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ABSTRACT 

DEBORAH FERN BUCKLEY BEHAN 

DIFFERENCES OF WEEKEND VERSUS WEEK.DAYS NURSE-TO-PATIENT 
STAFFING RATIOS, PATIENT DIAGNOSES, 

AND DIRECT NURSING CARE TIME 

MAY2010 

The purpose of this study was to determine differences in time spent providing 

direct nursing care time on weekends versus weekdays, nurse-to-patient ratios, medical

surgical nursing units, and weekend versus weekday patient diagnoses. Specific aims 

were (a) determine differences in nurse-to-patient staffing ratios and direct care time on 

medical-surgical inpatient units in an acute care hospital, (b) determine differences in 

direct nursing care time on 24 hour weekend shifts versus 24 hour weekday shifts on 

medical-surgical inpatient units in an acute care hospital, (c) determine differences in 

direct care time on two medical-surgical inpatient units in an acute care hospital, and ( d) 

determine difterences of inpatient diagnoses on 24 hour weekend shifts versus 24 hour 

weekday shifts on medical-surgical inpatients in an acute care hospital. 

A secondary analysis of a primary dataset was done using weighted least squares 

multiple linear regression to test three hypotheses. Chi square was done to test the fourth 

hypothesis. The sample consisted of a dataset that included (a) direct care time in seconds 

spent at the bedside, (b) unique nurse code, (c) month, (d) day, (e) shift, (i) time of day, 

(g) location, and (h) patient discharge diagnosis. IRB approval from Texas Woman's 
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University was obtained for the secondary analysis of this study. Data were gathered 

from the Hill-Rom COMposer® electronic computer database and the medical records 

manager, which was subsequently imported into SPSS for secondary data analysis. 

Data analysis included weighted least squares multiple linear regression for the 

first three hypotheses, and Chi square for the last hypothesis. Hypotheses one revealed 

nurse-to-patient ratio had a significant effect on direct care time(~= .24; I= 7.287, p 

=.000). Hypothesis two revealed weekday over weekend had the greatest effect on direct 

care time W = .37, I= l l.340, p = .000). Hypothesis three was not statistically significant 

with the least amount of effect on direct care time (B = .08, t = 2.684, p = .007). 

Hypothesis four showed no difference in patient diagnoses on weekend and weekdays. 

Weekdays and nurse-to-patient ratios effected bedside direct care time. Patient diagnoses 

were not different on weekend/weekdays. 
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CHAPTER l 

lNTRODUCTlON 

Non-optimal performance within the current United States (US) healthcare system 

is causing a threat of skepticism regarding quality nursing care (Chao, 2008). Weekend 

and weekday patient safety is a major concern because of reported higher weekend 

mortality compared to weekday mortality rates ([kit & Redelmeier, 2001; Gould, Qin, & 

Chavez, 2005; Redelmeier & Bell, 2007). No evidence has been reported to better 

understand why mortality differences in weekend and weekdays are present, and no 

evidence has been reported on differences of weekend versus weekdays regarding nurse

to-patient ratios. patient diagnoses. and direct patient care time. Data regarding 

individuals with neonatal diagnoses (Bell & Redelmeicr, 2001; Hamilton & Restrepo, 

2003: Hawe & McFarlane, 2001; Mooney, Helms. & Jolliffe 2004), cardiac diagnoses 

(Magid et al. , 2005), and orthopedic diagnoses (Estabrooks, Midodzi, Cummings, Ricker, 

& Giovannetti , 2005; Foss & Kehlet, 2006) have shown that weekend mortality rates are 

higher than weekday mortality rates in these samples. Researchers have suggested an 

explanation for higher mortality rates on weekends as differences in weekend and 

weekday quality nursing care. To date, there has been no research to answer the questions 

surrounding differences in weekend versus weekday nurse-to-patient ratios, patient 

diagnoses, and direct care time spent with patients, all factors of which involve quality 

patient care and safety. A landmark research study conducted by Aiken, Clark, Sloane, 



Sochalski, and Silber (2002) delineated a relationship between low nurse staffing and 

high patient mortality rates. ln addition, it has been reported that very little direct care 

time is spent by the nurse with the patient; instead the nurse's time is spent on other tasks 

related to patient care (Hendrich, Chow, Skierczynski, & Xhenquiang, 2008; Hobgood, 

Villani, & Quattlebaum, 2005; Upenieks, Akhavan, Kotlerman, Esser, & Ngo, 2007). 

Further, Hom, Buerhaus, Bergstrom, and Smout (2005) reported that more direct care 

time was strongly associated with better outcomes; however, there is a need for further 

research to confirm the associations of outcomes to the direct care time. No research has 

been found to look at actual direct care time and weekend versus weekdays. Redelmeier 

and Bell (2007) suggested that conducting research on weekend care is one way to 

narrow the gap on factors that are needed to improve the quality of safe patient care on 

weekends versus weekdays. Therefore, this study will identity differences in direct 

patient care time on weekend and weekdays, nurse-to-patient ratios, and weekend versus 

weekday patient diagnoses, which will provide a foundation for future analyses that may 

include patient outcomes and mortality rates. 

Multiple studies indicate that nursing care on weekends may not have the same 

quality as nursing care on weekdays (Cho, Ketefian, Barkauskas, & Smith, 2003; Clarke, 

2002; Hamilton & Restrepo, 2003; Hawe & Macfarlane, 2001; Mooney, Helms, & 

Jolliffe, 2004). Nurse-to-patient staffing ratios, patient diagnoses, and direct care time 

spent by the nurse with a patient have not been adequately examined in order to 

detennine if they are actual factors that contribute to weekend versus weekday mortality 

rates. 
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Problem of Study 

A number of researchers have suggested that weekend hospital admissions and 

poor quality of care are factors that might be related to high weekend mortality rates 

(Becker, 2006; Cho, Ketefian, Barkauskas, & Smith. 2003; Clarke, 2002; Hamilton & 

Restrepo, 2003; Hawe & Macfarlane, 2001; Mooney et al., 2004). Hamilton and 

Restrepo (2003) stated that the quality of the care, not the patients' acuity level, provided 

more convincing evidence for increased weekend neonatal mortality among teenage 

women giving birth in Texas. ln a retrospective cohort study of births in women under 19 

years of age in Texas, and subsequent death in the neonatal period, the researchers found 

that neonatal mortality rates were the highest on Sunday. with Saturday placing second 

(Hamilton & Restrepo, 2003; Hamilton & Restrepo, 2006). The authors suggested that 

lower weekend nurse-to-patient ratios, which affoct quality of care. may be one of the 

causes of higher rates of m011ality on weekends (Hamilton & Restrepo. 2003; Hamilton 

& Restrepo, 2006). However, no evidence has been found to suggest weekend mortality 

is due to lower weekend nurse-to-patient ratios. 

Other studies have documented that mortality is higher on weekends versus 

weekdays in samples of neonatal patients (Hawe & Macfarlane, 2001; Malloy & 

Freeman, 2004; Mooney et al., 2004) and inpatients with other diagnoses. including 

myocardial infarction (Becker, 2006; Magid et al., 2005), stroke (Haapaniemi, Hillbom, 

& Juvela, 1996; Hasehawa, Yoneda, Okuda. Hamada, Toyota, Gotoh, Watanabe, Okada, 

Ikeda, & lbayashi, 2004). and hip fracture (Foss & Kehlet, 2006). Currently, all that is 

known is that mortality is higher on weekends; the causes of mortality are unclear at this 
,, 
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time. Data are needed on the differences between weekend and weekday nurse-to-patient 

staffing ratios, patient diagnoses, and direct patient care time provided by the nurse in 

order to determine if these factors are indeed causes of higher weekend mortality. 

Studies on nurse sta.tling have investigated the specific relationships among the 

following variables: nurse-to-patient ratios, direct patient care time, and acuity levels of 

the patient with respect to illness and hospital restructuring (Aiken, Clarke, & Sloane, 

'.2000; Buerhaus & Needleman, 2000). In 2002, Texas mandated hospitals to implement a 

staffing plan using individual institutions' justified nurse-to-patient ratios (Wieck, 

Oehler, Green, & Jordan et al., 2004; White, 2006). However, direct care times spent by 

the nurse with specific patient diagnoses are not factors currently considered in staffing 

ratios. A basic assumption to determine nurse-to-patient staffing ratios is that the nursing 

care is the same across the same types of nursing units with patients of like diagnoses. 

There is a paucity of research to provide evidence as to what optimum staffing ratios 

should be. No studies were found in the literature that reported on all medical-surgical 

patient diagnoses and the time spent providing direct nursing care for those diagnoses on 

the weekend versus weekdays. 

State and national databases such as the American Hospital Association (AHA) 

have been the source for much of the data that have been reported in the literature; in 

these studies, the analyses has included staff nurses and nurse managers when referring to 

staffing ratios, instead of including only staff nurses who provide the majority, if not all, 

of the direct care time at the bedside (Aiken, Clarke, & Sloan, 2000; Cho et al., 2003; 

Lankshear, Sheldon, & Maynard, 2005 ; Tourangeau, McGillis Hall, Doran, & Petch, 
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2006; Unruh, Russo, Jiang, & Stocks, 2009). Several time-measurement studies have 

been implemented to observe and document time spent by the nurse completing 

necessary tasks, but no studies were found that examined nurse-to-patient ratios and 

direct nursing care time spent with patients with specific diagnoses on weekend and 

weekdays (Arling, Kane, Mueller, & Lewis, 2007; Cardona, Tappen, Terrill, Acosta, & 

Eusebe, 1997; Hobgood, Villani, & Quattlebaum, 2005). 

There have been no studies found to compare differences of all medical-surgical 

patient diagnoses admitted on weekends versus weekdays. Many studies have looked at 

high risk complications or specific diagnoses such as urinary tract infection, pneumonia, 

shock, upper gastrointestinal bleeding (Needleman et al., 2002), births ( Cho , Keterfian, 

Barkauskas & Smith, 2003; Clarke, 2002; Hamilton & Restrepo, 2003; Hawe & 

Macfarlane, 200 l; Mooney, Helms, & Jolliffe, 2004), myocardial infarction (Magid et 

al., 2005), stroke (Haapaniemi, Hilborn, & Juve la, 1996; Hasehawa et al., 2004 ), and 

sudden infant death syndrome (SIDS) (Malloy & Freeman, 2004). However, differences 

of all discharged medical-surgical patient diagnoses that might be found on weekends 

versus weekdays have yet to be studied. 

Rationale for the Study 

Little is known about the impact of nurse-to-patient staffing ratios related to 

weekends and weekdays because most of the data are derived from reported hospital data 

collected by the state or a national institution such as the American Hospital Association 

(AHA). Databases used for such research studies cannot be combined with a second state 

database since data collection does not require a specific standard protocol, and nurses 
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who do not provide direct patient care often are included in the reported ratios (Aiken, 

Clarke & Sloan, 2000; Cho et al., 2003; Lankshear et al., 2005; Tourangeau et al., 2006; 

Unruh et al., 2009). These large databases have traditionally served as the source of data 

for much of the research on statling, and patient outcomes; however, research derived 

from these data sources is not accurate for a determination of direct patient care provided 

by the nurse for a specific patient diagnosis because nurse managers do not routinely 

provide direct patient care. Furthermore, there is no established standard for hospitals to 

report their staffing statistics in a systematic way (Loan, Jennings, Brosch, DePaul, & 

Hildreth, 2003). 

California was the first state to legislate nurse-to-patient statling ratios (Buchan, 

2005; Welton et al., 2006). Other states such as Minnesota, Maryland, New Jersey, 

Maine, and Illinois have proposed staffing legislation in an attempt to better manage the 

workload of the nurse and improve patient outcomes (Brodeur & Laraway, 2002; Curtin, 

2003; Welton et al., 2006; White, 2006). Different nurse-to-patient ratios such as 1 :3 

(Buchan, 2005), I :6 (White, 2006), and 1: 10 (Buchan, 2005) for medical surgical units 

have been proposed for legislation; however, nurses and legislators do not agree on an 

ideal set ratio. Perhaps this is due at least in part to: ( a) the non-use of acuity systems; (b) 

no consideration of patient diagnoses; and (c) organizational concerns for costs becoming 

too great without evidence to support specific nurse-to-patient ratios. 

In 2005, S. B. 71 (109th]: Registered Nurse Safe Staffing Act of2005 was 

sponsored by Senator Daniel Inouye of Hawaii and introduced into the United States 

Senate. Although the bill did not become law, it was designed to guarantee a minimum 
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number of RNs for each hospital shitt and unit in order to ensure appropriate staffing 

levels for patient care. Initiatives such as this are complicated by the fact that scant 

empirical data exist that provide a benchmark or guideline for staffing ratios for nurse-to

patient care for specific patient diagnoses. Ratios of 1 :3 (Buchan, 2005), 1 :6 (White, 

2006), and l: 10 (Buchan, 2005) for various types of medical-surgical units have been 

proposed for legislation, but none have been adopted. The California legislature accepted 

a 1 :6 ratio for a medical-surgical unit with a proposed change to 1 :5 in 2005: however, it 

was put on hold and not implemented at that time. Empirical data on actual nursing direct 

care time and specific patient diagnoses should help to establish better guidelines for 

nurse-to-patient staffing ratios. 

In Texas, two major stakeholders, the Texas Nurses Association (TNA) and the 

Texas Hospital Association (THA), met for the purpose of improving the nurse work 

environment and to increase nurse retention and satisfaction (Wieck, Oehler, Green, & 

Jordan, 2004). The revisions made to the Texas Department of Health Hospital Nurse 

Staffing Rules included setting minimum staffing levels, which were to be recalculated 

annually. Unfortunately, acuity and patient diagnosis is not included in the formula used 

by the chief nursing officers (CNOs) in determining staffing levels in Texas. For 

example, a matrix is set for the year based on the previous yearly census. The number of 

RNs, L VNs, and ancillary staff is decided upon each shift according to the matrix and 

number of patients on an individual unit. Neither specific diagnoses, nor the direct care 

time spent with patients with those specific diagnoses, are considered. More recently, a 

law was passed in the legislative session of 2009, which gives nurses more influence on 
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staffing decisions in Texas (Texas Nurses Association, 2009). The law specified that the 

staffing committee would become a standing committee reporting directly to the hospital 

board. Nurses participating on the staffing committee would be selected by their peers, 

and the staffing committee would make decisions about nurse-sensitive outcomes that 

they choose to evaluate. ln addition, hospitals in Texas are required to report some 

staffing data to the Department of State Health Services. Again, there is nothing that 

prevents managers and supervisors from being counted in the staffing numbers that are 

reported. Further, there is nothing to prevent members of the staffing committee to feel 

pressured from immediate superiors when negotiating for nurse-to-patient staffing ratio 

changes. 

This study will provide empirical data on the differences between direct care time 

on weekend versus weekday, nurse-to-patient staffing ratios, and weekend versus 

weekday patient diagnoses. In addition, it will be the first study to document weekends 

versus weekday differences of direct care times spent by nurses' and weekend versus 

weekday differences of specific patient diagnoses. Cheung (2002) was the only study 

found using an electronic hospital database; this researcher reported no significant 

relationship in the amount of direct care time by the RN and adverse events. Time-and

motion studies have shown that most nurses spend very little direct care time at the 

patient's bedside (Hendrich, Chow, Skierczynski, & Xhenquiang, 2008; Hobgood, 

Villani, & Quattlebaum, 2005; Upenieks et al. 2007). [n the study by Hendrich et al. 

(2008), a total of 31 to 81 minutes in an 8 to 12 hour shift was spent providing direct 

care. In this study direct care time included: (a) nursing assessment and reading of vital 
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signs, (b) education of the patient and family; (c) dressing changes, (d) medication 

administration, and ( e) other activities involving direct nurse-to-patient care time spent in 

the room (Hendrich, Chow, Skierczynski, & Xhenquiang, 2008). No studies included 

information about a nurse spending more or less direct care time with a patient on 

weekend versus weekdays. 

Theoretical Framework 

This study proposes to examine differences in direct care time on weekend versus 

weekday, and nurse-to-patient ratios, and differences of weekend versus weekday patient 

diagnoses. These constructs are conceptualized according to the Katz and Kahn ( 1996) 

model of input, throughput. and output. Utilizing a Systems Framework, Katz and Kahn 

(1996) define input as resources such as nurses, patients, materials, money, and 

equipment that come from the environment into the system. Throughput is the work 

process or actions in the delivery of healthcare that are performed to produce a product. 

Last, output is that work product, quality indicators, or outcomes that are exported back 

into the environment. 

This model was chosen because of the ease within which system patterns can be 

identified. As Katz and Kahn (1996) assert, the environment provides energy into the 

system that can be traced by system patterns established via the input, throughput, and 

output phases. The patterns of weekend versus weekday differences must be established 

before any single construct can be used to identify areas for system improvement. While 

study findings have established that weekend mortality rates are higher than weekday 

mortality rates, the patterns of inputs (medical-surgical patient diagnoses, weekend, 
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weekdays, and medical-surgical units), throughputs (nurse-to-patient staffing ratios), and 

outputs (direct nursing care time) have not yet been established. 

The input phase is defined as those resources entering into the system from the 

environment. Input from the environment are patients admitted into the system with 

specific medical-surgical patient diagnosis on weekends and weekdays. Patient diagnoses 

provide specific patient characteristics during the process of their stay. For example, a 

patient may enter into the system with a specifi,c diagnosis and have a complication, 

which may change their diagnosis upon discharge. Even though the discharge diagnosis 

may differ from the admit diagnosis the patient did enter into the system with a diagnosis; 

therefore, it is considered input. Weekends (Saturday through Sunday) and weekdays 

(Monday through Friday) are 24 hour days in a 7 day week. They are always in the flow 

of energy from the environment into the input phase. Medical-surgical units, 4South and 

4North, are established units for patient admission. They are a resource that enters the 

input phase from the environment. Patterns of medical-surgical (4S and 4N) patient 

diagnoses have not been established with respect to weekends and weekdays. These 

patterns, once established, will provide information important to advance nursing 

knowledge related to medical-surgical patient diagnoses on weekends versus weekdays. 

The resources signify the recurring patterns that have come from the flow of energy in 

the environment and enter into the system where a transformation process begins. 

The process of work, resources, and energy is used in the throughput phase. The 

throughput for this study is the nurse-to-patient staffing ratio (Figure l ). Nurse-to-patient 

staffing ratios are considered a work process to which nurses are assigned to care for 
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patients during a shift. The nurse-to-patient ratio is detennined in this study by the 

number of nurses in a shift divided by the number of patients in a shift. Although 

previous research studies have found associations between nurse-to-patient stafling ratios 

and adverse events (Aiken et al., 2002; Aiken et al., 2003; Cheung, 2002), this study 

furthers nursing knowledge by analyzing direct care time differences in nurse-to-patient 

staffing ratios in hope of identifying how to reduce high weekend mortality rates. 

