQ grant funded research (ROl 

HS11990), Alison Trinkoff, PI. The researcher was part of the grant team. Data were 

acquired in SAS format, without any resident identifiers. Approval to conduct the 

proposed study was obtained from the Institutional Review Board (IRB) at the University
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of Maryland, Baltimore. There was minimal concern about the issue of security and 

confidentiality of the information contained in the secondary data, because both the 

OSCAR and MDS datasets had the names of individual residents removed. The names of 

the facilities were replaced with numeric identifiers to provide further protection from 

identification of specific residents after linking to named facilities. As anticipated, the 

study qualified for exempt status. Informed consent from either the residents or facility 

representatives was not required.

The new HIPAA privacy rule requires that special training be given to all 

investigators conducting research involving protected health information. The proposed 

research does not involve the creation or viewing of individually identifiable health- 

related information about persons living or dead, this investigator has received the 

recommended training. The computerized data files are password protected and were 

accessed only by the principal investigator of this study.

3.7 Analytic File Development

The data to be used in this study come from the, AHRQ funded study (ROl 

HS11990, University of Maryland, School of Nursing) of nursing homes within the states 

of Ohio, Maryland, Oregon, and West Virginia. This AHRQ study used both the OSCAR 

and MDS 2.0 data in a merged research data set. The issues of missing and duplicate 

data have been addressed by Trinkoff, et al. (2004). A categorical variable (size) for the 

size of facilities was also added:

1. If facilities have less than 61 beds, then size=small.

2. If facilities have between 61 and 120 beds, then size=medium

3. If facilities have greater than 121 bed, then sizes=large
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Variables have been added to standardize staffing. According to Harrington et al 

(2000a), since OSCAR data are reported in Full Time Equivalents (F'TEs) for a 14-day 

period, the staffing data were converted to staffing hours per resident day by taking the 

Total Nurse staff FTEs reported for a 2-week period, multiplying by 70 hours for the 

period, dividing by the total number of residents and the 14 days in the reporting period 

(HCFA method). For example, if  the number of FTEs was 100 and there were 100 

residents then the equation would be: (lOOFTEs * 70Hours)/(100 residents * 14days)=5.0 

hours per patient per day. Staffing definitions were used, as in the Harrington et al study: 

RN^ all RN and Nursing Administrative staff including full-time, part-time and 

contract excluding the Directors of Nursing 

LPN= all LPN or LVN staff hours

NA= all certified nursing assistants, nursing assistants in training and medication 

aides;

Contract staffs were included in the calculations for each o f the staff categories.

Next, the variable of resident care demand (RHPRD) was created from the RUG 

III classifications to determine resident’s need for nursing staff time and skill mix per 

resident day (RN hours per resident day, LPN hours per resident day and NA hours per 

resident day). For this study, the residents RUG III classification were taken from all 

MDS 2.0 assessment forms within 90 days of the OSCAR survey date. The data were 

then compiled through a SAS 9.0 application downloaded from the CMS public web site. 

If there was more than one MDS assessment completed in the year 2000, the assessment 

closest to the OSCAR survey date was used in order to most closely match the actual 

staffing and current resident’s need. Any resident with discharge dates prior to the 

OSCAR survey date was excluded from the research data set. Once the RUG-III 

classifications were determined, the nursing staff times for each nursing category (RN. 

LPN, NA), for each classification, were taken from the 1995 and 1997 aggregated RUG 

time estimates taken from CMS as noted in Table 3.8 (CMS, 2000b).
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Table 3.8 1995& 1997 Resident Specific and Nonresident specific Nursing Time

Estimates

1995 & 1997 STM Pop Weighted
RUG-III ADL Clinically Smoothed RST & NRST Minutes
Group Index Staff Type Total

RN LPN Aide Minutes
68.8 42.2 139.0 250.0

REHABILITATION
REHAB ULTRA HIGH
RUC 16-18 112.7 53.8 180.1 346.6
RUB 9-15 87.7 37.4 123.8 248.9
RUA 4-8 64.5 40.4 98.4 203.3
REHAB VERY HIGH
RVC 16-18 90.9 50.7 164.9 306.5
RVB 9-15 94.7 41.6 136.3 272.6
RVA 4-8 75.6 30.0 106.8 212.4
REHAB HIGH
RHC 13-18 110.6 53.5 167.0 331.1
RHB 8-12 102.3 39.9 129.9 272.1
RHA 4-7 89.7 27.6 102.6 219.9
REHAB MEDIUM
RMC 15-18 111.2 66.8 180.0 358.0
RMB 8-14 101.2 42.4 141.8 285.4
RMA 4-7 95.0 33.9 117.3 246.2
REHAB LOW
RLB 14-18 79.0 48.9 191.3 319.2
RLA 4-13 64.5 32.0 122.8 219.3
EXTENSIVE
SE3 N/A 140.7 101.5 191.3 433.5
SE2 N/A 110.4 85.4 163.2 359.0
SE1 N/A 77.9 60.1 195.3 333.3
SPECIAL
SSC 17-18 72.9 64.3 184.1 321.3
SSB 15-16 70.9 55.0 172.4 298.3
SSA 7-14 91.7 41.7 130.4 263.8
CLINICAL COMPLEX
CC2 17-18D 85.2 42.5 191.1 318.8
CC1 17-18 55.7 57.7 176.9 290.3
CB2 12-16D 61.5 41.8 159.0 262.3
CB1 12-16 59.0 36.2 17.3 242.5
CA2 4-1 ID 58.8 43.3 130.3 232.4
CA1 4-11 59.7 37.6 103.3 200.6
IMPAIRED COG.
IB2 6-10 40.0 32.0 137.2 209.2
IB1 6-10 39.0 32.0 130.0 201.0
IA2 4.5 38.0 27.0 100.0 165.0
IA1 4-5 33.0 26.0 96.0 155.0
BEHAV. ONLY
BB2 40.0 30.0 136.0 206.0
BB1 6-10 38.0 28.0 130.0 196.0
BA2 4-5 38.0 30.0 90.0 158.0
BA1 4-5 34.0 25.0 73.5 132.5
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Table 3.8 1995& 1997 Resident Specific and Nonresident specific Nursing Time

Estimates fconfl

RUG-III ADL
Group Index Staff

Type
Total

RN LPN Aide Minutes
PHYSICAL FUNCTION
PE2 16-18 37.0 32.0 184.8 253.8
PEI 16-18 37.0 29.4 181.6 248.0
PD2 11-15 36.0 25.0 170.0 231.0
PD1 11-15 36.0 27.6 160.0 223.6
PC2 9-10 25.6 32.8 154.4 212.8
PCI 9-10 45.1 20.6 124.6 189.9
PB2 6-8 28.0 36.8 80.6 145.4
PB1 6-8 27.5 27.7 93.9 149.1
PA2 4-5 31.9 30.6 72.9 135.4
PA1 4-5 28.2 29.8 72.8 130.8
Source: CMS. (2000a). Report to Congress: Appropriateness of minimum nurse staffing

ratios in nursing homes Phase I: Report to Congress. (Contract# 500-95-0062-T.0.3)

pl3-12.

The resident’s nursing time and skill mix requirements were aggregated to the 

facility level resulting in the required hours per resident day (RHPRD). A comparison of 

the reported staffing using OSCAR data versus the required staffing using the aggregated 

RUG-III time estimates was conducted (Oscar staffing -RUG III staffing), resulting in 

the staffing difference for hours of care and skill mix. The staffing difference may be 

positive (if reported hours are greater than hours required) or negative (if reported hours 

are less than hours required).

3.7. Data Analysis

The previously noted research questions were used to guide the analyses:

• RQ1- Do organizational characteristics influence the difference from acuity-based

staffing in long-term care facilities?
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• RQ2- Does the difference from acuity-based staffing influence the variation in rates

of adverse events in long-term care facilities?

• R.Q3- Does the difference from acuity-based staffing influence the variation in the

number o f cited deficiencies and the number of substandard quality of care

deficiencies in long-term care facilities?

SAS version 9.0 was used to conduct the statistical analyses. Screening of the 

data followed the recommendations of Tabachnick and Fidell (1996). Descriptive 

statistics in the form of means and standard deviations were performed for all dependent 

and independent variables. Distributions of the independent and dependent variables 

were evaluated for missing data, outliers and normal distributions, violated assumptions, 

small cell sizes, etc. Corrections were made if necessary. As in Munroe (1997), Pearson 

product correlations were conducted between the independent variables to check for 

multicollinearity, 0.85 or greater. If multicollinearity existed, one of the correlated 

variables were chosen to represent the component of staffing or the correlated variable 

was analyzed independently.

For RQ1 (the relationship between organizational characteristics and staffing 

differences) bivariate analyses were used to examine the relationships between 

categorical organizational characteristics and the staffing differences. For example, mean 

staffing differences were compared to see if there is a significant difference between the 

staffing differences of facilities that are for profit versus the staffing difference for those 

that are not for profit. For those categories that have more than two groups (i.e. size) 

analysis of difference were performed to test for between group significance. Bivariate 

analysis in the form of general linear modeling (GLM) was conducted to assess the
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relationship between the staffing differences and the continuous variable (percentage of 

Medicaid payers) in each facility. Bivariate analyses were performed to assist in the 

identification of independent variables to include in the multivariate model. Multivariate 

analysis in the form of OLS regression was used to identify the independent effect of the 

organizational characteristics on the staffing difference where: Staffing difference=/ 

(Profit + % Medicaid+ Urban + Size + Multi-facility System + error).

For RQ2 (the relationship between staffing difference and MDS QI rates) 

bivariate analyses are performed for the 10 previously chosen MDS quality indicator 

rates. For example, the mean rate of the MDS QI falls in for profit and not-for-profit 

facilities was compared for significant difference. GLM was used to assess the 

relationships between the 10 selected MDS QIs and the percentage o f Medicaid payers in 

each facility. The results of the bivariate analysis assisted in the identification of 

independent variables to include in the multivariate model. Poisson regression was used 

to assess the relationship between the selected MDS QI rates and staffing difference 

controlling for organizational characteristics because the distribution of MDS QI rates is 

skewed due to the high number of zero rates. Each MDS QI rate for (falls, depression, 

UTI, ADL loss, pressure ulcers high risk, pressure ulcers low risk, etc.)=f (staffing 

difference +Profit + % Medicaid+ Urban + Size + Multi-facility System+ error).

For RQ3 (the relationship between the staffing difference and the number/SQC of 

deficiencies) two measures of deficiencies were assessed. First was the total number of 

cited deficiencies. Bivariate analyses were conducted as in the first two questions with 

the mean number of total deficiencies was compared between the staffing differences. 

Poisson regression with negative binomial distribution was used to assess the relationship
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between the number deficiencies and staffing difference while controlling for 

organizational characteristics because the distribution was again skewed with even high 

numbers of zero counts. Number of deficiencies-/(Staffing Difference +Profit + % 

Medicaid+ Urban + Size + System membership + error).

The second measure of deficiencies was the number of SQC deficiencies 

(F,H,I,J,K,L) cited. Bivariate analyses were conducted with the mean number of SQC 

deficiencies compared for significance between the staffing differences. Poisson 

regression with negative binomial distribution was used to assess the relationship 

between the number of SQC deficiencies and staffing difference while controlling for 

organizational characteristics, for the same reasons as noted above. SQC deficiencies^/ 

(Staffing Difference +Profit + % Medicaid+ Urban + Size + System Membership+ error).
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Chapter 4 Results

4.1. Overview

The results of this study are presented in this chapter. Descriptive information 

about the overall data characteristics is presented. Results of analyses conducted to test 

assumptions and support variable inclusion in a consistent parsimonious multivariate 

model are noted. Finally, results of regression models are presented to answer the three 

research questions:

• RQ1- Do organizational characteristics influence the difference from acuity-based

staffing in long-term care facilities?

• RQ2- Does the difference from acuity-based staffing influence the variation in rates

of adverse events in long-term care facilities?

• RQ3- Does the difference from acuity-based staffing influence the variation in the

number of cited deficiencies and the number of substandard quality of care 

deficiencies in long-term care facilities?

4.2. Descriptive Analyses - Organizational Characteristics. Resident Assessments, and 

Staffing Differences

4.2.1 Facility Sample 

As noted in Chapter 3, facilities were selected from all available facilities in the

58
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research data sets of OSCAR and MDS 2,0 In the state of Ohio, for the year 2000. 

There were a total of 1009 facilities in Ohio, with 690 to be used in this study. There 

were 231 facilities (22.9%) excluded with 55 (5%) excluded due to the CMS 

recommended criteria: (4 facilities reported more residents than beds, 3 with more than 

12 hours of care per resident day, 2 with less than 15 beds, and 46 facilities reporting less 

than 15 total residents. An additional 8.7% (N—88) were excluded due to facility type 

criteria and difference in staffing methods (67 hospital based). The final 88 facilities 

(8.7%) were excluded due to the inability to match organizations in both OSCAR and 

MDS 2.0 data. Nunnally and Bernstein (1994) suggest that in a regression analysis there 

should be at least 50 subjects plus 8 for each independent variable. With five 

independent organizational characteristic variables and seventeen quality variables a 

sample size of 226 facilities would be adequate (50 + (8 x 22)=226) for most regression 

analyses. Stevens (1996) recommends a nominal number of 15 cases per predictor for 

multiple regression analyses. The five (5) organizational characteristics and seventeen 

(17) quality variables in this study would thus require 15x 22 or 330 facilities. The 

sample size of 690 eligible facilities appears ample enough for this study to develop a 

model that has generalizability.

Table 4.1 compares the included and excluded facilities due to inability to match 

OSCAR and MDS data. They are very similar in organizational characteristics of urban 

location and percent of reimbursement received from Medicaid. However, there is a 

significant difference in profit status, multi-facility system membership and total numbers 

of residents. The excluded facilities were more likely to be not-for-profit, non-system 

member organizations with a smaller number of residents. The numbers of RN, LPN,
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and NA staff in the excluded facilities were very similar to those included in the study. 

There were no significant differences found in average staffing.

Table 4.1 Description of Included and Excluded Facilities due to lack of MDS match

Characteristics Included Facilities Excluded facilities Sig. Difference
N 690 88
For Profit 78.3% 75.0% ik
Not For Profit 21.7% 25.0%
Urban 74.8% 77.3%
Rural 25.2% 22.7%
System Membership 56.4% 38.6% *

M ean # Residents 91.1 61.8 £
Percent M edicaid 67.7% 71.5%
RN Hours/Resident 0.57 0.58
LPN Hours/Resident 0.75 0.81
NA Hours/Resident 2.14 2.31
Nursing
Hours/Resident

3.46 3.70

^Significance < .05

The remaining facilities were linked to MDS 2.0 data acquired from CMS using 

the HCFA provider number. MDS QIs have been compiled for each of the organizations 

in the data set.

4.2.2 Resident Sample 

There were a total of 89,302 resident assessments in the 690 facilities examined. 

