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EXECUTIVE SUMMARY 
 

Widespread concern among policymakers, consumers and advocates over the quality of 

nursing home care led to a 1986 report by the Institute of Medicine (IOM) calling for sweeping 

changes in federal and state nursing home quality assurance systems. The federal Nursing Home 

Reform Act of 1987 (OBRA ‘87) adopted many of the key recommendations of the IOM report, 

including the development and implementation of a national uniform assessment instrument 

(RAI), the mandated use of resident assessment protocols (RAPs) by nursing facilities and the 

reorientation of the regulatory process to emphasize a resident-centered and outcome-oriented 

approach. 

Federal and state regulators and the nursing home industry have accelerated efforts to 

improve care practices in response to OBRA ‘87. For those interested in rural health, very little is 

known about the quality of care in rural nursing facilities compared to their urban counterparts. On 

the one hand, rural facilities may have greater problems recruiting and retaining qualified 

professional staff, particularly in the rehabilitation fields, which could negatively affect quality. 

Similarly, rural facilities may have difficulties recruiting and retaining qualified nursing staff 

needed as nursing care in the nursing home becomes more “technical” with the increasing 

debility and medical fragility of nursing home residents in many states. On the other hand, the 

quality of life for residents in rural facilities may be enhanced by the highly familiar and personal 

nature of life in smaller communities and nursing facilities. 

This study describes variations in facility and resident characteristics of urban and rural 

nursing facilities in Maine and examines differences in conditions and outcomes of care. The 

outcome and resident status measures used for this study were developed as a set of “Quality 

Indicators” by the Center for Health Systems Research and Analysis at the University of 

Wisconsin-Madison as part of a national Medicaid and Medicare Case Mix and Quality 



 

 

Assurance Demonstration funded by the Health Care Financing Administration. Ordinary least 

square regression equations are used to estimate the relationship between 57 Quality Indicators 

(measured at the facility level) and rural or urban location of the facility, controlling for resident, 

facility and market characteristics and other factors that may affect quality. 

Study results reveal few significant differences among rural and urban nursing facilities in 

Maine in the incidence or prevalence of a wide range of conditions and outcomes encompassed 

by the quality indicators employed in this study. These results suggest that there is little basis for 

assuming, a priori, that rural and urban facilities differ with respect to nursing home quality. 

Although these findings provide some reassurance that the quality of nursing home care for rural 

and urban residents is comparable, our understanding of quality variations and their determinants 

remains quite limited and caution should be exercised in interpreting the results of this study. 

Information about whether and how rural and urban nursing facilities differ in their patterns and 

outcomes of care will be increasingly important as states and the federal government move 

toward a more targeted nursing home quality assurance process. While there is nothing in the 

findings from this study to suggest that rural or urban location, per Se, should merit special 

attention in the survey process, further research is needed to understand more fully how 

differences in the characteristics of rural and urban facilities not measured in this study may affect 

quality and care outcomes. 

 
 
 
 
 
 
 
 
 
 
 



 

 

I. INTRODUCTION 
 

Policymakers, consumers and advocates have been concerned with the quality of nursing 

home care since the mid-i 970s when investigative reports and state-specific studies uncovered 

widespread evidence of inadequate care (Vladeck, 1980). Interest in the quality of care delivered 

in nursing homes grew rapidly following a i 986 report by the Institute of Medicine (IOM) which 

called for sweeping changes in nursing home quality assurance. A year later, the federal Nursing 

Home Reform Act of 1987 (included as part of the Omnibus Budget Reconciliation Act of 1987, 

P.L. 100-203) adopted many of the key recommendations of the IOM report, including the 

development and implementation of a national uniform resident assessment instrument (RAI), the 

mandated use of resident assessment protocols (RAPs) by nursing facilities, and the reorientation 

of the regulatory process to emphasize a resident-centered and outcome-oriented approach. 

Federal and state regulators and the nursing home industry have accelerated efforts to 

improve care practices in response to OBRA ‘87. Among the major quality problems identified in 

the IOM report were inadequate resident assessment and care planning, particularly for residents 

with the potential for rehabilitation, inadequate staff training and supervision, and lack of attention 

to resident rights. The new OBRA ‘87 provisions include a national, uniform resident assessment 

instrument, new requirements for staff training and significant modifications of the nursing home 

quality assurance survey and inspection process administered by the states. 

In spite of these significant policy and regulatory responses to the problem of assuring 

nursing home quality, there remain significant shortcomings in our ability to define, measure and 

interpret variations in nursing facility quality. Although there has been substantial progress in the 

development of quality measures, we still do not fully understand how and why quality 

 



 

 

differs from one facility to another (Center for Health Systems Research and Analysis, University 

of Wisconsin 1993, Davis 1991, Shaughnessy 1990, Spector 1991, Zinn 1993). 

 Understanding more about whether and how quality of care may vary among urban and 

rural communities is particularly important since nursing facilities tend to be the dominant 

providers of long term care services in many rural areas (Shaughnessy 1994). Concerns about 

the quality of rural health services generally but particularly, hospital services, have tended to 

focus on the difficulties rural facilities may have in maintaining standards of care for certain 

services due to the low volume of such services or to the availability of specialized, technical 

support personnel or services (Hart, et al. 1990). Similar concerns may apply to nursing homes 

which are increasingly caring for sicker, more frail populations as a result of changes in hospital 

and nursing home care practices and payment policies (Ireland 1991). On the one hand, the 

quality of services provided in rural nursing facilities may be compromised by limitations in the 

availability of new technologies and the greater difficulty in rural areas of educating, attracting and 

retaining nursing staff as well as consultative and/or ancillary staff such as rehabilitation 

therapists or mental health professionals. On the other hand, the quality of life for residents in 

rural facilities may be enhanced by the highly familiar and personal nature of life in smaller 

communities and nursing facilities (Rowles 1 994). While the scarcity of professionals such as 

physicians and nurses in rural areas is well documented (Frenzen 1994, Kindig and Movassaghi 

1 989), less is known about the availability of long term care professionals (rehabilitation, 

occupational, and physical therapists) and the potential effect of their supply on the amount and 

quality of services provided in nursing facilities. Nor do we have research providing empirical 

support for hypotheses of quality of life differences among urban and rural facilities. 

 

 



 

 

This study examines differences in the conditions and outcomes of care among urban 

and rural facilities in Maine. The study builds on two recent developments in nursing home care 

and quality assessment --- the implementation of a uniform resident assessment instrument 

(Appendix A) and the development of “quality indicators” for use in examining differences in care 

between facilities (Appendix B). Uniform resident assessment data have been collected in Maine 

sinbe 1 990 as part of the national, Multi-state Medicaid and Medicare Case Mix Payment and 

Quality Assurance Demonstration (Case Mix Demonstration) sponsored by the Health Care 

Financing Administration (HCFA). This demonstration includes the use of a set of “quality 

indicators” developed by researchers at the University of Wisconsin-Madison which are currently 

being field tested for use by the demonstration states in the nursing facility survey and inspection 

process. 

Section II of this paper reviews the research related to nursing home quality. The 

methodology for this study is described in Section III. The final two sections discuss our findings 

and their implications for policy and practice. 

 
II. BACKGROUND: PRIOR STUDIES 
 

In spite of the expanding and changing role that states and the federal government are 

playing in regulating nursing facility quality, our understanding of the factors that influence 

differences in care outcomes, including urban-rural location, is quite limited. In general, studies 

examining the relationship between nursing facility quality and other facility and resident level 

variables have produced inconsistent and inconclusive findings. 

As in other areas of health care, the quality of nursing home care is typically 

conceptualized and measured along three major dimensions: structure, process, and outcome. 

Structural variables refer to those facility or market characteristics that affect the provider’s ability 

or willingness to deliver quality care. Structural measures include characteristics of the 



 

 

physical plant, staff to patient-ratios, professional background of nurses and aides, and facility 

policy and procedures (Davis 1991; Spector 1991). There is, in addition, a growing literature on 

the relationship of competition in nursing home market areas to quality (Nyman 1 988a, 1988b). 

Process variables, which until the recent passage of OBRA 87 were the focus of most regulatory 

policies, refer to the manner in which care is delivered and the adequacy of the staff available to 

deliver the service. Practices such as catheter care, restorative nursing techniques, skin care and 

organized activities are considered process variables (Spector 1991). Standards of care such as 

meal ratings, diet plans, and adequacy of nursing services, care plans, and rehabilitative services 

are also viewed as process measures (Davis 1991). 

Outcomes of care are typically measured by changes in health status and may include 

discharge and survival rates, recovery and cure rates, and rates of functional improvement and 

decline. Other outcome measures, which do not indicate a change in health status, but suggest a 

high likelihood that substandard care is being provided, include certain preventable treatments or 

conditions, such as high prevalence of decubitus ulcers and high catheterization rates. Since 

nursing homes, by definition, provide care to individuals with chronic conditions and significant 

impairments, the use of outcomes, while generally preferred, must be approached cautiously. 

Outcome measures used in the long term care setting must take into consideration severity of 

functional and health impairment, co-morbidities and the potential for staff intervention to prevent 

or minimize a negative outcome. 