Finally, output is the product that results from the work process. In this study, the 

-output will be the work process product which will be examined by measuring direct 

nursing care time that the nurse spends with medical-surgical patients in the room on 

weekends/weekdays. The direct care time on weekends and weekdays is a product of the 

work process in which patterns of differences between the direct care time (output phase), 

the 4South and 4north medical-surgical units and patients diagnoses (input phase), and 

the nurse-to-patient ratios (throughput phase) will be evident. This product becomes part 

of the environment in a feedback loop. The product will then eventually become input 

once agam. 

The relationship between input, throughput, and output is a relationship that can 

be used to elucidate patterns of patient diagnoses, nurse-to-patient staffing ratios and 

direct nursing care times on medical-surgical units between weekends and weekdays. At 

this point, it is not known if the input variables influence the output variable 

independently of the throughput variable. For example, the medical-surgical units in the 

input phase could impact the direct care time in the output phase and skip the throughput 

phase of nurse-to-patient staHing ratios altogether. The purpose of this study is to 
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detem1ine if there are differences and how these variables fit within the phases of the 

systems model in direct care time on weekend versus weekday, nurse-to-patient stafiing 

ratios, two medical-surgical units, and weekend versus weekday patient diagnoses. 

lnout 

Patient Diagnosis 

Weekend/ Weekday 

Medical-surgical units 

Figure 1. Systems theory model 

Throughput 

Nurse-to-Patient 

Staffing Ratios 

Environment 

12 

Outout 

Direct Nursing Care 

Time 



Assumptions 

Assumptions are defined as statements that are considered true, even though 

science has not tested them for accuracy (Bums & Grove, 2005). The following 

assumptions have been identified for this study: 

I. Patients come into the system from the environment with a specific medical

surgical diagnosis that may or may not change when the patient is discharged. 

2. Weekends (Saturday and Sunday) and weekdays (Monday through Friday) enter 

the system from the environment. 

3. The discharge diagnosis is the primary diagnosis of the patient, which may or may 

not have changed from the admission diagnosis. 

4. A primary patient diagnosis is coded correctly at discharge. 

5. Nurse-to-patient staffing ratios are the work processes in the throughput phase 

that are used to assign nurses to care for patients. It is determined by summing the 

total number of nurses on a shift divided by the total number of patients on a shift 

and stated as nurse-to-patient ratio 

6. The direct care time spent in the room with the patient produces the final product 

of weekends versus weekdays that can be exported back into the environment. 

7. Weekend and weekday differences can be determined by patterns found from the 

input throughput, and output; however, it is not known if the input variables 

influence the output variables independently of the throughput variables. 
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8. Staffing assignments of nurse-to-patient ratios will be indicated by the 

mathematical ratio of number of nurses divided by the number of medical

surgical patient diagnosis codes present on any given shift on the units. 

9. Electronic counts of patient diagnosis codes and nurses are assumed to be 

accurate, and will not be checked against paper assignments. 

10. Nurses will always wear their locator badge. 

11. The computer is tracking locator badges with exact times. 

12. During the time spent in the room by the nurse, s/he is engaged in direct patient 

care. 

Purpose and Specific Aims 

The purpose of this proposed study was to determine differences in time spent 

providing direct nursing care time on weekends versus weekdays, nurse-to-patient ratios, 

medical-surgical nursing units, and weekend versus weekday patient diagnoses. 

The specific aims of the study were to: 

I. Determine differences in nurse-to-patient stafiing ratios and direct care time on 

medical-surgical inpatient units in an acute care hospital. 

2. Determine differences in direct nursing care time on 24 hour weekend shifts 

versus 24 hour weekday shifts on medical-surgical inpatient units in an acute care 

hospital. 

3. Determine differences in direct care time on two medical-surgical inpatient units 

in an acute care hospital. 
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4. Determine differences in patient diagnoses on 24 hour weekend shifts versus 24 

hour weekday shifts on medical-surgical inpatients in an acute care hospital. 

Hypotheses 

l. Nurse-to-patient ratios as a main effect will result in decreased direct care times 

as nurse-to-patient ratios increase. 

2. The main effect of weekends versus weekdays will be decreased direct care time 

on weekends. 

3. Direct care time will not be dependent on the medical-surgical 4S/4N nursing 

unit. 

4. Frequencies of specific medical-surgical patient diagnoses will increase on 

weekend versus weekdays. 

Definition of Terms 

Conceptual and operational definitions are used to define the variables for the 

study. According to Burns and Grove (2005), the conceptual definition provides a 

theoretical meaning and the operational definition is what the researcher does to measure 

the concept. The conceptual definition of each variable used in this study will be 

followed by the operational definition. 

Weekend. is the time period usually extending from Friday night through Sunday 

night, in which most paid workers do not work. This is a time for leisure and recreation, 

and/or for religious activities. Sometimes, the preceding work day is considered part of 

the weekend, and sometimes official holidays are scheduled to (or coincidentally do) 

form a long weekend (Cross, 2009). For the purposes of this study, the operational 
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definition of weekend is the data obtained from the locator badge worn by the individual 

nurse indicating that the nurse worked between 0700 on Saturday and 0700 on Monday. 

Weekdays, are conceptually defined as follows: the period of time beginning 

Monday at 0700 and ending on Saturday at 0700. For the purposes of this study, 

weekdays are a twenty-four hour period of time between Monday at 0700 and ending on 

Saturday at 0700. The operational definition of weekdays is the data obtained from the 

locator badge worn by the nurses indicating that the nurse worked a shift during a twenty

four hour period between 0700 Monday and 0700 Saturday. 

Nurse-to-patient ratio, is defined as the ratio that indicates the number of nurses 

to the number of patients. lt will be expressed mathematically as the ratio of nurse-to

patient regarding the number of nurses in a shift divided by the number of patients 

receiving nursing care during a specific shift (Brodeur & Laraway, 2002; Curtin, 2003; 

Welton, Fischer, Degrace, & Zone-Smith, 2006; White, 2006). Operationally, nurse-Jo

patient ratio is mathematically defined as the number of nurses in a shift divided by the 

number of patients in a shift as determined by data obtained from the locator badge worn 

by the nurse and subsequently recorded in the computer database. The locator badge 

records the room location of the nurse and the time spent in that room in the computer 

database. The data will provide the number of nurses in a shift and the number of patients 

in a shift. The ratio referred to as nurse-to-patient ratio will be computed by the number 

of nurses on a shift divided by the number of patients on a shift to determine the nurse-to

patient ratios and will be expressed in this study as the nurse-to-patient ratios. 
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Patient diagnosis, is the medical diagnosis that is assigned to an individual patient 

based on the signs and symptoms of a specific disease state. Most healthcare agencies use 

the lntemational Statistical Classification of Diseases and Related Health Problems 

delineation (most commonly known by the abbreviation ICD) for patient diagnoses; 

Version 9 of these codes is known as ICD-9 (Buck, 2009). The operational definition of 

patient diagnosis is the specific ICD-9 code that is assigned to the patient's medical 

record upon discharge from the hospital. The 19 major code groupings include: (a) 

infectious and parasitic diseases; (b) neoplasms; ( c) endocrine; ( d) mental disorders; ( e) 

nervous system and sense organs; (t) circulatory system; (g) respiratory system; (h) 

digestive system; (i) genitourinary system; (j) pregnancy, childbirth, and the puerperium; 

(k) skin and subcutaneous tissue; (I) musculoskeletal system; (m) congenital anomalies; 

(n) conditions in the perinatal period; ( o) symptoms, signs and ill-defined conditions: (p) 

injury and poisoning; (q) V codes; (r) E codes; and (s) all other codes not previously 

identified. 

Direct nursing care time, is defined as all nursing care activities performed in the 

presence of the patient or family, such as assessing patient needs, administering 

medications, providing all treatments and procedures, obtaining specimens, and all 

aspects of basic physical care associated with bathing, grooming, eating, toileting, and 

ambulation. It includes explanations and communication with patients and families for 

planning care, teaching, intervening, and evaluating (Capuano, Bokovoy, Halkins, & 

Hitchings, 2004). The operational definition of direct nursing care time will be the length 
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of time spent in the patient room in seconds as indicated by the nurses' locator badge, 

which records the data in a computer database. 

Limitations 

Limitations are defined as restrictions or problems that decrease the 

generalizability of a study (Burns & Grove, 2005). There are several limitations proposed 

for this study. The generalizability of the study findings will be limited to medical

surgical units in hospitals no larger than 250 beds with the same type of patient diagnoses 

seen in the northeast Texas hospital from which the sample will be obtained. 

Other methodological limitations are the possibility of not recording an (CD code 

or improper coding of a diagnosis. Even though the coding for a diagnosis is simple, it is 

possible that one could be miscoded or missed altogether. 

Locator badges are consistently used to locate the nurse when a patient needs 

something. If it is found that the locator badge does not register in the computer, the 

nurse is immediately notified to bring it to the unit desk for battery change. However, it is 

possible that a nurse could have incorrect data recorded in the direct nursing time spent at 

the bedside if the battery is not working properly. Another possibility is that the nurse has 

put the locator badge on a jacket, which may be taken off and left at a central location; 

thus, the locator badge would be recording data for a central location instead of where the 

actual nurse might be located. Further, a nurse providing direct care after her shift has 

ended or for other care will be counted as a current nurse providing care. No paper 

assignments were obtained to compare nurse-to-patient ratios with the electronic 

database. 
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Additionally, there is no recorded average time delay when a nurse moves from 

one location to another. For example, the computer may continue to show the nurse in a 

patient room when (s)he has already left the room and is traveling down the hall. Thus, 

the actual direct nursing care time spent may not be entirely accurate. 

Equipment might malfunction in a number of ways. For example, a power outage 

could cause the system to need re-booting, which would cause incorrect direct nursing 

care time spent with the patient. The equipment might need a technician to visit in person 

for repairs, which would not allow any data collection for a period of hours to days. 

Summary 

This chapter introduced the problem of the study that weekend deaths are higher 

than weekday deaths. and it has been suggested that nursing care is the reason. The 

previous literature indicated an incomplete understanding of the differences in nursing 

and patient care factors on weekends versus weekdays. No studies were found that looked 

at differences of weekend and weekday nurse-to-patient staffing ratios, patient diagnoses, 

and direct nursing care time. In order to better understand how these variables differ on 

weekends versus weekdays, a systems framework will be used to determine if there are 

differences. The purpose of this study is to examine differences of direct nursing care 

time with respect to weekend and weekday, nurse-to-patient staffing ratios, and weekend 

versus weekday patient diagnoses. From knowledge gained by the study one will know if 

there are any differences in these variables on direct nursing care time in order to 

determine where future research should focus. In addition, this study will help to identify 

differences of nurse-to-patient staffing ratios, patient diagnoses, direct nursing care time, 
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and weekend/weekdays to know which of these factors should be considered when 

staffing for different days of the week and for different patient diagnoses. 
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CHAPTER II 

REVIEW OF LITERATURE 

This chapter is a review of the literature as it pertains to differences in nurse-to

patient staffing ratios, patient diagnoses, and direct nursing care time spent by the nurse 

with the patient on weekends versus weekdays. This literature review is divided into 

specific sections that address each of the variables in this study. First, differences in 

weekend versus weekday care in hospital settings will be discussed. Second, what is 

known about nurse-to-patient staffing ratios as they pertain to patient care in hospitals 

will be delineated. The third section will include information on the role of patient 

diagnoses as they pertain to care differences and finally, the last section of this literature 

review will include an exploration of what is known about the effects of direct and 

indirect patient care time. The purpose of the review of literature is to show what is 

known about differences in care provided on weekend versus weekdays and how it is 

related to nurse-to-patient staffing ratios, patient diagnoses, and direct, as opposed to 

indirect, patient care time. 

A review of the literature on the differences in care that patients receive on 

weekend versus weekdays is important because it has been well established that 

weekends are associated with an increase in patient morbidity and mortality. Owing to 

the fact that a relationship between nurse-to-patient staffing ratios and patient outcomes 
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exists, relevant literature pertaining to nurse staffing will be reviewed. Nurse-to-patient 

staffing ratios have been shown to be related to patient care quality and safety outcomes, 

which involves daily work variability. In addition, patient diagnosis is a factor in the 

daily work variability; therefore, literature on patient diagnoses will be reviewed. While 

understanding that nursing workload activities are synergistic and important contributors 

to a thorough understanding of nurse-to-patient staffing ratios, direct care time spent 

with the patient is relevant to this literature review. Nurse-to-patient staffing ratios, 

patient diagnosis and direct care times spent to care for those diagnoses are all related to 

quality nursing care whether on weekends or during weekdays. Although there are many 

factors associated with the quality of patient care, this study will provide evidence of 

differences in direct nursing care time on nurse-to-patient statling ratios. weekend versus 

weekday, and patient diagnoses on weekends versus weekdays. 

Weekend versus Weekday Differences 

Differences in weekend and weekday care have been studied as early as the late 

1970s when Macfarlane ( l 978) reported that despite the fact that annual overall 

perinatal mortality rates dropped from 1970 to 1976, the mortality rate remained higher 

on weekends compared to weekdays. This study reviewed all births in England and 

Wales between the years l 970 and 1976. The births for each day were plotted to 

determine the day of the week with highest births and the day of the week with the 

highest mortality rates. 

Counts of live births and stillbirths for each day from computer files were 

obtained from the Office of Population Census and Surveys. The total sample size was 

22 



4,093,953. The births numbered as many as 2,600 on a single day. Obstetric practices 

were reviewed per day of the week, which was then compared to the mortality rates for 

that same day. Mcfarlane (1978) found that mortality was higher among those babies 

born (live births and stillbirths) on weekends than those born on weekdays. She 

suggested that obstetrical practices related to induction, as well as the use of elective 

cesarean section, may have been the reason for this variation. However, there was no 

information provided to conclude that the quality of care was a factor in the mortality 

rates. This caused the scientific community to ask questions and to further explore 

potential difforences on the weekends that could cause mortality rates to be higher than 

on weekdays. 

Other researchers quickly followed Macfarlane's lead in their attempts to 

document this difference of higher mortality rates on weekends versus weekdays 

(Hendry, 1981; Mangold, 1981; Mathers, 1983; Stilwell et al., 1988; Williams et al., 

1997). Hendry ( 1981) examined the relationship of the day of week with the highest 

daily mortality rate and the specific cause of mortality from 1974 to 1978. Data from 

Tayside hospital (n = 24,825) and Dundee hospital (n = 11,214) birth records were 

compared to mortality records of n = 119 and n = 66, respectively. The results indicated 

that mortality was higher on Sundays with almost twice as many deaths as the other days 

of the week. Interestingly, Monday had the highest mortality rate for those who were 

considered high risk and those that were classified as emergencies; however, these two 

factors alone did not support higher weekend morality rates. However, because Sunday 

had the highest overall mortality rate, Hendry (1981) suggested that delayed decisions to 
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intervene in an emergency pregnancy may have been the cause for the higher Sunday 

mortality rates in this cohort. 

Another study was done to compare results in Australia to the previous studies of 

weekend versus weekday differences. In this study, data were analyzed using day of the 

week, births, and mortality during 1976 to 1979 (Mathers, 1983). Mathers (1983) found 

a pattern of births that peaked on Thursday ( 52% ), with an overall mortality rate for 

babies born on weekends that was 29% higher than babies born on weekdays. Mathers 

( 1983) suggested that quality of care is lower on weekends due to the following: (a) 

differences in healthcare staffing levels, (b) obstetric services were not as available on 

the weekends, and ( c) practice of obstetricians was observed as being mostly during the 

daytime and on weekdays. All of the data for this study came from a national database, 

which may have included data that was not uniformly coded. There was no discussion of 

the database used or of the type of death, nor was the associated code assigned to the 

birth and death certificates explained. 

More recently, Hamilton and Restrepo (2003) sought to address differences in 

neonatal mortality among teenage mothers (N= 111,749) on weekend and weekdays. 

Using a retrospective study design, the researchers used quantitative rneasure·s to 

examine rates of neonatal mortality, and their association to maternal risk factors, low 

birth rate, gestational age, day of the week of the birth, and ethnicity/race. The 

population used for this study included all recorded births to mothers less than 20 years 

of age, that is, teenage mothers, in the state of Texas for the calendar years 1999 and 
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2000. These birth certificate records were then linked to death certificates for a subset of 

neonatal deaths that occurred during the same time period (n = 397). 

Using a database of matched birth and death certificates from the Texas 

Department of Health, Bureau of Vital Statistics, the researchers used as the outcome 

variable any mortality attributed to conditions originating in the perinatal period and that 

was recorded as such on the infant's death certificate (Hamilton & Restrepo, 2003). Chi 

square (p < .001) results showed most births occurred on Tuesdays and the least occurred 

on Sundays. Using AN OVA, a significant difference (F = 2.947, df = 6, p = .008) was 

found indicating that the mortality rates of births were higher when the birth occurred on 

weekends. Lastly, no significant risk factors were found (p > .98) from t-test results used 

to calculate differences among maternal medical risk factors between weekends and 

weekdays. 

The findings in this study indicated that neonatal mortality was higher among 

babies who were born on weekends compared to those who were born on weekdays. 

Maternal risk factors and acuity levels of patients were not consistently higher on 

weekends. These findings suggested that patient acuity differences did not satisfactorily 

explain the higher weekend mortality rates and the researchers proposed that quality of 

care indicators, such as reduced hospital staffing levels and lack of available services 

needed on weekends, may have been responsible for an unnecessary increase in neonatal 

mortality. 

To forther understand admission times and the time of birth related to mortality 

rates, which previously had not been studied, Gould, Cheng, and Chavez (2005) studied 
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the time of the birth in order to determine if there were any influences on mortality. Live 

births in California between the years 1992 and 1997 were investigated. Any birth in 

which there was a lethal congenital anomaly and a neonatal weight of 500 grams or less 

was excluded from the study. Data were obtained from the California linked birth 

mortality cohort files. 

Of all neonatal mortality in California, during 1992 to 1997, 9.6% occurred at 

night (Gould et al., 2005). This study analyzed 3,363,157 infant birth certificates for case 

mix and time of day, and found a 12% increase in neonatal mortality for infants born in 

the early hours of the night (7 pm to 12 am) and a 16% increase for infants born in the 

late hours of the night ( 1 am to 6 am) (Gould et al., 2005). Logistic regression revealed 

statistically significant difterences (p = .001) in mortality of babies born at night whose 

weights were less than 1500 grams. 

No factors related to staffing patterns on nights, weekend, or weekdays were 

examined by Gould, Cheng, and Chavez (2005). In addition, California has a set statling 

ratio, which has not been reported as a study variable in previous studies regarding 

weekend and weekday neonatal mortality; this may or may not have affected the 

researchers' findings. 