Less than 10% (N=:8,279) of the assessments had missing values, resulting in the inability 

to place them into a RUG grouping. Since the percentage of missing values was 

relatively small and normally distributed, only complete assessments were used in the 

analyses (N=81,023). The largest numbers of assessments were in the RUG groupings of 

physical functioning and rehabilitation (25.46%, N=22,737, and 22.87%, N=20,423 

respectively). The next most common was clinically complex and impaired cognition 

(16.68%, N-14,898 and 10.76%, N=9,612). Fewer assessments were in the special and 

extensive groupings (8.72%, N-7,790 and 5.21%, N==4,649), with the smallest number of
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assessments in the behavioral only grouping, comprising only 1.02% of the total 

(N=914).

Comparisons were made for each RUG classification level by organizational 

characteristics as noted in Table 4.2. There were significantly higher percentages of 

physical functioning RUG classifications in small, non-profit, non-system member 

facilities, located outside of urban settings with higher levels of Medicaid reimbursement. 

In contrast, the higher percentages of rehab RUG classifications were found in large, for 

profit, system member facilities, located in urban settings with low levels of Medicaid 

reimbursement.

Table 4.2 Percentage of RUG Classifications bv Organizational Characteristics

Ownership________________Location____________ System Membership
Profit Non- Urban Non- System Non-

Profit Urban System
Mean% Mean% Sig. Mean% Mean% Sig. Mean% Mean% Sig.

Rehab 20.71 16.90 * 21.11 16.26 ** 22.50 16.49 **
Extensive 4.99 4.02 * 4.68 5.12 5.16 4.30 *
Special 8.59 9.08 8.85 8.24 8.67 8.74
Clinically 17.70 18.14 17.18 18.04 17.12 17.77
Complex
Impaired 11.56 12.39 11.45 12.59 10.98 12.73 *
Cognition
Behaviora
1

1.35 1.05 1.30 1.23 1.21 1.38
1
Physical 26.31 31.20 ** 26.31 30.53 ** 25.55 29.75 * *

Function
* Significant difference between groups at the .05 level, ** Significant difference between groups 

at the .001 level
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Table 4.2 RUG Classifications by Organizational Characteristics (Cont)

Size % Medicaid
Small Medium Large Low Medium High

M ean% Mean% Mean% Sig. Mean% M ean% Mean% Sig.
Rehab 15.22 21.49 21.25 ** 26.58 23.14 14.85
Extensive 3.66 5.14 5.20 ** 4.47 4.56 5.07
Special 8.46 8.59 9.33 7.27 8.23 9.68 **
Clinically
Complex

18.47 17.06 17.01 * 15.00 17.13 18.78

Impaired
Cognition

13.28 10.90 12.22 9.53 10.67 13.38 **

Behavioral 2.06 1.06 0.95 ** 0.72 1.03 1.70 **
Physical
Function

29.99 27.12 24.73 ** 27.33 26.94 27.56

^Significant difference between groups at the .05 level, * ̂ Significant difference between groups

at the <.001 level

4.2.3 Staffing Descriptives 

Reported staffing values were calculated in hours per resident day to standardize 

staffing for facility size. Acuity based staffing values were calculated by applying the 

RUG III standardized times to the MDS 2.0 assessments for residents present within the 

facility during the survey date. Table 4.3 shows that there is a significant difference 

between the OSCAR reported staffing and RUG III time estimates (also known as acuity 

based staffing) in all categories. The two worker categories with the greatest difference 

were RNs and NAs. According to RUG III acuity based staffing, on average, RNs are 

understaffed by approximately 0.48 hours or approximately 29 minutes per resident per 

day. NAs are understaffed by 0.39 hours or 23 minutes per resident per day. Although 

facilities are overstaffed with LPNs on average (0.09 hours) this was only 5 extra minutes 

per resident per day. In addition, more than 39% of the facilities were understaffed in the 

LPN category.
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Using these estimates, nearly 96% of the long term care facilities in OMo are 

understaffed at the RN level to meet residents’ needs and 69% are understaffed at the NA 

level. Also of note, is the fact that there are 402 long-term care facilities (58%) where the 

RN staffing is less than that required by acuity while LPN staffing is more than that 

required by acuity. This suggests that long-term care facilities may substitute LPN staff 

for RN staff. The substitution of a lower skill level caregiver may have a relationship to 

unmet residents’ needs and the occurrence of adverse events. Even after considering RN 

and LPN staff together (licensed) almost 70% of the long term care facilities are 

understaffed.

Table 4.3 Comparison of OSCAR and RUG Staffing in Hours per Resident Day

Hours/Resident OSCAR RUGS Acuity Staffing Sig. Facilities
Day Reported Based Difference Understaffed

M ean SD Mean SD Mean SD
RN 0.57 0.24 1.04 0.16 -0.48 0.245 ** 95.94%
LPN 0.75 0.29 0.67 0.07 0.09 0.289 ** 39.47%
NA 2.14 0.59 2.35 0.15 -0.39 0.388 ** 69.42%
Licensed (RN + 1.32 0.39 1.71 0.22 -0.21 0.584 ** 87.83%
LPN)
Total Nurse 3.46 0.79 4.07 0.31 -0.61 0.794 ** 83.00%
staffing
** Significant at the <. 001 level

The OSCAR reported staffing is well above the state minimum standards for Ohio 

as noted in Table 4.4. The Ohio state standard for licensed nurses (RN and LPN 

combined) is only 0.80 HPRD (Harrington, 2002), while the reported staffing is 1.32- 

licensed nurse HPRD. According to Harrington (2002), the minimum standard in Ohio 

for NA staffing is 2.07 HPRD and total staffing standard is only 2.50 HPRD. The Ohio 

state standard is well below the RUG III acuity based staffing for every category of 

nursing staff worker. Fortunately, actual reported RN and LPN (licensed) HPRD are

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



higher at 1.32 HPRD, NA staffing is slightly higher at 2.14 HPRD, and total staffing is 

much higher at 3.46 HPRD.

On average, OSCAR reported staffing was within the preferred minimum level 

recommended by CMS (2001) to prevent harm, but below the optimal level, especially 

for NA time (2.14 HPRD OSCAR reported vs. 2.90 HPRD CMS optimum). The mean 

RUG acuity-based staffing HPRD was greater than the CMS optimal level for licensed 

staff (RNs and LPNs combined) at 1.71 vs. 1.0 respectively. The RUG III acuity based 

level was less than the CMS optimal level for NAs (2.35 vs. 2.90).

When comparing the RUG acuity-based staffing to that recommended by a panel 

of experts (Harrington et aL, 2000a) the mean RN HPRD are similar, while the LPN, NA 

and Total Nurse staffing is less than expert recommendations. LPN staffing was nearly 

the same as expert recommendations of 0.70 HPRD with RUG acuity-based staffing 

means calculated at 0.67 HPRD. Expert recommendations for NA staffing was 2.70 

HPRD which is less than the CMS optimal level (2.90 HPRD) but still higher than the 

RUG acuity based calculation of 2.35 HPRD.

Table 4.4 Comparison of Reported Staff Time to State and Federal Standards and Expert

Recommendations in HPRD

OSCAR RUG Ohio CMS CMS Expert panel
reported acuity minimum preferred optimum recommendation 

staff based staffing minimum level
_____________ time staffing standard_______________________
RN, LPN 1.32 1.71 0.80 1.00 1.00
combined
NA 2.14 2.35 2.07 2.00 2.90
Total Staff 3.46 4.07 2.50 3.00 3.90

1.74

2.70
4.44

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



65

4.3 Bivariate Analysis: Acuity-Based Staffing and Organizational Characteristics

Comparisons were made for each skill level (RN staffing difference, LPN staffing 

difference, NA staffing difference) as well as for Total Nurse staffing difference from 

OSCAR reported staffing versus the RUG III acuity based staffing by organizational 

characteristics as noted in Table 4.4.

There are significant dissimilarities in the staffing difference o f profit versus not- 

for-profit facilities for all categories of workers. In each case, not-for-profit facilities 

have staffing that is closer to that required by RUG III acuity based staffing when 

compared to the for profit organizations. The facilities that are not members of a system 

have an average RN staffing level that is significantly closer to residents’ needs. In 

addition, smaller sized facilities had a mean RN staffing level that was significantly 

closer to that required by resident needs or acuity. The facility location, urban versus 

rural and the Medicaid reimbursement percentage were not significantly related to 

staffing differences for any category of worker.

Table 4.5 Staffing Difference by Organizational Characteristics

Profit Not
for

Profit

Urban Rural System
Member

No system 
Membership

Staffing
Difference

Mean M ean Sig. Mean Mean Sig. Mean M ean Sig.

RN -0.501 -0.380 * -0.467 -0.499 -0.508 -0.432 *
LPN 0.063 0.166 * 0.091 0.068 0.086 0.083
N A -0.271 0.030 * -0.200 -0.224 -0.228 -0.177
Total
Nurse
Staff

-0.724 -0.197 & -0.590 -0.668 -0.665 -0.538

* Significant difference between groups at the .05 level, N=690
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Table 4.5 fcont) Staffing Difference by Organizational Characteristics

Low%
Medicaid

Med%
Medicaid

High%
Medicaid

Small
Size

Med
Size

Large
Size

Staffing
Difference

Mean M ean Mean Sig. Mean Mean Mean Sig.

RN -0.449 -0.498 -0.455 -0.409 -0.499 -0.491 t-
LPN 0.045 0.099 0.095 0.072 0.072 0.140
NA -0.147 -0.255 -0.160 -0.223 -0.220 -0.142
Total Nurse 
Staff

-0.567 -0.668 -0.531 -0.572 -0.662 -0.506

* Significant difference between groups at the .05 level, N=690

It was decided to keep all five of the organizational characteristics in the model. 

Profit, system membership and size all demonstrated a significant difference in staffing 

difference between groups. Location and percent of Medicaid reimbursement were kept 

in all models because it was thought they might contribute to significant differences in 

RQ2 or RQ3.

4.4. Regression Analysis

4.4.1 Testing Assumptions for Regression Analysis 

Data were examined to determine if  they met the assumptions of multiple 

regression analysis. There were no missing values or outliers for staffing and 

organization characteristic variables. For RQ 1, the dependent variables were assessed 

for normal distribution. The distribution of the RN staffing differences (DFRN) was 

found to have a level of skewness less than 1. Total Nurse staffing difference (DFNSG), 

LPN staffing difference (DFLPN) and NA staffing difference (DFNA) were all found to 

have minor skewness ranging from 1.19-1.06. Tabachnick and Fidel (1996) recommend 

square root transformation be tried first if the distribution differs moderately from 

normal. If the distribution differs substantially a log transformation should be performed. 

Square root transformation did not greatly improve the skewness. The values were then
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normalized using the log +10 transformation. Using the log function there was an 

improvement of skewness to 0.38-0.95. The log transformed and original data were 

evaluated in two separate models to compare results.

For RQ 1, the independent variables of facility characteristics were examined for 

collinearity. As noted in Table 4.6, some of the facility characteristics showed 

relationships with each other. However the correlations were small suggesting that 

mutlicollinearity was not likely to be a problem. Collinearity diagnostics also 

demonstrated small condition indices, which also indicate multicollinearity is not a 

problem in this model.

Table 4.6 Multicollinearity of Facility Characteristics

Profit Status Location
(Urban)

Number of 
Residents

Percent Medicaid System
Membership

Profit 1.000 0.001 -0.169 0.197 0.225
0.971 <0.0001 <0.0001 <0.0001

Urban 1.000 0.179 -0.020 -0.020
<0.0001 0.600 0.608

# Residents 1.000 -0.084 0.037
0.028 0.336

% Medicaid 1.000 0.004
0.917

System 1.000
Pearson Correlation Coefficients/significance, N = 690, */K0.05

4.4.2 Multivariate Analyses 

RQ 1- Do organizational characteristics influence the difference in acuity-based 

staffing in long-term care facilities?

OLS regression analysis was used to answer RQ 1: No difference was found in 

regression results using the raw data versus the log + 10 normalized data as seen in 

Appendix A Table A.l. Therefore, untransformed results are presented. Table 4.7 

reveals that profit status is significantly negatively associated with all categories of
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workers and the total. The analysis demonstrates that, controlling for all other 

organizational characteristics, for profit organizations have a significantly negative 

relationship to all skill levels of staff for acuity-based staffing. This is consistent with the 

bivariate results in Table 4.4, which revealed significant differences between for profit 

and not-for-profit staffing differences in all categories.

The variance in RN staffing is also influenced by urban location, system 

membership and resident volume. The RN staffing difference is significantly related to 

urban settings in a positive manner while the organization’s membership in a system and 

the increased numbers of residents are significantly inversely related to the staffing 

difference for RNs. For example, as the number of residents in a facility increased the 

RN hours per resident day decreased (number of RNs spread over a greater number of 

residents). The LPN staffing difference and Total Nurse staffing difference within 

facilities are significantly related in a positive manner to facilities with a higher 

percentage of Medicaid reimbursement. The greater the percentage of Medicaid the more 

LPN and Total Nurse staffing hours were present per resident day.
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Table 4.7 QLS regression of untransformed staffing differences on organizational

characteristics

Acuity-based staffing RN staffing 
difference

LPN
staffing

difference

NA
staffing

difference

Total
staffing

difference
Organizational
Characteristics
Profit B -0.125** -0.120** -0.031** -0.561**

SE (0.023) (0.028) (0.056) (0.075)

Urban B 0.046* 0.019 0.024 0.088
SE (0.021) (0.025) (0.051) (0.068)

System B -0.049* 0.024 0.007 -0.021
SE (0.019) (0.023) (0.045) (0.060)

% Medicaid B 0.000 0.002* 0.002 0.004*
SE (0.442) (0.001) (0.001) (0.019)

# Volume B -0.001** 0.000 0.000 -0.000
SE (0.000) (0.000) (0.000) (0.001)
R2 0.078 0.039 0.048 0.085
F 11.52** 5.59 ** 6.87 ** 12.72 **

* p  <0.05, **p <0.001

Each of the 5 organizational characteristics has some relationship to the staffing 

differences when the other characteristics are held constant. However, this model 

explains very little, (from 3.9% in LPN staffing to 8.5% in total staffing) of the variance 

in staffing. All 5 characteristics will be included in RQ2 and RQ3 to control for 

organizational influences in the relationship of staffing differences to adverse outcomes 

or deficiencies.

4.5. Descriptive Analyses MDS Quality Indicators

The MDS QI values indicate the prevalence of the adverse outcome within an 

organization. The numerator is the actual number of residents who had the problem 

defined during the time of observation. The denominator is the number of facility
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residents who were at risk to develop the problem. The facility rate reports the 

prevalence of residents in the facility that had the problem defined by the MDS QI. The 

numerator divided by the denominator equals the facility prevalence.