Improving our knowledge and understanding of the factors that influence the quality of 

nursing home care is particularly important to those interested in rural long term care. Rural 

communities typically have a higher proportion of elderly than urban areas and thus, a greater per 

capita need for long term care services (Shaughnessy 1992). Nursing facilities have been one of 

the major providers available to meet the long term care needs of rural elders. Access 



 

 

to services is often limited in rural areas by travel distances to receive services, reliance on public 

funding, cultural factors that may either favor or lead to resistance of certain types of services, 

and improper continuity and care coordination (Shaughnessy 1992). 

It is well documented that rural areas generally have fewer physicians, nurses, nurse 

practitioners and other health care professionals available to them than urban areas (Coward et 

al. 1994, Coward et al. 1993, Frenzen 1994). Metropolitan areas had 2.3 times as many 

physicians per capita as nonmetropolitan areas in 1987 and the supply of physicians declines as 

the population of an area decreases (Coward et al 1994). Registered nurses are also under 

represented in rural areas, and nursing homes in particular may face shortages (Coward et al. 

1994). While less is known about the availability of other health professionals, such as nurses 

aides, therapists (e.g. physical and occupational), social workers, mental health workers, etc, it is 

likely that geographic maldistributions exist with these professions as well, given the reliance of 

these professions on large populations to make practice economically feasible. 

To date, the published literature on urban-rural differences in nursing home quality is 

minimal. Studies of long term care quality provided in rural hospital swing beds and research on 

hospital quality provide some insights, however, into the relationship between location of service 

and quality of care. 

 

Swing Beds: In a comprehensive study of the quality of care in rural nursing homes and swing 

beds, Shaughnessy et al. (1990) found that swing bed care is more effective in enhancing 

functional outcomes, discharge to independent living and in reducing hospitalization for long term 

care patients. Swing bed patients were discharged more frequently, hospitalized less frequently 

and rehabilitated more quickly than patients in rural nursing homes. On the other hand, nursing 

home care appears more desirable than swing bed care for long stay chronic care patients with 

no rehabilitation potential. Based on visits to 50-100 rural nursing homes 



 

 

throughout the country, Shaughnessy (1994) observed that rural nursing home staff appear to be 

more attentive to the functional and support needs of their residents and that this may be due to 

the culture of rural communities. Often, nursing home staff know the families of residents apart 

from the nursing home and it is not uncommon for the staff to have known the resident prior to 

admission (Rowles 1994). These findings point to the importance of understanding the mix of 

residents in a facility and the different patient care philosophies (rehabilitation versus 

maintenance care) that underlie the care practices in the facility (Shaughnessy et al. 1990). 

 

Hospital Quality: Research into the role and performance of rural hospitals in the delivery of 

health care services is useful to examine as we further our understanding of rural nursing home 

quality. Many of the challenges facing rural hospitals are similar to those facing rural nursing 

facilities (Hart et al. 1990). These include a declining economic base, changes in Medicare and 

Medicaid payment systems, inability to keep pace with advances in technology, and availability of 

medical and professional staff (Shortell 1 989). Whether these challenges and other related 

factors influence the quality of care in hospitals or nursing homes is still an open question, 

however. In a study of multi-hospital systems in the 1980’s, Shortell found that rural hospitals 

were less likely to be fully accredited and generally had fewer registered nurses per occupied bed 

than hospitals located in other areas. The ratio of actual to predicted death rates in rural hospitals 

was generally lower than in non-rural areas. The author cautions, however, that more refined 

adjustments for severity are needed. 

In another study of physician and hospital factors associated with the mortality of 

patients, Kelly et al. (1986) examined hospital mortality rates for patients with certain conditions. 

Geographic location was not found to be a strong indicator of mortality rates in this analysis. 

Other studies in this area have shown mixed results (Kelly 1 986). In general, 



 

 

however, lower mortality rates are generally associated with hospitals that provide large volumes 

of similar surgical procedures (Kelly 1986). 

As with the literature on nursing home quality, research on the relationship between 

hospital quality and urban-rural location is limited. Furthermore, the hospital quality literature 

tends to focus on mortality rates related to specialized procedures, especially surgery. While 

some analogies may be possible, our ability to draw too heavily from research in this area is 

limited by the differences in the mix of patients served, type of care provided and environmental 

milieu of hospitals and nursing facilities. 

 

Determinants of Nursing Home Quality: Beyond the question of urban-rural location, studies 

have examined the effects of a variety of facility and resident characteristics and market factors 

on nursing facility quality (Davis 1991, Zinn 1993, Shaughnessy et al. 1990, Riportella-Muller 

1982, Greene 1981, Spector 1991). Studies indicate that rural facilities are more likely to be not-

for-profit and smallerthan their urban counterparts (Shaughnessy 1994). The effect of for-profit 

status and profit-seeking behavior on nursing home quality has been the subject of widespread 

debate and extensive research over the last two decades. Despite concerns that for-profit 

facilities have an incentive to reduce costs as a way to achieve profits and that such behavior 

may be inconsistent with quality care, most studies using process and outcome measures of care 

have found no relationship between type of ownership and quality (Davis 1991). 

Economies of scale and greater efficiency are generally associated with an increase in 

facility size. Other positive benefits that potentially accompany an increase in size may include an 

ability to attract and retain a broader range of quality staff, a capacity to provide inservice 

education, and greater administrative support of staff activities. On the other hand, smaller 

facilities may be able to provide more home-like care emphasizing quality of life and 



 

 

comfort of residents. Like other studies of this complex subject, conclusions are difficult. In a 

study of code violations and complaints, Riportella-Muller et al. (1982) found that small homes 

had fewer violations and fewer complaints. Outcome measures such as discharges, mortality, 

patient functioning, life satisfaction and quality of life have been found to be unrelated to facility 

size; other studies have found lower patient ratings and greater resident isolation in larger 

facilities (Davis 1991). Zinn (1993) found large size to be associated with higher than expected 

pressure ulcer and restraint use in Pennsylvania nursing homes. 

While staff to patient ratios are commonly used as structural measures of quality, few 

studies have examined the relationship of this input variable with outcomes of care. One study 

found a weak, negative relationship between staffing levels and likelihood of resident 

improvement (Spector, 1991). In a study by Linn et al. (1977), LPN and nurse aide hours were 

unrelated to patient outcomes. RN hours were negatively related to mortality rates and positively 

related to patient functioning and discharge rates. 

Studies have generally shown that the proportion of public pay (Medicaid) residents is 

negatively related to nursing home costs; the relationship with quality of care has not been clearly 

established, however (Davis 1991). Nyman’s studies (1988a, 1988b) found more frequent 

regulatory violations in homes with more Medicaid residents, but no consistent relationship with 

resident care or quality of life measures. Nyman’s research (1 988a, 1 988b) has shown, 

however, that the competition for higher paying private residents may increase facility quality in 

markets with excess demand for beds. He notes that the relationship between the proportion of 

Medicaid residents and quality generally disappears when one controls for the degree of 

competition for beds in the area/market. 

The study discussed in this paper breaks new ground in the area of nursing home quality 

research and the influence of urban-rural location on quality. While we can look to the 



 

 

literature for analogies, this is one of the first studies to systematically examine quality differences 

in urban-rural location using both process and outcome measures of quality. The literature 

suggests that facility characteristics such as ownership control, size, and staffing, have a bearing 

on quality of care. Environmental factors such as supply of nursing home beds, availability of 

medical professionals and other staff may also influence quality and outcomes. The cultural 

environment or philosophy of care that permeates a nursing facility may also be critical but is 

difficult to measure. These are important factors to the extent that they influence the quality of life 

that residents experience in the nursing facility. They may be especially important in 

understanding quality differences between smaller and larger facilities and/or homes located in 

urban or rural locales. The reliance on the use of secondary data sources in this study precluded 

the development of data and measures on these admittedly critical dimensions of quality. 

Ill. STUDY METHODS  

Data Sources 

 

The data for this study were obtained from four sources: a statewide, 100 percent 

resident assessment database, a nursing facility characteristics file, a health resources inventory 

file, and a nurse staffing survey. Unless otherwise indicated, analyses are based on data from 

145 nursing facilities. Two-thirds (n = 100) of these facilities are classified as rural in this study; 

the remainder (n=45) are defined as urban facilities. Excluded facilities included state mental 

health facilities (n =2) and specialized head injury treatment centers (n=2). 

Resident Assessment Data: The resident assessment data were obtained from the MDS 

+ (minimum data set, plus), the designated uniform resident assessment instrument for nursing 

facilities in Maine. The MDS + includes the minimum assessment information required 

 

 



 

 

by OBRA’87 as well as additional information, such as use of medications and rehabilitation 

services, that were included for purposes of the Case Mix Demonstration (Appendix A). The MDS 

+ is completed by facility nursing staff for each resident upon admission to a facility, whenever a 

resident is readmitted to a facility, whenever a significant change in resident status occurs, and 

quarterly and annually after admission. 

Facility staff have been using the MDS + as part of the resident assessment process 

since October 1990 when they were trained on the use of the instrument as part of the 

implementation of OBRA’87. Ongoing training has been provided to the facilities and their staff 

since that time in support of the Case Mix Demonstration. 

The resident assessment data used to construct the quality indicators were obtained from 

the most recent assessment of all Maine nursing facility residents (private, Medicaid, Medicare 

and other) as of April 30,1993. All initial assessments for newly admitted residents were excluded 

from the calculation of the quality indicators as it may be inappropriate to attribute observed 

conditions for these residents to nursing facility quality. Several of the quality indicators used in 

this study measure change in a resident’s condition. The two most recent assessments for each 

resident as of April 30, 1993 were used in constructing these indicators. 