Studies other than neonatal mortality rates have been conducted with respect to 

weekend versus weekday differences. Pediatric patients admitted to an intensive care 

unit were found to have higher mortality rates on weekends (Arias et al., 2004). Higher 

weekend pediatric mortality has been documented with respect to the diagnoses of acute 

epiglottis, and acute pulmonary embolism (Bell et al., 2001 ). ln addition, higher 
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mortality rates were found on the weekend with adult patients having a diagnosis of 

rnptured abdominal aortic aneurysm, (Bell et al., 200 I), acute myocardial infarction, 

congestive heart failure, chronic obstructive pulmonary disease, pneumonia, and stroke 

(Estabrooks et al., 2005a; Haapaniemi et al., 1996; Saposnik et al., 2008). Other cardiac 

diagnoses reporting higher mortality rates on the weekend were cardiac arrest (Peberdy 

et al., 2008) and door-to-balloon times for adult patients with myocardial pain (Magid et 

al., 2005). Last, higher weekend mortality rates were noted with a diagnosis of hip 

fracture (Foss & Kehler, 2006), 

Saposnik, Baibergenova, Bayer, and Hachinski (2007) assessed weekend 

admissions of stroke patients (N = 26,676) and associated weekend mortality over a one 

year period. This retrospective study used the Canadian Hospital Morbidity Database 

that contained patient-level sociodemograhpic, diagnostic, procedural, and 

administrative information with data that were collected between April 2003 and March 

2004. The researchers hypothesized that stroke mortality would be increased for 

weekend admissions and that weekend effect varied by facility type, location, and 

physician specialty. 

Descriptive statistics were used for hospital characteristics. Multivariate logistic

regression analyses were used to calculate odds ratios. There were teaching and non

teaching hospitals with characteristics that were not statistically significant (p = 0.9). 

Weekend admissions (24.8%) were reported as having higher odds of mortality (OR, 

1.14; 95% Cl, 1.02 to 1.26) after adjustments for age, sex, comorbidities, and medical 

complications (Saposnik et al., 2007). 
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[t was suggested that differences were present in healthcare provided during the 

weekend versus weekday care (Saposnik et al., 2007). More specifically nurse-to-patient 

staffing ratios and specialized services were given as possible reasons for higher 

weekend mortality. However, there is no data from this study that supports this 

supposition. Again, one cannot be sure using a national hospital morbidity database that 

all data were systematically recorded. The one major criterion for inclusion was 

admission for a primary diagnosis of ischemic stroke. One does not know how severe, or 

if there were differences in patients admitted on weekend versus weekdays. There also is 

a possibility that diagnoses were not coded correctly. 

Peberday and colleagues (2008) examined in-hospital cardiac arrest outcomes by 

time and day using the National Registry of Cardiopulmonary Resuscitation, a volunteer 

registry of all in-hospital resuscitation events. Data were collected using 507 medical

surgical hospitals participating in the registry from January 2000 through February 2007. 

It was hypothesized in this retrospective review that outcome after cardiac arrest would 

be worse during nights and weekends (Peberdy et al. , 2008). 

The pulseless cardiac arrest sample totaled 86,748 patients. Of the total patients 

included in the study, there were 43,483 pulseless cardiac arrests occurring on weekdays 

and 15,110 pulseless cardiac arrests occurring on weekends. Pulseless cardiac arrest (n = 

58,593) occurred during day evening hours, and (n = 28, 155) occurred during hours of 

the night. Of the total nighttime pulseless cardiac arrest patients 20,365 occurred on 

weekdays and 7790 occurred on weekends. Higher weekend mortality rates were found 

among these pulseless cardiac arrest patients with a 14.8% (95% CI, 14.1 %-15.2%) odds 
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ratio. Conversely, survival to discharge at night was similar during weekends at 14.8% 

(95%C[, 14.1%-15.2%), andweekdaysat 14.6%(95%CI, 14.1%-15.2%). 

Suggestions by Peberdy et al. (2008) included future studies exploring nurse-to

patient staffing patterns, circadian rhythms in both patients and start: and potential 

differences in cardiac arrests on weekends versus weekdays. They suggested that staffing 

patterns, less proficiency of task performance at night, and less experienced workers at 

night all affected quality of care for these patients. 

Mortality regarding weekends versus weekdays has been the focus of the 

aforementioned studies. Each study suggested differences in weekend versus weekday 

care as a possible rationale for higher mortality rates on weekends. Although these 

studies have determined that there are differences in patient outcomes on weekends 

versus weekdays, none of the studies were able to pinpoint the precise cause of these 

differences. Suggestions have been made that the underlying cause could be decreased 

staffing, patient acuity, and other factors associated with quality of care. 

Nurse-to-Patient Staffing Ratios 

Research has focused on adverse outcomes on weekends versus weekdays 

suggesting that the quality of nursing care as it is specifically related to statling is part of 

the cause of high weekend mortality (Aiken et al., 2002; Needleman et al., 2002). A 

retrospective study such as the one reported by Silber, Rosenbaum, Schwartz, Ross and 

Williams ( 1995) has shown that lower nurse-to-patient staffing ratios were associated 

with a higher rate of patient complications. This retrospective study was conducted to 

determine whether hospital rankings, based on adverse outcomes affecting quality of 
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care such as complication rates, provided the same information as hospital rankings 

based on mortality rates (Silber et al., 1995). 

Patient records (N = 16,673) on individuals having coronary artery bypass graft 

surgery at 57 different hospitals were reviewed from the MeisGroups National 

Comparative Databases; they reported low correlations between hospital rankings and 

mortality and failure-to-rescue (Silber et al., 1995). Adjustments for patient illness 

severity were made. The results showed that hospital characteristics generally associated 

with a higher quality of care were also associated with higher complication rates, but 

lower mortality rates. The researchers suggested that complication rates may not be as 

important as nurse-to-patient ratios when considering quality of care. Further, they 

suggested that recording variations and definitions of complications may differ among 

hospital coders. 

Lower ratios of RNs alone were found to be associated with higher complication 

rates in a study designed to examine relationships between nurse staffing and adverse 

events (Kovner & Gergen, 1998). This survey design used a stratified sample of 589 

hospitals across the United States to examine the relationship between nurse staffing and 

adverse events. It was hypothesized that nurse-to-patient staffing ratios and adverse 

events would be sensitive to nursing care, while controlling for hospital characteristics 

( Kovner & Gergen, 1998). 

An increase of .5 RN hours per patient day related to a 4.2% decrease in 

pneumonia (p < .00 I), a 2.6% decrease in thrombosis (p < .0 I), and a 1.8% decrease in 

pulmonary compromise ( p < .00 I) (Kovner & Gergen, 1998). In addition, large 
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hospitals reported a significantly lower urinary tract infection rate than smaller hospitals. 

Therefore, higher nurse-to-patient staffing ratios were shown to affect adverse events in 

this study. 

In a more recent study, Sochalski (2001) examined preliminary results from a 

hospital nurse survey administered in Pennsylvania. Pennsylvania's 210 acute care 

hospitals were suggested to be representative of most hospitals in the United States with 

respect to size, urban/mral location, and teaching status. A sample of RNs in the state 

was surveyed (N = 80,500) with a 52% response rate. A nine-page survey provided 

information on the following: (a) hospital nursing practice with 49 items of work 

environment, (b) the Maslach Burnout Inventory instrument measuring job stress and 

burnout, (c) type of unit, (d) nursing workload and tasks left undone. (e) perception of 

quality of care, and (t) safety items. 

Higher patient workloads jeopardized the quality of care (Sochalski, 2001). One 

out of five nurses reported low quality of care with higher rates of medication errors, 

nosocomial infections, and patient injuries from falls. Nurse-to-patient ratios were 

associated with ratings of quality of care, specifically; higher workloads were associated 

with lower quality ratings (p < .00 l ). The greater number of tasks left undone by nurses 

showed a strong inverse relationship with quality of care (r = -.59, p < .001 ). Sochalski 

(2001) suggested that more information needs to be obtained regarding nurse-to-patient 

staffing ratios and the type of patients nurses care for to better understand what is needed 

in staffing policies. 

31 



Lower levels of staffing and the associated complications arising from higher 

risk patients and mortality were the focus of a study by Needleman, Buerhaus, Mattke, 

Stewart, and Zelevinsky (2002). Hospital administrative databases were used to collect 

data, which included nurses not involved in direct patient care which may or may not 

have been a limitation of this study. Needleman et al. (2002) used data from 799 

hospitals in 11 states in this retrospective study to examine the relationship between the 

quality of care and patient outcomes. 

Regression analysis was computed for length of stay, rate of adverse outcomes, 

hours of nursing care per inpatient day, and proportion of hours of nursing care provided. 

Patient risks of adverse outcomes, differences in nursing care at difterent hospitals, and 

other variables were controlled for in the analysis. Complications of pneumonia, shock, 

cardiac arrest, upper gastrointestinal bleed, sepsis, and deep venous thrombosis were 

found at least once among 19.7% (mean) of surgical patients. A mean mortality rate of 

18.6% was found among medical patients. Needleman et al. (2002) found that a lower 

rate of failure-to-rescue was strongly associated with a higher number of RNs-to

patients. A weaker associated finding was the relationship between lower rates of 

pneumonia and urinary tract infections with a higher number of RNs (Needleman et al., 

2002). Greater RN hours per day were associated with lower failure-to-rescue 

(incidence-rate ratio, 0.98; 95% CI, 0.97-1.00; p = 0.02). There was no association 

between lower rates of patient outcomes, such as pneumonia and urinary tract infections, 

and licensed practical nurses or nurse's aides (Needleman et al., 2002). 
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The results of this study suggested that nurse-to-patient ratios and quality of care 

were associated (Needleman et al., 2002). However, it is important to note that 

association does not measure the quality of care. For example, staffing is an incomplete 

measure of all factors with regard to quality of care. [n addition, multiple data sets from 

multiple states where data collection is systematized and standardized were not used. 

This, as well as differences among coders and states can affect study outcomes. 

Cho, Ketefian, Barkauskas, and Smith (2003) examined relationships between 

nurse staffing and patient outcomes using two aims: (a) to examine the effects of nurse 

staffing on adverse events, and (b) to assess the effects of adverse events on morbidity, 

mortality, and medical costs. This retrospective review utilized data from two existing 

databases: (a) Hospital Financial Data from California's Office of Statewide Health 

Planning and Development, and (b) the California State Inpatient Databases. 

Of 124,204 patients, 5.6% experienced at least one adverse event (Cho et al., 

2003). lt was reported that significant relationships were identified between nurse 

statling and adverse events. First, an increase of one RN hour was associated with a 

decrease of 8.9% (OR= .911; CI 3.08-3.73; p < .01) of the probability of a patient 

having pneumonia. Next, a 10% increase in RN proportion was associated with a 9.5% 

decrease in the odds of a patient having pneumonia. Pneumonia was associated with a 

3.39% increase in the odds of mortality. In addition, sepsis, wound infection, and 

pneumonia were associated with increased mortality, with sepsis having the greatest 

impact on mortality (OR= 7.40; CI 6.46-8.48: p < .01) (Cho et al., 2003). 
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It is important to note that nurse characteristics, organizational characteristics, 

and the total effects of nurse staffing on patient outcomes were not considered in this 

study. Again, a national database was used to provide data for analyses in this study 

(Cho et al., 2003). Conclusions were that higher level of nurse-to-patient staffing ratios 

provided nurses more time to assess the patient. It is important to note that medical 

patients were excluded from this study, and who may be more ill than surgical patients. 

The exclusion of these sicker patients may have resulted in data not representative of the 

experiences of all hospitalized patients. 

Clark (2003) found decreased nursing care quality linked to staffing as 

disturbing in light of the Quality of Health Care in America's analysis of improving 

safety systems and patient outcomes. Safety, effective services, patient centered care, 

timely care, efficient care, and consistent quality of care were suggested as criteria for 

evaluations of the healthcare system (Clarke & Aiken, 2003) as well as experienced staff 

(Hawe et al., 200 l ), which was suggested as a factor affecting mortality rates. High 

patient acuity rates and nursing quality care affected the need to increase nurse-to-patient 

staHing ratios. Organizational systems that are re-engineered to cut costs of statling 

should consider all of these in comparison to the cost of not using higher nurse-to-patient 

staffing ratios. 

(n 2004, Sochalski built on her work from 1999 as her interdisciplinary team 

representing five countries sent a random sample survey to 80,500 nurses to gather 

information on the quality of the workplace environment and the quality of patient care. 

She conducted a secondary analysis using multivariate regression models to examine the 
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effects of nurse staffing and quality of nursing care. The response rate of the surveys was 

52% for this random sample of nurses (Sochalski, 200 l; Sochalski, 2004 ). [t is important 

to note that only 34% of the respondents worked in the hospital. One out of five nurses 

rated the quality of care on their unit as "fair" to "poor," with medication errors, 

nosocomial infections, and patient falls being listed as the top three reasons for declining 

quality of care. On average, missed care included 2.1 tasks undone at shift end, with 40% 

reporting three or more unfinished tasks. Medical surgical nurses had the lowest scores 

for quality of care compared to nurses from other units in the hospital. A strong 

relationship was found between quality of nursing care and tasks left undone (r = .634, p 

< 0.001). Sochalski (2004) suggested that higher workloads and inadequate resources 

resulted in higher levels of unfinished work, which in tum affected the quality of care for 

patients. In addition, medical surgical nurses experienced higher levels of emotional 

exhaustion when compared to other nurses on all other types of units (Sochalski, 2001; 

Sochalski, 2004 ). 

McGillis-HalL Doran, and Pink (2004) furthered their 2003 study (McGillis-Hall 

et al. 2003) with a descriptive correlational design in nineteen hospitals in Canada to 

evaluate the effects of different staffing models and medical-surgical and obstetric 

patient outcomes. They found as the RN proportion of nurses increased, rates of adverse 

outcomes decreased (87.5%) (McGillis-Hall et al., 2004). As nurse staffing increased 

patient safety outcomes such as medication errors and wound infections (p < .05 and p < 

.01 respectively) decreased. Further, it was suggested that quality of care was associated 
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with an all RN staff (McGillis-Hall & Doran, 2004), and availability of resources (Bell et 

al., 2005). 

[nan attempt to shed light on staffing in a critical care unit (CCU), a meta

analysis was conducted regarding critical care nurse staffing and patient mortality 

(Numata et al., 2006). Two reviewers selected twenty-three studies including critically ill 

patients with primary outcome measures of 30-day mortality in randomized controlled 

trials, controlled trials, and observational studies. After adjusting for covariates in 

multiple regression models, one study was found to be statistically significant for a 

reduction in mortality associated with higher staff levels (Numata et al., 2006). Nine 

observational studies used for this meta-analysis did not support the association between 

higher nurse staffing levels and lower patient mortality during the intensive care unit 

(ICU) hospital stay. Not adjusting for patient risks may falsely indicate a higher 

mortality rate. In addition, databases that do not include managers and supervisors 

should lessen biased estimates and better help benchmark specific staffing ratios that will 

create more equitable workloads. 

Nurse-to-patient statling ratios can be better adjusted if the factors that cause 

inequitable workloads are taken into consideration. Researchers identified staffing 

(Aiken, 2003; Stephansson et al., 2003) and overwork (Aiken, 2003) as the most serious 

threats to the quality of care and patient safety. However, according to Aiken (2003), the 

risk of mortality increases by 7% for every patient added to an average nurse's 

assignment. Further, mortality is 30% higher for nurses assigned to care for more than 

four patients (Aiken, 2003). 
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Patient Diagnoses 

Patient diagnoses are used within the acute setting to describe the type of 

medical problem of the patient. No studies have been done that provide information 

about differences in weekend and weekday medical-surgical patient diagnoses. [n 

addition, no research has been found to provide information about all possible medical

surgical patient diagnoses. Further, no actual identified discharge primary diagnoses 

were identified in the literature search for this research study. Literature was found that 

included some specific diagnoses categorized under adverse events, complications. and 

failure-to-rescue. In these studies, researchers chose specific diagnoses that they 

categorized as an adverse event, complication, or failure-to-rescue to support or not 

Sttpport the quality of nursing care. For example, Sochalski (2004) selected diagnoses 

that were categorized under adverse events because she felt they would indicate quality 

care with regard to missed care due to heavy workloads. This section will provide 

discussion of patient diagnoses categorized and referred to as those indicating cause of 

adverse events, complications, and failure-to-rescue. 

Bell et al. (2001), Hamilton and Restrepo (2003), Hawe et al. (2001), Gould et 

al. (2005), Macfarlane ( 1978), and Mooney et al. (2004) refer to mortality rates of 

neonates. They chose diagnoses associated with high mortality rates instead of choosing 

all possible neonatal diagnoses. Arias et al. (2004) refer to pediatric patients in intensive 

care without specific patient diagnoses. Bell et al. (200 I) uses the diagnoses of acute 

epiglottis and acute pulmonary embolism. Esabrooks et al. (2005), and Haapaniemi et al. 

( l 996), and Saposnik et al. (2008) studied patients with the diagnoses of acute 
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myocardial infarction, congestive heart failure, chronic obstmctive pulmonary disease, 

pneumonia. and stroke. Foss and Kehler (2006) studied mortality rates of patients with 

the diagnoses of hip fractures, and Peberdy et al (2008) selected the patient diagnoses of 

cardiac arrest. Diagnoses associated with mortality rates were chosen. None of the 

studies refer to all possible diagnoses, primary diagnoses, nor do they refer to discharge 

primary patient diagnoses. 

Studies categorizing patient diagnoses as adverse events (Kovner & Gergen, 

1998), complications (Cho et al.. 2003), and failure-to-rescue (Clark & Aiken, 2003) do 

not include all possible patient diagnoses that result in an adverse event, complication, or 

failure-to-rescue. For example, a patient may be admitted with a diagnosis of hip 

fracture, but have a myocardial infarction while in the hospital. Generally, patient 

diagnoses that indicate an adverse event. complication, or failure-to-rescue indicate a 

safety issue, or quality of care issue. For example, if a patient is not turned because the 

nurse has many tasks and turning is not a priority, the patient may have skin breakdown. 

This would indicate that the quality of care is of poor quality, even though it may not be 

the nurse's fault. Some diagnoses were chosen from nursing quality indicators identified 

by the American Nurses Association (ANA) as patient safety, or as an adverse event 

(McGillis-Hall et al. 2003). There is no set definition that nests specific diagnoses within 

one of the categories. The Agency for Healthcare Research and Quality (AHRQ) does 

not categorize diagnoses, but does refer to nurse sensitive outcomes as an indicator of 

quality of care (Stanton, 2004). In addition, adverse outcomes are referred to as those 

that are sensitive to nursing care. Therefore, there are many ditlerent patient diagnoses 
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that could affect nursing care and be categorized as an adverse event, a complication, or 

a failure-to-rescue. Silber, Rosenbaum, Schwartz, Sanford, Ross and Sankey ( 1995) 

cal led their chosen diagnoses an adverse outcome of patients with regard to nurse-to

patient stafling ratios. They chose one patient diagnoses of coronary artery bypass graft 

to conduct their study. No other diagnoses were selected. 