For ease of analysis, MDS QIs were divided into three groups considered to be 

nurse sensitive. The first encompassed adverse outcomes in the areas of nutrition or 

physical functioning. This group included prevalence of: weight loss (MDS QI14), tube 

feeding (MDS QI15), bedfast residents (MDS QI 17), decline in late loss ADLs in both 

high-risk and low-risk residents (MDS QI 18HR and MDS QI 18LR), and no range of 

motion (ROM) (MDS QI 20). The second group includes adverse outcomes that required 

technical intervention including skin care, maintenance of catheters, and prevention from 

infection or accidents. These were: pressure ulcers in both high-risk and low-risk 

residents (MDS QI29HR and MDS QI 29LR), indwelling urinary catheters in both high- 

risk and low-risk residents (MDS QI 10HR and MDS QI 10LR), urinary tract infections 

(MDS QI 12), and falls (MDS QI 2). The third group included adverse outcomes with 

behavioral or emotional patterns and the use of antipsychotropic drugs. These were: 

symptoms of depression (MDS QI 4) and the use of antipsychotics in both high-risk and 

low-risk residents (MDS QI 21HR and MDS QI 21LR). Table 4.8 lists the average 

prevalence rates of the MDS QIs in this sample. The highest prevalence rates were for 

No ROM, 42/100 at risk residents with a range of 0-100%. Only 9 facilities (1% of the 

sample) had rates of 0%, while 4 facilities (0.6% of the sample) had rates of 100%. For 

pressure ulcers in low risk residents the prevalence rate was low, 3/100 with 288 facilities 

(42% of the sample) having prevalence rates of 0. The prevalence rates for depression 

were 23/100 at risk residents with 2 facilities reporting no depression and 1 facility
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reporting 100% depression.

Table 4.8 Prevalence Rates of MDS Quality Indicators

Adverse Outcome 
(MDS QI)

Missing
(N)

Mean
%

SD Range Rate= 0 
(N/%)

Rate=T
(N/%)

Nutritional/
Physical

Weight Loss 0 0.101 0.042 0.000-
0.261

2 (0.3%) 0 (0%)

Functioning Tube Feeding 0 0.089 0.063 0.000-
0.312

28 (4.0%) 0 (0% )

Bedfast 0 0.057 0.052 0.000-
0.479

50 (7.3%) 0 (0%)

Decline in ADL- 
High Risk

4 0.271 0.163 0.000-
1.000

55 (8.0%) 5 (0.7%)

Decline in ADL- 
Low Risk

1 0.10 0.062 0.000-
0.435

24 (3.5%) 0 (0%)

No ROM 0 0.421 0.236 0.000-
1.000

9(1.0%) 4 (0.6%)

Technical
Intervention

Pressure Ulcers- 
High Risk

0 0.144 0.074 0.000-
0.472

13 (2.0%) 0 (0%)

Pressure Ulcers- 
Low Risk

2 0.030 0.048 0.000-
0.231

288(42.0%) 0 (0 %)

Urinary Catheters- 
High Risk

1 0.136 0.103 0.000-
0.667

83 (12.0%) 0 (0%)

Urinary Catheters- 
Low Risk

0 0.046 0.035 0.000-
0.246

72(11.0%) 0 (0%)

UTI 0 0.092 0.044 0.000-
0.269

6 (0.9%) 0 (0%)

Falls 0 0.141 0.051 0.000-
0.333

1 (0.2%) 0 (0%)

Behavioral/
Emotional

Depression 0 0.234 0.156 0.000-
1.000

2 (0.3%) 1 (0.2%)

Antipsychoties- 
High Risk

2 0.398 0.180 0.000-
1.000

16 (2.0%) 7(1.0%)

Antipsychotics 
Low Risk

0 0.185 0.118 0.000-
1.000

2 (0.3%) 1 (0.2%)

N=690 facilities, 81,023 residents

4.6 Bivariate Analysis: MDS 01 rates and Acuity-Based Staffing

Staffing difference was divided into low, medium, and high levels using quartiles 

to assess whether there was a significant difference in adverse outcomes by staffing 

difference, similar to the method used by Abt Associates Inc. in their report to Congress
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on the Appropriateness o f  Minimum Nurse Staffing Ratios in Nursing Homes (CMS, 

2001). The top 75% staffing difference was considered high level, the mid range or 

between 75% and 25% was considered medium level and the lower 25% was considered 

low level. Low level staffing difference is interpreted as being the closest to acuity-based 

staffing (best staffing) and high level staffing difference is interpreted as being the 

furthest away from acuity-based staffing (worst staffing). Table 4.9 below displays the 

results of this analysis.

In the first group of MDS QIs the use of feeding tubes, which could be considered a 

negative outcome, significantly increased as the RN staffing difference increased. Rates 

increased from 8/100 to 8.5/100 to 10.4/100 across the 3 staffing groups. In other words, 

as the RN staffing decreased, the prevalence of feeding tubes increased. Conversely, the 

use of feeding tubes decreased as the LPN staffing decreased. This may reflect a 

substitution effect. The increased number o f LPNs may be due to substituting this level of 

caregiver for RNs. As the number of RNs decreases, substituted by LPNs, the number of 

tube feedings increases. There is no significant difference in MDS QI rates for tube 

feedings across the 3 staffing groups for NAs or total staffing.

Findings were similar when prevalence of bedfast residents was examined. As the 

RN staffing difference became less than that required by acuity-based staffing the 

prevalence of bedfast residents significantly increased. However, no significant 

relationship was found in the prevalence of residents with no ROM and the RN staffing 

difference. Instead there was a significant relationship between no ROM prevalence and 

the staffing difference of both LPN and NAs. As both the LPN and NA staffing 

difference became less than that required by acuity-based staffing, the prevalence of
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residents with no ROM increased. This relationship was also present when examining 

Total Nurse staffing difference and no ROM.

In the Technical Intervention group of MDS QIs examined, there was a significant 

increase in the prevalence rate of pressure ulcers in the high-risk population as the RN 

staffing difference increased. As RN staffing became less than that required by acuity- 

based staffing, pressure ulcers were more prevalent in the group of high-risk residents. In 

contrast, as LPN staffing became less than that required by acuity-based staffing the 

pressure ulcers were less prevalent. Again, this may be due to the effect of replacing RNs 

with LPNs. There was no significant relationship between RN, LPN, NA or Total Nurse 

staffing difference and pressure ulcer prevalence in the low-risk population of residents. 

Analysis of the use of urinary catheters in low-risk residents revealed a similar finding to 

that previously noted for the use of feeding tubes.

The only significant finding in the Behavioral/Emotional group of MDS QIs 

examined was between LPN staffing difference and the use of antipsychotics in high-risk 

residents. As the LPN staffing decreased in high-risk residents the less antipsychotic 

medications were given.
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Table 4.9 MDS QI Rates by Staffing Difference

MDS QI Low RN Med RN HighRN Low LPN Med LPN High
staffing staffing staffing staffing staffing LPN

difference difference difference difference difference staffing
(<25%) (25-75%) (>75%) (<25%) (25-75%) difference
closest furthest closest (>75%)

furthest
Mean Mean Mean sig Mean Mean Mean sig

Nutrition/ Weight Loss 0.096 0.101 0.107 0.101 0.102 0.099
Physical Tube Feeding 0.080 0.085 0.104 ** 0.100 0.084 0.087 *
Functioning Bedfast 0.054 0.054 0.066 a 0.065 0.055 0.053

Decline in 0.277 0.262 0.284 0.277 0.267 0.272
ADL- High
Risk
Decline in 0.100 0.103 0.113 0.108 0.101 0.108
ADL-Low Risk
No ROM 0.415 0.424 0.420 0.372 0.444 0.423 *

Technical Pressure 0.111 0.129 0.133 * 0.140 0.121 0.118 *
Intervention Ulcers- High

Risk
Pressure 0.027 0.023 0.024 0.026 0.022 0.027
Ulcers- Low
Risk
Urinary 0.125 0.136 0.146 0.159 0.129 0.126 *
Catheters-High
Risk
Urinary 0.042 0.045 0.053 * 0.052 0.043 0.044 *
Catheters- Low
Risk
UTI 0.092 0.091 0.095 0.097 0.090 0.090
Falls 0.142 0.139 0.143 0.145 0.141 0.136

Behavioral/ Depression 0.229 0.235 0.238 0.245 0.231 0.230
Emotional Antipsychotics- 

High Risk
0.339 0.404 0.383 0.431 0.392 0.377 *

Antipsychotics 0.176 0.191 0.182 0.202 0.181 0.174
- Low Risk

One-way ANOVA * significant at the 0.05 level, ** significant at the 0.001 level
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Table 4.9 (cant) MDS QI Rates by Staffing Difference

MDS QI Low N A
staffing
difference
(<25%)
closest

MedNA
staffing
difference
(25-75%)

HighNA
staffing
difference
(>75%)
furthest

Sig Low 
Total
Nurse
staffing
difference
(<25%)
closest

Med
Total
Nurse
staffing
difference
(25-75%)
mid-level

High Sig 
Total
Nurse
staffing
difference
(>75%)
furthest

Nutrition/ Weight Loss
Mean
0.104

Mean
0.102

Mean
0.966

Mean
0.102

Mean
0.100

Mean
0.104

Physical Tube Feeding 0.091 0.085 0.095 0.086 0.088 0.093
Functioning Bedfast 0.055 0.055 0.063 0.055 0.057 0.059

Decline in 0.280 0.269 0.266 0.280 0.269 0.267
ADL- High 
Risk
Decline in 0.100 0.109 0.100 ** 0.061 0.062 0.063
ADL-Low Risk 
No ROM 0.362 0.432 0.456 0.377 0.429 0.449 *

Technical Pressure
0.131
0.023

0.124
0.024

0.123
0.027 0.128 0.122 0.130

Intervention Ulcers- High
Risk
Pressure 0.134 0.138 0.133 0.023 0.021 0.031
Ulcers- Low
Risk
Urinary 0.047 0.046 0.045 0.143 0.133 0.131
Catheters-High
Risk
Urinary 0.095 0.091 0.093 0.049 0.044 0.047
Catheters- Low 
Risk
UTI 0.144 0.143 0.134 0.096 0.090 0.092
Falls 0.235 0.236 0.228 0.147 0.140 0.137

Behavioral/ Depression
0.416
0.177

0.389
0.183

0.398
0.196 0.235 0.233 0.235

Emotional
Antipsychotics- 
High Risk 
Antipsychotics
- Low Risk

• 0.416 

0.185

0.394

0.187

0.388

0.179

One-way ANOVA* significant at the 0.05 level, ** significant at the 0.001 level

4.7. Regression Analyses: Staffing Differences and MDS QIs

4.7.1 Testing Assumptions for Regression Analysis 

Dependent variables were examined to determine if  they met the assumptions of 

OLS regression analysis. Missing data were assessed for predictors and outcomes. There 

were facilities with missing values for some of the MDS Quality Indicators as noted in
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Table 4.8, Since there were less than 1% missing for each MDS Quality Indicator, 

organizations with missing values were dropped from the analyses when that specific 

MDS QI was being examined (pairwise elimination). One facility had consistent MDS 

QI rates o f 0, 1 or missing (none or ail residents with the indicators) with no other 

acceptable values. This facility was treated as an outlier and eliminated from the study. 

Outliers were defined as values that were greater than three standard deviations above or 

below the mean (Stevens, 1996). There were 18 facilities that had MDS QI rates of 1 

(100% prevalence) in 5 of the MDS QI indicators. None of the 18 facilities had an MDS 

QI value of 1 in more than one category. The resultant number of facilities for this study 

ranged from 685-688 depending on the MDS QI being evaluated.

For research question 2, the distribution of MDS QI rates for falls, urinary tract 

infection, weight loss, use of tube feedings, decline in late loss ADLs, no practice of 

ROM on mobility dependent residents, the use of antipsychotics in high risk residents, 

and pressure ulcers in high risk residents were all found to have a level of skewness less 

than 1. The dependent variable of depression, indwelling catheters, bedfast residents and 

the use of antipsychotics in low risk patients were found to have minor levels of 

skewness (1.01-2.17) and were normalized using square root transformation. The 

variable for low risk pressure ulcers was found to have severe skewness. One facility was 

represented with an extreme value. This value was windsorized to the next nearest value 

and resulted in a skewness level of 2.11 for distribution of the data. These values were 

then normalized using square root transformation.

MDS QIs often yield zero rates, creating three special problems with the 

distribution of this data that make traditional OLS regression problematic. First, the
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distribution is slightly skewed; traditional regression assumes a symmetric distribution of 

errors. Secondly, the distribution is non-negative; traditional regression might sometimes 

produce predicted values that are negative. And finally, the difference increases as the 

mean increases; traditional regression assumes a constant difference. It was decided to 

use Poisson regression to answer RQ2 due to the distribution of the prevalence rates of 

the MDS QIs. In contrast to OLS Regression, Poisson regression is not affected by any 

of the above conditions. In particular, Poisson regression implicitly uses a log 

transformation, which adjusts for skewness and prevents the model from producing 

negative predicted values. Poisson regression also models the difference as a function of 

the mean, with an assumption that the difference is not greater than the mean. This 

assumption is met in all of the MDS QI prevalence rates.

For Research RQ2, the independent variables of staffing difference from acuity- 

based staffing were examined for collinearity (see Table 4.10). Obviously, there is a 

moderate and significant correlation between RN, LPN and Licensed staffing difference 

levels, because licensed staffing difference is the sum of the RN and LPN staffing 

difference. Licensed staffing was eliminated from the model because the RN and LPN 

staffing difference variables already cover this effect. Total Nurse staffing difference 

was moderately correlated with RN and LPN staffing and highly correlated with NA 

staffing difference. Because of the high correlations, it was decided to analyze Total 

Nurse staffing difference in a separate model.
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Table 4.10 Multicollinearity of Nurse Staffing Difference Characteristics

RN Staffing 
Difference

LPN
Staffing

Difference

Licensed
Staffing

Difference

NA Staffing 
Difference

Total Nurse 
Staffing 

Difference
RN Staffing 1.000 0.049 0.667 0.275 0.529
Difference 0.203 <0.0001 <0.0001 <0.0001
LPN 1.000 0.776 0.180 0.512
Staffing <0.0001 <0.0001 <0.0001
Difference
Licensed 1.000 0.308 0.716
Staffing <0.0001 <0.0001
Difference
NA Staffing 1.000 0.885
Difference <0.0001
Total Nurse 1.000
Staffing
Difference
Pearson Correlation Coefficients/significance, N = 690, *p<0.05

4.7.2 Model RQ2

Two separate models were developed for RQ 2: Does the difference in acuity- 

based staffing influence the variation in rates of nursing sensitive adverse events in long

term care facilities? One model includes the staffing difference for RN, LPN and NA 

levels. The Second model includes only the Total Nurse Staffing Difference.

RQ2A.

Prevalence of Adverse Events=/(Profit ^Location + Resident Volume + Percent 

Medicaid + System membership + RN staffing difference + LPN staffing difference + 

NA staffing difference).

RQ2B.

Prevalence of Adverse Events=/(Profit -(-Location + Resident Volume + Percent 

Medicaid + System membership + Total Nurse staffing difference).