Nursing Facility File: The nursing facility file includes data on the characteristics of all 

Maine nursing facilities (n = 145) such as size, ownership, chain affiliation, Medicaid share, 

occupancy, hospital affiliation and location obtained from the Divisions of Audit and Licensure 

within the Maine Department of Human Services. 

Health Resources Inventory: The Maine Rural Health Research Center has developed a 

statewide inventory of health facilities, personnel, and services which can be linked with 

 



 

 

Census and other population data for multiple geographic units. These data were used to 

construct nursing home bed supply rates for each of Maine’s 31 hospital service areas. 

Nurse Staffing Survey: In 1 993, the researchers conducted a survey of all nursing 

facilities to obtain information on the number of hours of licensed professional staff, certified 

nurses aides and medication aides employed by the facility as of the fourth quarter of 1 992. A 

total of 106 facilities (73.0 percent) responded to this survey. 

 
Variable Definitions 
 
Quality Indicators 
 

The quality indicators were developed through a systematic process involving clinical 

input and empirical analysis (Center for Health Systems Research and Analysis 1993) [Appendix 

BI. Expert clinical panels were established covering the major disciplines in long term care, 

including nursing, medicine, social work, physical and occupational therapy, pharmacy, nutrition, 

speech pathology and medical records. The clinical panels reviewed the indicators for validity and 

clinical meaningfulness. Advocates and nursing home administrators were also included in the 

review process. Subsequent empirical analysis was conducted to narrow the list of possible 

indicators. 

The quality indicators are grouped into 11 clinical domains and include both measures of 

prevalence (the proportion of residents in a facility with a particular condition) and incidence 

(those conditions that developed from one assessment to another). There are 31 core indicators. 

A subset of 26 of these core indicators are adjusted for the risk of developing certain conditions, 

bringing the total number of indicators to 57. For example, the prevalence of falls is a core quality 

indicator representing the proportion of residents in a facility who had a fall in the last 30 days. 

This core indicator has been further divided into a high risk and a low risk adjusted indicator. The 

high risk adjusted indicator includes only residents who have 
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conditions that increase the probability of falling (e.g., balance problems, unsteady gait, use of a 

cane or walker, the presence of dizziness or vertigo). The low risk adjusted indicator includes 

residents with none of the risk conditions. The purpose of the risk adjusted indicators is to take 

into consideration variations in the underlying functional and health status of residents with a 

particular outcome. 

The unit of analysis for this study was the nursing facility. For each facility, we calculated 

the proportion of residents flagged for that indicator. 

 
Independent Variables 
 

Table 1 describes the definition, measurement and source of the independent variables 

used in this study. The location of nursing facilities as either “rural” or “urban” is the central 

variable of interest in this analysis. This study utilizes the Standard Metropolitan Statistical Area 

(MSA-Non-MSA) designation to define urban and rural location. Although population density and 

other alternative measures were tested to obtain a more diverse categorization of facility location, 

the resulting reductions in the number of facilities in each category made these approaches 

impractical. In Maine, MSAs include the cities of Bangor and Brewer, Lewiston and Auburn, 

Portland, and the Maine portion of the Portsmouth N.H. MSA (Figure1). Facilities located in all 

other areas are considered rural. It is important to note that while “urban” in Maine does not mean 

the same thing as in New York or other more urbanized states, the rural-urban distinction, as 

defined by MSA and Non-MSA location, are nevertheless meaningful descriptors of places that 

vary significantly in terms of population density, travel distances and times, and health resource 

and service availability and accessibility. 

 

 

 



 

 

Table 1 
Independent Variable Definitions 

 

Variable  Description/Measurement Source 

Facility Characteristics 

Urban/Rural Location MSA-Non-MSA designations: 0= Non-
MSA (Rural); 1 =MSA (Urban) 

Nursing Facility File 

Number of Beds Total number of Medicare and Medicaid 
certified beds 

Maine DHS, Licensing and 
Certification Division 

Hospital Affiliation 
A nursing facility that is physically 
attached to a hospital 
0= Non-hospital; 1 = Hospital 

Maine DHS, Licensing and 
Certification Division 

Chain Affiliation 
More than one facility owned by 
common owner: 
0=Non-chain 1 =Chain 

Maine DHS, Division of Audit 

Profit Status For profit and not-for-profit [501 can(3)] 
status: 0 = Not-for-profit 1 = For-profit 

Maine DHS, Licensing and 
Certification Division 

Occupancy 
Total patient days divided by total 
available patient days (beds * total days 
in cost reporting period) * 100 

Maine DHS, Division of Audit 

Medicaid Share Medicaid patient days divided by total 
patient days * 100 Maine DHS, Division of Audit 

Inputs 

Nursing Hours Per 
Patient Day 

Total nursing hours (RN, LPN and 
CAN) per patient day 

Survey of 107 Maine nursing 
facilities – October-December 
1992 

Facility Case Mix 

Case Mix Index Mean Case Mix Index based on RUG-
Ill groupings with Maine weights 

Maine MDS + dataset as of 
3/30/93 

Market Factors 

Nursing Home Bed 
Supply 

Nursing home beds per 1,000 
Supply population 65 and over in 
market area 

Maine DHS, Division of Audit L 



  

 

Figure 1 
 

Metropolitan and Non-Metropolitan Statistical Areas 
in Maine 



  

 

Other facility characteristics used in this analysis include the number of Medicare and 

Medicaid certified beds (a measure of facility size), hospital affiliation (i.e., physically attached to 

a hospital), and facility ownership (profit or not-for-profit). Hospital-based swing beds are not 

included in this study as these represent a very small number of beds in Maine (n=37). In Maine, 

two or more facilities owned by a common owner are considered part of a chain. No distinctions 

are made between individual or corporate ownership or in-state or out-of-state control. 

The variable, total nursing hours per day, is included as a measure of clinical inputs. This 

measure represents the sum of licensed hours per day (RN and LPN) and aide hours per day. 

Information on nursing hours was only available for 106 of the 145 facilities in the state. This 

reduced the number of facilities in our multivariate analyses. Because we found no significant 

differences in our multivariate analyses with and without the nurse hours per day variable, we 

only report findings from models with this variable included. 

The mean case mix index for each facility was computed using the RUG-Ill classification 

system (Fries et al. 1994). This index uses case mix resource weights developed for use in the 

Case Mix Demonstration. These resource weights have been modified to reflect the salary scales 

for RNs, LPNs and aides in Maine nursing facilities. The statewide average case mix weight has 

been standardized to 1 .00 with every facility’s case mix index expressed using this scale. The 

case mix index for each facility was computed as of March 30, 1993. 

 

Analysis 

 

This study uses single, point-in-time measures of the incidence or prevalence of specific 

quality indicators to estimate quality differences among rural and urban nursing 



  

 

facilities. Two sets of analyses were conducted. First, ordinary least squares regression models 

were estimated that take the following general form: 

 
p(quality indicators) = f(geographic location, facility size, hospital affiliation, chain 
affiliation, profit/non-profit status, occupancy, Medicaid Share, nursing hours, facility case 
mix, and bed supply) 

 

Differences in quality may not be detectable across the full range of quality indicator 

scores; they may only be apparent at the extreme. To test for this possibility, we estimated a 

second set of equations in which facilities were identified as having quality indicator scores above 

or below the 75th percentile. Logistic regression was then used to estimate the effects of location 

on these re-grouped quality indicator scores with the other variables in the linear model above 

included as covariates. 

In constructing these models, we were concerned with potential multicollinearity between 

facility size and urban-rural location and hospital affiliation and profit-non-profit status. In both 

cases, the correlation coefficients, though significant, were not sufficiently large (<.40) to warrant 

exclusion from our analyses. As indicated above, regression models were estimated for all 57 

quality indicators. 

The small number of cases (n = 145) may be a limiting factor in this study. As noted, 

information on nursing hours was available on only 106 of the 145 facilities in the study. To 

maximize our cases, we ran our regression models with and without this variable. Because the 

results of these models were nearly identical with respect to the effects of the geographic location 

variable, we have only reported here the results of the more specified models. Only significance 

levels at the .01 and .05 levels are reported. 

 
 
 
 



  

 

IV. FINDINGS 

Characteristics of Rural and Urban Nursing Facilities 

 

As indicated in Table 2, over two-thirds (n = 100) of Maine’s nursing facilities are located 

outside of an MSA. Only facility size, as measured by the number of beds, distinguishes rural 

facilities from their urban counterparts. Rural facilities are more likely to be smaller, with 38 

percent having fewer than 50 beds compared with 27 percent for urban homes. Although a 

slightly higher proportion of rural facilities are hospital-based and operate as non-profit entities, 

these differences were not statistically significant. Rural and urban facilities do not differ 

significantly in occupancy levels or the percentage of Medicaid residents. Total nursing and 

licensed nursing (R.N. and LPN hours) hours per patient day were slightly less in rural facilities, 

though the differences were not significant. CNA hours per day were identical. There were no 

significant differences in mean case mix between rural and urban facilities. Although rural 

facilities are located in regions with slightly larger nursing home bed supplies, these differences 

are not statistically significant. 