Patient diagnoses labeled as adverse nurse-sensitive events (ANSE) have been 

identified as medication errors, falls, patient injuries, nosocomial infections, skin 

breakdown (Bond et al., 200 l; Buerhaus & Needleman, 2000; Leiter & Spence 

Laschinger, 2006), shock or cardiac arrest, upper gastrointestinal bleeding, sepsis, or 

deep vein thrombosis (Cho et al., 2003; Heinz, 2004; Kovner & Gergen, 1998; 

Needleman et al., 2002). Again, many of the above diagnoses have been discussed in the 

literature with regard to nurse-to-patient staffing needs and are categorized as adverse 

events; however, not all patient diagnoses are considered. All patient diagnoses must be 

considered regarding nurse-to-patient statring ratios, direct care time, and weekend 

versus weekdays to better know what benchmark can be made for expectations of quality 

of care. 

Patient diagnoses labeled as complications include wound infections (Cho et al., 

2003), urinary tract infections, and pneumonia (Cho et al., 2003; Heinz, 2004; Kovner & 

Gergen, 1998). Terms such as adverse events, complications and failure-to-rescue 

suggest that the quality of care provided by the nurse is less than optimal. The quality of 

care may be related to nurse workload and the nursing care required for specific patient 

diagnoses. Buerhaus and Needleman (2000) have suggested that perhaps ANSEs are the 
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result of organizational systems and understaffing, not quality care, which implies 

incompetence of the nurse. No studies found have provided evidence for all patient 

diagnoses that may or may not affect nurse workload and result in reduced quality of 

care provided by the nurse. Instead, the focus is only on adverse events, complications, 

and failure-to-rescue. This study will further nursing knowledge by analyzing differences 

of all possible primary patient diagnoses of patients on two medical-surgical units. In 

addition, if weekend versus weekdays patient diagnoses are different, this would further 

assist policy makers when defining workload and the amount of staff required to safely 

render quality care. 

Adverse events that cost the hospital money are considered avoidable with 

enough time to assess and provide nursing care. Many researchers refer to the avoidable 

adverse event with regard to nurse-to-patient ratios. However, there are primary patient 

diagnoses at admission that change to a more acute diagnosis at discharge. This may be 

due to complications or adverse events that do not involve quality nursing care and 

cannot be avoided. For example, a person may have a musculoskeletal diagnosis upon 

admission and may experience a cardiac incident such as myocardial infarction during 

the course of their hospitalization. This discharge diagnosis would not be due to quality 

of nursing care, but due to a natural health problem that occurred. It has been suggested 

that patient diagnoses referred to as adverse events may be due to non-appropriate nurse

to-patient ratios (Buerhaus & Needleman, 2000). To provide quality patient care, we 

must know the specific diagnosis of all possible patient diagnoses and if there are 

differences in those patient diagnoses on weekend versus weekdays. Kovner and Gergen 
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( 1998) found a significant inverse relationship between RN staffing and urinary tract 

infections, pneumonia, and thrombosis atler surgery. The diagnoses discussed in this 

study were sensitive to nursing quality care and to nurse-to-patient staffing ratios. It is 

important to note that urinary tract infections, pneumonia, and thrombosis after surgery 

are not primary patient diagnoses. Instead, they are considered diagnoses that may result 

from the quality of nursing care or nurse-to-patient ratios. The primary patient diagnoses 

of patients in Kovner and Gergen's (l 998) study are not known. The present study will 

provide information about all possible medical-surgical patient diagnoses including those 

that might be categorized as complications, and if there are differences on weekend 

versus weekday patient diagnoses. 

It has been suggested that experienced and competent RNs may not always have 

the opportunity to prevent adverse events of patients. In addition, new staff may not have 

the experience to know what resources to use in preventing adverse events. 

Consideration of all medical-surgical patient diagnoses and the differences that 

might be found between weekend and weekdays will assist nurses when making 

decisions about nurse-to-patient staffing ratios on medical-surgical units and establish 

staffing ratios that provide more equitable workloads for nurses and more quality of 

patient care. According to Brennan and Daly (2009), many studies refer to acuity and 

quality of care as the workload and burden of care needed for severity of illness. 

Evidence of the severity of illness, acuity, and workload burden needed for all medical

surgical patient diagnoses have not been established. Theoretically, quality of care with 

regard to the acuity or severity of illness with each patient diagnoses will produce a 
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different workload burden for the nurse. Brennan and Daly (2009) suggested studies that 

need to be conducted on acuity processes and patient outcomes in order to determine 

how each patient diagnosis affects the workload of the nurse. Different levels of nursing 

care might be needed for different patient diagnoses. Brennan and Daly (2009) suggested 

the workload as representative of the acuity assigned by nurses to specific patients 

without actual evidence regarding patient diagnoses and the specific workload associated 

with specific patient diagnoses. 

Quality of care and specific diagnoses that might indicate the quality of care has 

been discussed above. One study was found that does grade the quality of nursing care 

regarding mortality of neonates. Different levels of care were graded in a study of births 

and mortality in England (Tan et al., 1999). No specific diagnoses were defined in this 

study: however, the quality of care is addressed, which is related to patient diagnoses 

regarding births and mortality. Births (n = 74,586) and mortality (n = 813) in England 

were reviewed by an expert panel and graded on quality of care (Tan et al., 1999). The 

grades of care were: ( a) Gra~e 0, no sub-optimal care, (b) Grade l, sub-optimal care, but 

different management would have made no difference to the outcome, (c) Grade 2, sub

optimal care, different management might have made a difference to the outcome, and 

(d) Grade 3, sub-optimal care, different management would reasonably be expected to 

have made a difference to the outcome, a clearly avoidable factor implying that the 

patient diagnoses described as an adverse outcome could have been prevented. 

Mortality (62.7%) was evaluated as receiving sub-optimal care with a claim that 

better patient management may have made the difference. Some care (31. l %) was so 
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sub-optimal, the patient's mortality was clearly avoidable and the adverse outcome 

should have been prevented (Tan et al., 1999). Tan et al. ( 1999) warned that a need for 

constant supervision of non-experienced staff could have prevented many adverse 

events. No specific patient diagnoses were discussed in this study. However, the label of 

adverse events was given to those diagnoses thought to be prevented with more 

experienced staff. This study supports the idea that research on all medical-surgical 

patient diagnoses could provide valuable information for benchmarking equitable 

workloads, which includes nurse-to-patient ratios. 

In a 2003 study examining the effects of statling and the specific patient 

diagnoses of falls, pressure ulcers, respiratory and urinary tract infections. and 

patient/family complaints, there were five major findings reported (Yang, 2003). These 

patient diagnoses were referred to as adverse events. The purpose of this descriptive 

correlational study was to examine relationships between nurse staffing and patient 

diagnoses which were regarded as sensitive nursing indicators of adverse events. There 

were significantly positive correlations between daily average hours of care and each 

diagnosis. In particular, nurse workload and respiratory tract infection (p < .05), patient 

complaints (p < .05), and acuity level (p < .05) were positive and significant 

relationships. Patient diagnoses may indicate higher workload differences, which in turn 

would require nurse-to-patient ratios to change. Currently, there is no evidence to 

support nurse-to-patient staffing ratios with regard to patient diagnoses or the nurse-to

patient ratio workload expected to care for those patient diagnoses. 
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Acuity has been used as a way to look at the need of nurse-to-patient ratios for a 

specific diagnosis. However, the focus was on the tasks not the time it takes to care for a 

specific diagnosis. If all diagnoses and the time to care for each diagnosis is considered, 

nurse-to-patient ratio workload can better be identified for weekend and weekdays. In 

Yang's (2003) study, acuity data were estimated by head nurses or supervisors of the 

Nurse Quality Improvement Committee and hospital statistics for 21 medical-surgical 

units (Yang, 2003). Care was provided by 347 nurses with full time status for 29,424 

inpatients. Acuity levels were set with five being the highest and requiring totally 

dependent care by the nurse. The weighted mean for the average monthly patient acuity 

level was 2.9 l with a range of 2.62 to 3.46. No significant differences were found 

between skill mix and the five patient acuity levels. Acuity levels of the patient 

diagnoses, higher nurse-to patient ratios, workload and skill mix. workload and RNs, and 

nurse staffing were all related to the quality of care rendered to patients. The average 

hours of care, workload and acuity levels were positively and strongly correlated. 

Consideration of all medical-surgical patient diagnoses would further nursing knowledge 

in defining the appropriate nurse-to-patient ratio workload for nurses caring for medical

surgical patients on weekends and weekdays. However, no studies were found to link 

actual evidence of specific patient diagnoses and the nurse-to-patient workload of the 

nurse in providing quality care. 

Some patient diagnoses are associated with a higher acuity, which requires more 

nursing care for the patient. Acuity has increased in hospitals and nursing workloads 

have increased as a result. Research of specific patient diagnoses and direct nursing care 
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times with all medical-surgical patient diagnoses would increase the knowledge base of 

nursing, which would help to better define more equitable workloads for nurses'. 

According to Gerdtz and Nelson (2007), a model named 5-20 was instituted in 

Australia to better the workload of the nurse. The minimum number of nurses was set for 

the unit, to allow sensitivity to acuity changes of patients, which in tum would provide a 

more equitable workload for the nurse. It is important to note that the nurse manager 

made the decisions about the acuity of the patients. Acuity, according to Gerdtz and 

Nelson (2007), determines the nurse-to-patient ratio by the number of tasks that must be 

completed for the patient. A limitation to this study was that there was no mention of 

patient diagnoses and care needs other than the tasks that would be performed for that 

patient. A limitation as reported by Gerdtz and Nelson (2007) was that the evidence has 

not yet been provided to support precisely setting workloads for nurses Further, tasks 

that are used to set acuity levels do not provide information about the specific patient 

diagnoses and the care time needed for them. For example, education may take more 

time with one type of patient diagnosis than another. Quality care for each individual 

patient will best be provided by knowing what time is spent with each patient diagnosis, 

not by the task that is performed. 

To provide a more equitable nurse-to-patient workload for nurses, it is important 

to understand acuity, complications, adverse events, and failure-to-rescue regarding 

specific patient diagnoses. Further, a consideration for the future is that specific patient 

diagnoses could be used to indicate appropriate charges for nursing care. No studies have 

been found that consider all medical-surgical patient diagnoses and the differences of 
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patient diagnoses, nurse-to-patient statling ratios, and direct care time on weekends and 

weekdays. Benchmarks can be set and nursing knowledge can be improved when the 

evidence of patient diagnoses are taken into consideration. 

Nurse-to-patient ratios are a major factor when considering equitable workloads 

for nurses. Acuity, complications, failure-to-rescue, and adverse outcomes of patients are 

important, but do not provide what is needed in setting safe nurse-to-patient ratios on 

weekends and weekdays. Weekend patient diagnoses and weekdays patient diagnoses 

may be different. Evidence of all medical-surgical patient diagnoses and the direct care 

time associated with each diagnosis will help to benchmark nurse-to-patient ratios that 

will provide the safest quality care for every patient on weekend and weekdays. 

Direct Patient Care 

Differences in weekend and weekday care may be associated with the variation 

of time spent in direct patient care at the bedside. Much controversy has been discussed 

related to nurse-to-patient ratios, but there are no studies that provide solid data on nurse 

workday variations in direct care time. Thus. data do not exist to establish a definitive set 

nurse-to-patient staffing ratio with consideration of the direct care time for all medical

surgical patient diagnoses. It has been suggested that there are differences in weekend 

versus weekday patient care related to the direct nursing care time spent in the room 

caring for the patient (Bell et al., 2005; Hasegawa et al., 2004). [tis important to note 

that no studies have been found using electronic computer generated information about 

weekend and weekday differences in direct nursing care time spent with the patient. 
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Worktlow studies have reported direct care time provided by the nurse as 

ranging from 30% to 70% (Cardona et al. , 1997; Heinz, 2004; Upenieks et al., 2007). 

However, the direct care time and the diagnoses of a patient with regard to nurse-to

patient staffing is inconclusive. Nursing skill mix and workloads of the nurse vary 

greatly in many studies and do not provide information to base decisions of direct care 

time when considering nurse-to-patient stafiing ratios. Information from the proposed 

study will provide evidence for policy makers to make sound decisions about the time it 

takes to provide quality care for a specific patient diagnosis, which will help to set 

appropriate nurse-to-patient staffing ratios that may or may not be different on weekend 

versus weekdays. 

Cardona, Tappen, Terrill, Acosta, and Eusebe ( 1997) conducted a descriptive 

study using a work sampling method to observe nursing staff activities by recording the 

activity every 15 minutes. Activities included direct care such as bathing, mobility 

transfers, and medications as well as indirect care identified as documentation and 

report. A sampling matrix of 5 days for 10 weeks was used, and the matrix described the 

nursing activities. Data were collected from 2,040 observations of activities with 40% 

RNs, and 56% nursing assistants. Observations of licensed vocational nurses were so 

small that they were eliminated from further analyses. Seventeen percent of RN time was 

spent administering medications to patients, l l % bathing patients, and 28% of all 

nursing staff time was spent on multi-tasking. Cardona et al. ( 1997) found that 70% of 

staff time was spent on direct patient care; however, this included RNs and all other 

nursing personnel. 
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The results of this study suggested that nursing staff spent much time in direct 

patient care bathing, feeding, and medicating their patients. However, one does not know 

the nurse-to-patient ratios and support personnel along with the direct care time spent in 

the room of the patient. The tasks were assigned and timed every 15 minutes by an 

observer. lf there was a task that took less than 15 minutes and the nurse started another 

task before the 15 minute change it is not clear how those tasks were assigned. Another 

problem was that all support staff and nurses were included instead of only nurses. 

Cordona et al. (1997) reported when observations were made for multiple tasks, all tasks 

were recorded. Recording all tasks and then calculating for those multiple tasks by 

adding all time spent to each category is not an accurate direct care time calculation. The 

calculations for direct care time will be higher than the actual direct care times. 

Some researchers feel heavy nurse-to-patient ratio workloads and indirect care 

times such as encounters with physicians, supervisors and administrators are a problem 

when providing quality care (Chan & Morrison, 2000). Auffrey (2005) explained that 

fewer nurses, less direct nursing care time with sicker patients, less support, keeping up 

with new medications, more paperwork, and increased stress put the health of nurses and 

the quality of care they provided for their patients at risk. 

Research studies such as the one conducted by Lundgren and Segesten (200 l ), 

using time-and-motion have been found to require an observer to record observations of 

nursing activity. This in itself presents problems if there are several different observers 

and different times of the day being observed. All are subject to the Hawthorne eftect 

because the nurses may modify their behavior due to the observer's presence. One 
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observational study allocating time of the nurse to various activities found with the first 

observation an average of 33% time in direct patient care, and the second observation an 

average of 37% of time in direct patient care (Lundgren & Segesten, 2001). The aims of 

this observational study were to note the time spent by an all-RN staff in various 

activities and whether there was a change over time. Nurses who consented to be 

observed were shadowed by an observer. A 22-bed medical-surgical hospital in Sweden 

was the setting for this study. All nurse activities were coded under two categorization 

systems. The first phase categorized nursing activities into seven specific activities: (a) 

direct patient care, (b) indirect care, (c) rounds, (d) service, (e) shift report, (t) patient 

administration, and (g) personal activities. The second phase categorized nursing 

activities into four different categories in which to place activities: (a) direct care, (b) 

indirect care, (c) unit related activities, and (d) personal activities. 

Data were collected from the 22 nurses working on the unit with an average of 

an 8 hour and 32 minute shift. Nurses rendered care for two to five patients with an 

average of four patients to care for. Direct patient care on average was 3 3 % of the 

nurse ' s time with a significant difference when comparing two observations of the same 

task of the same individual (p < .05). Overall, nurses spent 37% to 39% of direct care 

time with patients depending on the categorization system used. 

With the second observation of the same task being performed by one nurse, the 

direct care increased by 4%, decreased in number of times for the same observed task, 

and increased in duration of the same observed task. Forty-five events lasted 10 minutes 

or less with the second observation, whereas the first observations totaled 76 events with 
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less time. There was a significant difference in the two observations (p < 0.05). Overall, 

between the first and second observation of nurses there were fewer events, but a longer 

duration. 

It is important to note that the unit had just changed from a mixed staff of nurses 

and supporting personnel to an all RN unit. This may account for the differences. 

Further, it must be noted that no diagnosis or acuity level of the patient was reported, 

which would help to better understand the differences in the average times of 

observations. Also, nurse-to-patient ratios were not considered, and the Hawthorne effect 

may again bias the results. Last, interrater reliability could be questioned since five nurse 

teachers were the observers shadowing the nurses and no specific protocol was followed 

in recording activities. There were two years between observations; therefore, staff and 

observers may have changed. 

Cheung (2002) used electronically recorded data via locator badges to explore 

nurse-to-patient staffing patterns, direct and indirect care time spent with the patient, and 

patient safety. Direct nursing care time was defined as time spent in a patient room, in 

the hallway, in the medication room, or at the narcotic medication cart. Indirect care time 

was defined as time spent in the break room, nurses' station, or other locations not 

designated as a patient room. She explored educational levels of RNs, experience, and 

specialty certifications related to direct and indirect patient care times with respect to 

adverse events. Adverse events were written reports, quality referrals, and hospital 

software tracking safety events. 
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Cheung (2002) sampled the electronic computer system for 70 continuous days 

on five units. On average, RNs spent 54% of their time in direct care and 42% in indirect 

care (Cheung, 2002). A multivariate model using the proportion of RN hours, unit 

acuity, and unit secretary hours was used to explain direct care time spent with the 

patient (R2 = .188; p = .000) (Cheung, 2002). It was predicted from regression 

procedures that RNs spent 31.5% more time in direct care as opposed to 2. 7% more time 

in direct care when the unit secretary was working. A maximum of eight adverse events 

occurred during a shift. 

It is important to note that this study did not provide differences in direct nursing 

care time spent in the room on weekends versus weekdays. In addition, time spent at the 

medication cart or in the medication room may not be solely for one patient. Results of 

this study suggested that the percent of time spent in direct patient care was not 

significantly associated to adverse events (Cheung, 2005). lt was reported that all nurse

to-patient stafling ratios were collected from hospital provided data, not from the 

electronic source. Last, no information was provided with respect to direct care time of 

nurses, specific patient diagnoses, and differences on weekend versus weekdays. 

Capuano, Bokovoy, Halkins, and Hitchings (2004) evaluated the work 

environment changes on nurses and support staff. Observers recorded activities at timed 

intervals and focus groups were used to evaluate time spent on activities for work flow 

improvements (Capuano et al., 2004). At no time was the actual direct care time of the 

nurse recorded and related to a specific diagnosis. Direct nursing care time was those 

activities performed while in the patients or family's presence. The direct nursing care 
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time activities included assessment, medication administration, treatments, bathing, 

grooming, toileting, and patient or family education. 

Activities of all personnel on a 30-bed neuroscience medical-surgical unit were 

observed (Capuano et al., 2004). Advanced practice nurses were trained as observers and 

recorded a convenience sample of 1,031 observations. The five major categories in 

which they grouped all activities were: (a) direct care, (b) indirect care, (c) unit related, 

(d) personal, and (e) documentation. The RNs were observed at 44% total direct care 

time. Focus groups provided insight into the processes of the workflow for 

improvements. 