4.7.3 Multivariate Analyses

4.7.3.1 RQ2A,: Do RN. LPN orN A  staffing difference influence the variation in
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rates of adverse patient events?

A Poisson regression model was used to answer RQ 2a. The adverse events 

included the three groups of adverse outcomes as noted in the bivariate analysis in section 

€2. It was found that there is no difference in regression results using the raw data versus 

the square root normalized data as seen in Appendix A Tables A.2.a, A.2.b, and A.2.c. 

Therefore, untransfonned data are presented. Table 4.11 reveals that, controlling for 

organizational characteristics, RN staffing difference has a significant inverse 

relationship with weight loss, tube feeding and bedfast residents. In other words, as the 

RN staffing became less than that required by acuity-based staffing the prevalence of 

weight loss, tube feeding and bedfast residents increased. This is in keeping with the 

bivariate results in Table 4.9, which revealed significant differences between Low, 

Medium and High RN staffing differences for tube feeding and bedfast prevalence rates. 

Weight loss did not demonstrate a significant relationship to RN staffing difference in the 

bivariate analysis, but became significant after controlling for organizational 

characteristics in the Poisson regression. As the RN staffing difference increased by 1.0 

HPRD (less staffing) the prevalence of residents with weight loss decreased by 2.2%, 

with tube feedings increased by 3.2%, and remaining bedfast increased by 1.9%.

LPN staffing difference has a significant direct relationship with tube feeding and 

bedfast residents. As the LPN staffing difference became increasingly less than that 

required by acuity-based staffing the prevalence of weight loss, tube feeding and bedfast 

residents decreased. This is also similar to the bivariate analysis for LPN staffing 

difference for tube feeding, which revealed significant differences between Low, Medium 

and High LPN staffing differences for tube feeding. Bedfast did not demonstrate a
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significant relationship to LPN staffing difference in the bivariate analysis, but became 

significant after controlling for organizational characteristics in the Poisson regression. 

The bivariate analysis demonstrated a significant positive relationship between LPN 

staffing and no ROM, which became non-significant in the Poisson regression after 

controlling for organization characteristics. As the LPN staffing difference increased by 

1.0 HPRD (less staff) the percentage of residents with tube feeding and remaining bedfast 

decreased by 1.6% and 1.8% respectively.

The NA staffing difference has a significant relationship with No ROM and 

Weight Loss but in opposite directions. As the NA staffing difference became less than 

that required by acuity based staffing, the prevalence of weight loss decreased while the 

prevalence of NO ROM increased. As the NA staffing difference increased by 1.0 HPRD 

(less staffing) the percentage of residents with weight loss decreased by a small, but 

significant, percentages of 0.6%. This is also similar to the bivariate analysis for NA 

staffing difference for No ROM, which revealed significant differences between Low, 

Medium and High NA staffing differences for No ROM. Weight Loss did not 

demonstrate a significant relationship to NA staffing difference in the bivariate analysis, 

but became significant after controlling for organizational characteristics in the Poisson 

regression. As the NA staffing difference increased by 1.0 HPRD (less staffing) the 

percentage of residents with no ROM increased by 3.2%
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Table 4.11 Poisson regression of MDS QI indicators on Staffing Differences for and

Nutrition/Physical Functioning Prevalence Rates

MDS
Quality
Indicators

Weight
Loss

Tube
Feeding

Bedfast Decline in 
ADL- 

High Risk

Decline in
A D L -  

Low  Risk

No ROM

RN Staffing B -0.022* -0.032** -0.019* -0.005 -0.015 0.038
Difference SE (0.007) (0.010) (0.009) (0.028) (0.010) (0.038)
LPN B -0.002 0.016* 0.018* -0.003 0.006 -0.061
Staffing
Difference

SE (0.006) (0.008) (0.007) (0.022) (0.008) (0.031)

NA Staffing B 0.006* 0.001 0.000 0.013 0.001 -0.032*
Difference SE (0.003) (0.004) (0.004) (0.011) (0.004) (0.016)
Profit B -0.000 0.013* 0.009 -0.014 -0.004 0.029

SE (0.004) (0.006) (0.005) (0.017) (0.006) (0.024)
Urban B 0.003 0.038** 0.005 0.011 0.007 0.058*

SE (0.004) (0.005) (0.005) (0.015) (0.005) (0.021)
System B 0.004 0.005 0.001 0.016 0.008 0.064*

SE (0.003) (0.004) (0.004) (0.013) (0.005) (0.018)
% M edicaid B -0.000* 0.001** o.ooo* -0.000 -0.000* -0.001*

SE (0.000) (0.000) (0.000) (0.000) (0.000) (0.001)
# Residents B 0.000 0.000* 0.000 0.000 0.000 0.000

SE (0.000) (0.000) (0.000) (0.236) (0.000) (0.000)
R2 0.069 0.170 0.035 0.026 0.029 0.062
F 6.33** 17.46** 3.08* 0.91 2.56* 5.59**

* p  <0.05, **p <0.001

In the Technical/Intervention grouping of MDS QIs Table 4.12 reveals that, 

controlling for organizational characteristics, RN staffing difference has a significant 

inverse relationship with pressure ulcers in both high-risk and low-risk residents. In other 

words, as the RN staffing difference became less than that required by acuity-based 

staffing the prevalence of pressure ulcers in both high and low risk residents increased.

As the RN staffing difference increased by 1.0 HPRD (less staffing) the percentage of 

residents with pressure ulcers in h ig h  and low risk residents increased by 3.8% and 0.1% 

respectively. This is consistent with the bivariate results in Table 4.9, which revealed 

significant differences between Low, Medium and High RN staffing differences for 

pressure ulcer rates in high-risk residents. Pressure ulcers in low-risk residents did not
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demonstrate a significant relationship to RN staffing difference in the bivariate analysis, 

but became significant after controlling for organizational characteristics in the Poisson 

regression. There had been a significant relationship between RN staffing difference and 

the use o f urinary catheters in low risk residents in the bivariate analysis, which became 

non-significant after controlling for organizational characteristics in the Poisson 

regression.

LPN staffing difference has a significant direct relationship with pressure ulcers 

in high-risk residents, and urinary catheters in both high-risk and low-risk residents. In 

other words, as the LPN staffing difference became less than that required by acuity- 

based staffing the prevalence of pressure ulcers in high-risk residents and urinary 

catheters in both levels of residents decreased. As the LPN staffing difference increased 

by 1.0 HPRD (less staffing) the percentage of residents with urinary catheters in both low 

and high-risk residents decreased by 4.3% and 1.2% respectively. This is similar to the 

bivariate analysis for LPN staffing difference for pressure ulcers in high-risk residents 

and urinary catheters in both low and high-risk residents, which revealed significant 

differences between Low, Medium and High LPN staffing differences for these MDS QI 

rates.

NA staffing difference has a no significant direct relationship with any of the 

technical intervention prevalence rates. This is also similar to the bivariate analysis for 

NA staffing difference for this grouping, which revealed no significant differences 

between Low, Medium and High NA staffing differences for any of the MDS QIs in this

group.
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Table 4.12 Poisson Regression of MDS Technical Intervention. Qis on Staffing

Differences

MDS
Quality
Indicators

Pressure 
Ulcers -  
High Risk

Pressure 
Ulcers- 
Low Risk

Urinary 
Catheter- 
High Risk

Urinary
Catheter-
Low Risk

UTIs Falls

RN Staffing B -0.038* -0.001* -0.014 -0.011 -0.006 -0.002
Difference SE (0.012) (0.005) (0.017) (0.006) (0.007) (0.008)
LPN B 0.035** 0.004 0.043* 0.012* 0.008 0.011
Staffing
difference

SE (0.010) (0.004) (0.014) (0.005) (0.006) (0.007)

NA Staffing B 0.009 -0.002 0.002 0.003 0.003 0.005
Difference SE (0.005) (0.002) (0.007) (0.002) (0.003) (0.003)
Profit B 0.003 -0.005 0.015 0.006 0.002 -0.013*

SE (0.007) (0.003) (0.010) (0.004) (0.004) (0.005)
Urban B 0.033** 0.004 0.006 0.004 0.006 0.005

SE (0.006) (0.003) (0.009) (0.003) (0.004) (0.004)
System B -0.000 -0.001 0.009 0.000 0.001 -0.001

SE (0.006) (0.002) (0.008) (0.003) (0.003) (0.004)
% B 0.000 -0.000** 0.000 -0.000 -0.000* -0.001**
Medicaid SE (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
# B 0.000 -0.000 0.000 0.000 0.000 -0.000
Residents SE (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

R2 0.075 0.052 0.028 0.029 0.028 0.079
F 6.92** 4.69** 2.45* 2.55* 2.45* 7.27 **

* p  <0.05, **p <0.001

The third Behavioral/Emotional grouping of MDS QIs Table 4.13 reveals that, 

controlling for organizational characteristics, RN staffing difference has no significant 

relationship with the MDS Qis for Behavioral/Emotional Patterns or Psychotropic Drug 

use. This is in keeping with the bivariate results in Table 4.9, which also revealed no 

significant differences between Low, Medium and High RN staffing differences for these 

MDS Qis.

LPN staffing difference has a significant direct relationship with the use of 

antipsychotic drugs in both high-risk and low-risk residents. In other words, as the LPN 

staffing difference became lower than that required by acuity-based staffing the 

prevalence of antipsychotic drug use in both levels of residents decreased. As the LPN
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staffing difference increased by 1.0 HPRD (lower staffing) the percentage of residents 

with antipsychotic use in both high and low-risk residents decreased by 6.8% and 3.3% 

respectively. This is similar to the bivariate analysis for LPN staffing difference for 

antipsychotic use in high-risk residents, wMch revealed significant differences between 

Low, Medium and High LPN staffing differences for this MDS QI rate. Antipsychotic 

drug use in low-risk residents did not demonstrate a significant relationship to LPN 

staffing difference in the bivariate analysis, but became significant after controlling for 

organizational characteristics in the Poisson regression.

NA staffing difference has a no significant direct relationship with any of the 

Behavioral/Emotional Patterns or Psychotropic Drug use prevalence rates. This is also 

similar to the bivariate analysis for NA staffing difference for this grouping, which 

revealed no significant differences between Low, Medium and High NA staffing 

differences for any of the MDS Qis in this group.
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Table 4.13 Poisson Regression of MDS OIs for Behavioral/Emotional Patterns and

Psvchotrooic Drue Use on Staffing Difference

Adverse Events- MDS 
Quality Indicators

Depression Antipsychotics- High 
Risk

Antipsychotics-Low
Risk

RN Acuity Staffing B -0.025 0.026 0.014
SE (0.026) (0.029) (0.017)

LPN Acuity Staffing B -0.009 0.068* 0.033*
SE (0.021) (0.024) (0.014)

NA Acuity Staffing B 0.008 0.007 -0.004
SE (0.011) (0.012) (0.007)

Profit B -0.014 0.016 0.042**
SE (0.016) (0.018) (0.011)

Urban B -0.034* 0.010 -0.004
SE (0.014) (0.016) (0.009)

System B -0.016 -0.025 -0.012
SE (0.012) (0.014) (0.008)

% Medicaid B 0.000 0.002* 0.003**
SE (0.000) (0.000) (0.000)

# Residents B 0.000 -0.000 -0.000*
SE (0.000) (0.000) (0.000)
R2 0.013 0.057 0.231
F 1.30 5.10** 25.54**

*  p  <0.05, **p <0.001

4.7.3.2. RQ2B.: Do Total Nurse staffing deficits influence the variation in rates of 

adverse patient events?

A Poisson regression model was also used to answer RQ 2b. The adverse events 

included the three groups of adverse outcomes: nutritional/physical functioning, 

technical, and behavioral/emotional. In the Nutrition/Physical Functioning group of 

MDS Qis Table 4.14 reveals that, controlling for organizational characteristics, Total 

Nurse staffing difference has a significant inverse relationship with No ROM. In other 

words, as the Total Nurse staffing difference became less than that required by acuity- 

based staffing the prevalence of No ROM increased. This is in keeping with the bivariate 

results in Table 4.9, which revealed significant differences between Low, Medium and
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High Total staffing differences for No ROM rates. As the total staffing difference 

increased by 1.0 HPRD (lower staffing) the percentage of residents with No ROM 

decreased by nearly 3.0%. More residents received ROM therapies when staffing was 

closer to acuity based. No other prevalence rates were found to be significantly related to 

the Total Nurse staffing for the Nutrition/Physical group.

Table 4.14 Poisson Regression of Total Nurse Acuity-Based Staffing on MDS Quality

Indicators o f Nutrition Physical Functioning Prevalence Rates

Adverse
Events-
MDS
Quality
Indicators

Weight
Loss

Tube
Feeding

Bedfast Decline in 
ADL- 
High Risk

Decline in 
A D L - 
Low Risk

No ROM

Total Nurse B 0.000 -0.002 0.000 0.007 -0.001 -0.028*
Staffing
Difference SE (0.002) (0.003) (0.003) (0.008) (0.003) (0.011)

Profit Status B -0.001 O © * U) 0.010 -0.013 -0.003 0.027
SE (0.004) (0.006) (0.005) (0.017) (0.006) (0.024)

Urban B 0.002 0.037** 0.005 0.011 0.008 0.060*
Location SE (0.004) (0.005) (0.005) (0.015) (0.005) (0.021)
System B 0.005 0.007 0.003 0.016 0.008 0.060*
Membership SE (0.003) (0.005) (0.004) (0.013) (0.005) (0.018)
Percent B -0.000* 0.001** 0.000* -0.000 -0.000* -0.001*
Medicaid SE (0.000) (0.000) (0.000) (0.000) (0.000) (0.001)
Resident B 0.000 0.000* 0.000 0.000 0.000 0.000
Volume SE (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

R2 0.052 0.152 0.018 0.010 0.026 0.056
F 6.25** 20.44** 2.13* 1.12 2.97* 6.81**

* p  <0.05, **p <0.001

The Technical/Intervention group of MDS Qis, Table 4.15 reveals that, 

controlling for organizational characteristics, Total Nurse staffing difference has a 

significantly positive relationship with falls. In other words, as the Total Nurse staffing 

difference becomes lower than that required by acuity-based staffing the prevalence of 

falls is decreased. As the Total staffing difference increased by 1.0 HPRD (lower 

staffing) the percentage of falls increased by a small but significant amount (0.5%). Falls
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did not demonstrate a significant relationship to Total Nurse staffing difference in the 

bivariate analysis, but became significant after controlling for organizational 

characteristics in the Poisson regression.