 

Outcome Differences: Urban-Rural Facilities 

 

Appendix Table 1 provides descriptive statistics for the 57 Quality Indicators (Qis) for rural 

and urban facilities. The bivariate results show significant differences (p< .05) among rural and 

urban facilities on only three of the 57 indicators: the Prevalence of Daily Physical Restraints (QI 

27) and Incidence of Pressure Ulcer (QI 30) [Overall and High Risk]. The prevalence of daily 

physical restraints was 1 5.4 percent in rural facilities compared with 11 .9 percent in urban 

homes. In contrast, the incidence of pressure ulcer development was lower in rural than urban 

facilities (3.8 versus 5.5 percent overall and 4.6 versus 6.6 percent for high risk residents). 



  

 

TABLE 2 
Nursing Facility Characteristics By Urban-Rural Location 

 
* Chi-Square = < .01 
 
 
 
 
 
 
 
 
 

Facility Characteristic Urban 
(N=45) 

Rural 
(N=100) 

Statewide  
(N=145) 

 N  N  N  

Chain Affiliation  
             Non-Chain 

 Chain 

22 
23 

48.9% 
51.1 

51 
49 

51.0% 
49.0 

73 
72 

50.3% 
49.7 

Hospital Affiliation  
             Non-Hospital 

 Hospital 

44 
1 

97.8% 
2.2 

92 
8 

93.0% 
7.0 

136 
10 

94.5% 
5.5 

Profit Status  
             Non-Profit 

 For Profit 

6 
39 

13.3% 
86.7 

26 
74 

26.0% 
74.0 

32 
113 

22.1% 
77.9 

Average Number of 
Beds * 
  0-50 
             51-100 
             101+ 

13 
19 
14 

26.7% 
44.4 
28.9 

38 
52 
10 

38.0% 
53.0 
9.0 

51 
71 
24 

34.5% 
50.3 
15.2 

Total Nursing Hours 
Per Patient Day 31 4.1 75 3.7 106 3.8 

CNA Hours  
Per Patient Day 31 2.9 75 2.9 106 2.9 

Licensed Hours  
Per Patient Day 31 1.2 75 0.9 106 1.0 

Case Mix Index (3/9 3)            
Hospital Affiliated 
Non-Hospital Affiliated 

45 
1 

44 

1.007 
1 .570 
0.994 

100 
8 
92 

1.004 
1.139 
0.994 

145 
9 

136 

1.005 
1 .193 
0.994 

Bed Supply 
(NFBeds/1000 pop 
65+) 

31 67.4 75 69.3 136 68.7 

Occupancy 31 95.1% 75 94.7% 136 94.8% 

Medicaid Share 31 76.7% 75 79.4% 136 78.6% 



  

 

 In spite of the limited number of significant relationships at the bivariate level between 

facility location and the QIs, multiple regression equations were run for all 57 QIs on the outside 

chance that the effects of of facility location could be suppressed by one or more of the other 

variables in our analytic models. The results of these regression analyses, shown in Appendix 

Table 2, reveal few significant urban-rural differences. The majority of the 57 equations perform 

poorly and do not achieve overall significance. None of the significant bivariate relationships 

noted above proved significant when other variables are controlled for in our multivariate 

equations. R-square values for the equations range from 0.03 for Prevalence of Fecal Impaction 

(QI 11) and Low Risk of Bowel/Bladder Incontinence (QI 8) to 0.33 for Prevalence of Antibiotic-

Anti-Infective Use (Ql 13). 

The effects of rural-urban location are significant in four of these models-Prevalence of 

Weight Loss (Ql 14), Prevalence of Bedfast Residents (QI 16), and Incidence of Contractures 

(Q119) - Overall and Low Risk (Table 3). In three of these models--Prevalence of Weight Loss 

and Incidence of Contractures(Overall and Low Risk)--rural facilities have lower rates than urban 

homes; the prevalence of bedfast residents is higher in rural than urban facilities. Overall, our 

confidence in these findings must be discounted by the lack of consistency between the bivariate 

and multivariate results and the failure of these models to achieve statistical significance. 

To test the proposition that rural-urban differences may only be detectable at the extreme 

of the distribution of quality scores, we ran logistic regression models (not shown) in which we 

evaluated the effects of rural-urban location and other covariates used in the linear models on the 

probability that a facility would have QI rates above or below the 75th percentile. The results of 

these analyses were similar to those obtained from the linear models and showed no consistent 

pattern of urban-rural differences. 



  

 

Table 3 
Summary of Ordinary Least Squares Regression 

Estimates of Difference in Observed and Expected Outcomes 
 

 

Ql 14 
Prevalence 

of 
Weight 
Loss 

Ql 16 
Prevalence 

of 
Bedfast 

(HR) 

Ql 19 
Incidence 

of 
Contractures 

Ql 19 
Incidence 

of 
Contractures 

(LR) 

Intercept -7.45 -0.38 18.72 15.02 

Case Mix Index 21.42* 7.59 10.79 5.90 

Nursing Hrs/Day -0.56 0.77 0.88 0.91 

Chain -2.03 2.89 1.25 1.12 

Hasp Affiliation -1.77 -5.92 -17.25* -11.75 

Profit Status 2.28 -4.75 -6.67 -3.07 

NF Beds 0.04 -0.03 -0.00 -0.00 

Bed Supply -0.06 -0.07 0.04 0.03 

Occupancy -1.35 -4.69 -2.59 3.10 

Medicaid Share 2.08 17.61 -18.57 -20.18 

MSA -3.58* 4.03* -5.90* -5.92* 

R Square 0.13 0.17 0.11 0.08 

F Value 1.34 1.89 1.18 0.76 

Prob of F 0.22 0.06 0.31 0.66 

* p < .05 



  

 

Study Limitations 
 

Studies of health care quality are rarely definitive and this research is no exception. There 

are several inherent limitations in the data and approach used in this study that warrant noting. 

First, the Quality Indicators used in this study are still being field-tested as part of the Case Mix 

Demonstration. Although their reliability and validity have not yet been established empirically, 

there are few, if any, nursing home quality measures for which these methodological properties 

have been established. 

It is clear from the performance of many of our empirical models that our understanding 

of the factors that affect nursing home quality is limited. Studies evidence very inconsistent 

findings regarding the effects of facility and resident characteristics and environmental factors on 

nursing home quality. In the absence of empirical guidance from prior work, we have chosen to 

be inclusive rather than exclusive in constructing our multivariate models. Although we have been 

largely consistent with prior studies in doing so, our analytical models do not capture many of the 

environmental and contextual factors, such as nursing philosophy, turnover, training, 

communication, and staff attitudes, which are difficult to measure but which may be particularly 

important in determining nursing home quality. 

Finally, our results are the product of a relatively small number of facilities in one state, 

and, hence, should not be overinterpreted. Notwithstanding these limitations, this study 

represents one of the first efforts to examine empirically the relationship between rural and urban 

location and nursing facility quality. As such, the study is intended to help establish a framework 

for future research on this important topic. 

 
 



  

 

V. DISCUSSION 
 

The question of how rural health care providers and facilities perform relative to their 

urban counterparts has become increasingly important as rural health systems face increasing 

financial pressure and as continuing shortages in health professional supply threaten the viability 

of some providers (Hart et al. 1990). Although many of the quality concerns have been directed to 

rural hospitals (Shortell 1989; Keeler et al. 1992), there is growing interest in research and policy 

circles in rural nursing facilities (Ireland 1991; Davis 1991). 

As noted earlier, many of the hypotheses that have guided research on quality 

differences between rural and urban hospitals are likely to be inappropriate when used in 

comparing nursing facility quality. The two sectors differ markedly in the nature of care they 

provide. The care provided in nursing facilities involves considerably more nursing and custodial 

care in which the personal dimension of caregiving becomes a more critical factor in determining 

quality. 

In the absence of research in this area, it is extremely hard to posit firm hypotheses 

regarding quality differences between rural and urban facilities. The results of this study suggest 

that there is little basis for assuming, a priori, that rural or urban location affects nursing home 

quality. Notwithstanding the caveats noted earlier, this study reveals no systematic differences 

among nursing facilities in Maine in the incidence or prevalence of a wide range of conditions and 

outcomes encompassed by the quality indicators employed in this study. Where significant 

differences were detected, rural facilities evidenced lower rates of weight loss and contractures 

among residents but higher rates of bedfast residents. 

In a related study, Zinn et al. (1993) demonstrated in a sample of Pennsylvania nursing 

homes that larger facilities have greater than expected rates of restraint use and pressure ulcers. 

They argue that smaller facility size may enhance managerial control over care 



  

 

processes and may promote a more personalized approach to care. The results of this study do 

not indicate any consistent relationship between facility size and the quality indicators. 

Beyond size, however, there are other qualities of rural facilities and communities not 

captured in this study, that may be important in distinguishing rural and urban facilities and the 

quality of the care they provide. Factors such as the philosophy of care, and the involvement of 

family, friends and neighbors in the care provided in the nursing facility, which may differ in rural 

and urban homes, may contribute to more personalized care and improved quality of life (Rowles 

1994). There is a need for further research on the contributions of these more qualitative factors 

to the quality of care in nursing homes in both urban and rural areas. 

 

Implications for Policy and Research 

 

Information about whether and how rural and urban nursing facilities differ in their 

patterns and outcomes of care will be increasingly important as states and the federal 

government move toward more targeted nursing home quality assurance processes. While there 

is nothing in the findings from this study to suggest that rural or urban location, per se, should 

merit special attention in the survey process, further research is needed to understand more fully 

how differences in rural and urban facilities may affect quality and care outcomes. 