Many changes took place during the observations, which may have affected the 

results. For example, there were leadership changes, the number of nurses was increased, 

flexible staffing was instituted, and monetary compensation was improved. This study 

evaluated the patient care environment and the non-value added tasks to know what 

should be eliminated. No identification of the patient diagnoses and the direct care time 

spent with those diagnoses were recorded. Direct care time observed by a nurse 

collecting data may or may not present a bias to the results of the study. Further, 

weekend and weekdays were not addressed, which may show a difference in direct 

nursing care time. 

Research studies do not describe how workload may change with increased need 

for direct nursing care times and increased nurse-to-patient statling ratios (Hobgood et 

al., 2005). This observational study lasting one year concluded that RNs spent most of 

their time providing indirect care. Registered nurses in an emergency department were 
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randomly selected and informed consent obtained before observations began. Nursing 

tasks were classified into four categories, which were: (a) direct patient care, (b) indirect 

patient care, (c) non-RN care, and (d) personal time. The research students collecting 

data were trained to stand far away from nurses as they observed activity and categorized 

them according to the four categories. Over a 3-year period of time, 49 nurses were 

observed for 1008 half-hour periods in 63, 8-hour shifts. On average, nurses spent 25 .6% 

of their time in direct patient care. Direct patient care included tasks such as history 

taking and patient intake, monitoring, intravenous placement, counseling, medications, 

and transport of patients. There were no patient diagnoses and no nurse-to-patient ratios 

documented to determine if there were differences in direct patient care time when 

caring for ER patients. In addition, there was no information about weekend and 

weekday direct nursing care time differences. 

It is important to note that interrater reliability is questionable since the research 

students collecting data only met once at the beginning of the year to establish the study 

protocol. In addition, there were different students each year that collected data. The 

Hawthorne effect may have also been present in this study because the research students 

observed every action of one nurse per shift and the nurse was aware of the data 

collection procedure as care was provided to the patient. Evidence of the nursing 

diagnoses associated with the direct care time spent by the nurses was not recorded. 

Patients in long-term care do have similar patient diagnoses to those patients in 

acute care. For example, if a patient is experiencing a complication such as pressure 

ulcers, the direct care time for that complication will be relevant to this study. Therefore, 
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discussion about the direct care time regarding pressure ulcers will be addressed. Direct 

care time calculations were conducted in a long-term care setting to investigate adverse 

outcomes such as pressure ulcers (Hom et al., 2005). The secondary analysis conducted 

by Hom et al. (2005) used a National Pressure Ulcer database that reported number of 

hours of direct care provided to residents by nurses and support staff in a 24 hour period. 

The actual numbers of minutes of direct care time were not calculated. Instead, the mean 

RN time per resident per day was used. This is a problem because there may be other 

extraneous factors causing a change in reduced numbers of pressure ulcers and 

associated direct nursing care times. 

Data were analyzed on 13 76 patients in 82 different long-term care facilities to 

determine pressure ulcers and direct nursing care time (Horn et al., 2005). The mean age 

of the residents was 81.6 years (SD 12. 7 years, range= l 9-104 years), and the mean 

study duration was 78.6 days. The mean RN time per resident per day was 16 minutes 

(median= 15.1, range 0.7-36.9). Complications were decreased with every IO-minute 

increase in RN direct care time. In addition, 30 to 40 minutes of direct care time was 

associated with fewer pressure ulcers (p < 0.00 l ), fewer urinary tract infections (p < 

0.009), and more use of nutritional supplements (p < 0.00 l ). It is important to note that 

the direct care time was from a national database. The database provided the mean RN 

time per resident per day. The facility recording the data determined the direct care time 

spent with patients, and the number of staff who were conducting non-managerial type 

tasks. There was no systematic way in which data were recorded by a facility. This was 
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very problematic in that no one could ensure the exact direct care time spent with the 

patients in this study. 

Knowing the actual direct care time of a particular diagnosis when determining 

nurse-to-patient ratio will further nursing knowledge regarding what nurses do and what 

time it takes to provide quality care. Further, if there were known differences in direct 

care times on weekends versus weekdays, staffing plans for the nurse-to-patient 

workload could be appropriately forecasted. Direct nursing care time for one type of 

patient diagnosis may be very different than the direct nursing care time for another type 

of patient diagnosis. It is important to detem1ine actual differences in direct nursing care 

time with all types of patient diagnoses and on weekends versus weekdays. 

Recently, a time-and-motion study was undertaken with the intent of developing 

an instrument for nurse managers to plan staffing and assess workload (Colombo, 

Solberg, Vanderhoeft Ramsay, & Schauten, 2005). The sample included 423 patients 

admitted to a 19-bed oncology unit with all nurses observed on ten nursing activities that 

were considered to best represent the nurse workload for the unit. The activities were 

chosen by the nurses as very important for oncology patients and included preparation 

and administration of medication, patient monitoring, mouth cleaning, body check, blood 

sampling and care for Hickman lines, blood transfusions, and isolation protocols. 

The study measured 147 nursing activities, with a mean of 16.3 activities per 

nurse, and the mean time required for each activity (Colombo et aL 2005). The observer 

was stationed outside the room and calculated the time involved with each of the chosen 

activities. The researchers found great variability related to the direct care time it took to 
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provide what was considered a more complex activity. For example, it took more time 

caring for the patient when receiving treatment for graft versus host reaction. Direct care 

times were calculated for treatments: (a) graft versus host reaction was 42.6 minutes, (b) 

allogeneic stem cell transplantation was 50 minutes, (c) leukemia treatment was 29.3 

minutes, (d) autologous stem cell transplantation was 30.7 minutes, and (e) 

chemotherapy for solid neoplasms was 22. 7 minutes. They limited the nursing activities 

to a few oncology patients. The variability of nursing care may have been better 

explained if all patient diagnoses were assessed. Direct nursing care times spent with the 

patient would have been better determined by differing diagnosis and the day of week. 

The results of this study suggested that particular treatments require higher 

assigned acuity levels and nurse-to-patient staffing ratios. However, there is no 

understanding with regard to the day of week and if the direct care time is greater 

according to day of week. It should be noted that time-and-motion studies are all subject 

to the Hawthorne effect because nurses are aware of the observer and may modify their 

behaviors simply by knowing they are being studied. 

In an attempt to understand regulatory nurse-to-patient staffing ratios in 

California, Upenieks, Akhavan, Kotlerman, Esser, and Ngo (2007) examined time spent 

on activities among RNs. A workflow comparison design was used to determine the 

amount of direct care time spent by RNs. Direct care time was defined as: (a) bedside 

procedures, (b) assessment, ( c) vital signs, ( d) giving medications, ( e) wound 

management, (t) monitoring patients, (g) patient teaching, (h) admission/discharge, (i) 

communication with patients, (j) communication with care team, and (k) activities of 
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daily living. Two hypotheses were used to guide the study conducted on telemetry and 

medical-surgical units with comparisons of workload activities. The hypotheses were as 

follows: 

I. Based on AB 394 regulatory staffing ratios, RNs in two 

telemetry units in a hospital system will be engaged in the same 

level of workload activities (eg, value-added, necessary, and 

non-value added care) and categorical activities ( eg, direct care, 

indirect care, documentation, personal time, waste, and other). 

2. Based on AB 394 regulatory staffing ratios, compared with RNs 

in a telemetry unit, RNs in a medical-surgical unit in a hospital 

system will be engaged in the same level of workload activities 

(eg, value-added, necessary, and non-value added care) and 

categorical activities ( eg, direct care, indirect care, 

documentation, personal time, waste, and other). 

The convenience sample included a telemetry unit and a medical-surgical unit 

with random days selected to assess workflow of seven RNs on a telemetry unit and four 

RNs on a medical-surgical unit (Upenieks et al., 2007). A Palm Pilot (Palm, Inc., 

Sunnyvale, CA, USA) was used by the nurses to collect data; a signal was sounded every 

l O to 15 minutes to remind the nurses to input current location and activities. Overall, 

RNs spent 25% of their time on direct care activities, 37% on indirect care activities, 

16.4% on documentation, 4.2% unproductively, and 16.3% on other activities such as 

personal time (Upenieks et al., 2007). Chi square revealed variability between the two 
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units' workload activities as significantly different (p = .0005). The results of this study 

support the idea that direct nursing care times for all possible patient diagnoses, on two 

different medical-surgical units and weekends versus weekdays will further nursing 

knowledge in making decisions about nurse-to-patient ratio workload. It is important to 

note the bias in recording direct nursing care times spent in this study since the RNs 

themselves recorded the data. Also, variability in direct nursing care times was reported 

for the different units and for the different nursing activities. 

In one recent study, Hendrich, Chow, Skierczynski, and Lu (2008) aimed to 

determine: (a) the amount of time nurses spent on specific activities, (b) the distance 

traveled by the average nurse, and ( c) the physiologic impact of the work environment in 

their time-and-motion study. Activities were recorded under the following categories: (a) 

admission, (b) assessment, ( c) transcribing orders, ( d) writing care plans, ( e) medications 

paperwork, (t) teaching, (g) discharge paperwork, and (h) other. The study was approved 

for participation of 36 medical-surgical units within l 7 healthcare systems in 15 states. 

Data were collected using four different protocols for seven consecutive 24 hour 

days (Hendrich, Chow, Skierczynski, & Lu 2008). The nurses used personal digital 

assistants (PDAs) to record nursing activities, radiofrequency identification (RFID) tags 

to monitor location and movement, and a Sense Wear armband to measure physical 

impact of workload and stress. The sample of 826 nurses had educational levels of 57% 

associate degree or diploma, 41 % baccalaureate degree, and 2% master's degree. Nurses 

reported that direct care activities in the room totaled 91. l % of the time spent in direct 

nursing practice, but RFID location revealed 37.4% of the nurses' time was spent in 

58 



direct patient care. Sub-categories were categorized as waiting, looking, care 

coordination, medication administration, documentation, and assessment/reading vital 

signs. Nursing practice sub-categories included direct patient care activities ( 19.3%), 

assessments and vital signs (7.2%), care coordination (20.6%), medication 

administration (17.2%), and documentation (35.3%). 

The results of this study note that it was the first investigation that quantified 

how nurses spent their time within a real context (Hendrich et al., 2008). lt was 

suggested that almost all time at the bedside was devoted to direct care time of nursing 

practice. Again, nurses recorded their own activities, which may introduce bias because 

of the Hawthorne affect. The authors cited limitations such as nurses forgetting to turn 

off their PD As, which led to outliers in the database, and nurses pressing incorrect 

buttons on the PDAs leading to no category selection. No infonnation was provided on 

patient diagnoses, and no information was provided on nurse-to-patient staffing ratios. 

Further, there was no discussion of differences in weekend versus weekday direct 

nursing care time. 

There have been workflow studies and time-and-motion studies conducted to 

document direct care times spent on nursing activities. Direct nursing care times have 

been documented using observers, self-report, and PDAs. One study used locator badges 

to calculate direct care time associated with adverse events. Other studies associated 

direct nursing care time with specific nursing activities, or one specific patient diagnosis. 

However, no studies have been found to show affects on direct nursing care times when 
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considering two similar units, all possible patient diagnoses, nurse-to-patient ratios, and 

weekends versus weekdays. 

Synthesis of the Literature 

Higher weekend mortality has been reportedly to be due to staffing levels (Bell et 

al., 2001; Hamilton & Restrepo, 2003; Hendry, 1981; MacFarlane, 1978; Mangold, 

1981 ; Mathers, 1983; Stilwell et al.. 1988; Williams et al., 1997). Correlations between 

staffing and mortality were weak in some studies (Stilwell et al., 1988), seasonal 

variations included holidays and Fridays in the analysis of data in other studies (Hawe et 

al., 200 I), and higher weekend mortality rate for SIDS was found in yet another study 

(Williams et al., 1997). Gould, Cheng, and Chavez (2005) studied the time of birth and 

found mortality was higher in the early hours of night. Hamilton and Restrepo (2003) 

found that mortality rates of births were higher when the birth occurred on weekends. 

Pediatric patients admitted to intensive care units were found to have higher mortality 

rates on weekends (Arias et al., 2004). Higher weekend mortality was found among 

patients with ruptured abdominal aortic aneurysm (Bell et al. 2001) acute myocardial 

infarction. congestive heart failure, chronic obstructive pulmonary disease, pneumonia, 

and stroke (Estabrooks et al., 2005a; Haapaniemi et al., 1996; Saposnik et al., 2008) and 

other cardiac diagnoses (Peberdy et al., 2008). All studies to date are inconclusive about 

the cause of higher weekend mortality rates. 

Another factor to consider when trying to understand the high weekend mortality 

rate is the severity of the patient diagnoses. If the diagnosis is a very high risk one. and 

the nurse-to-patient staffing ratio remains the same as a less severe diagnosis perhaps the 
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nurse is overwhelmed and needs a higher nurse-to-patient staffing ratio. In order to 

understand why this high weekend mortality rate occurs, nurse-to-patient staffing ratios, 

patient diagnoses, and direct care times spent by the nurse in the room along with each 

patient diagnosis will further nursing knowledge, and perhaps direction to determine 

how to reduce weekend mortality rates in the future. 

Organizations attempting to save money and continue providing healthcare have 

changed nurse staffing levels (Buerhaus & Needleman, 2000: Clarke, Rockett, Sloane, & 

Aiken, 2002), and as a result concerns about the quality of care and safety became hot 

topics (Auffrey, 2005; Chan & Morrison, 2000; Cho et al., 2003; Clark, 2003; Sochalski 

ct al., l 997; Sochalski, 2004 ). High workloads, unfinished work, and burnout were 

studied with the suggestion that future research should be done using better ways of 

capturing staffing needs (Sochalski, 2001 ). However, there are no conclusive data to 

support that idea. Adverse patient outcomes related to statting levels have been reported 

as the cause of higher mortality rates (Cho et al., 2003; Aiken, 2003; Needleman et al., 

2002). In other studies, lower nurse-to-patient staffing ratios are reported to be 

associated with higher rates of patient complications (Kovner & Gergen, 1998; Silber et 

al., l 995), adverse events (Cho et al., 2003; McGillis et al., 2004), and mortality 

(Needleman et al., 2002; Sochalski, 2001 ). According to Aiken (2003), the risk of 

mortality increased by 7% for every patient added to an average nurse's patient care 

assignment. Another important point to make is that databases used for many of the 

studies were hospital administrative databases that included the nurse manager and 

possibly other nurses in the nurse-to-patient staffing ratios. 
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Currently, there is not enough information about the severity of a patient 

diagnosis and the time a nurse will spend in caring for that patient. A benchmark can be 

created for nurse-to-patient staffing ratios if there is consideration of the patient's 

diagnosis and the direct care time of the nurse spent with that patient. 

Adverse events are associated with medication errors, falls, injuries, nosocomial 

infoctions, skin breakdo\.vn (Bond et al., 2001; Buerhaus & Needleman, 2000; Leiter & 

Spence Laschinger, 2006), shock or cardiac arrest, upper gastrointestinal bleed, sepsis, 

deep vein thrombosis (Cho et al., 2003; Heinz, 2004; Kovner & Gergen, 1998), wound 

inlections (Cho et al., 2003 ), urinary tract infoctions, and pneumonia (Cho et al., 2003; 

Heinz, 2004: Kovner & Gergen, l 998). The cost to hospitals when a patient has an 

adverse event can be staggering, and some say it is preventable with quality nursing care 

(Tan et al., 1999). According to Yang (2003), staffing ratios affect avoidable adverse 

events. No studies have been conducted with patient diagnoses and direct nursing care 

time spent in patient's rooms on weekend versus weekdays in order to help make better 

decisions about nurse-to-patient staffing ratios. Patient diagnoses could provide rich data 

when looking at the direct nursing care time spent with that patient. In addition, 

diagnoses of the patient and direct nursing care time spent with all medical-surgical 

diagnoses on weekends versus weekdays could help the nursing community with 

discussion about appropriate nurse-to-patient statling ratios. 

It has been suggested that there are differences in weekend versus weekday 

patient care related to the direct care time spent in the room caring for the patient (Bell et 

al., 2005; Hasegawa et al., 2004). There is no evidence that provides information about 
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the direct nursing care time spent with specific patient diagnoses. There are relationships 

reported on nurse-to-patient staffing ratios and some diagnoses such as pneumonia, 

pressure ulcers, and urinary tract infections (Cho et al., 2003; Kovner & Gergen, 1998; 

McGillis Hall et aL 2004), but no information was found on direct nursing care time 

spent with the patient, or per patient diagnosis. Time-and-motion studies have reported 

direct nursing care times as 30% to 70% (Cardona et al., 1997; Heinz, 2004; Upenieks et 

al., 2007). However, there are inconclusive data related to time-and-motion studies and 

nurse-to-patient staffing levels. A major problem with the time-and-motion studies is the 

Hawthorne effect. Because nurses are aware of the observer who is collecting data, they 

may behave differently when not observed. 

Time-and-motion studies have been done by many different researchers (Brady 

et al.. 2007; Gran-Moravec & Hughes, 2005; Hendrich et al., 2008). Some time-and

motion studies included self-report by the nurses (Gran-Moravec & Hughes, 2005; 

Hendrich et al., 2008). Other studies required the use of a research assistant on certain 

hours of the day (Hobgood, Villani, & Quattiebaum, 2005), secondary analysis of data 

using a formula to calculate direct nursing care time (Horn et al. , 2005), observers 

shadowing nurses (Lundgren & Segesten, 2001 ), and recording of activities on palm 

pilots (Upenieks et al. 2007). However, it is important to note that the staff self-reports 

included missing data related to non-recorded tasks and times when the nurse forgot to 

tum off the timer as they got busy, which created outliers in the data. [n addition, those 

who shadowed and recorded activities on certain hours did not provide information 

63 



about the entire shift. Further, there is no information about differences between these 

variables with respect to weekend and weekdays. 

The literature does not offer any information about direct nursing care times on 

nurse-to-patient staffing ratios and weekends versus weekdays. Quality of care and 

nurse-to-patient staffing ratios can only be determined after considering patient 

diagnoses and direct nursing care time spent caring for a specific patient diagnosis. We 

do know there is evidence to support higher nurse-to-patient staffing ratios related to 

mortality, but we do not know if nurses spend more or less time with particular patients 

with other medical-surgical diagnoses. Further, no information is provided in any of 

these studies regarding differences in direct nursing care time and weekend versus 

weekday, nurse-to-patient staffing ratios, and differences in patient diagnoses on 

weekends versus weekdays. The proposed study will provide rich data for direct nursing 

care time on weekends versus weekdays, nurse-to-patient staffing ratios, and weekend 

versus weekday patient diagnoses. 

Summary 

The chapter included a review of literature pertinent to the variables proposed in 

this study. Differences in weekend versus weekday hospital care, nurse-to-patient 

staffing ratios, patient diagnoses, and direct nursing care time were reviewed. Finally, a 

synthesis of what is known and what is not known was discussed. 
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CHAPTER Ill 

PROCEDURE FOR COLLECTION AND TREATMENT OF DATA 

This chapter will focus on the methods and procedures that were used in this 

secondary data analysis to describe the independent variables of nurse-to-patient staffing 

ratios, weekend/weekday work environments, medical-surgical units ( 4S/4N), and the 

dependent variable of direct nursing care time spent with patients. A quantitative design 

using linear regression models was used to predict the direct nursing care time spent with 

the patient in his/her room. 