Table 4.15 Poisson Regression of Total Nurse Acuity-Based Staffing on MDS Quality

Indicators of Technical Intervention Prevalence Rates

Adverse
Events-
MDS
Quality
Indicators

Pressure 
Ulcers — 
High Risk

Pressure 
Ulcers- 
Low Risk

Urinary 
Catheter- 
High Risk

Urinary 
Catheter- 
Low Risk

UTIs Falls

Total Nurse B 0.006 -0.002 0.007 0.003 0.003 0.005*
Staffing
Difference

SE (0.004) (0.002) (0.005) (0.002) (0.002) (0.002)

Profit B 0.005 -0.005 0.015 0.007 0.002 -0.013*
Status SE (0.007) (0.003) (0.010) (0.004) (0.004) (0.005)
Urban B 0.032** 0.004 0.006 0.004 0.006 0.005
Location SE (0.007) (0.003) (0.011) (0.003) (0.004) (0.004)
System B 0.003 -0.001 0.008 0.001 0.001 -0.001
Membershi SE (0.006) (0.002) (0.008) (0.003) (0.003) (0.004)
P
Percent B 0.000 -0.000** 0.000 0.000 -0.000* -0.001**
Medicaid SE (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Resident B 0.000 - 0.000 0.000 0.000 0.000 - 0.000
Volume SE (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

R2 0.043 0.045 0.016 0.016 0.025 0.077
F 5.27** 5.33** 1.79 1.80 2.91* 9.46**

* p  <0.05, **/> <0.001

In the Behavioral/Emotional group of MDS Qis Table 4.16 reveals that, 

controlling for organizational characteristics, Total Nurse staffing difference has a 

significantly positive relationship with antipsychotic use in high-risk and residents. In 

other words, as the Total Nurse staffing difference became less than that required by 

acuity-based staffing, the prevalence of antipsychotic drug use in high-risk residents 

decreased. Antipsychotic drug use in high-risk residents did not demonstrate a 

significant relationship to Total Nurse staffing difference in the bivariate analysis, but
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became significant after controlling for organizational characteristics in the Poisson 

regression. As the Total staffing difference increased by 1.0 HPRD the percentage of 

Antipsychotic use in high-risk residents increased by 2.1%. No other MDS Qis in this 

grouping has a significant relationship to Total Nurse staffing differences.

Table 4.16 Poisson Regression of Total Nurse Staffing Difference on

Behavioral/Emotional Patterns and Psychotropic Drug Use

Adverse Events- MDS 
Quality Indicators

Depression Antipsychotics- High 
Risk

Antipsychotics-Low
Risk

Total Nurse Staffing B 0.000 0.021* 0.006
Difference SE (0.008) (0.009) (0.005)

Profit Status B -0.012 0.014 0.041**
SE (0.016) (0.018) (0.011)

Urban Location B -0.035* 0.011 -0.004
SE (0.014) (0.016) (0.009)

System Membership B -0.015 -0.024 -0.012
SE (0.012) (0.014) (0.008)

Percent Medicaid B 0.000 0.002** 0.003**
SE (0.000) (0.000) (0.000)

Resident Volume B 0.000 -0.000 -0.000*
SE (0.000) (0.000) (0.000)
R2 0.013 0.050 0.225
F 1.51 6.01** 33.09**

* p  <0.05, **p <0.001

4.8 Comparison to Reported Staffing

The two models developed for RQ 2 were then run using the reported staffing 

from the OSCAR surveys to see if reported staffing explains the variation in rates of 

nursing sensitive adverse events in long-term care facilities as well as models that were 

adjusted for resident acuity using the RUG III time estimates.

ALTERNATE RQ2A.

Prevalence of Adverse Events-/(Profit +Location + Resident Volume + Percent 

Medicaid + System membership + Reported RN staffing + Reported LPN staffing +
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Reported NA staffing).

ALTERNATE RQ2B.

Prevalence of Adverse Events^/(Profit ^Location + Resident Volume + Percent 

Medicaid + System membership + Reported Total Nurse staffing).

As in the acuity-adjusted analyses, a Poisson regression model in was used. The 

adverse events included the same three groups of adverse outcomes. Complete 

regression results are shown in Appendix B , Tables B.lthrough B.6. Table 4.17 shows 

the comparison of results from the reported and acuity-based models.

Table 4.17 Comparison of Reported and Acuity-Based staffing Poisson regression results

for RN..LPN. NA and Total Nurse staffing

MDS QI RN LPN NA Total Nursing
Reported Acuity

Based
Reported Acuity

Based
Reported Acuity

Based
Reported Acuity

Based
Falls ns ns ns ns ns

+ model
ns ns 4-

Depression ns ns ns ns ns ns ns ns
Catfa High risk ns ns + + ns ns ns ns
Cath Low risk ns ns 4- “T ns ns -f- ns
UTI + + + ns ns ns + ns
Weight loss ns ns ns ns ns ns ~r ns
Tube Feeding 4* + + + ns ns + ns
Bedfast 
ADL Decline

ns ns + + ns ns ns ns

High Risk 
ADL Decline

ns ns ns ns ns ns as ns

Low Risk ns ns ns ns ns ns ns ns
No ROM 
Antipsychotics

+ ns ns ns - - - -

High Risk 
Antipsychotics

ns ns + + ns ns ns +

Low Risk 
Pressure Sores

ns ns ns + ns ns ns ns

High Risk 
Pressure Sores

ns “ + + ns ns + ns

Low Risk ns " ns ns ns ns ns ns
+ direct relationship, -inverse relationship, ns no significant relationship

Most of the difference in results can be explained by resident acuity, which is 

controlled for in acuity based staffing and not in the reported staffing. There is typically
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more staffing in facilities that admit residents with higher acuity, to care for the increased 

needs. Using the reported staffing, this would have the appearance of higher staffing 

resulting in more adverse outcomes, such as UTIs, tube feedings and no ROM and RN 

staffing. After controlling for acuity, the relationship between RN staffing and tube 

feedings reverses. Instead of RN staffing increases resulting in increased prevalence of 

tube feeding the staffing increase results in a decrease in tube feeding. After controlling 

for acuity, the increased RN staffing no longer increases the prevalence of UTIs and no 

ROM, instead there is no significant relationship between staffing and these two 

outcomes.

There may also appear to be lack of improvement in outcomes with more RNs if 

acuity is not considered. This is the case in the results of weight loss, bedfast residents 

and pressure sores. The reported staffing model results reveal that an increase in RN 

staffing has no significant relationship to these three outcomes. However, the results of 

the acuity-based regression model show an inverse relationship between RN staffing and 

weight loss, bedfast residents and pressure sores in both high and low risk residents. As 

the RN staffing increases the prevalence of these adverse outcomes decreases.

The results of LPN staffing reveal differences in reported and acuity-based 

models on UTIs and antipsychotic use in low risk residents. In the reported model there 

is a significant positive relationship between LPN staffing and UTIs. As the LPN 

staffing increases the prevalence of UTIs increases. After adjusting for acuity with RUG 

III time estimates there is no significant relationship between LPN staffing and the 

prevalence of UTIs. In contrast, reported LPN staffing has no significant relationship to 

antipsychotic use. However, after adjusting for resident acuity, through RUG III Time
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estimates, LPN staffing has a positive relationship with antipsychotic use in the low-risk 

resident.

Reported NA staffing demonstrated a positive relationship between NA staffing 

and the prevalence of depression. However the overall fit o f the model was not 

significant. Total nursing staff demonstrated a positive relationsMp to five adverse 

outcomes when using reported staffing. These included the use o f urinary catheters in 

low risk residents, UTIs, weight loss, tube feeding, bedfast residents, and pressure sores 

in low risk residents.

Using the reported staffing the regression results suggest that as the total number 

of staff increases so does the prevalence of these outcomes. After controlling for acuity, 

all of these relationships became non-significant. The reported Total Nurse staffing was 

non-significant in relation to the two outcomes of falls and antipsychotic use in high-risk 

residents, but became positively related after adjusting for acuity. In the case of 

antipsychotic use, this may have been due to the number o f LPN staff included in the 

total nursing staff, as LPN staff were found to have a positive significant relationship in 

both reported and acuity-based staffing. No level of staffing (RN, LPN, or NA) was 

found to have a significant relationship with falls in either the reported or acuity -based 

models. However, the acuity-based model with total nursing staff demonstrated a 

significant positive relationship with falls. As the Total Nurse staffing increased the 

prevalence of falls also increased. This is after controlling for the facility size.

In general, resident acuity must be considered when examining the relationsMp 

between staffing and resident outcomes. Without tMs consideration, those facilities 

caring for residents with greater needs will appear to have lesser quality
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4.9 Descriptive Analyses Deficiencies and Staffing

State nursing home surveyors issue deficiencies to facilities as a part of the federal 

survey process. The survey results become part of the OSCAR database. OSCAR data 

include whether a deficiency is issued, the type of deficiency, and the total number of 

deficiencies issued for each organization. Deficiencies are assigned scope/severity 

ratings. Scope/severity ratings of F, H, I, K, L, or I reflect serious deficiencies and result 

in a determination that the facility is providing substandard quality of care (SQC) (CMS, 

1998). In this study the total number of deficiencies per facility and the total number of 

F-L deficiencies (substandard quality of care) were evaluated. Table 4.18 lists the 

average counts of deficiencies and SQC deficiencies in this sample of organizations. 

While nearly 10% of the surveys reported no deficiencies, the average is 5.8 per facility. 

Only 20% of the surveys find severe deficiencies with a mean near 0.4 per facility.

Table 4.18 Number of Deficiencies and SQC Deficiencies

M ean Range SD Count =0
Number of Deficiencies 5.84 0-32 5.16 68 (9.86%)
Num ber SQC Deficiencies 0.38 0-4 0.68 514(79.51%)
Source: OSCAR, 2000

4.10 Bivariate Analysis: Deficiencies and Staffing Differences

A significant bivariate relationship between the RN staffing difference and the 

total number of deficiencies was found (Table 4.19). Nursing homes categorized as 

having the lowest level of RN staffing (highest difference) had an average of 5.0 

deficiencies while those categorized as having the highest level of staffing (lowest 

difference) had an average of 6.7 deficiencies. Cited deficiencies are considered a 

negative outcome. As the RN staffing difference became less than that required by 

acuity-based staffing (lower staffing), the number of deficiencies significantly decreased.
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This is the opposite of what would be expected, that the lower the number of RN staff 

would have more deficiencies. The NA staffing demonstrated a similar direction with 

more NA staff having more deficiencies, although not significant.

The only significant finding between the staffing difference and the number of 

SQC deficiencies was with the LPN staffing difference. As the LPN staffing difference 

became less than that required by acuity-based staffing the number o f deficiencies 

significantly increased. This is in the expected direction. Nursing homes categorized as 

having the lowest level of LPN staffing (highest difference) had an average of nearly 0.5 

SQC deficiencies while those categorized as having the highest level of staffing (lowest 

difference) had and average of nearly 0.3 SQC deficiencies. As the LPN staffing 

difference became less than that required by acuity-based staffing the number of 

deficiencies significantly increased.

Table 4.19 Bivariate Analysis Deficiencies bv RN. LPN NA Staffing Difference

RN Difference LPN Difference

Low Medium High Low Medium High

Mean/SD M ean/SD M ean/SD Sig Mean/SD Mean/SD Mean/SD Sig
Deficiencies 5.01/ 5.81/ 6.73/ * 6.046/ 5.924/ 5.471/

4.74 5.21 5.36 5.76 4.85 5.16
SQC 0.40/ 0.37/ 0.36/ 0.49/ 0.36/ 0.29/ *
Deficiencies 0.66 0.68 0.69 0.75 0.69 0.56
Total Deficiencies*/? <0.05, F= 4.92, SQC deficiencies *p  <0.05, F= 4.06

Note: Low staffing difference=<25% ; M edium  staffing differences =25-50%; High staffing

difference =75% or greater
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Table 4.19 (cont) Bivariate Analysis Deficiencies by Total Nurse Staffing Difference

NA Difference Total Nursing Difference

Low M edium High Low Medium High

Mean/SD M ean/SD M ean/SD Sig Mean/SD Mean/SD M ean/SD
Deficiencies 5.395/ 5.806/ 6.343/ 5.645/ 5.572/ 6.564/

4.89 5.09 5.55 4.96 5.24 5.18
SQC 0.314/ 0.402/ 0.384/ 0.407/ 0.370/ 0.355/
Deficiencies 0.65 0.68 0.69 0.72 0.67 0.655
Note: Low staffing difference=<25%; Medium staffing differences =25-50%; High staffing

difference =75%  or greater

Total Nurse staffing difference demonstrated no significant relationship to either 

the number of deficiencies or SQC deficiencies, although the direction of the relationship 

is similar to RN staff for total deficiencies and to RN and LPN staff for SQC deficiencies.

4.11 Regression Analysis: Staffing Difference on Deficiencies

4.11.1 Testing Assumptions for Regression Analysis

Dependent variables were examined to determine if they met the assumptions of 

OLS or Poisson regression. Missing data were assessed. There were no missing values 

for deficiencies or SQC deficiencies. For research question 3, the number of cited 

deficiencies was found to have a skewness of 1.46. The values were transformed using 

square root and the skew was reduced to 1.14. The values for the SQC deficiency 

variables were found to have a skewness level greater than 2.0 and were transformed 

using square root transformation, which reduced the skewness to 1.17.

The data for deficiencies and SQC deficiencies are counts where there are m any 

zero counts. This causes the same three problems with the distribution of the data that 

made OLS regression problematic in RQ2. While Poisson regression was used for RQ2 

it is not appropriate for RQ3 because the assumption that the difference is not greater
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than the mean is not true with the data for deficiency (mean-5.8, difference=26.6) and 

SQC deficiency (mean=0.37, dlffereace=0.45). This is called overdispersion. Negative 

binomial regression may be used to estimate count models when the Poisson estimation is 

inappropriate due to over dispersion. The negative binomial includes an ancillary 

parameter, which is an estimate of the degree of overdispersion, and helps correct for it.

The multicollmearity of independent variables in prediction models was 

previously examined. It was decided to treat RQ3 in a similar manner by examining the 

effect of the RN, LPN and NA staffing difference in one model and the Total Nurse 

staffing difference in a separate model.

4.11.2 Model for RQ3

Two similar models were developed for RQ3 as in RQ2. RQ3 evaluates the 

relationship between staffing differences from acuity based staffing and the number of 

total deficiencies and then the number of SQC deficiencies. One model includes the 

staffing difference for RN, LPN and NA levels. The second model includes only the 

Total Nurse staffing difference.

4.11.3 RQ3a Does the difference in acuity-based staffing influence the variation 

in the number of cited deficiencies and the number of substandard quality of 

care deficiencies in long-term care facilities?

A negative binomial regression model as noted in Section D.3.b was used to 

answer RQ3a. It was found that there was no difference in regression results using the 

raw data versus the square root normalized data as seen in Appendix A Table A.3. 

Therefore, results of untransformed deficiencies are presented. Table 4.20 reveals that, 

controlling for organizational characteristics, RN staffing difference has a significant
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inverse relationsMp with the number of cited deficiencies. Organizations with lower 

staffing difference (better staffing) have significantly fewer deficiencies. As the RN 

staffing increases by 1.0 HPRD, the total number of deficiencies per survey decreased by 

approximately 2.3. TMs is in opposition to the bivariate results in Table 4.16, which 

revealed that as the RN staffing difference became less than that required by acuity-based 

staffing the number of deficiencies significantly decreased. This change occurred after 

controlling for organizational characteristics in the negative binomial regression. There 

was no significant relationsMp between the RN staffing difference and SQC deficiencies.