Changes in hospital admission and discharge patterns, together with the implementation 

of case mix-based payment systems and other nursing home policies designed to restrict the use 

of nursing homes to higher acuity residents, are all likely to affect nursing home case mix and the 

ability of homes to provide appropriate care. The difficulties of recruiting and retaining qualified 

staff may become a more critical problem for rural facilities, as an increasing proportion of nursing 

facility residents become medically complex or require more intensive therapy or rehabilitative 

services as a result of these policy changes. This 



  

 

suggests the importance of continued research to monitor the impact of these trends on nursing 

home quality and outcomes. In addition, more work is needed to define and measure the 

qualitative dimensions of nursing home care and quality that are most likely to be related to the 

quality of life for nursing home residents and which may be particularly important in distinguishing 

between rural and urban facilities. 
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APPENDICES 



  

 

  Rural (N=100) Urban (N=45) 

 Quality Indicator Mean 
Standard 
Deviation 

Range Mean 
Standard 
Deviation 

Range 

1. Prevalence of Any Injury 12.1 9.8 0 - 50.0 9.4 9.0 0 - 41.3 

2. 
Prevalence of Falls High Risk 

 Low Risk 

11 .0 
12.3 
8.9 

6.2 
7.4 
8.1 

0 - 32.5 
0- 38.5 
0 - 33.3 

11 .8 
13.2 
9.0 

7.8 
10.0 
8.4 

0 - 38.5 
0- 55.6 
0 - 40.0 

3. 
Prevalence of Problem Behaviors Towards Others    

High Risk 
Low Risk 

29.0 
36.8 
14.7 

14.4 
17.2 
15.6 

0-61.4 
0-75.0 
0-100.0 

31.8 
38.3 
17.2 

14.9 
16.8 
13.6 

2.7-62.7 
 0-71.4 
 0-45.5 

4. 
Prevalence of Symptoms of Depression  
        High Risk 

Low Risk 

16.7 
17.6 
14.2 

12.1 
13.8 
11.9 

0-53.3 
0-59.1 
0-50.0 

16.8 
18.1 
14.1 

15.2 
16.2 
15.3 

0-70.9 
0-71.1 
0-70.0 

5. Use of 9+ Scheduled Medications 18.2 9.6 0-59.1 15.6 7.6 0- 34.5 
6. Prevalence of cognitive Impairment 51.4 13.5 16.4 -100.0 53.8 10.1 25.0-76.7 
7. Incidence of Decline in cognitive Status 8.4 8.0 0 - 50.0 8.1 7.5 0 - 30.0 

8. 
Incidence of Bladder/Bowel Incontinence  
        High Risk 

Low Risk 

10.5 
15.6 
5.2 

7.8 
12.7 
7.9 

0 -40.0 
0 -50.0 
0 -50.0 

11 .3 
15.7 
5.8 

7.9 
11.0 
8.8 

0 - 40.0 
0 - 45.7 
0 - 44.4 

9. Bladder/Bowel Incontinence without a Toileting Plan 46.0 31.5 0 - 100.0 39.0 30.7 0 - 100.0 
10 Incidence of Indwelling catheter 0.7 1.5 0 - 7.7 1.2 2.1 0- 10.0 

11 Prevalence of Fecal Impaction 0.9 1 .8 0 - 9.7 0.6 1 .1 0 - 5.3 

12 Prevalence of Urinary Tract Infection 5.5 4.1 0-18.3 5.9 6.1 0- 28.8 

13 Prevalence of Antibiotic/Anti-infective Use 9.9 6.9 0-33.3 7.9 5.6 0 - 19.6 

14
. 

Prevalence of Weight Loss 10.7 8.8 0-48.0 9.8 8.1 0- 35.0 

15
Prevalence of Tube Feeding  
             High Risk 

 Low Risk 

3.5 
4.2 
0.2 

13.4 
15.2 
1.4 

0 -100.0 
0 -100.0 
0 -12.5 

2.4 
3.2 
0.1 

5.4 
7.5 
0.7 

0-28.6 
0-40.0 
0-4.3 

16
Prevalence of Bedfast Residents  
             High Risk 

 Low Risk 

8.2 
11.0 
3.1 

7.9 
9.5 

10.9 

0 - 50.0 
0 - 35.1 
0- 100.0 

8.1 
12.1 
3.7 

7.8 
10.6 
8.0 

0 - 42.9 
0 - 40.0 
0 -50.0 

17
Incidence of Decline in Late Loss ADLs  
             High Risk 

 Low Risk 

17.4 
19.4 
16.1 

12.1 
16.8 
16.3 

0- 55.6 
0- 100.0 
0-100.0 

16.1 
16.6 
14.3 

9.7 
11.2 
12.8 

0 - 39.3 
0 - 50.0 
0- 55.6 



 

 

 
Appendix Table 1 

Quality Indicators in Urban/Rural Nursing Facilities in Maine 
  Rural (N= 100) Urban (N =45) 
18. Incidence of Improvement in Late Loss ADLs  

         High Risk 
Low Risk 

11.0 
8.6 
13.5 

10.3 
9.9 

14.8 

0 - 45.5 
0 - 50.0 
0 - 66.7 

11.9 
10.8 
13.5 

7.4 
9.2 
10.0 

0- 30.8 
0 - 37.9 
0- 37.5 

19. Incidence of Contractures  
         HighRisk 

Low Risk 

12.2 
12.7 
11.2 

13.9 
14.2 
16.6 

0 - 66.0 
0 - 66.7 

 0 - 100.0 

8.5 
10.0 
7.8 

8.8 
12.4 
9.4 

0-32.6 
0-50.0 
0-35.4 

20. Decline in Late Loss AOL Function Among 
Unimpaired/Moderately Impaired Residents 19.0 12.7 0 -63.6 18.5 12.6 0-53.8 

21. Antipsychotic Use in the Absence of a Psychiatric Diagnosis    
High Risk 
Low Risk 

14.3 
19.9 
10.3 

8.1 
14.3 
12.6 

0 - 40.0 
0 - 100.0 
0 - 100.0 

14.9 
19.8 
10.5 

10.3 
13.4 
11.5 

0 - 55.6 
0 - 60.0 
0 - 66.7 

22. No Antipsychotic Use on Admission/Readmission, but Used 
on Subsequent Assessment 
         High Risk 
         Low Risk 

3.9 
3.7 
2.3 

14.0 
15.8 
9.3 

0 - 100.0 
0 - 100.0 
0 - 50.0 

3.3 
3.9 
2.8 

7.0 
11.3 
8.9 

0 - 28.6 
0 - 50.0 
0 - 50.0 

23. Anti-psychotic Daily Dose in Excess of Surveyor Guidelines 
Among Residents w/Organic Mental Syndromes  21.6 21.7 0 - 100.0 27.2 30.1 0 - 100.0 

24. Prevalence of Antianxiety/Hypnotic Use 5.3 5.0 0 - 20.0 5.9 4.8 0 - 15.4 
25. Hypnotic Use on a Scheduled Basis or PRN More Than 2 

Times inLastWeek  2.2 2.8 0 -11.8 2.4 3.0 0 - 14.3 

26. Prevalence of Use of Long-Acting Benzodiazepine 0.1 0.7 0 - 5.3 0.2 0.6 0 - 3.3 
27. Prevalence of Daily Physical Restraints* 15.4 10.3 0 - 44.4 11.9 9.9 0 - 37.3 
28. Prevalence of Little or No Activity 34.0 20.0 0 - 100.0 36.8 22.1 0 - 100 
29. Prevalence of Stage 1-4 Pressure Ulcers  

         HighRisk 
Low Risk 

9.1 
10.7 
1.7 

6.7 
7.5 
4.8 

0 - 33.3 
0 - 36.5 
0 - 25.0 

9.7 
11.6 
1.9 

5.6 
7.0 
3.8 

0 - 28.8 
0 - 38.5 
0 - 14.3 

30. Incidence of Pressure Ulcer Development*  
         High Risk* 

Low Risk 

3.8 
4.6 
1.1 

3.7 
4.3 
3.4 

0 - 21.1 
0 - 22.0 
0 - 18.8 

5.5 
6.6 
0.9 

4.2 
5.1 
2.8 

0 - 16.7 
0 - 20.6 
0 - 15.0 

31. Insulin Dependent Diabetes With No Footcare 15.2 29.5 0 - 100.0 18.8 30.7 0 - 100.0 
 

• p < .05



 

 

Appendix Table 2 
Results of Ordinary Least squares Regression 

Estimates of Difference in Observed and Expected Outcomes
Dependent Variables / Parameter Estimate 

Domain/Quality Indicator (Dependent Variable) Intercept R 
Square  

F 
Value 

Probability 
of 
F 

Case Mix 
Index 

Nursing 
Hrs/Day 

Chain 
Non- 

Chain = 0 
Chain = 1 

Hospital 
Non-

Hospital = 0 
Hospital = 1 

Profit 
Status 
Not for 

profit = 0 
Profit = 1 

NF 
Beds 

MSA 
Non-MSA 

= O 
MSA = I 

Bed 
Supply 

NFBeds/1
00 pop 

65+ 

Occupan
cy 

Rate 

Medicaid 
Share 
(% of 
Actual 
days) 

Domain 1: Accidents   
Ql 1 - Prevalence of Injuries  
Ql 2 - Prevalence of Falls 
      High Risk 
      Low Risk 