The current research study was a secondary analysis of data obtained from the 

primary research study. The setting will describe the physical conditions of a North 

Central Texas hospital where the data were collected. Following, will be a description of 

the population and sample of nurses and patient diagnoses. Institutional Review Boards 

(IRB) from three different institutions provided for the protection of human subjects. 

Next, instruments such as the Hill-Rom COMposer® System (Hill-Rom, Inc., Batesville, 

IN, USA), and the database obtained from the medical records department will be 

described. The database created for the primary study was used for the secondary 

analysis of the current research study. How the data was collected and the cleaning 

process will be described in the following section. Last, the treatment of data section will 

describe the regression model and the procedure for testing of the hypotheses. Prior to 

the discussion of the aforementioned items, a brief description will be provided of the 
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primary study from which the data for the cmTent study will be obtained for secondary 

analysis. 

Primary Research Study 

Extramural grant funding was received from the Robert Wood Johnson 

Foundation (grant number 053963) to create an optimization prototype and simulation 

tool to reduce nurse assignment workload using a multidisciplinary approach. The 

research team consisted of two engineers, one of whom had data mining experience, and 

a nurse. The initial concept of the research was to include an investigation of staffing and 

the effects of nurse staffing on the nursing shortage. 1t was determined that, at a 

minimum. two projects would result from the collaborative research project: (a) a 

prototype of a tool that would be used to determine nurse-to-patient workload 

assignment: and (b) a dissertation of a secondary data analysis resulting from the primary 

study. The dissertation would provide nursing knowledge about differences of weekend 

versus weekdays direct nursing care time spent in a patient room and specific patient 

diagnoses. Outcome (a) was established because, from an engineering perspective. it was 

determined that nurses needed a tool to assist them in making adequate and balanced 

workload assignments. The prototype was designed by combining nursing and 

engineering knowledge that would distribute a more balanced nurse-to-patient workload 

assignment. It was the first time a tool like this would be created from data providing 

information about patient diagnoses, and direct care time spent by nurses with patients 

with those diagnoses. Outcome (b) was needed because, to date, there is scant evidence 
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available to nurses to help make nurse-to-patient assignments, nor it is known why there 

is greater patient mortality on the weekend versus weekdays. 

Punnakitikashem (2007), an engineering student and also a member of the 

research team. used stochastic programming to create the nurse-to-patient assignment 

prototype. Concurrently, simulation and classification codes/diagnostic related groups 

and regression trees were created by a second engineering student to predict and classify 

information to create an evaluation tool of the nurse to patient assignments made in real 

time (Sundaramoorthi, 2007). 

The focus of the primary research project was to create a simulation and 

optimization prototype providing a balanced workload assignment by creating 

collaboration between nursing and engineering (Punnakitikashem et al., 2006; 

Sundaramoorthi et al., 2006). As planned, data collection was started immediately 

following IRB approval. 

To begin the project, simulation of nurse-to-patient statling was created from 

regression trees (Sundaramoothi, 2007). This involved using the collected data to predict 

where the nurse would go next with regard to the last seven places the nurse had been. 

This simulation supported staffing ratios of less than the one nurse per five or more 

patients. It was also discovered from preliminary analyses of the data that RNs and 

LVNs went into the room the same amount of time, but the L VNs did not stay in the 

room as long as the RN. 

The prototype was created in stages. The research team created the prototype 

with the intent of assigning each nurse a more balanced workload assignment. Nurses 
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received a ratio of one nurse to five or six patients. The charge nurse was able to make 

other selections within the prototype such as nurse type (i.e. RN, L VN, or RN-pedi, RN

chemo, RN-neuro ), the number of nurses scheduled for a shift, and patient information 

such as room number, patient diagnosis, and the acuity level of the patient. After 

selecting the information in the prototype, the charge nurse would then click a button to 

optimize the workload assignment. Room location was a factor built into the prototype 

so that nurses did not walk great distances. Another factor was acuity, which was 

associated with the highest noted direct care time for specific patient diagnoses 

associated with a room. This was a choice within the prototype in addition to the acuity 

the nurse was able to assign to a patient. Within 3 minutes, the prototype would provide 

a balanced workload shift assignment for each nurse. 

Once the prototype was created it was tested by asking RN-BSN nursing 

students to participate in a research study. Students were first taught how to use the 

prototype to create a shift assignment. Scenarios were then handed out to the students 

and they were asked to simulate what they would do as the charge nurse making 

assignments. Last, the nursing students were surveyed to find out what they did and did 

not like about the nurse-to-patient workload assignment that was made by the prototype. 

The students participating in the project stated that they liked the ease, the 

consideration of patient diagnoses, and the assignments that were created (Baker, 

Tindell, Buckley-Behan, Rosenberger, Punnakitikashem, and Turpin, in press). It was 

reported that the majority would support the use of a prototype that considered patient 
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diagnoses and direct care time since it was not currently being considered in making 

nurse-to-patient assignments. 

Setting 

A 250 bed, not-for-profit hospital in North Central Texas used a nurse locator 

badge which is worn by each nurse . Data collected on the two medical-surgical units at 

this hospital were used for this study. The units, called South and North which have 26 

and 28 beds respectively were staffed by RNs and LVNs. Nurses were cross-trained on 

both units to work either the 4North or 4South medical-surgical unit. Some of the RNs 

and L VNs working on the units were agency nurses . Agency nurses are those who are on 

temporary assignment by a contracted company. The temporary assignment consisted of 

either an 8 or 12 hour shitt. All of the staff nurses and agency nurses are trained to care 

for the medical-surgical patients admitted to either of the units. 

Patients were randomly admitted to each unit, and they presented with a variety 

of admitting diagnoses. Patients admitted to either of the medical-surgical units had 

diagnoses categorized under one of the ICD-9 codes. Pediatric patients, maternal 

patients, neurological patients, musculoskeletal patients, and gastric patients were some 

of the presenting medical-surgical diagnoses admitted to either of the medical-surgical 

units. 

Population and Sample 

The non-probability convenience sample consisted of all RNs and L VNs and their 

locations on the two medical-surgical units and all discharge patient diagnoses in the 

corresponding rooms for the matched days of data collection between March 2004 and 
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September 2004. The sample included all RNs and LVNs that worked full time on each 

medical-surgical unit, RNs and L VNs floating from another unit, and agency nurses 

working a shift. The locator badges for agency nurses did not indicate RN or L VN for 

those nurses; all other nurses were identified as RN or L VN through the locator device. 

lnclusion criteria were admission and discharge on either unit with a primary discharge 

patient diagnosis and any nurse wearing a locator badge who spent time in the patient's 

room. In addition, data for the secondary analysis were obtained from the primary study 

database. In the primary study, data were obtained on each medical-surgical unit and 

included direct care time spent in the room, nurse and nurse type, time of day, day, shift. 

month, room location, and patient diagnoses. Patient diagnoses included 19 major ICD 

codes: (a) infectious and parasitic diseases; (b) neoplasms; (c) endocrine; (d) mental 

disorders; (e) nervous system and sense organs; (t) circulatory system; (g) respiratory 

system; (h) digestive system; (i) genitourinary system; (j) pregnancy, childbirth, and the 

puerperium; (k) skin and subcutaneous tissue; (1) musculoskeletal system; (m) congenital 

anomalies; (n) conditions in the perinatal period; (o) symptoms, signs and ill-defined 

conditions; (p) injury and poisoning; (q) V codes; (r) E codes; and (s) all other codes not 

previously identified. Exclusion criteria were those persons in the electronic database that 

were unit secretaries and patient care technicians, or did not provide direct nursing care 

time spent with patients. 
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Protection of Human Subjects 

The hospital where the data were gathered and the University of Texas at 

Arlington lRB approved the primary study. [n addition, for the purpose of this secondary 

analysis, the Texas Woman's University [RB also approved the study. 

To maintain confidentiality of the nurse and patient data, the encryption program 

created by the engineers was used each week as data were gathered. Once the data from 

each unit was loaded into the research laptop the encryption program was used before 

the data were taken out of the hospital (Sundam10orthi, 2007). The encryption code 

changed room numbers, dates, and locator badge numbers so that it was not possible to 

identify the patient or the nurse. However, it was possible to identify if the nurse was an 

RN or L VN, and was listed in the database as nurse type. Because the data were 

encrypted before leaving the hospital it was deemed that there was minimal risk for 

patients or nurses. The encrypted data was kept for 5 years, at which time it was 

destroyed. Currently, it is kept in a locked office and is used only for research purposes. 

The data has been deleted from the research laptop and any disk that has the encrypted 

data on it will be shredded after 5 years. 

Instruments 

The Hill-Rom COMposer@ is an electronic system that records second-to-second 

locations of all persons wearing a locator badge. The locator badge records every location 

of the nurse while on the medical-surgical unit. Locations were recorded by room 

number, hallway, nurse station, medication room, utility rooms, and if the nurse was an 

RN or LVN. When the nurse left the floor, the electronic system no longer recorded the 

71 



nurse location. Weekly data were collected and imported into an Excel file nursing 

database. After encryption in Excel, both the nursing database (received weekly) and the 

patient database (received monthly) were merged into one Excel database and later 

exported into a SAS file. In the database, each month changed after 28 days. Once day 28 

was reached, a new month began. After data collection and encryption, it was exported 

into the SAS database (SAS, Inc., Cary, NC, USA). 

Reliability of the Hill-Rom COMposerCID was not reported by the manufacturer. 

However, Cheung (2002) reports reliability and validity of the Hill-Rom COMposer<.ID as 

accurate for full time employees. For this study, the assumption was that the Hill-Rom 

COM poser® system was accurate in recording second-by-second movement of the nurse. 

Because the locator badge number was automatically registered in the electronic system, 

the only information that was manually entered once into the computer system was the 

nurse name and nurse type (i.e. RN or LYN). The system was used to call the nurse 

throughout the shift when an assigned patient was in need of assistance; therefore, names 

and nurse type must be accurate for each shift. Agency nurses were given a badge labeled 

'·agency" upon beginning their shift; therefore, specific information on agency nurses 

were not recorded in the electronic system with a name and RN or L VN, it simply 

showed "agency." The researcher worked on both units as a staff nurse on weekends 

during the time data were collected. When noted that a name or title were missing, the 

unit secretary was responsible for manually updating the records. At in-services for unit 

secretaries, they were asked to check and update all nurse information. At in-services for 
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nurses they were asked to make sure they wore their locator badges and that their 

information was correct in the Hill-Rom COMposer® call system. 

Patient diagnoses were obtained from the Medical Records Manager. Monthly, 

data were exported into an Excel file and saved to a mass storage device, which was 

given to the research assistant. The data included ICD-9 patient diagnoses codes, date 

and time of admission, and date and time of discharge for a specific room number on the 

medical-surgical unit. After the nurse database and the patient database were retrieved by 

the engineering research assistant, they were encrypted to de-identify nurses and 

patients. The patient database and the nurse database were merged by matching 

encrypted room numbers. The encryption program automatically was programmed to 

provide patient confidentiality by changing the room number, date of admission, and 

date of discharge. The merged Excel databases were then exported into SAS. 

Patient diagnoses upon discharge were the diagnoses recorded for ICD-9 codes. 

Those codes were determined by the coder who read the discharge patient diagnoses 

using the ICD-9 book. It was assumed the coders correctly selected the discharge code 

number for the discharged patient diagnosis. Coders were required to attend classes to 

learn how to code correctly. Codes are used so that hospitals will be reimbursed for the 

cost of patient care. 

Data Collection 

Data were gathered from the Hill-Rom COMposer® electronic computer 

database and the medical records manager. Data from March 2004 to March 2005 were 

collected: however, only data through September 2004 were included in the final 
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primary database because the ICD-9 codes changed after September 2004. The following 

variables were present in the database: (a) location. including patient rooms, hallways, 

nurses' station, break room, and medication room, (b) individual nurses, (c) patient 

diagnosis codes upon discharge, ( d) 0700 on Monday and ending 0700 on Saturday for 

weekdays, and 0700 on Saturday ending on Monday at 0700 for weekends, ( e) month 

and date beginning on day one for each month and beginning a new month after day 28, 

and (t) direct nursing care as the time in seconds spent in the room directly caring for the 

patient. The primary data were initially collected and processed by a SAS program and 

cleaned by a research assistant using C++, MATLAB, and SAS. The cleaning process 

was described in depth in Sundarmoorthi's ( l 997) dissertation and included up to 40 

total steps. Nineteen specific steps are included in Appendix A. 

The data were collected for the primary study using the following steps: (a) each 

Saturday the engineering research assistant downloaded the nurse locator badge data 

from the Hill-Rom COMposer® system located on each medical-surgical unit at the 

nurses ' station, (b) the nurse locator badge information ( direct care time in seconds, 

time. date, month, nurse, nurse type, and location) was transferred by the engineering 

research assistant to the research laptop and the encrypted program was nm on the data, 

(c) monthly, the research assistant received data on a mass storage device from the 

medical records manager with patient information (admit time, admit day, admit month, 

admit room, and discharge diagnosis) which was already in an Excel file; data were 

encrypted and merged into the Excel nurse file by matching encrypted room numbers, 

(d) data were cleaned by the research assistant using C++, Matlab, and SAS, (e) data 
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containing the variables for the secondary analysis were subsequently downloaded onto a 

disk and given to the researcher. 

For this study, the data were first converted to an SPSS database. At that time the 

database was checked and it was not necessary to clean the data further. SPSS was used 

to conduct the secondary analysis for this study. 

The database contained direct care time spent in seconds, time of the day the 

nurse entered the room, day of the month, shift, nurse, location, discharge diagnosis. and 

month. The time of day corresponded to a 24-hour clock. The day of the month was 

always one through twenty-eight for each month; and a new month began after the 28th 

day. Shift was according to three, 8-hour shifts during weekdays and two. 12-hour shifts 

during weekends. For example, weekdays were the shifts from 0700 Monday to 0700 

Saturday and weekends were the shifts from 0700 Saturday to 0700 Monday. 

Each nurse was individually identified on 4S and 4N. Their location was 

captured by the locator badge, and each patient room location was coded as 1-26 on both 

the 4South unit and the 4North unit. Nurse-to-patient ratios were determined by dividing 

the total number of nurses on a shift by the total number of patients on a shift. 

Treatment of Data 

Multiple linear regression was used for this secondary analysis. The general 

linear mixed model was first considered for the analysis of this data; however, 

categorical variables that work well in this model were re-coded into binary variables, 

which work better using multiple linear regression. Multiple linear regression allows one 

to estimate the value of the dependent variable based on the independent variable values 
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(Bums & Grove, 2005). The regression equation predicts values of the dependent 

variable based on the independent variables. Therefore, the nurse-to-patient ratios, unit 

( 4S/4N), weekends and weekdays were the independent variables being considered to 

predict the effect on the dependent variable of direct nursing care time spent by the nurse 

with the patient. According to Zeigler and Sauls (2008) descriptive statistics are used to 

describe the sample. This data sample was initially checked by looking at the descriptive 

statistics, such as frequencies, to ensure they were 24 hours for the time of day variable, 

28 days for the month, 6 months of data labeled as Month 1- Month 6 collected in 2004, 

5 shifts, 26 room locations, and l 9 patient diagnoses. A level of significance was set at 

.001 for this study. 

The hypotheses were tested using multiple linear regression. First, normality was 

checked for all variables. Next, the best model was developed, which best predicted the 

data. The independent variables were entered as weekends/weekdays, nurse-to-patient 

ratios, and the two medical-surgical units (4S/4N) and provided information on how they 

impacted the dependent variable of nursing direct care time spent with the patient. The 

following programming steps were completed in SPSS: 

1. Data of 4 South and 4 North were merged together into one database for 

this secondary analysis. 4South were coded as l and 4North as 2 for the 

variable named unit. 

, Location data of rooms 1-26 was used as locations for patient rooms; all 

other locations were deleted. 
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3. Patient diagnoses of O or 20 were deleted for any patient diagnosis, as 

they were codes for entry into a non-patient room or a patient room that 

was empty at the time; only diagnoses codes of 1- l 9 were used 

4. A new variable was created for weekdays and weekend (w/w). Shift I, 2, 

and 3 were be coded as a l = weekdays and shift 4 and 5 as a 2 === 

weekend. 

5. The data were sorted by month, day, and shift to yield the number of 

patients in that shift and the number of nurses in that shi tt. 

6. Nurse-to-patient ratio is a mathematical ratio that was calculated by the 

total number of nurses divided by the total number of patients per shift. 

First, the number of patients and nurses was detennined using the 

observations by unit (4South 4North) month, day. and shift. The number 

of assigned patients and the number of assigned nurses within that shift 

were recorded to then determine the nurse-to-patient ratios. For example, 

ifthere were 4 nurses (per month, per day, per shift) on a unit divided by 

22 (the number of patients per month, per day, per shift on the same unit) 

the result was 0.18 Nurse-to-patient ratio. 

7. The sum of direct care time per patient per hour was calculated using the 

total direct care time in a shift, divided by the total number of patients in 

that shift, divided by the number of hours of that shift (8 hours for 

weekday shifts or 12 hours for weekend shifts). The resulting value 

yielded the seconds of direct care time per patient per hour that the nurse 
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spent in that room. For example, 500 seconds of total direct care time 

divided by 22 total patients in a shift, divided by 8 hours of the shift 

yields 2.84 seconds direct care time per patient per hour that the nurse 

spent in the room. 

8. 99% Confidence Intervals were provided for the parameter estimates of 

the model coefficients. 

Following are the variables and their level of measurement: 

Table I. 

Variables and Levels of Measurement 

Variable 

Nurse-to-patient ratio 

Direct Care Time 

Patient Diagnosis 

Weekend/Weekdays 

4South/4North 

Level of measurement 

Ratio 

Ratio 

Nominal for the 19 categories 

Nominal 1 =weekdays 2=weekend 

Nominal 1 =4S 2=4 N 

Since the data existed, no power analysis was done. The assumptions for multiple 

linear regression are (a) nom1ally distributed data, (b) linearity, and ( c) 

homoscedasticity. If the sample size is large enough, the Central Limit Theorem 

guarantees that the sample will be normally distributed (Bums & Grove, 2005). 

Therefore, because the sample size is so large in this dataset normal distributions are not 

a concern. However, histograms provide information about the distribution of data and 
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were obtained. Pearson Product Moment correlations provided infonnation about 

linearity. and Levene tests provided information about the homogeneity of variance 

(homoscedasticity). Homoscedasticity indicates the equality of variance for each variable 

between groups. The multiple linear regression model for this study is presented in 

r igure 2. 