LPN staffing difference does not have a significant relationsMp with total 

deficiencies but rather demonstrated a significantly positive relationsMp with SQC 

deficiencies. In other words, nursing homes with higher staffing difference (less staffing) 

have sigmficantly more SQC deficiencies. As the LPN staffing decreases by 1.0 HPRD 

the number of SQC deficiencies increases on average by 0.21 per survey.

NA staffing difference has a no significant relationsMp with either the number of 

cited deficiencies or the SQC deficiencies. TMs is also similar to the bivariate analysis 

for NA staffing difference, which revealed no significant differences between Low, 

Medium and High NA staffing differences for the cited deficiencies and SQC 

deficiencies.
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Table 4.20 Negative Binomial Regression of the Number of Deficiencies on Staffing

Difference
Deficiencies SQC Deficiencies

RN Staffing Difference B -2.254 * 0.126
SE (0.850) (0.112)

LPN Staffing Difference B 0.177 0.210*
SE (0.691) (0.091)

NA Staffing Difference B -0.347 -0.058
SE (0.355) (0.047)

Profit B -0.123 -0.025
SE (0.521) (0.069)

Urban B 1.314* 0.202 *
SE (0.455) (0.060)

System B -0.817* -0.029
SE (0.405) (0.053)

% Medicaid B 0.026 * 0.001
SE (0.011) (0.001)

# Residents B 0.006 0.000
SE (0.004) (0.001)
R2 0.042 0.034
F 3.75** 2.96*

* p  <0.05, **p <0.001

The negative binomial regression model was also used to answer RQ3b: Does the 

difference in Total Nurse staffing influence the variation in the number of cited 

deficiencies and the number of SQC deficiencies in long-term care facilities? In the 

bivariate analysis, Total Nurse staffing difference demonstrated no significant 

relationship to either the number of deficiencies or SQC deficiencies. However, after 

controlling for organizational characteristics in the negative binomial regression model, it 

was found that Total Nurse staffing difference has an inverse relationship with the 

number of cited deficiencies. As the Total Nurse staffing difference closer to that 

required by acuity-based staffing (increases), the number of deficiencies decreased.

When the total staffing difference improves by 1.0 HPRD, deficiencies decrease by 0.5. 

There was no significant relationship with Total Nurse staffing difference to SQC
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Table 4.21 Negative Binomial Regression of the Number of Deficiencies on Staffing

Differences

Deficiencies SQC Deficiencies
Total Nurse Staffing Differences B -0.550 * 0.020

SE (0.256) (0.034)

Profit Status B -0.061 -0.037
SE (0.520) (0.069)

Urban Location B 1.254 * 0.208 *
SE (0.455) (0.060)

System Membership B -0.715 * -0.030
SE (0.403) (0.053)

Percent Medicaid B 0.027 * 0.002
SE (0.011) (0.001)

Resident Volume B 0.008 * 0.000
SE (0.004) (0.001)
R2 0.035 0.024
F 4.12** 2.82*

* p  <0.05, **p <0.001

4.12 Comparison to Reported Staffing

The two models were developed for RQ 3 were then run using the reported 

staffing reported in the OSCAR surveys to see if there if reported staffing explains the 

variation in rates of nursing sensitive adverse events in long-term care facilities as well as 

models that were adjusted for resident acuity using the RUG III time estimates.

Alternate RQ3a.

Number o f Deficiencies=/(Profit +Location + Resident Volume + Percent 

Medicaid + System membership + Reported RN staffing + Reported LPN staffing + 

Reported NA staffing).

ALTERNATE RQ3B.

Number of SQC Deficiencies^/(Profit -(-Location + Resident Volume + Percent 

Medicaid + System membership + Reported Total Nurse staffing).
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As in the acuity-adjusted analyses, a Negative Binomial regression model in was 

used. The adverse events included the same three groups of adverse outcomes.

Complete regression results are shown in Appendix B, Tables B.7 and B.8. Table 4.22 

shows the comparison of results from the reported and acuity-based models.

Table 4.22 Comparison of Reported and Acuity-Based staffing Negative Binomial 

regression results on Deficiencies and SQC Deficiencies

RN LPN NA Total Nursing

Reported Acuity
Based

Reported Acuity
Based

Reported Acuity
Based

Reported Acuity
Based

Deficiencies
SQC

- “ ns ns ns ns - -

Deficiencies ns ns + + ns ns ns ns
+ direct relationship, -inverse relationship, ns no significant relationship

There were no differences in results when analyzing reported versus acuity based

staffing and its relationship to total deficiencies or SQC deficiencies.

4.13 Summary of Findings

The results of this study were presented in this chapter. Descriptive information 

about the overall facility and resident acuity characteristics was presented. Analyses 

were conducted to develop consistent parsimonious multivariate models.

Results o f these regression models answer the three research questions. For RQ1, 

organizational characteristics were found to influence the difference in acuity-based 

staffing in long-term care facilities. Non-profit ownership status was reflective of higher 

staffing in all categories (RN, LPN, NA) as well as the Total Nurse staffing. Location, 

multi-facility system membership and the total number of residents also influenced the 

difference in RN staffing. The percentage of residents reimbursed through Medicaid also 

influenced LPN and Total Nurse staffing. For RQ2, the difference in acuity-based
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staff ing  did influence the variation in rates of nursing sensitive adverse events in  long

term care facilities. RN acuity-based difference influenced the prevalence of weight loss, 

tube feeding, bedfast residents, and pressure ulcers. LPN acuity-based difference 

in flu en c ed  the prevalence of tube feeding, bedfast residents, urinary catheters and the use 

of antipsychotics, but in the opposite direction from RNs. NA acuity-based difference 

influenced the prevalence of tube feeding and no ROM. The acuity-based difference of 

total nursing also influenced the prevalence of no ROM, as well as the use of 

antipsychotics and falls.

In general resident acuity must be considered when examining the relationsMp 

between staffing and resident outcomes. Without this consideration, those facilities 

caring for residents with greater needs will appear to have lesser quality

For RQ3 the difference in acuity-based staffing did influence the number of cited 

deficiencies and the number of substandard quality of care deficiencies in long-term care 

facilities. RN staffing difference influenced the number of deficiencies in an inverse 

direction, as did the Total Nurse staffing difference. The LPN staffing difference 

influenced the number of SQC deficiencies in a positive direction. A discussion of the 

findings of these analyses will be presented in the final chapter.
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Chapter 5 Discussion

5.1. Overview

The findings presented in the previous chapter will be discussed in this section. The 

discussion will use an economic foundation and production function theory to highlight 

the findings related to each of the research questions. The significance of these findings 

will be addressed. Limitations to this study will also be explored. Finally, implications 

for research and practice will be considered.

5.2 Summary of Major Findings

5.2.1 Descriptive

As expected, comparing staffing based on acuity to reported staffing in Ohio 

nursing homes resulted in a significant negative difference in all categories of nursing 

staff. The large differences and the findings that nearly 96% of the nursing homes would 

be considered understaffed at the RN level and 91% at the NA level was surprising.

More than 39% of the facilities understaffed in the LPN category. These findings are 

consistent with the CMS study (2001), which used 1999 data from 10 states. In that 

study over 91% of the long term care facilities fell below the NA desired minimum 

levels.

101
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The better staffing ofLPNs while RN staffing is lower than that required by acuity, 

suggests that long-term care facilities may substitute LPN staff for RN staff. This is 

consistent with production function theory where organizations lower labor costs by 

substituting lower cost skill levels for higher cost nursing staff. This finding has not been 

previously reported. However, the direct relationship of increased LPN staffing and 

increased adverse events in studies by Bostick (2003), Hendrix and Foreman (2000), and 

Monroe (1990) may highlight this as an area that requires further investigation. 

Longitudinal studies would be needed to ascertain whether the adverse events occurred 

first and extra LPN staff were hired to improve this situation or whether the decrease in 

RN staff influenced the increase in adverse outcomes.

5.2.2 Relationship of Organizational Characteristics and Staffing Difference 

All five of the organizational characteristics have a significant relationship to the 

staffing difference for acuity based staffing. The most notable is profit status. Not for 

profit organizations have significantly better staffing across all categories o f nursing staff 

and total nursing staff when compared to for profit organizations, providing an additional 

30 minutes of care to each resident per day on average. Production function theory 

would suggest that for-profit organizations may lower labor costs by decreasing the total 

number of caregivers or nursing hours per resident day. Not for profits may use more to 

support their sponsoring agency’s or local community’s mission and goals. The strong 

influence of profit has been reported in other studies (Aaronson, Zinn and Rosko (1994); 

Cohen and Spector (1996); Harrington and Swan, 2003) where not for profit nursing 

homes were found to have higher levels of staffing than for profits especially higher 

levels of RNs.
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Other organizational variables were also found to influence staffing. As the 

percentage of residents reimbursed by Medicaid increases, the number of hows of care 

provided by LPNs significantly rises. This is not true of the RN or NA level of caregiver. 

This may be because these organizations are substituting LPNs for RNs. The Total Nurse 

staffing is also significantly related to the percentage of residents reimbursed by 

Medicaid in the same direction. This is most likely due to the increase in LPN staffing, 

which is included in the Total Nursestaffing. These findings are consistent with those of 

Cohen and Spector (1996) who found that Medicaid reimbursement has a negative 

influence on RN staffing and a positive influence on LPN staffing. They suggest that in 

areas with more Medicaid or flat-rate reimbursement, nursing homes use more lower 

skilled and fewer higher skilled professional nursing staff. Other researchers including 

Zinn, Aaronson, and Rosko (1994), Grabowski (2001) and Harrington and Swan (2003) 

have found an inverse relationship between the number of RN staff and the percentage of 

residents reimbursed through Medicaid.

A significant inverse relationship was also found between the RN staffing 

difference and system membership. Those organizations that were non-system members 

had RN staffing that was closer to acuity based. This may be explained by economies of 

scale, the practice of increasing efficiencies of the production of goods as the number of 

goods being produced increases. Long-term care facilities might place several facilities 

under common management (system membership) to economize on top-management and 

supply costs in order to lower fixed costs. System membership may allow for the 

elimination of some RN management positions. These results are in conflict with a study 

by Harrington and Swan (2003) where multi-facility systems were found to have a
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positive association with higher RN staffing levels than non-chain facilities, even after 

taking into account the lower percentage of Medicaid residents, which may be present in 

multi-facility systems. The data from the Harrington and Swan study was from a single 

state (California) and may be less reflective o f national averages than the nursing homes 

in Ohio.

This study also revealed a significant inverse relationship between the RN staffing 

difference and organizational size. Those organizations that were smaller in size had 

better RN staffing, also reflecting economies of scale. Long-term care facilities might 

grow in size to economize on top-management and supply costs in order to lower fixed 

costs. Again, RNs in long term care frequently serve in management level positions. 

Larger sized organizations may allow RNs a broader span of management level over a 

greater number of residents, thereby decreasing the number of RNs per resident. This is 

consistent with the findings of Harrington, Carrillo, Mullan and Swan (1998) that found 

larger facilities had less RNs per resident day.

In this study it was found that the urban organizations in Ohio had significantly 

better staffing at the RN level than the rural organizations. This may be due to the fact 

that most schools of nursing are located in populated urban settings and therefore the 

supply of RNs is higher. LPN and NA staff showed no significant difference between 

urban or rural location in their numbers of staff per resident. This is in contrast to the 

findings of Cohen and Spector (1996), who found that facilities in urban areas had higher 

LPN, but not RN staffing. This difference may be due to the year studied (1987) or the 

sample that was studied of Medicaid certified nursing homes in the Institutional 

Population Component of the National Medical Expenditure Survey. Another obvious
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difference is that there is an increasing shortage of RNs, particularly those wanting to 

work in long term care.

In summary, while organizational factors may explain some staffing decisions, it is 

not clear that these factors should be used as control variables when examining outcomes. 

All facilities should be held to the same quality standards regardless of the ownership, 

size, and percentage of Medicaid patients.

5.2.3 Relationship of staffing difference to quality indicators 

While production theory assumes that all outputs are of the same quality, the reality 

is that, quality varies, particularly in complex processes like producing health care. Total 

Nurse staffing was significantly related to lack of ROM, falls and antipsychotic drug 

administration in high-risk residents. The closer to acuity based staffing (better staffing), 

the lower the prevalence in lack of ROM. This most likely reflects the increased staffing 

in NAs, which also demonstrated an improvement in this outcome as NA staffing moved 

toward acuity based numbers. In contrast, as the Total Nurse staffing become closer to 

acuity based (better staffing), the prevalence of falls and the use of antipsychotic drugs in 

high-risk residents increased. The increased use of antipsychotic drugs in high-risk 

residents may be reflection of the increased staffing ofLPNs, which might be a 

substitution for RNs. The RNs critical thinking and decision making not to medicate 

residents may be lacking with an increase in LPN staff. Another explanation may be that 

there were more falls or the need for more antipsychotic medications in this population of 

residents, and this leads to hiring more LPNs. A longitudinal study would help to sort out 

the timing of changes in trends of staffing and outcomes.

While the overall staffing had some relationships to outcomes, an examination of
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the individual categories of workers also revealed interesting findings. As the RN 

staffing became closer to acuity based staffing, the prevalence of residents with 

unexpected weight loss, feeding tubes, and remaining bedfast decreased. This suggests 

an improvement in quality outcomes with better RN staffing. There was also a decreased 

prevalence of pressure ulcers in both the high risk and low risk populations of residents 

when RN staffing was closer to acuity based staffing. These results are in agreement 

with a study conducted by Hendrix and Foreman (2001), which found an inverse 

relationship between RN and NA staffing costs and the cost of care for pressure ulcers.

One of the strongest relationships between staffing and quality found in the study 

was when NA staffing increased the prevalence of residents lacking ROM exercise 

decreased. However, the improvement of NA staffing closer to acuity based was 

significantly related increased prevalence of weight loss. This may possibly be due to the 

substitution of NAs for LPNs, who would assign the residents to be fed, or a lack of RNs 

who oversee the assignments. Unfortunately, it is not possible to see the timing of 

staffing and adverse events in a study using cross sectional data. It may be that the 

facility had more debilitated patients (i.e., weight loss) and hired extra NA staff to meet 

this need. A longitudinal study might further explain the timing relationships between 

changes in NA staffing and weight loss.

A direct relationship of LPN staffing and adverse outcomes was found in several 

areas. As LPN staffing became closer to or better than acuity based staffing, the 

prevalence of feeding tubes, bedfast residents, and residents with urinary catheters 

increased significantly. The prevalence of pressure ulcers in high-risk residents and 

antipsychotic drug use in both low and high-risk residents also increased with the
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increase in LPN staffing. This is in the opposite direction to the relationship of RN 

staffing to feeding tubes, bedfast residents and pressure ulcers in high-risk residents. A 

possible explanation may the substitution of RNs with LPNs in order to decrease costs. 