-22.27 
6.66 

42.66 
-43.88 

0.19 
0.25 
0.13 
0.30 

2.23 
3.08 
1.36 
3.92 

0.02 
0.00 
0.21 
0.00 

35.72** 
26.14** 

2.45 
54.41** 

1.46 
-0.65 
-0.77 
0.10 

-2.93 
-2.66 
-2.08 
-2.98 

-10.57 
-2.00 
-2.84 
-1.21 

-0.03 
2.66 
1.96 
6.37 

0.02 
0.00 
0.00 
0.02 

4.11 
-1.64 
-1.78 
-2.01 

-0.00 
0.05 
0.06 
0.03 

11.64 
-11.29 
-18.89 
-3.11 

10.45 
-13.26* 
-16.80* 
-2.79 

Domain 2: Behavioral /Emotional 
Ql 3 - Prevalence of Problem Behavior 
Towards Others  
      High Risk  
      Low Risk 
 
Ql4 -Symptoms of Depression 
      High Risk 

Low Risk 

 
 

-47.70 
-45.23 
-63.97 

 
-13.19 
-48.91 
26.32 

 
 

0.19 
0.10 
0.19 

 
0.13 
0.21 
0.12 

 
 

2.25 
2.02 
2.19 

 
1.40 
2.47 
1.28 

 
 

0.02 
0.04 
0.02 

 
0.19 
0.01 
0.26 

 
 

44.05* 
43.68* 
39.63* 

 
31.99* 
61.35** 

7.56 

 
 

0.79 
1.14 
0.38 

 
0.41 
-0.01 
0.60 

 
 

3.39 
2.11 
2.53 

 
3.47 
3.79 
0.98 

 
 

-25.67* 
-30.44* 
-13 13 

 
-19.09* 
-14.40 
-17.41* 

 
 

-9.11 
-11.46’ 
-3.34 

 
-7.33 
-6.20 
-9.63’ 

 
 

-0.02 
-0.02 
0.00 

 
-0.02 
-0.03 
-0.02 

 
 

1.86 
0.68 
188 

 
-093 
0.96 
.258 

 
 

0.13 
0.17 
0.14 

 
-0.04 
0.00 
-0.07 

 
 

9.81 
14.83 
-0.97 

 
5.21 

13.07 
-7.14 

 
 

23.04 
22.09 
23.44* 

 
0.42 
-2.26 
-0.63 

Domain 3: Clinical Management  
Ql 5 - Use of 9 + Medications 19.17 0.18 2.03 0.04 -7.31 1.26 0 65 -7.27 -6 78 -0.01 -2.63 0.11• -0.93 0.42 

Domain 4: Cognitive Patterns 
Ql 6 - Prevalence of Cognitive Impairment 
Ql 7 - Incidence of Decline Cognitive Status 

9.63 
8.12 

0.26 
0.04 

3.28 
0.42 

0.00 
0.93 

26.45 
1.27 

-0.24 
0.50 

3.35 
-0.62 

-31.47* 
-5.16 

0.20 
1.55 

-002 
0.00 

1.29 
1.42 

-0.13 
0.02 

9.33 
2.M 

18.79 
3.26 

Domain 5:: Elimination/Continence 
Ql 8- Incidence of Bladder/Bowel Incontinence 
        High Risk 
        Low Risk 
 
Ql 9 - Bladder/Bowel Incontinence without 
Toilet Plan 
 
Ql 10 - Incidence of Indwelling Catheter 
 
Ql 11 -  Prevalence of Fecal Impaction 

 
0.37 

-14.97 
2.77 

 
177.46 

 
5.35 

 
-0.47 

 
0.07 
0.08 
0.03 

 
0.12 

 
0.08 

 
0.03 

 
0.65 
0.78 
0.30 

 
1.25 

 
0.86 

 
0.26 

 
0.76 
0.64 
0.98 

 
0.27 

 
0.57 

 
0.99 

 
13.93 
27.44 
8.07 

 
-113.44** 

 
-0.26 

 
-0.42 

 
-0.20 
0.23 
-0.76 

 
-1.03 

 
0.69 

 
0.00 

 
0.43 
-0.06 
1.18 

 
-1.96 

 
-0.45 

 
-0.13 

 
-8 83 

-20.79* 
-0.17 

 
0.43 

 
-1.63 

 
-0.70 

 
1.85 
-1.29 
0.85 

 
-11.82 

 
.0.10 

 
-0.10 

 
0.01 
0.01 
0.01 

 
-0.04 

 
0.01 

 
-0.00 

 
0.04 
0.88 
-0.16 

 
-2.10 

 
0.23 

 
-036 

 
-0.01 
-0.00 
0.01 

 
-0.19 

 
0.06’ 

 
0.00 

 
-4.07 
6.33 
-8.03 

 
7.89 

 
.2.86 

 
1.33 

 
-0.12 
0.12 
3.88 

 
4.54 

 
1.13 

 
0.68 

Domain 6: Infection Control 
Ql 12 – Prevalence of UTI 
Ql 13 - Prevalence of Antibiotic/Anti-Infective 
Use 

6.68 
-16.67 

0.16 
0.33 

1.76 
4.51 

0.08 
0.00 

11.59 
32.89** 

0.58 
0.37 

-1.11 
-3.27** 

-399 
-0,92 

-1.04 
-1.71 

-0.00 
-0.00 

-0.69 
-2.51 

-0.03 
0.02 

-3.26 
-5.41 

-7.93 
-0.03 
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Appendix Table 2 
Results of Ordinary Least Squares Regression 

Estimates of Difference in Observed and Expected Outcomes 
Dependent Variables / Parameter Estimate 

Domain/Quality Indicator 
(Dependent Variable) Intercept R 

Square 
F 

Value 
Probability 

of F Case Mix 
Index 

Nursing 
Hrs/Day 

Chain 
Non Chain 

=  0 
Chain = 1 

Hospital 
Non-

Hospital = 0 
Hospital = 1 

Profit 
Status 
Not for 

Profit = 0 
Profit = 1 

NF 
Beds 

MSA 
Non- 

MSA = 0 
MSA = 1 

Bed 
Supply 
NFBeds
/1000 

pop 65+ 

Occup
ancy 
Rate 

Medicaid 
Share 
(% of 
Actual 
Days) 

Domain 7: Nutrition /Eating  
Ql 14 - Prevalence of Weight Loss 
 
Ql 15 – Prevalence of Feeding Tube 
                High Risk 
  Low Risk 

-7.46 
 

-9.22 
-10.67 
-0.67 

0.13 
 

0.22 
0.22 
0.16 

1.34 
 

2.6 
2.6 
1.79 

0.22 
 

0.01 
0.01 
0.07 

21.42* 
 

4.22 
6.05 
0.20 

-0.66 
 

1.04** 
1.47** 
0.00 

-2.03 
 

-0.28 
-0.69 
0.03 

-1 .77 
 

3.22 
7.72** 
0.10 

2.28 
 

0.00 
0.10 
-0.01 

0.04 
 

0.01 
0.02 

0.00** 

-3.68° 
 

0.36 
0.20 
0.09 

-0.06 
 

-0.01 
-0.01 
-0.00 

-1.35 
 

-1.82 
-2.97 
0.11 

2.08 
 

4.89° 
5.12 
0.26 

Domain 8: Physical Functioning  
Ql 16 - Prevalence of Bedfast Residents 
                High Risk 
  Low Risk 
 
Ql 17 - Incidence of Decline In Late Loss 
ADLs 
                High Risk 
  Low Risk 
 
Ql 18 - Incidence of Improvement In Late 
Loss ADLs 
                High Risk 
  Low Risk 
 
Ql 19 - Incidence of Contractures  
                High Risk 

 Low Risk 
 

Ql 20 - Decline In Late Loss ADL Function 
Among Unimpaired or Moderately 
Impaired 

-14.17 
-0.38 
-7.02 

 
 

47.69 
76.28 
6.62 

 
 

62.93 
37.73 
62.54 

 
18.72 
37.02 
16.02 

 
 

19.46 

0.15 
0.17 
0.16 

 
 

0.08 
0.07 
0.16 

 
 

0.11 
0.08 
0.11 

 
0.11 
0.06 
0.08 

 
 

0.07 

1.65 
1.89 
1.67 

 
 

0.77 
0.70 
1.59 

 
 

1.19 
0.62 
1.11 

 
1.18 
0.79 
0.76 

 
 

0.65 

0.10 
0.06 
0.10 

 
 

0.66 
0.72 
0.12 

 
 

0.31 
0.61 
0.36 

 
0.31 
0.64 
0.86 

 
 

0.77 

18.62** 
7.59 

11.07* 
 
 

-4.00 
-29.15 
32.00 

 
 

-28.55* 
-26.98* 
-20.74 

 
10.79 
4.32 
5.90 

 
 

19.16 

0.23 
0.77 
-0.63 

 
 

0.39 
1.82 
-2.27 

 
 

0.73 
0.62 
0.84 

 
0.66 
0.78 
0.91 

 
 

-0.01 

0.22 
2.89 
-0.81 

 
 

068 
-1.51 
1.30 

 
 

-0.28 
-0.25 
-1.22 

 
1.25 
2.44 
1.12 

 
 

0.60 

-6.75 
-5 93 
1.93 

 
 

-13.49 
-3.51 

-24.28* 
 

 
0.09 
5.04 
-4.82 

 
-17.25* 
-18.35 
-11.75 

 
 