Y (DCT) =constant+ coefficient1 * Nurse-to-patient ratio+ 

coef±icient2 * Weekend/Weekdays+ 

coefficient3 * 4S/4N 

Y=DCT 

X 1 = Nurse-to-patient ratio (ratio) 

x~= Weekend/Weekdays (nominal l or 2) 

X.,= 4South/4North Mcd-Surg units (nominal 1 or 2) 

Figure 2. Multiple linear regression model and equations 
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Hypothesis Testing 

The following illustrates how the hypotheses corresponded to the theoretical 

model presented above: 

Table 2. 

Equation and Hypotheses 

Model equation independent variables 

cocfficient 1 * N urse-to-paticnt ratio + 

coefficient2 * Weekend/Weekdays + 

coefficient3 *4S/4N 

Research Hypothesis One-Three 

Equation 

NTPR as a main effect will result in decreased OCT 

as NTPR increases 

The main effect of weekends versus weekdays will 

be decreased OCT on weekends 

OCT will not be dependent on the medical-surgical 

4S/4N nursing unit 

All independent variables were nm in the model at the same time. This allowed 

each independent variable to be analyzed in a way that the researcher could see how one 

independent variable affected the dependent variable. In other words, while holding 

constant the other independent variables in the model, the affect of one independent 

variable is analyzed on the dependent variable. The main effect of each independent 

variable was tested to see the impact on the dependent variable. The output provided 

coefficients, t statistics, and p values for each hypothesis. The p value of the t statistic 

was measured against the .00 l level of significance that was set for this study. [f the p 

value is less than .00 l there will be a statistically significant effect on the dependent 

variable. 
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According to Portney and Watkins (2000), a way to measure the true effect is to 

establish an upper and lower range called a confidence interval. [t is another way of 

testing the hypothesis. Confidence intervals were calculated for each coefficient to test 

the corresponding hypothesis within the model. The confidence interval represents the 

range of values around the true effect. The limits of the confidence interval were 

determined by the variability of the data and the assigned limits the researcher made. 

Confidence intervals for this model were calculated by using the t distribution at the 99% 

confidence level. 

The last hypothesis that was tested was: frequencies of all medical-surgical 

patient diagnoses will increase on weekends versus weekdays. It was tested using a Chi

square test of independence to determine differences in the frequencies of types of 

patient diagnoses between weekends and weekdays. According to Holcomb (2009), a 

chi-square test of independence tests statistical significance between two nominal 

variables. Crosstabs within chi-square were run to determine significant differences 

between weekends versus weekdays by patient diagnoses. Due to the large data set. 

significance was set at the .001 level. 

Summary 

This chapter discussed a quantitative study design using data for secondary 

analysis to investigate whether there were differences between direct nursing care time 

on weekend versus weekday, nurse-to-patient staffing ratios, medical-surgical units and 

weekend versus weekday patient diagnoses. The primary study was described first as 

well as the need for a secondary analysis of the data. The setting included the North 
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Central Texas hospital where data were collected. The target population was then 

described and the convenience sample of patient diagnoses and nurses were described. 

Protection of human subject's discussion included description of the data and the process 

of encryption and confidentiality. The Hill-Rom COMposer® electronic system and the 

medical records of patients were the instrnments used for data collection and were 

encrypted before leaving the hospital. Last, the treatment of data included discussion of 

each step that was taken to conduct a secondary analysis of the primary data. Multiple 

regression and confidence intervals were used to answer all but one hypothesis. Chi

square test of independence was used to determine if there were different types of patient 

diagnoses on weekends versus weekdays for the last hypothesis. 
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CHAPTER IV 

ANALYS[S OF DATA 

The purpose of this proposed study was to determine differences in time spent 

providing direct nursing care on weekends versus weekdays, nurse-to-patient ratios, 

medical-surgical nursing units, and weekend versus weekday patient diagnoses. This 

chapter involves the results of data analyses. ft is important to note that in the initial study 

proposal the general linear mixed model was going to be used. However, because of 

binary variables it was determined that linear regression was the better statistical model 

for analysis of this data. Normality, linearity and homoscedasticity were reviewed. f n 

addition to correlations, residual scattcrplots were reviewed for homoscedasticity. 

Nothing looked promising until a weighted least squares regression was computed. 

Transformation of the log normal and square root of direct care time were done in hopes 

of a good linear regression model. This was done in an attempt to transform the data and 

alter the distribution qualities making it possible to use the variable in the analysis. 

However. they were not helpful. The absolute value of the residuals were calculated and 

the regression with the absolute values as the response variable and the binary 

Weekend/Weekday (the funnel variable) as the predictor was computed. The SD 

estimates were calculated for the Weekend/Weekday variable and the correct weights for 

the weighted least squares was found, and was run in SPSS as a weighted regression. The 

F test and t tests and estimated coefficients were valid and this model was used. 
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A description of the sample by observations will be discussed. Following, the 

initial analysis will be illustrated along with descriptions of demographic observations. 

Next, predictive models will be analyzed and the results reported. The data will be 

reported using two difierent analyses. First, weighted least square multiple linear 

regression analysis will be used when reporting findings for the first three hypotheses. In 

the weighted least square multiple linear regression equation, direct care time was the 

dependent variable discussed. The independent variables discussed in the equation of the 

multiple linear regression model were nurse-to-patient ratio, weekends/weekdays, and 

type of unit ( 4S/4N). Chi square was used for the fourth hypothesis to determine the 

frequencies of specific medical-surgical patient diagnoses regarding weekends versus 

weekdays. 

First, it is important to note the four hypotheses, which tlowed from the four aims 

of the study. The aims were (a) to determine difforences in nurse-to-patient staffing ratios 

and direct care time on medical-surgical inpatient units in an acute care hospital, (b) to 

determine differences in direct nursing care time on 24-hour weekend shifts versus 24-

hour weekday shifts on medical-surgical inpatient units in an acute care hospital, ( c) to 

determine differences in direct nursing care time on two medical-surgical inpatient units 

in an acute care hospital, and (d) to determine differences in patient diagnoses on 24-hour 

weekend shifts versus 24-hour weekday shifts on medical-surgical in-patients in an acute 

care hospital. The four hypotheses were (a) nurse-to-patient ratios as a main effect will 

result in decreased direct care times as nurse-to-patient ratios increase, (b) the main effect 

of weekends versus weekdays will be decreased direct care time on weekends, (c) direct 
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care time will not be dependent on the medical-surgical 4S/4N nursing unit, and (d) 

frequencies of specific medical-surgical patient diagnoses increase on weekends versus 

weekdays. 

Description of Sample 

The primary data file contained a total of 251,138 observations from two separate 

units: 4North (n = 129,895; [51.7%)) and 4South (n = 121,243; [48.3%]). Each 

observation reflected the number of seconds the nurse spent with each individual patient 

each time that the patient's room was entered during their hospital stay. Individual 

patients were identified in the file using the room location and diagnosis. For example, it 

was assumed that the same diagnosis in the same location for each shift was one 

individual patient. Therefore, the number of patients per shift was calculated based on the 

total number of unique diagnoses per room during each shift. There were a total of 135 

nurses from both units. The number of nurses per shift was calculated based on the total 

number of unique nurse ID numbers during each shift. Finally, the total number of 

seconds that nurses spent with patients per shift was calculated by summing the seconds 

spent with patients during each shift. Using the resulting calculations, the nurse-to-patient 

ratio for each shift was computed by dividing the number of nurses per shift by the 

number of patients per shift. The direct care time was calculated by the total number of 

seconds in a shift divided by the number of patients divided by the number of hours per 

shift (8 hours for weekday shifts and 12 hours for weekend shifts). The final calculation 

represented the direct care time in seconds per patient per hour. 
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The final data file used for this secondary analysis was comprised of data at the 

shift-level. For example, the file contained one record for each unit for each shift of each 

day during the study period. These observations will be referred to as shifts. As shown in 

Table 3, the final file for this study included 416 observations from the 4North unit 

(49.2%) and 429 observations from the 4South unit (50.8%). Roughly 75% of the 

observations were from weekday shifts and 25% were from weekend shifts. 

Table 3. 
Frequencies and Percentages for Categorical Demographic Variables 

Unit Type 
North 
South 

Shift Type 
Weekday 0700-1500 
Weekday 1500-2300 
Weekday 2300-0700 
Weekend 0700-1900 
Weekend 1900-0700 

Time of Week 
Weekday 
Weekend 

Month 
Month 1 
Month2 
Month 3 
Month4 
Month 5 
Month 6 
Month 7 

N 

416 
429 

212 
212 
214 

83 
124 

638 
207 

123 
160 
160 
104 
158 
120 
20 

86 

% 

49.2 
50.8 

25.1 
25.1 
25.3 

9.8 
14.7 

75.5 
24.5 

14.6 
18.9 
18.9 
12.3 
18.7 
14.2 
2.4 



More specifically, 25.1% of the observations were from the day weekday shift 

0700 - 1500, 25.1 % were from the evening weekday shift 1500 - 2300, and 25.3% were 

from the night weekday shift 2300-0700. In addition, 9.8% were from the day weekend 

shift 0700 - 1900, and 14. 7% were from the night weekend shift 1900 - 0700. In terms of 

months in 2004 when data was collected, 14.6% of the observations were from Month-I, 

18.9% were from Month-2, 18.9% were from Month-3, 12.3% were from Month-4, 

18.7% were from Month-5, 14.2% were from Month-6, and only 2.4% were from Month-

7. 

The average number of seconds spent with patients during each shift (8-hr shift 

and 12-hr shift) was 39,159.93 seconds (SD= 18,377.88) and ranged from 1,502.00 to 

89,325.00 seconds (see Table 4). The average number of nurses per shift ranged from 2 to 

19, with an average of 10 nurses per shift (M = 10.42, SD= 3.22). There were an average 

of 22 patients per shift (M = 22.08, SD= 4.34) with a range from 6 to 33 patients per 

shift. 

Table 4. 
Means and Standard Deviations for Total Seconds, Number of Nurses, and Number of 
Patients per Shift 

N Mean SD Min Max 

Total Seconds per Shift 845 39,159.93 18,377.88 1,502.00 89,325.00 

Number of Nurses per Shift 845 10.42 3.22 2.00 19.00 

Number of Patients per Shift 845 22.08 4.34 6.00 33.00 
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Preliminary Analysis 

Normality 

Histograms on each variable were computed and it was noted none of the 

variables were normally distributed. However, according to Bums and Grove (2005) 

because the dataset is so large, a normal distribution is not a major concern. In addition, 

Tabachnick and Fidell (2007) state that linear regression is so robust that normality of 

variables is not necessary to achieve. Linearity and homoscedasticity was deemed to be 

the most important preliminary tests for linear regression. 

Linearity 

Pearson's product moment correlations were conducted in order to examine the 

relationships between the continuous variables and the dependent measures and to 

establish the linearity. The results revealed several statistically significant correlations 

(see Table 5). The number of patients per shift was significantly positively correlated 

with the number of nurses per shift, r (843) = .60,p < .001; the total seconds spent with 

patients per shift, r (843) = .57,p < .001; and the direct care time (measured in seconds 

per patient per hour), r (843) = .40,p < .001. Thus, as the number of patients increased, 

the number of nurses also increased. Similarly, increasing numbers of patients were 

associated with a greater overall amount of direct care time spent with patients during 

each shift, as well as more time spent with each patient per hour. The number of nurses 

per shift was also significantly related to the total number of seconds spent with patients 

during each shift, r (843) = .48,p < .001; the nurse-to-patient ratio, r (843) = .76,p < 

.001; and the direct care time (measured in seconds per patient per hour), r (843) = .48, p 
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< .001. A greater number of nurses per shift were related to more time spent with patients 

every hour. Finally, as the number of nurses per shift increased. the nurse-to-patient ratio 

also increased. 

Table 5 

Pearson 's Product Moment Correlations Between Nurse-to-Patient Ratio. Direct Care 

Time. Total Seconds. Number of Nurses. and Number of Patients 

Number of 
Nurses per Shift 

Total OCT 
Seconds per 
shift 

Nurse-to-Patient 
Ratio 

OCT in seconds 
per patient per 
hour 

Note. p < .001 

Total OCT 
Number of Number of Seconds per 

Patients per Shift Nurses per Shift Shift 

.599 •• 

. 574 •• .484 •• 

-.035 . 761 •• .165 • • 

. 396 •• .478 •• .932 •• 

Nurse-to
Patient Ratio 

.296 •• 

The total OCT seconds spent with patients during a shift was significantly 

correlated with the nurse-to-patient ratio, r (843) = . l 7, p < .001 and the direct care time 

(measured in seconds per patient per hour), r (843) = .93, p < .001 . Thus, as the total 

direct care time spent with patients increased, so did the nurse-to-patient ratio, as well as 

the amount of direct care time spent with each patient every hour. Finally, the nurse-to-
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patient ratio was significantly cotTelated with the direct care time (seconds per patient per 

hour), r (843) = .30, p < .00 l, indicating that as the nurse-to-patient ratio increased, so 

did the amount of time spent with patients every hour. 

Homoscedasticity 

In order to assess the assumption of homoscedasticity, the dependent variable of 

direct care time and the independent variables of nurse-to-patient ratio, 

weekend/weekday, and specific unit (4S/4N) were entered into the regression equation 

within SPSS. At that time it was noted that there was heteroscedasticity with respect to 

the variable of weekend/weekday (See Figure 3 ). The assumption of homoscedasticity is 

that the standard deviations of etTors of prediction are approximately equal for all 

predicted direct nursing care time scores (Tabachnik & Fidell, 2007). The picture of 

homoscedasticity in a scatter plot reveals that the band of residuals is approximately 

equal in width at all values of the predicted direct nursing care time. One symptom of 

heteroscedasticity is a picture of the scatter plot that reveals the band of residuals 

becoming wider at larger predicted values. This was the case with the independent 

variable of weekend/weekday. Some possible remedies for heteroscedasticity are the log 

normal and the square root transformation of the dependent variable. 
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The natural log transformation and square root were done on the response variable 

of direct care time in order to try to alleviate the problem of heteroscedasticity and thus 

meet the assumptions of a good linear regression model. This was done in an attempt to 

transform the data and alter the distribution qualities making it possible to use the 

Weekend/Weekday variable in the analysis. The natural log transformation was 

computed first. A new variable was created to calculate the natural logarithm for the 

variable total of direct nursing care time. The new dependent variable was logtransormdct 

and the independent variables were weekend/weekday, 4S/4N, and NTPR. However, 

even though the heteroscedactisity was no longer a problem the analysis revealed an K1 

91 



(.012) indicating nothing meaningful could be determined from the model. Next, square 

roots were calculated up to eight times in an attempt to achieve homoscedasticity. Even 

though homoscedasticity was obtained, normality was lost, which had been acquired 

before the transformations. Therefore, the alternate approach for handling 

heteroscedasticity that does not affect normality is the weighted least squares approach. 

The weighted least square regression is considered a remedy and the proper 

proc~dure for the non-constant variance called heteroscedasticity (Tabachnik & Fidell, 

2007). This procedure involves weighting the regression by the variance of the variable 

that produces the heteroscedasticity. Each term of the equation for the weighted least 

squares is as follows: loss= (observed-predicted)2 * ( l/x2). Specifically, the equation 

means that the loss function specifies the difference of the observed minus the predicted 

value of the dependent variable from the model squared, weighted by the inverse of 

estimates (weights) of the error variance for each response. The sum of the loss is 

minimized by the parameter estimates produced by the weighted least squares procedure. 

To compute the needed weights the absolute value of the residuals obtained from 

the original regression were calculated within SPSS and named absres. A regression was 

run using the absres as the dependent variable and the weekend/weekday variable as the 

independent variable. The coefficients of this model provided an estimate of the error 

standard deviation for each of the two levels of the weekend/weekday variable. These 

estimates were squared and inverted to be used as the weights in the weighted least 

squares regression. The estimate of the error standard deviation for the 0-level variable of 

weekend/weekday taken from the SPSS output was 50.244. The estimate of the error 
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standard deviation for the I-level variable of weekend/weekday taken from the SPSS 

output was 50.244 plus 21.803. 

Results 

The model from the Weighted Least Square Regression was entered into the 

formula and yielded the results reported in Table 6. The dependent variable of direct care 

time and the independent variables used in the Weighted Least Squares Regression 

Model were (a) 4S/4N, (b) weekend/weekday, and (c) nurse-to-patient ratio. A summary 

ofregression coefficients (see Table 4) indicates that nurse-to-patient ratios, and time of 

week significantly contributed to the model (p = .000). Medical-Surgical units 4S/4N did 

not significantly contribute to the model (p = .007). The R2 does not have the same 

meaning when the Weighted Least Square Regression model is used (V. Chen, personal 

communication, November 10, 2009). Instead, the t test and estimated coefficients are 

more valid predictors. Therefore, the remaining discussion will focus on the estimated 

coefficients and corresponding t test. 
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Table 6. 

Multiple Linear Regression Weighted Least Squares Al/ode! Results 

Coefficient Std 99% Confidence 
Beta Error p lntervals 

Nurse-to-patient ratio .248 25.150 7.287 .000 l l 8.388-248.162 

Time of Week (W/W) .371 6.101 l l .340 .000 53.447-84.926 

Unit Type (4S/4N) .083 5.661 2.684 .007 .589-29.800 

The p values indicate the relative influence of the variables entered into the 

Weighted Least Squares Linear Regression Model. Further, the p is a partial correlation 

coefficient that is a measure of the relationship between two variables (independent and 

dependent) with the other variables being held constant. The t statistic that is reported is 

derived from the p divided by the standard error of p, which will be reported with the p 

value. Of the three predictors nurse-to-patient ratio had a significant ettect on direct care 

time (P = .24~ t = 7.287, p = .000), Weekend/Weekday had the greatest effect on direct 

care time (P = .37, t = l l.340, p = .000), and unit type had the least amount of effect on 

direct care time (P = .08, t = 2.684, p = .007). Weekend/weekday and 4S/4N were re

coded for the regression equation as O = weekend, l = weekday, and O = 4N, 1 = 4S. That 

is to say, the predicted value of direct care time changes by the value of the parameter 

estimate for that variable when changed from the zero level (weekend/4N) to the one 

level (weekdays/4S) of the variable, if other independent variables are held constant. 

Specific results will be discussed with each hypothesis in the following paragraphs. [n 
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addition, confidence intervals will be discussed. Confidence intervals provide more 

accurate infomrntion about predictions. For this study. confidence intervals were set at 

the 99% level, which means one can be confident if repeated with an infinite number of 

samples that the score would be captured within the lower and upper range of the 

confidence intervals 99% of the time. See Figure 4. 

Y (OCT)= constant+ coefiicient 1 * Nurse-to-patient ratio+ 

coefficient2 *Weekend/Weekdays+ 

coefficient3 * 4S/4N 

Figure 4. Regression equation 

Hyporhesis One 

Hypothesis one. nurse-to-patient ratios as a main effect will result in decreased 

direct care times as nurse-to-patient ratios increase was entered into the regression 

equation. It revealed that direct nursing care time increased by 183.275 seconds for every 

nurse increase in nurse-to-patient ratio when patients, weekend/weekday and 4S/4N were 

held constant. Specifically. as each nurse increases when patients stay the same and the 

other independent variables of weekend/weekday and 4S/4N arc partialcd out, direct 

nursing care time increases between 2-4 seconds per patient per hour. In addition. the 

coefficient of nurse-to-patient ratios was positively associated with direct nursing care 

time (99% CI. l 18.388-248.162: p = .000). 