LPN staff may lack the critical thinking and decision-making skills of the RN to advance 

resident treatments from one of dependence, such as feeding tubes, urinary catheters and 

bed rest, to one of independence, such as oral nutrition, urinary continence and increasing 

mobility. This is consistent with a study that found an increase in LPN staff time was 

associated with an increase in the prevalence of ADL decline and pressure ulcers 

(Bostick, 2003).

However, the positive relationship to feeding tube prevalence is only in partial 

agreement with those of the Mitchell, Kiely and Gillick study (2003) of the nursing home 

characteristics influence on the use of feeding tubes. Aggregated RN and LPN staffing 

(licensed nurses) were compared to NAs. The results were similar to this study’s LPN 

only category in that there was a positive relationship between increased staffing and the 

increased use of feeding tubes. The results of Mitchell et al. (2003) may demonstrate the 

stronger influence of LPN staff on tube feedings than the RN association itself. This 

cross-sectional study is unable to determine whether the increased LPN staffing was 

present before the increase in tube feeding or whether the increased tube feeding was 

present in the resident population already, requiring more LPN staff.

In summary, while significant relationships were demonstrated between staffing 

and some outcomes, overall, staffing hours explained little of the variation in adverse 

outcomes. The percentage of variation in the outcomes explained ranged from 1% 

(decline in ADL) to 22.5% (antipsychotic use). The numbers of unmeasured variables
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that influence quality are acknowledged. Moreover, targeting residents at risk for poor 

outcomes is likely to yield the greatest gains in quality. And, studying other factors that 

in flu en c e  outcomes (e.g., turnover, education, facility management style, and physical 

plant layout) will likely result in findings that could lead to improved quality.

5.2.4 Relationship of staffing difference to deficiencies 

While the quality indicators derived from the resident quality assessments reflect 

aggregated individual quality measures, the examination of deficiencies most often 

reflects organizational deficiencies. And, considering that state level inspectors visit 

facilities and make a determination on the types of deficiencies, these may be considered 

more serious. While 90.14% of the facilities had one or more citations, a great deal fewer 

(20.49%) had a Substandard Quality of Care (SQC) deficiency. Better quality in terms of 

less numbers of cited deficiencies was seen with the better RN staffing. As the RN 

staffing became closer to acuity based staffing, the number of cited deficiencies 

sig n ifican tly  decreased even after controlling for organization size. This was also true of 

Total Nurse staffing, in that the number of cited deficiencies significantly decreased as 

the amount of total staffing become closer to acuity based staffing. This may be 

reflective of the RN staffing, which is included in Total Nurse staffing. These findings 

are consistent with those found by Harrington and colleagues (2000b) for RNs. The 

Harrington study also found a significant inverse relationship between the number of NA 

staff and deficiencies, although this relationship was not significant in this study.

In this study, LPN staffing was the only level of staffing related to SQC 

deficiencies, but in an unexpected direction. As LPN staffing became closer to acuity 

based staffing (better staffing), the number of SQC deficiencies increased significantly
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even after controlling for organization size. A possible explanation may again be the 

substitution of RNs with LPNs in order to decrease costs. This is consistent with the 

Harrington, Zimmerman et al. (2000) study which noted the direction of LPN staffing 

and total care deficiencies to be in a positive direction, instead of inversely related as are 

RN and NA values. However, in the Harrington et al. (2000) study the LPN relationship 

was not significant.

When the same analyses were conducted using the reported staffing hours (rather 

than the differences between acuity-based and reported), there was no difference in 

findings related to deficiencies. This suggests that staffing may have little relationship to 

deficiencies; either reported staffing or acuity-based staffing. It may be that deficiencies 

are of such severity and relate to broader management issues that the simple staffing 

numbers are not significant.

In summary, as with the adverse events, total staffing hours did not explain much 

of the variation in deficiencies, 4.2% of the difference in total number of deficiencies and 

3.4% of the SQC deficiencies. Yet, as RN staffing and total staffing became closer to 

acuity based staffing, the number of cited deficiencies significantly decreased even after 

controlling for organization size. This is consistent with other studies but reflects that 

other variables, not considered here, may better explain the difference in quality. State- 

specific survey practices are also important for consideration, but could not be examined 

in this study.

5.3 Study Limitations

5.3.1 internal Validity

While the use of administrative data often provides population-based analyses,
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there are many issues that may contribute to measurement error. MDS data are obtained 

from assessments conducted by care providers and may also be inaccurate (Berlowitz and 

Rosen, 2003). Almost 10% of the data were not useable do to the fact that MDS 

assessments did not contain enough information to place the resident into a RUG III 

grouping. While missing data and outliers were examined and some adjustments were 

made, there are likely errors that cannot be verified by checking patient records.

A related limitation was the loss of cases due to the inability to match long-term- 

care patients in the MDS assessments to an OSCAR survey date. The excluded facilities 

(N=88) were more likely to be not-for-profit, non-system member organizations with a 

smaller number of residents. There are also concerns with the quality of OSCAR data, 

especially the reported staffing, as reported in a study comparing payroll staffing data 

to OSCAR staffing data (CMS, 2000). While differences were found in the Ohio 

data, the set of decision rules developed in the CMS study (2000) to decrease error 

were used to exclude facilities from analyses in this study.

Another concern with the validity of these results relates to the ecological nature of 

the study. Data from individuals are aggregated to the organizational level and linked to 

other organizational data. While the research questions relate to the organization, 

attribution of poor outcomes for individuals is difficult to attribute to an organization. 

There is no way to know if the care that resulted in a poor outcome was attributable to the 

particular nursing staff. While this is a consistent problem in much of the staffing -  

outcomes research (Clarke, 2005), it must be acknowledged.

Other limitations common to staffing —outcomes research have been discussed 

above. These include lack of/poor risk adjustment and multiple unmeasured variables.
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While some of the MDS indicators are risk adjusted, these adjustments are relatively 

primitive. Developers are working on other risk adjustment approaches. The need to 

examine more than just staffing numbers is also apparent. While this study addressed the 

differences in resident acuity, the characteristics of the nurses, the organization of care, 

the amount of support services available and many other relevant factors that could 

influence outcomes have not been examined. Inclusion of measurement of these 

variables might have changed some of the results on quality of care.

5.3.2 External Validity

While Ohio may not be representative of the long-term care facilities throughout 

the United States, the characteristics of Ohio facilities were similar to national 

characteristics. Moreover, Ohio OSCAR and MDS data has been intensely studied by 

CMS, and they may have higher validity and reliability.

While these findings should be generalizable to long term patients in most skilled 

facilities, they would not be generalizable to short stay patients since only quarterly 

assessments were used. If people are admitted for rehabilitation or short stays until 

transferred to another facility or discharged home, they would not be reflected in these 

analyses.

5.3.3 Statistical Validity

The use of cross-sectional data for this research might be considered a limitation 

since it cannot be determined whether the adverse event (e.g., pressure ulcers) occurred 

prior to admission to the facility or after prolonged residency. To control for some of this 

bias, only quarterly resident assessments were used. Admission assessments might 

include outcomes that occurred prior to entry into the long-term care facility. However,
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this eliminated residents who had short-term stays (primarily for rehabilitation).

Another limitation of the methods relates to the use of multiple regression models 

using the same data. Rather than limit the number of outcomes studied, the increased 

likelihood of Type I errors is acknowledged. The use of the most parsimonious model to 

limit the number of variables is helpful to alleviate this issue. Moreover, only 11 of the 

44 MDS QI variables were examined.

5.4 Implications

5.4.1 Implications for Research

Several implications for research suggested by this study have been discussed 

above. First, while organizational characteristics were found to be important, they should 

be included as controls in models with caution. Their strong effect may influence the 

relationships and indeed may result in “over control.” If the intent is merely to explain 

what contributes to outcomes, their inclusion may be appropriate. Second, when ever 

possible, it is good to examine outcomes by skill level (RN, LPN, NA) to tease out the 

effect of RNs versus LPNs, since the findings suggest that there is a substitution effect. 

With the opposing influence on quality indicators noted in this study, the combination of 

these categories may obscure many significant relationships of either category alone. 

Even the use of total nursing staff may reflect the strongest influence from only one of 

the aggregated categories of worker.

The substitution of RNs for LPNs should be studied -  in relationship to the health 

care labor market and in relation to quality of nursing home care. In areas where the RN 

labor market is tightly constrained and no further RNs may be recruited, hiring LPN staff 

to further extend the RNs ability to manage until such time as more RN staff become
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available may be appropriate. It would be important to know how this influences the 

quality o f care received by other residents. The experience, education and quality of LPN 

care may be particularly important to study.

The importance of improved risk adjustment to study patient outcomes cannot be 

overstated. Resident acuity must be taken into account because higher acuity or case mix 

should require higher number of staff and skill mix. In addition, the higher staffing hours 

available may attract residents with higher acuity or nursing care needs. Overall, acuity 

based staffing levels are better predictors of quality than reported staffing ratios. 

Harrington and Swan (2003) based the resident case mix on resident’s need for assistance 

with ADLs as reported by facilities in the OSCAR data. Berlowitz and Rosen (2003) are 

critical of the use of the OSCAR ADL index, because it is a facility level adjustment and 

not based on individual residents. They recommend the use of MDS data for risk 

adjustment when possible. Using the RUG III groupings as was done in this study is one 

way to do this. Future studies should obtain RUG grouping if possible for risk 

adjustment.

The need for prospective studies is also revealed in this study since it difficult to 

rule out antecedent-consequence bias. For example, studies using longitudinal data can 

determine whether LPN staffing influences the prevalence of pressure sores or the 

prevalence of pressures sores influences the employment of more LPNs. Did more 

patients needing tube-feeding care choose the nursing home with more LPNs or did more 

LPNs influence the number of tube feedings in the facility? A longitudinal study of the 

trend in LPN staffing and its influence on the prevalence of tube feeding might help to 

sort out this issue.
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Finally, studies of staffing and outcomes must be expanded to include important 

related variables: education levels, staff competency, motivation, experience, physical 

environments, and management styles. Future research in these areas may find that they 

explain a larger percentage of the difference than staffing.

5.4.2 Implications for Practice

The results of this study suggest that current staffing allocation is not adequate to 

meet resident’s needs in long term care based on acuity levels. Understaffing according 

to acuity was demonstrated in more than 83% of the facilities examined and a 

relationship between poor staffing and worse outcomes was demonstrated for some 

indicators. With the predicted shortage of nursing staff in the near future, an appropriate 

methodology for allocating the scarce resource of nursing staff is vital to the well being 

of long-term care residents. The challenge is to identify how best to do this with ever 

decreasing reimbursement for nursing home care.

Since MDS data are being collected nationally, it would seem prudent to compile 

acuity data for facilities to be used by managers, surveyors, policymakers, and other 

stakeholders. The existing RUG III classification system provides a staffing 

methodology that more closely meets the needs of residents rather than a ratio-based 

approach. While Ohio minimum standards are set so low for political reasons, 

stakeholders that seek to increase the quality of nursing home care by increasing staffing 

could use acuity based staffing to highlight the need for better staff. For example, using 

average estimates, the approximate number of staff needed to meet the RUG III acuity 

staffing requirements in Ohio would be 8.2 RN FTEs per facility or an additional 5,388 

RNs. Using the same assumptions, approximately 6.6 NA FTEs per facility or an
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additional 3,255 NAs would be needed in Ohio. This amount of understaffing would be 

nearly impossible to correct with the current economic status of nursing homes (reduction 

in Medicaid reimbursement) and the shortage of available nursing staff. Nursing home 

level positions are frequently seen as less desirable to nursing staff due to average lower 

wages and lack of career mobility. Many schools of nursing are unable to produce 

additional new graduates due to faculty shortages.

Other creative strategies are needed to addresses these shortages. Reimbursement 

incentives for nursing homes and scholarships for schools of nursing to promote RN 

training in gerontology are already being used to improve RN staffing in nursing homes. 

Improvement in management, decreased turnover, and increased education of all staff on 

the specialty of geriatrics may improve quality of care. The use of feeding assistants 

during mealtimes, which is currently being studied, is one particular strategy.

The state of California, for example, has passed legislation to address staffing and 

quality of care issues. The California law contains a provision for the study and intent of 

the legislature to increase the minimum number of daily nursing hours per patient in a 

skilled nursing facility from the current 3.2 hours to 3.5 hours by 2004. However, this 

legislation cannot become fully implemented without additional funding of the California 

Medicaid system (Medi-Cal). The Nursing Home Quality Care Act, signed into law this 

fall (2004) by Gov. Arnold Schwarzenegger, will overhaul California's nursing home 

funding system, bringing in millions of dollars in federal support and holding nursing 

homes accountable for quality care. Under the current system, Medi-Cal pays a flat rate 

to nursing homes for resident care, regardless of a resident's health care needs. The new 

system approved by legislators in A 6 1629 provides incentives for nursing homes to
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increase staffing and improve nursing home facilities while promoting accountability for 

spending on quality care.

The new reimbursement system will be financed by a tax on nursing homes, called 

a "Quality Assurance Fee." In part because of tins funding change, the federal 

government will provide about $900 million more in matching funds for California over 

the next four years. At least 23 other states have similar fee programs aimed at expanding 

eligibility for additional federal matching funds under Medicaid. These demonstrations 

should yield some valuable findings.