-19.60 

-2.22 
-4.75 
1.44 

 
 

-6.94 
-4.97 

-12.53* 
 

 
-5.96 
-3.66 
-7.42 

 
-6.67 
-8.69 
-3.07 

 
 

-2.37 

-0.02 
-0.03 
-0.01 

 
 

-0.07 
-0.08 
-0.06 

 
 

-0.02 
0.02 
-0.00 

 
-0.00 
-0.00 
-0.00 

 
 

-0.04 

1.46 
4.03* 
1.62 

 
 

-2.43 
-3.24 
-1.01 

 
 

0.40 
-0.62 
0.66 

 
-6.90’ 
-3.67 
-5.92 

 
 

-3.93 

4.04 
-0.07 
-0.02 

 
 

-0.09 
-0.06 
-0.12 

 
 

0.04 
-0.02 
0.12 

 
0.04 
0.04 
0.03 

 
 

-0.06 

0.18 
-4.69 
-0.46 

 
 

-11.11 
-13.38 
-7.19 

 
 

-12.37 
-1.24 
-21.81 

 
-2.69 
-11.01 
3.10 

 
 

-11.26 

10.61* 
17.61* 
2.82 

 
 

2.21 
-5.16 
20.81 

 
 

-2.24 
0.37 
-0.19 

 
-18.57 
-19.97 
-20.18 

 
 

4.73 
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Dependent Variables/ Parameter Estimate 

Domain/Quality Indicator (Dependent 
Variable) 

Intercep
t 

R 
Square F Value Probability 

of F 
Case 
Mix 

Index 

Nursing 
Hrs/Day 

Chain 
Non 

Chain = 0 
Chain = 1 

Hospital 
Non 

Hospital = 0 
Hospital = 1 

Profit 
Status 
Not for 

profit = 0 
Profit = 1 

NF 
Beds 

MSA 
Non-MSA 

= 0 
MSA = 1 

Bed 
Supply 
NFBeds/

1000 
pop 65 + 

Occup
ancy 
Rate 

Medicaid 
Share 
(%of 

Actual 
Days) 

Domain 9: Psychotropic Drug use 
Ql 21 -  Psychotropic Drug Use  
          No Diagnosis 
                High Risk 
  Low Risk 
 
Ql 22 - No Anti-psychotic Drug use on     
Admission 
                High Risk 
  Low Risk 
 
Ql 23 - Anti-psychotic Drug Use in 
Excess of Surveyor Guidelines 
 
Ql 24 - Prevalence of 
Antianxiety/Hypnotic Use 
 
Ql 25 - Hypnotic Use on a Scheduled 
Basis more Than 2 Times per Week 
 
Ql 26 - Prevalence of Long-acting 
Benzodiazepine 

 
 
 
 

-4.54 
9.43 
-4.46 

 
 

-2.18 
-16.27 
-2.84 

 
41.22 

 
16.20 

 
 

2.26 
 

0.16 

 
 
 
 

0.07 
0.18 
0.04 

 
 

0.08 
0.08 
0.16 

 
0.09 

 
0.14 

 
 

0.13 
 

0.05 

 
 
 
 

0.75 
1.99 
0.41 

 
 

0.84 
0.84 
1.72 

 
0.95 

 
1.56 

 
 

1.41 
 

0.49 

 
 
 
 

0.67 
0.04 
0.94 

 
 

0.59 
0.59 
0.09 

 
0.49 

 
0.13 

 
 

0.19 
 

0.89 

 
 
 
 

-2.35 
-25.55 
3.99 

 
 

0.54 
5.65 
3.46 

 
-69.30 

 
-8.71 

 
 

0.07 
 

0.01 

 
 
 
 

0.35 
1.68 
-0.63 

 
 

-0.78 
0.32 
-1.81 

 
1.93 

 
0.12 

 
 

0.08 
 

0.00 

 
 
 
 

2.50 
4.94* 
0.10 

 
 

2.22 
3.23 
3.52 

 
-4.87 

 
-1 .38 

 
 

-1.09 
 

-0.09 

 
 
 
 

-0 23 
14.79 
-3.35 

 
 

-17.33 
-16.21 
-13.68* 

 
21.76 

 
7.37* 

 
 

2.31 
 

-0.05 

 
 
 
 

-3.34 
-2.97 
-3.20 

 
 

.11.64* 
-12.31* 
-10.51* 

 
7.23 

 
0.31 

 
 

-0.54 
 

0.06 

 
 
 
 

-0.02 
-0.01 
-0.04 

 
 

-0.02 
-0.00 
-0.00 

 
0.03 

 
0.01 

 
 

0.01 
 

0.00 

 
 
 
 

1.79 
0.41 
2.20 

 
 

0.59 
0.48 
2.44 

 
4.32 

 
1.30 

 
 

0.57 
 

0.07 

 
 
 
 

0.08 
0.17* 
0.01 

 
 

0.05 
0.10 
-0.02 

 
-0.03 

 
0.05 

 
 

0.02 
 

-0.00 

 
 
 
 

16.35 
20.85 
10.49 

 
 

22.64 
22.20 
16.19 

 
29.20 

 
0.26 

 
 

0.01 
 

0.00 

 
 
 
 

0.49 
-6.15 
7.71 

 
 

-7.37 
-7.20 
3.25 

 
15.79 

 
-7.75 

 
 

2.-03 
 

-0.09 

Domain 10: Quality of Life 
Ql 27 - Prevalence of Daily Physical 
restraints 
 
Ql 28 - Prevalence Little/No Activity 

 
-0.05 

 
64.64 

 
0.15 

 
0.11 

 
1.61 

 
1.20 

 
0.11 

 
0.30 

 
21.41 

 
-15.01 

 
-1.04 

 
-2.12 

 
1.42 

 
8.06* 

 
0.29 

 
17.69 

 
2.07 

 
6.31 

 
0.05* 

 
0.08 

 
-3-92 

 
1.58 

 
-0.03 

 
0.01 

 
-17.88 

 
-36.82 

 
13.21 

 
12.27 

Domain 11: Skin Care 
Ql 29 - Prevalence of Stage 1- 4 
Pressure Ulcers 
                High Risk 
                Low Risk 
 
Ql 30 - Incidence of Pressure Ulcer 
Development 
                High Risk 
  Low Risk 
 
Ql 31 - Insulin Dependent Diabetes With 
No Foot Care 

 
 

-11.38 
.10.83 
-5.40 

 
 

-6.88 
-6.30 
0.23 

 
73.53 

 
 

0.20 
0.22 
0.08 

 
 

0.10 
0.08 
0.21 

 
0.07 

 
 

2.27 
2.63 
0.79 

 
 

1.03 
0.80 
2.43 

 
0.72 

 
 

0.02 
0.01 
0.64 

 
 

0.42 
0.63 
0.01 

 
0.70 

 
 

16.83* 
14.88 
2.98 

 
 

8.18 
4.86 
3.41 

 
-62.25 

 
 

0.65 
1.03 
0.36 

 
 

0.53 
0.71 
0.21 

 
-1.91 

 
 

0.61 
0.96 
-1.29 

 
 

0.32 
0.44 
-0.49 

 
6.45 

 
 

4 21 
10.13* 
-0.21 

 
 

-1 .75 
0.84 
0.04 

 
-7 .63 

 
 

-0.64 
-0.41 
0 18 

 
 

-0.52 
-0 63 
0.16 

 
-0.29 

 
 

0.04* 
0.06* 
0.01 

 
 

001 
002 
0.02* 

 
0.04 

 
 

-0.57 
-0.49 
-0.61 

 
 

0.44 
0.78 
-0.59 

 
6.17 

 
 

0.05 
0.07 
0.03 

 
 

002 
0.01 
0.05* 

 
0.00 

 
 

-8.23 
-8.75 
-2.55 

 
 

-3.96 
-1 84 
-8.85* 

 
22.02 

 
 

3.60 
4.49 
3.48 

 
 

4.20 
5.85 
0.79 

 
-19.98 

 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A 
 

MDS + RESIDENT ASSESSMENT DESCRIPTION AND FORMS 



 

 

III. Purpose and Use of the minimum    Data Set Plus or MDS+ 
 
 

The Omnibus Reconciliation Act of 1987 (OBRA’87) requires all nursing facilities in the country 
to conduct a comprehensive, accurate, standardized, reproducible assessment on all residents 
beginning October 1, 1990. This comprehensive assessment must describe a resident’s 
capability to perform daily life functions and significant impairments in functional capacity. It 
must also include at least the following information: 

 
1. Medically defined conditions and prior medical history 
2. Medical status measurement 
3. Functional status 
4. Sensory and physical impairments 
5. Nutritional status and requirements 
6. Special treatments and procedures 
7. Psychosocial status 
8. Discharge potential 
9. Dental condition 
10. Activities potential 
11. Rehabilitation potential 
12. Cognitive status 
13. Drug therapy 

 
The Health Care Financing Administration (HCFA) contracted in 1988 with the Research 
Triangle Institute to develop an instrument that would include this minimum data set and that 
could be used as a tool for developing a patient’s plan of care. The form that has been 
developed to assist facilities in conducting a comprehensive assessment is commonly referred 
to as the MDS or Minimum Data Set. 

 
As a participant in the Multistate Case Mix Demonstration Project, the Maine Department of 
Human Services has sought approval from HCFA to use an instrument that is being referred to 
as the Minimum Data Set Plus, or MDS+, as an alternative instrument for conducting 
comprehensive resident assessments in Maine. This instrument is called the MDS+ because it 
includes all the information contained on the MDS plus certain additional information that meet 
the needs and specifications for the Case Mix Demonstration Project. An item-by-item 
description of the differences between the MDS and the MDS+ is attached in Appendix A. 



 

 

The major difference between the MDS and the MDS+ is the inclusion of a page for medications 
on the MDS+. Other differences are primarily wording differences or modifications that were 
made to the MDS+ as a result of the collection of the sample assessment data in the 
demonstration states last spring. 
 
The designation of the MDS+ as an alternative instrument in Maine will serve a number of 
functions. First, the use of the MDS+ will serve as a common assessment form for all nursing 
facilities that can then be used as a tool for patient care planning. Second, the use and 
completion of this form by nursing facilities in the state can be used to satisfy the OBRA’87 
requirement that a comprehensive assessment be conducted on all nursing facility residents. 
Third, the information contained on the MDS+ will provide a data base that will be used to design 
and develop a case mix payment and quality assurance system in Maine. Under a case mix 
payment system, rates for the Medicaid and Medicare program would be established based on 
the amount of resources required to care for nursing facility residents. Typically, residents are 
classified into “groups” which reflect the staff time required to care for residents and/or their 
medical or psychosocial conditions. Payment rates are then developed which reflect those 
different groupings. The MDS+ Will be the common assessment tool to provide the data base to 
establish these groupings. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 



 

 

 



 

 

 
 



 

 

 



 

 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 

 
 
 
 
 
 
 
 



 

 

 



 

 

 
 
 

APPENDIX B 
DESCRIPTION OF QUALITY INDICATORS 

 
 

 Description 
 Numerator Denominator 

Domain 1: Accidents   
1. Prevalence of Any Injury Residents with any injury (fracture or 

abrasions/bruises or burns) on most 
recent assessment 

All residents on most recent 
assessment 

2. Prevalence of Falls Residents who had falls on most recent 
assessment 

All residents on most recent 
assessment 

Domain 2: Behavioral/Emotional Patterns   
3. Prevalence of Problem Behavior Toward Others Residents with problem behavior 

toward others on most recent 
assessment 

All residents on most recent 
assessment 

4. Prevalence of Symptoms of Depression Residents with diagnosis or symptoms 
of depression on most recent 
assessment 

All residents on most recent 
assessment 

Domain 3: Clinical Management   
5. Use of 9 or More Scheduled Medications Residents who received 9 or more 

scheduled medications on most recent 
assessment 

All residents on most recent 
assessment except those whose 
most recent assessment is an initial 
admission or re-admission 

Domain 4: Cognitive Patterns   
6. Prevalence of Cognitive Impairment Residents with cognitive impairment on 

most recent assessment 
All residents on most recent 
assessment 

7. Incidence of Decline in Cognitive Status Residents who were cognitively 
impaired on most recent assessment 

Residents who were not cognitively 
impaired on previous assessment 

 
 
 
 
 
 
 
 



 

 

 
 
 

APPENDIX B 
DESCRIPTION OF QUALITY INDICATORS 

 
 Description 
 Numerator Denominator 
Domain 5: Elimination/Continence   
8. Incidence of Bladder or Bowel Incontinence Residents who were frequently 

incontinent or incontinent on most 
recent assessment 

Residents who are continent or only 
occasionally incontinent on previous 
assessment 

9. Bladder or Bowel Incontinence Without a Toileting 
Plan 

Residents without toileting plan on 
most recent assessment 

Residents with frequent incontinence 
or occasionally incontinent in either 
bladder or bowel on most recent 
assessment 

10. Incidence of Indwelling Catheters Catheter on most recent assessment No catheter on previous assessment 
11. Prevalence of Fecal Impaction Residents with fecal impaction on most 

recent assessment 
All residents on most recent 
assessment 

Domain 6: Infection Control   
12. Prevalence of Urinary Tract Infections Residents with urinary tract infections 

on most recent assessment 
All residents on most recent 
assessment 

13. Prevalence of Antibiotic/Anti-infective Use Residents receiving any antibiotic/anti-
infective on most recent assessment 

All residents on most recent 
assessment 

Domain 7: Nutrition/Eating   
14. Prevalence of Weight Loss Proportion of residents with weight loss 

- 5% in 30 days or 10% in 6 months on 
most recent assessment 

All residents on most recent 
assessment 

15. Prevalence of Tube Feeding Residents with tube feeding on most 
recent assessment 

All residents on most recent 
assessment 



 

 

 
 
 
 
 
 
 

 Numerator Denominator 
Domain 8: Physical Functioning   
16. Prevalence of Bedfast Residents Residents who are bedfast on most 

recent assessment 
All residents on most recent 
assessment 

17. Incidence of Decline in Late Loss ADLs Residents showing ADL decline 
between previous and most recent 
assessment 
 
a. One level decline in two or more late 
loss ADLs 
OR 
b. Two level decline in one or more late 
loss ADLs 

All residents who have most recent 
and previous assessments 
(Excluding those who cannot decline 
because they are already totally 
dependent or who are comatose on 
the previous assessment) 

18. Incidence of Improvement in Late Loss ADLs Residents showing improvement 
between previous and most recent 
assessment 
 
a. One level improvement in 2 or more 
ADLs 
OR 
b. Two level improvement in at least 
one ADL 

All residents who have previous and 
most recent assessments (Excluding 
those who are either independent or 
require only supervision in all ADLs 
on previous assessment 

1 9. Incidence of Contractures 
 
 

 

Residents with increase in number of 
areas with contractures between 
previous and most recent assessments 

All residents with previous and most 
recent assessments 

20. Decline in Late Loss ADL Function Among 
Unimpaired or Moderately Impaired Residents 

Residents whose M3PI AOL score 
declines by 2 or more between 
previous and most recent assessments 

Residents with ADL score of 10 or 
less on previous assessment 

 
 
 



   

 

 
 

 Description 
 Numerator Denominator 
21. Antipsychotic Use, in the Absence of a Psychiatric 

Diagnosis 
Residents receiving anti-psychotics on 
most recent assessment 

All residents without a psychiatric 
diagnosis on most recent assessment 

22. No Anti-psychotic Use on Admission or Re-
Admission, but With Anti-psychotics on subsequent 
asssessment (Exclude residents with a psychiatric 
diagnosis/symptom at most recent assessment) 

Residents receiving antipsychotics on 
most recent assessment 

Residents not receiving antipsychotics 
on previous assessment, and previous 
assessment is admission or re-
admission (Excluding residents with 
psychiatric diagnosis/symptoms on 
most recent assessment) 

Domain 9: Psychotropic Drug Use    
23. Antipsychotic Daily Dose in Excess of Surveyor 

Guidelines Among Residents With Organic Mental 
Syndromes 

Residents with an average daily 
antipsychotic dose in excess of the 
surveyor guidelines on most recent 
assessment 

Residents with antipsychotics and 
organic mental syndromes on most 
recent assessment 

24. Antianxiety/hypnotic Use Residents who received antianxiety or 
hypnotics on most recent assessment 

All residents on most recent 
assessment 

25. Hypnotic Use on a Scheduled Basis or PRN More 
Than Two Times in Last Week 

Residents who received hypnotics on 
a scheduled basis, or who received 
hypnotics on a PRN basis more than 
2 times in last week on most recent 
assessment 

All residents on most recent 
assessment 

26. Use of Any Long-acting Benzodiazepine Residents who received long-acting 
benzodiazepines on most recent 
assessment 

All residents on most recent 
assessment 



   

 

 
 Numerator Denominator 
Domain 10: Quality of Life   
27. Prevalence of Daily Physical Restraints Residents who were physically 

restrained daily on most recent 
assessment 

All residents on most recent 
assessment 

28. Prevalence of Little or No Activity Residents with little or no activity on 
most recent assessment 

All residents (excluding comatose or 
acutely ill) on most recent 
assessment 

Domain 12: Skin Care   
29. Prevalence of Stage 1-4 Pressure Ulcers Residents with pressure ulcers (Stage 

1-4) on most recent assessment 
All residents on most recent 
assessment 

30. Incidence of Pressure Ulcer Development Residents who had pressure ulcers 
(Stage 1-4) present on most recent 
assessment 

Residents who had no pressure ulcer 
on previous assessment 

31. Insulin-dependent Diabetes With No Foot Care Residents that do not have a foot care 
program on most recent assessment 

Residents with a diagnosis of insulin-
dependent diabetes on most recent 
assessment 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

 

EDMUND S. MUSKIE SCHOOL OF PUBLIC SERVICE educates leaders, informs public policy, and 
broadens civic participation. The School links scholarship with practice to improve the lives of 
people of all ages, in every county in Maine, and in every state in the nation. 

EDMUND S. MUSKIE SCHOOL OF PUBLIC SERVICE  TELEPHONE (207) 780-4430 
96 Falmouth Street     TTY (207) 780-5646 
PO Box 9300      FAX (207) 780-4417 
Portland, ME 04101-9300    www.muskie.usm.maine.edu 


	Variations in Outcomes of Care in Urban and Rural Nursing Facilities in Maine
	Recommended Citation

	/var/tmp/StampPDF/b5xwuCgSpL/tmp.1507736157.pdf.wEQBL