Other individual nursing homes, states, and nursing home systems are working to 

improve the quality of care that they provide. While these are not formal research 

projects, their effects should be studied. State quality assurance programs are 

increasingly relying on quality indicators to identify potential systematic problems within 

facilities through the use of “report cards.” Individual organizations are also using a 

continuous quality improvement approach to improve their care. All of these initiatives 

are important and should contribute to improve quality of care. Nurses are playing a role 

at many of these levels — as caregivers, as administrators, as researchers, and as policy 

makers. More information is needed to inform their decisions at every level.
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Table A. 1 QLS regression of imtrensfaymed and logged staffing differences on

organizational characteristics

LPN
Staffing

Difference

Log+10 
LPN 

staffing
Difference

NA
Staffing

Difference

Log +10 
NA 

Staffing 
Difference

Total
Nurse

Staffing
Difference

Log +10
Total
Nurse

Staffing
Difference

Organizational
Characteristics
Profit B -0.120** -0.561** -0.031** -0.031** -0.561** -0.057**
Status SE 0.028 0.075 0.056 0.006 0.075 0.008
Urban B 0.019 0.088 0.024 0.002 0.088 0.008
Location SE 0.025 0.068 0.051 0.005 0.068 0.007
System B 0.024 -0.021 0.007 0.000 -0.021 -0.003
Membership SE 0.023 0.060 0.045 0.005 0.060 0.006
Percent B 0.002* 0.004* 0.002 0.000 0.004* 0.000*
Medicaid SE 0.001 0.019 0.001 0.000 0.019 0.000
Resident B 0.000 - 0.000 0.000 0.000 - 0.000 - 0.000
Volume SE 0.000 0.001 0.000 0.000 0.001 0.000
* p  <0.05, **p <0.001
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Table A.2. Poisson regression of MDS Ql indicators oa Staffing Differences for

Nutrition/Physical Functioning Prevalence Rates Square Root Comparison

MDS Quality Indicators Bedfast Square Root Bedfast
RN Staffing Difference B -0.019* -0.050*

SE 0.009 0.018
LPN Staffing Difference B 0.018* 0.033*

SE 0.007 0.014
NA Staffing Difference B 0.000 0.002

SE 0.004 0.007
Total Nurse Staffing Difference B 0.0004 -0.001

SE 0.003 0.005
Profit Status B 0.009 0.026*

SE 0.005 0.011
Urban Location B 0.005 0.011

SE 0.005 0.010
System Membership B 0.001 0.004

SE 0.004 0.008
Percent Medicaid B 0.000* 0.000

SE 0.000 0.000
Resident Volume B 0.000 0.000

SE 0.000 0.000

* p <0.05, **p <0.001
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Table A .3 Poisson Regression o f  M DS Technical Intervention Q Is on Staffing

Differences Square Root Comparison

MDS Quality
Indicators

Pressure Ulcers-
Low Risk

Square Root
Pressure 
Ulcers Low
Risk

Urinary 
Catheter- 
High Risk

Square Root 
Urinary Catheter 
High Risk

RN Staffing B -0.001* -0.039* -0.014 -0.053
SE 0.005 0.016 0.017 0.027

LPN Staffing B 0.004 0.012 0.043* 0.062*
SE 0.004 0.013 0.014 0.022

NA Staffing B -0.002 -0.007 0.002 0.002
SE 0.002 0.007 0.007 0.011

Total Nurse B -0.002 -0.009 0.007 0.004
Staffing

SE 0.002 0.005 0.005 0.008

Profit Status B -0.005 -0.017 0.015 0.017
SE 0.003 0.010 0.010 0.017

Urban Location B 0.004 0.017 0.006 0.010
SE 0.003 0.009 0.009 0.015

System B -0.001 -0.003 0.009 0.020
Membership SE 0.002 0.008 0.008 0.013
Percent Medicaid B -0.000** -0.001** 0.000 0.000

SE 0.000 0.000 0.000 0.000
Resident Volume B -0.000 0.000* 0.000 0.001

SE 0.000 0.000 0.000 0.000
* p  <0.05, **p <0.001
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Table A.4 Poisson Regression of Total Nurse Staffing Difference on
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Behavioral/Emotional Patterns and Psychotropic Drag Use -Square Root Comparison

Adverse 
Events- MDS
Quality
Indicators

Depression Square Root 
Depression

Antipsychotics- 
Low Risk

Square Root
Antipsychotics- 

Low Risk

EN Staffing B -0.025 -0.037 0.014 0.006
SE 0.026 0.027 0.017 0.018

LPN Staffing B -0.009 -0.009 0.033* 0.042*
SE 0.021 0.022 0.014 0.015

NA Staffing B 0.008 0.011 -0.004 -0.003
SE 0.011 0.011 0.007 0.008

Total Nurse B 0.001 0.001 0.006 0.007
Staffing SE 0.008 0.008 0.005 0.006
Profit Status B -0.014 -0.019 0.042** 0.054

SE 0.016 0.017 0.011 0.011
Urban B -0.034* -0.030* -0.004 -0.002
Location SE 0.014 0.014 0.009 0.010
System B -0.016 -0.019 -0.012 -0.014
Membership SE 0.012 0.013 0.008 0.009
Percent B 0.000 0.000 0.003** 0.003
Medicaid SE 0.000 0.000 0.000 0.000
Resident B 0.000 0.000 -0.000* -0.000
Volume SE 0.000 0.000 0.000 0.000

* p  <0.05, **p <0.001
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Table A.5. Negative Binomial Regression of the Number of Deficiencies on Staffing

Difference -Square Root Comparisons

Deficiencies Square Root
Deficiencies

SQC
Deficiencies

Square Root 
SQC
Deficiencies

RN Staffing B -2.254 * -0.603* 0.126 0.119
SE 0.850 0.187 0.112 0.086

LPN Staffing B 0.177 0.013 0.210 * 0.165*
SE 0.691 0.152 0.091 0.070

NA Staffing B -0.347 -0.043 -0.058 -0.053
SE 0.355 0.078 0.047 0.036

Total Nurse Staffing B -0.550* -0.120* 0.020 0.014
SE 0.256 0.056 0.034 0.026

Profit Status B -0.123 -0.047 -0.025 -0.015
SE 0.521 0.115 0.069 0.053

Urban Location B 1.314* 0.237 0.202 * 0.163*
SE 0.455 0.100 0.060 0.046

System Membership B -0.817 * -0.145* -0.029 -0.005
SE 0.405 0.089 0.053 0.041

Percent Medicaid B 0.026 * 0.006* 0.001 0.001
SE 0.011 0.002 0.001 0.001

Resident Volume B 0.006 0.001* 0.000 0.000
SE 0.004 0.001 0.001 0.000

* p <0.05, **p <0.001
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Table B. 1 Poisson regression of Reported Staffing (O SC A R  reported) on  M D S QI

indicators for and Nutrition/Physical Functioning Prevalence Rates

MDS
Quality
Indicators

Weight
Loss

Tube
Feeding

Bedfast Decline in 
ADL- 
High Risk

Decline in 
ADL-
Low Risk

No ROM

RNHPRD B 0.007 0.023* -0.019* -0.005 -0.015 0.038
SE/ 0.007 0.010 0.009 0.028 0.010 0.038

LPN HPRD B 0.005 0.034** 0.018* -0.003 0.006 -0.061
SE 0.005 0.008 0.007 0.022 0.008 0.031

NAHPRD B 0.004 -0.002 0.000 0.013 0.001 -0.032*
SE 0.003 0.004 0.004 0.011 0.004 0.016

Profit B 0.003 0.018* 0.009 -0.014 -0.004 0.029
SE 0.004 0.006 0.005 0.017 0.006 0.024

Urban B 0.002 0.034** 0.005 0.011 0.007 0.058*
SE 0.004 0.005 0.005 0.015 0.005 0.021

System B 0.005 0.005 0.001 0.016 0.008 0.064*
SE 0.003 0.001** 0.004 0.013 0.005 0.018

%MedIcaid B -0.000* 0.000 0.000* - 0.000 -0.000* -0.001*
SE 0.000 0.000* 0.000 0.000 0.000 0.001

# Residents B 0.000 0.000* 0.000 0.000 0.000 0.000
SE 0.000 0.000 0.000 0.236 0.000 0.000
R2 0.059 0.184 0.035 0.026 0.029 0.062
F 5.38** 19.15** 3.08* 0.91 2.56* 5.59**

* p  <0.05, **p <0.001
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Table B.2 Poisson Regression of Reported Staffing (OSCAR reported) on MDS

Technical Intervention Ols

MDS
Quality
Indicators

Pressure 
Ulcers -  
High Risk

Pressure 
Ulcers- 
Low Risk

Urinary 
Catheter- 
High Risk

Urinary
Catheter- 
Low Risk

UTIs Falls

KN -HPRD B 0.006 0.007 0.032 0.011 0.027** -0.007
SE 0.012 0.005 0.017 0.006 0.007 0.008

LPN B 0.047** 0.008 0.054** 0.019** 0.017* 0.009
HPRD SE 0.010 0.004 0.014 0.005 0.006 0.007
NA -HPRD B 0.002 -0.004 -0.003 0.003 0.003 0.060

SE 0.005 0.002 0.007 0.002 0.003 0.003
Profit B 0.006 -0.004 0.017 0.008* 0.004 -0.014*

SE 0.007 0.003 0.010 0.003 0.004 0.005
Urban B O o & * 0.003 0.003 0.002 0.003 0.005

SE 0.007 0.003 0.009 0.003 0.004 0.004
System B 0.001 -0.001 0.008 0.001 0.000 -0.001

SE 0.006 0.003 0.008 0.003 0.003 0.004
% B 0.000 -0.000** 0.000 0.000 -0.000* -0.001**
Medicaid SE 0.000 0.000 0.000 0.000 0.003 0.000
# B 0.000 0.000 0.000 0.000 0.000 - 0.000
Residents SE 0.000 0.000 0.000 0.000 0.000 0.000

R2 0.076 0.052 0.041 0.049 0.065 0.080
F 6.99** 4.67** 3.65** 4.37** 5.90** 7.39**

* p  <0.05, * * p  <0.001
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Table B.3 Poisson  Regression of Reported Staffing (O SC A R  reported) on M D S QIs for

Behavioral/Emotional Patterns and Psychotropic Drag Use

Adverse Events- MDS 
Quality Indicators

Depression Antipsychotics- High 
Risk

Antipsychotics-Low
Risk

RN -HPRD B -0.039 -0.018 -0.020
SE 0.026 0.029 0.015

LPN -HPRD B -0.008 0.067* 0.014
SE 0.021 0.023 0.012

NA -HPRD B 0.024* 0.006 -0.005
SE 0.011 0.011 0.006

Profit B -0.008 0.012 0.026*
SE 0.016 0.017 0.009

Urban B -0.032* 0.012 0.007
SE 0.014 0.015 0.008

System B -0.014 -0.017 -0.012
SE 0.012 0.013 0.007

% Medicaid B -0.000 0.001* 0.001**
SE 0.000 0.000 0.000

# Residents B 0.000 -0.000 -0.000*
SE 0.000 0.000 0.000
R2 0.022 0.040 0.083
F 1.90 3.49** 7.73**

* p  <0.05, **p <0.001
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Table B.4 Poisson Regression of Reported Total Nurse Staffingf OSCAR reported) on

MDS Quality Indicators of Nutrition/Physical Functioning Prevalence Rates

Adverse
Events-
MDS
Quality
Indicators

Weight
Loss

Tube
Feeding

Bedfast Decline in 
ADL- 
High Risk

Decline in 
ADL- 
Low Risk

No ROM

Total Nurse B 0.005* 0.009* 0.004 0.004 - 0.001 -0.031*
Staffing SE 0.002 0.003 0.003 0.008 0.003 0.011
Profit Status B 0.003 0.018* 0.001* -0.015 -0.003 0.028

SE 0.004 0.006 0.005 0.016 0.006 0.023
Urban B 0.002 0.036** 0.004 0.011 0.006 0.062*
Location SE 0.004 0.005 0.005 0.015 0.005 0.021
System B 0.005 0.006 0.002 0.016 0.008 0.062**
Membership SE 0.003 0.004 0.004 0.013 0.004 0.018
Percent B -0.000** 0.001** 0.000* - 0.000 -0.000* -0.001*
Medicaid SE 0.000 0.000 0.000 0.000 0.000 0.000
Resident B 0.000 0.000* 0.000 0.000 0.000 0.000
Volume SE 0.000 0.000 0.000 0.000 0.000 0.000

r 2 0.059 0.164 0.022 0.009 0.026 0.059
F 7.16** 22.24** 2.58* 1.05 2.98* 7.08**

* p  <0.05, **p0.000 <0.001
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Table B.5 Poisson Regression of Reported Total Nurse Staffing (OSCAR reported) on

MDS Quality Indicators of Technical Intervention Prevalence Rates

Adverse
Events-
MDS
Quality
Indicators

Pressure 
Ulcers -  
High Risk

Pressure 
Ulcers- 
Low Risk

Urinary 
Catheter- 
High Risk

Urinary 
Catheter- 
Low Risk

UTIs Falls

Total Nurse B 0.011* 0.000 0.013* 0.007** 0.009** 0.005
SE 0.004 0.002 0.005 0.001 0.002 0.002

Profit Status B 0.006 -0.004 0.017 0.008* 0.004 -0.014*
SE 0.007 0.003 0.010 0.003 0.004 0.005

Urban B 0.031** 0.004 0.005 0.003 0.005 0.004
Location SE 0.007 0.003 0.009 0.003 0.004 0.004
System B 0.002 - 0.000 0.010 0.001 0.001 -0.001
Membership SE 0.006 0.002 0.008 0.003 0.003 0.003
Percent B 0.000 -0.000** 0.000 0.000 -0.000* -0.001**
Medicaid SE 0.000 0.000 0.000 0.000 0.000 0.000
Resident B 0.000 - 0.000 0.000 0.000 0.000 - 0.000
Volume SE 0.000 0.000 0.000 0.000 0.000 0.000

R2 0.053 0.041 0.022 0.037 0.050 0.076
F 6.39** 4.90** 2.59* 4.34** 5.93** 9.41**

* p  <0.05, **p <0.001
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Table 6.6 Poisson Regression of Reported Total Nurse Staffing! OSCAR reportecDon

Behavioral/Emotional Patterns and Psychotropic Drag Use

Adverse Events- MDS 
Quality Indicators

Depression Antipsychotics- High 
Risk

Antipsychotics-Low
Risk

Total Nurse -HPRD B 0.008 0.013 -0.004

SE 0.008 0.008 0.004

Profit Status B -0.009 0.011 0.025*
SE 0.016 0.017 0.009

Urban Location B -0.036* 0.010 0.006
SE 0.014 0.015 0.008

System Membership B -0.015 -0.015 -0.012
SE 0.012 0.013 0.007

Percent Medicaid B 0.000 0.001* 0.001**
SE 0.000 0.000 0.000

Resident Volume B 0.000 -0.000* -0.000
SE 0.000 0.000 0.000
R2 0.015 0.030 0.079
F 1.69 3.47* 9.70**

* p  <0.05, **p <0.001

Table 6.7 Negative Binomial Regression of the Reported Staffing (QSACR reported) on 

Number of Deficiencies

Deficiencies SQC Deficiencies

RN Staffing Difference B -2.139* 0.014
SE 0.846 0.112

LPN Staffing Difference B 0.307 0.179
SE 0.679 0.089

NA Staffing Difference B -0.459 -0.071
SE 0.350 0.046

Profit B 0.043 -0.052
SE 0.512 0.067

Urban B 1.395* 0.206**
SE 0.460 0.061

System B -0.701 -0.038
SE 0.403 0.053

% Medicaid B 0.019 0.002
SE 0.011 0.001

# Residents B 0.008 0.000
SE 0.004 0.001
R2 0.043 0.032
F 3.80** 2.80*

* p  <0.05, **p <0.001
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Table B.8 Negative Binomial Regression of the Number of Reported Total Staffing

(OSCAR reported) on Deficiencies

Deficiencies SQC Deficiencies
Total Nurse Staffing B -0.577* -0.011

SE 0.252 0.033

Profit Status B -0.008 -0.052
SE 0.512 0.068

Urban Location B 1.281* 0.212*
SE 0.456 0.060

System Membership B -0.681 -0.030
SE 0.403 0.053

Percent Medicaid B 0.024* 0.002
SE 0.011 0.001

Resident Volume B 0.008 0.000
SE 0.004 0.001
R2 0.036 0.024
F 4.22** 2.78*

* p  <0.05, **p <0.001
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