Hypothesis Tv. .10 

Hypothesis two. the main effect of weekend versus weekday will be decreased 

direct care time on the weekend was entered into the regression equation and the 
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following results were discovered. Direct care time increased by 69.188 seconds on 

weekdays over weekends when nurse-to-patient ratio and 4S/4N were the same on 

weekend and weekday. ln addition, results of confidence intervals revealed that the 

coefficient of weekend/weekday was positively associated with direct care time (99% Cl, 

53.447-84.926; p = .000). 

Hypothesis Three 

Hypothesis three, direct care time will not be dependent on the medical-surgical 

4S/4N nursing unit was entered into the regression equation with the following results. 

Direct care time increased by 15.195 seconds on 4South over 4North when nurse-to

patient ratio and weekend/weekday were held constant. However, this was not 

statistically significant. Further, the confidence interval for the coefficient of 4S/4N was 

positively associated with direct care time (99% Cl, .589-29.800; p = .007). 

Confidence intervals of 99% for each of the first three hypotheses were positive 

and did not contain a zero. That is to say, there was a positive relationship and sutlicient 

power to detect the eftect size for each of the three confidence intervals. In addition, if an 

infinite number of samples were taken and the 99% confidence intervals computed for 

each of them, the true value of the parameter would fall within 99% of the confidence 

intervals. 

f(vpothesis Four 

Hypothesis four, frequencies of specific medical-surgical patient diagnoses 

increase on weekends versus weekdays \Vas analyzed using Chi Square crosstabs. Chi 
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square was statistically significant for differences of diagnoses on weekends versus 

weekdays/ ( 16, N = 19,463) = 8 l .21, p < .000; however, further evaluation using a 

Cramers V revealed no statistical significance. 

As previously noted, the beginning data contained a total of 251,138 observations 

from two separate units: 4North (n = 129,895; [51.7%]) and 4South (n = 121 ,243; 

[48.3% I). Each observation reflected the time that a nurse spent with an individual 

patient. Thus, each observation included information such as the room location, the 

particular nurse's ID number, the individual patient's diagnosis, the shift, and the amount 

of time spent with that patient on that visit. The number of observations in the file, 

therefore, varies based on the number of times patients were checked on by their nurses. 

For instance, one patient with one diagnosis may have been checked on 10 times during a 

shift and thus would appear in the data tile IO times. However, it would be misleading if 

this diagnosis was counted as 10 separate diagnoses when in reality it reflected only one 

occurrence of that diagnosis. Thus, in order to examine the relationship between the time 

of week and frequency of patient diagnoses, the file needed further work to minimize the 

effect of multiple observations per patient. 

Multiple rows of cases when direct care time was provided for the patient were 

identified as the location and diagnosis being the same within a single shift (by unit, by 

month, by day, by shift). In other words, in the event that one diagnosis in a shift 

appeared in the same room location multiple times, one record was kept in the file and 

the others were removed. lt is important to note that although this process minimized the 

effect of incorrectly inflating the number of diagnoses within a shift, it does not control 
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for the length of patient stay or room changes. Therefore, it is reasonable to assume that a 

certain diagnosis would require a patient to remain in the unit across multiple shifts, or 

perhaps that a patient would be moved from one room location to another. Each of these 

instances could result in the inclusion of the diagnosis as a separate record when in 

actuality the records represented the same patient. 

However, due to the lack of individual patient identification, the above process 

was deemed the best available in order to minimize the effect of multiple entries to 

examine the relationship between diagnosis and time of week in the current, exploratory 

analysis. The final reworked file contained 19,463 observations. A crosstab analysis 

using the Chi-square test was conducted to examine the relationship between diagnosis 

and time of week (weekday vs. weekend). As shown in Table 7, the results revealed a 

significant relationship,/ (16, N = 19,463) = 81.21,p < .000. 
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Table 7 

Frequencies and Percentages for Patient Diagnosis by Time of Week (N = /9,-163) 

Weekday Weekend 
n % n o,1i, :! 

Patient Diagnosis 81.21 0.000 
Infectious and Parasitic Diseases 57 0.4 IO 0.3 
Neoplasms 1090 7.0 226 5.8 
Endocrine 401 2.6 104 2.7 
Mental Disorders 44 0.3 17 0.4 
Nervous System and Sense 
Organs 93 0.6 34 0.9 
Circulatory System 562 3.6 183 4.7 
Respiratory System 521 

.., .., 
138 3.6 .) . .) 

Digestive System 984 6.3 292 7.5 
Genitourinary System 3481 77 , 

-~.J 955 24.6 
Pregnancy, Childbirth, 
Puerperium 1894 12.2 405 10.4 
Skin and Subcutaneous Tissue 232 1.5 78 2.0 
Musculoskeletal System 663 4 , . J 194 5.0 
Congenital Anomalies 2258 14.5 448 11.6 
Conditions in the Perinatal 
Period 85 0.5 20 0.5 

Injury and Poisoning l 129 7.2 294 7.6 

V Codes 1988 12.8 465 12.0 

Other Codes not Previously 
Identified 104 0.7 14 0.4 

However, despite the high level of significance, the effect size was small, 

Cramer's V = .065, indicated a very weak relationship. Indeed. when examining the 

distribution of diagnoses by time of week, there were only small differences in diagnoses 

between the weekdays and weekends. For example. of the diagnoses occurring during the 

week, there are slightly more congenital anomalies (14.5%) compared to those occurring 

during the weekend (11.6%). In addition, the diagnoses of pregnancy, childbirth, 
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puerperium were slightly more (12.2%) compared to those on the weekend (10.4%). lt 

also appears that weekend diagnoses of genitourinary system are slightly more common 

(24.6%) than weekday diagnoses of the same (22.3%). ln conclusion, because Cramers V 

indicates such a weak relationship there was no significant difference found in weekend 

versus weekday patient diagnoses. 

Summary of the Findings 

The sample was described first in this chapter using frequencies and percentages. 

Next, the assumptions of normality, linearity, and homoscedasicity were discussed for the 

preliminary analysis. The results section of the chapter reviewed each hypothesis and the 

associated statistical test. Results were then discussed. Within the weighted least squares 

multiple linear regression model, it was found that unit type did not significantly affect 

direct care. However, direct care time was significantly affected by nurse-to-patient 

ratios. Next, weekdays versus weekends significantly aftected direct care time. Using Chi 

square, it was determined that only small differences were found between diagnoses on 

weekends versus weekdays. 
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CHAPTER V 

DISCUSSION OF FINDINGS 

This chapter is a synopsis of the study and a discussion of the findings regarding 

differences in direct nursing care time on weekend versus weekday, nurse-to-patient 

ratios, and medical-surgical units (4S/4N), and weekend versus weekday patient 

diagnoses. A summary of the study, discussion of findings, conclusions and implications 

are provided in this chapter. Finally, recommendations for future study will be discussed. 

Summary of Study 

A secondary analysis of a primary dataset was done to determine differences in 

direct nursing care time on weekend versus weekday, nurse-to-patient ratios, and 

weekend versus weekday patient diagnoses. The aims of this study were: (a) to determine 

differences in nurse-to-patient statling ratios and direct nursing care time on medical

surgical inpatient units in an acute care hospital, (b) to determine differences in direct 

nursing care time on 24-hour weekend shifts versus 24-hour weekday shifts on medical

surgical inpatient units in an acute care hospital, ( c) to determine differences in direct 

nursing care time on two medical-surgical inpatient units in an acute care hospital, ( d) to 

determine differences in patient diagnoses on 24-hour weekend shifts versus 24-hour 

weekday shifts on medical-surgical inpatients in an acute care hospital. 
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The final file for analysis was comprised of data at the shift-level. For example, 

the file contained one record for each unit for each shift of each day during the study 

period. The final file included 416 observations from the North unit (49.2%) and 429 

observations from the South unit (50.8%). 

The weighted least squares regression model was used for analysis. The 

independent variables were nurse-to-patient ratio, weekends/weekdays, and 4S/4N. The 

dependent variable was direct nursing care time. Tests of normality, linearity, and 

homoscedasticity were performed before entering variables into the weighted least 

squares multiple regression model, which was used for the first three hypotheses. For the 

last hypothesis, the file was first reviewed and edited to minimize the effect of multiple 

observations per patient. In order not to inflate the number of diagnoses within a shift the 

dataset was changed. When multiple rows were identified where the location and 

diagnosis were the same for a patient within a single shift only one record was kept in the 

file. The final edited dataset contained 19,463 observations. A crosstab analysis using 

Pearson' s chi-square and a Cramers V was conducted for the last hypothesis. 

The systems model was used as the theoretical framework for the study. The 

relationship between input. throughput. and output was explored to elucidate patterns of 

patient diagnoses, nurse-to-patient ratios and direct nursing care times on medical

surgical units between weekends and weekdays. In the model, a relationship is shown 

from the input to the throughput to the output phase. The purpose of this study was to 

determine if there were differences and how these variables fit with respect to the phases 

of the systems model in patterns of direct nursing care time, weekend versus weekday, 
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nurse-to-patient staffing ratios on two medical-surgical units, and weekend versus 

weekday patient diagnoses. 

Discussion off indings 

The weighted least squares linear regression model demonstrated that nurse-to

patient ratios and time of the week significantly contributed to the model in this large 

sample of electronic data from one north central Texas hospital. Conversely, unit type did 

not significantly contribute to the model. The results of this study appear not to be similar 

to the study done by Cheung (2002). Cheung (2002) used patient-to-nurse ratio. 

Mathematically, patient-to-nurse ratio is to divide the number of patients by the number 

of nurses. Cheung (2002) found the average patient-to-nurse ratio of 4.4 per shift and the 

cmTent study found the average of patient-to-nurse ratio to be 2.2 per shift. That means 

that on average one nurse was assigned to care for 2.2 patients. The average number of 

nurses per shift ranged from 2 to l 9, and the average range of patients was 6 to 33. In 

addition, the average direct nursing care time in seconds for a shift in this study was 

39,159.93, and ranged from 1,502 to 8,932 seconds. That means that 10.87 hours per shift 

were spent by an average of 10 nurses for an average of 22 patients. On average, each 

nurse spent l .087 hours of direct nursing care time at the bedside with the patient. With 

an average of 2.2 patients, that computes to each patient receiving an average of 49.4 

minutes of direct nursing care time per shift. Cheung (2002) reported an average number 

of RN hours as 4.78, and LPNs as 0.9. The findings are very different from the current 

study. [t is important to note that Cheung separated RN hours and LPN hours, whereas, 
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this study summed the direct nursing care time of all nurses. The remainder of analysis 

will be in mathematical terms of nurse-to-patient ratio. That is to say, the number of 

nurses divided by the number of patients is the nurse-to-patient ratio. 

The first hypothesis, Nurse-to-patient ratios as a main effect will result in 

decreased direct care times as nurse-to-patient ratios increased was not supported. 

Direct care time increased by l 83.275 seconds for every unit increase in nurse-to-patient 

ratios when weekend/weekday and 4S/4N were held constant. That means, as the number 

of nurses increases the direct care time per patient per hour increases. 

This finding supports the idea that higher rates of nurse-to-patient ratios allows 

nurses to potentially spend more time providing direct patient care (Aiken et al., 2002; 

Buerhaus, Donelan. Ulrich, Nonna, & Dittus, 2006: Kovner & Gergen, l 998: Needleman 

et al.. 2002: Silber et al.. l 995). Needleman et al. (2002) found a lower rate of failure-to-
. . - . 

rescue strongly associated with a higher number of RNs-to-patients. This suggests that 

quality of care and nurse-to-patient ratios were associated. Silber et al. ( l 995) suggested 

that complication rates may not be as important as nurse-to-patient ratios when 

considering quality of care. Complications, adverse events, and failure-to-rescue may 

decrease as direct care time increases with an increased nurse-to-patient ratio. Therefore, 

we can conclude that with higher nurse-to-patient ratios and higher direct care time, 

patient safety and quality of care will likely increase. 

Kovner and Gergen ( 1998) reported lower ratios of RNs associated with higher 

patient complication rates. The current study included RNs and L VNs in the nurse-to

patient ratios. According to Kovner and Gergen (1998) an increase of .5 RN hours per 
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patient day related to a 4.2% decrease in pneumonia. The current study supports the 

findings from Kovner and Gergen ( l 998). More direct nursing care time per patient per 

hour spent at the bedside supports the notion that nosocomial infections, falls, and 

medication errors will decrease. The nurse will perhaps detect changes in the patient 

condition when spending more time per patient per hour in direct care. Therefore, higher 

nurse-to-patient ratios providing more direct nursing care time could potentially decrease 

adverse events, and failure-to-rescue. Silber et al. ( l 995) found that hospital 

characteristics associated with higher quality of care were also associated with higher 

complication rates, but lower mortality rates. 

Staffing and overwork have been considered the most serious threats to quality of 

care and patient safety with the risk of mortality increased by 7% for the addition of one 

patient to the nurse' s workload (Aiken, 2003; Stephansson et al. , 2003). Perhaps the 

higher quality of care was due to higher nurse-to-patient ratios and more direct nursing 

care time spent with the patient resulting in lower mortality rates. [n a long term care 

facility, Hom et al. (2005) reported that complications decreased with every IO-minute 

increase in direct care time provided by the nurse. They found that 30 to 40 minutes of 

direct nursing care time was associated with fewer pressure ulcers and fewer urinary tract 

infections. Adverse events and complications were not factors considered in the current 

study. As nurse-to-patient ratios increase and direct nursing care time increases nurses are 

providing more assessment and potentially detecting complications more often. 

Needleman et al. (2002) reported a lower rate of failure-to-rescue associated with 

a higher number of RNs-to-patients. Quality of care was defined as a decrease in failure-
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to-rescue. In addition, Cho et al. (2003) reported an increase of one RN hour associated 

with a decrease of 8.9% probability of a patient having pneumonia. A nursing 

characteristic may include direct nursing care time spent with a patient assisting them to 

turn, cough, and deep breath after surgery. Perhaps nurse characteristics and skills of 

organization and prioritizing abilities affect the amount of accrued direct care time spent 

with the patient. Greater nurse-to-patient ratios increase direct nursing care time; thus, 

providing the opportunity for quality care resulting in increased patient safety. 

Sochalski (2004) furthered her work by re-analyzing her data and found a strong 

relationship between quality of nursing care and tasks left undone. Direct nursing care 

time spent with the patient providing quality nursing care as evidenced by all tasks being 

completed perhaps is affected by nurse-to-patient ratios. As the nurse-to-patient ratios 

increase so does the direct nursing care time per patient per hour, which in turn provides 

more quality care as tasks are completed within a shift. Finally, Aiken (2003) and 

Stephansson et al. (2003) found that mortality increased by 7% for every patient added to 

an average nurse ·s assignment. In other words, as nurse-to-patient ratios increase, there is 

more time to spend with the patient per hour in direct nursing care time, therefore 

preventing adverse events, complications, and failure-to-rescue. 

The second hypothesis, the main effect of weekends versus weekdays will be 

decreased direct care time on weekends was supported. Direct care time per patient per 

hour increased by 69.188 seconds on weekdays over the weekend when nurse-to-patient 

ratio and 4S/4N are the same on weekends and weekdays. [n other words, direct nursina . 0 

care time is greater on weekdays. 
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Perhaps direct nursing care time per patient per hour is greater on weekdays 

because more staff is available. In addition, more ancillary resources may be available to 

schedule tests and visits on weekdays. Many studies have reported higher mortality rates 

on weekends versus weekdays (Hendry, l 98 l; Mangold, l 98 l; Mathers, l 983; Stilwell et 

al., l 988; Williams et al., 1997) Hendry (1981) found Monday to have the highest 

mortality rate for high risk births and emergencies among obstetric patients, which would 

not support the idea that more direct nursing care time at the bedside would prevent 

higher rates of mortality. Hendry ( 1981) concluded that the overall rates of mortality 

were higher on weekends, which supports the idea that more direct nursing care time 

provides more quality care. This study also supports Hendry ' s ( 1981) suggestion of 

delayed care on weekends being the possible cause for higher weekend mortality. Direct 

nursing care times increase the quality of care and if care is delayed on weekends, the 

quality of care on weekends is not as great as on weekdays. 

[n addition, the suggestion made by Hamilton and Restrepo (2003) that mortality 

on weekends may be higher due to less quality of care is supported, since less direct 

nursing care time is provided on weekends. Mathers ( 1983) found overall mortality rates 

of babies born on the weekend to be 29% higher than babies born on weekdays. Mathers 

( 1983) suggested quality of care as a factor for higher weekend mortality rates. [twas 

suggested that lack of resources were the reason that quality of care was lower on 

weekends. Nurses may be providing the best care possible on weekends; however, if 

weekend nurses do not have the same resources available to them as weekday nurses, 

they will not spend as much direct nursing care time assessing patients for adverse events 
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and complications. Instead, they may be busy doing tasks that are not assigned to them 

during the week. For example, they may be spending time contacting on-call start: or 

nmning to other departments to take care of business that during the weekdays would not 

be necessary, or would be taken care of by ancillary staff. Further, Saposnik et al. (2008) 

reported weekend admissions as having 24.8% higher odds of mortality, an_d suggested 

that nurse-to-patient staffing ratios and specialized services were the reason for higher 

weekend mortality. 

The third hypothesis, Direct care time will not be dependent on the medical

surgical ./SI-IN nursing unit was supported. This variable was not statistically significant 

in the least squares regression model. Even though it was not statistically significant, 

direct nursing care time increased by 15.195 seconds on 4South over 4North when nurse

to-patient ratio and weekend/weekday were held constant. 

Even though the two units did not significantly affect direct nursing care time 

statistically, there was an increase in direct nursing care time on the 4South medical

surgical unit over the 4North medical-surgical unit. The two medical-surgical units 

admitted the same types of patient diagnoses and some of the same nurses worked on 

both units. The reason for this difference may be that the 4North unit opened 

approximately three months before this study began, and the nurses on the 4South unit 

had worked there for a long period of time. Nurses working on the 4North unit did not 

initially know where supplies were located and were not familiar with the room set-ups. 

In addition, the 4South unit is shaped into an A with fewer steps to walk to patient's 

rooms from the nurse ' s station. The 4North unit is shaped in a U with more steps to walk 
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to the patients' room from the nurses' station. Perhaps the walk time to the patient room 

affected the amount of direct nursing care time since the nurses' station on the 4North 

unit was at one end of the U, and the nurses' station on the A unit was in the middle of 

the patient· s rooms. 

Lundgren and Segesten (2001) conducted an observational study on a medical

surgical unit to categorize nursing activities. They found that comparing two observations 

of the same task was significantly different. This supports the idea that the same nurse on 

a new unit may provide differing direct care times. Cheung (2002) reported an increase in 

direct nursing care time depending on changes in types of staff. This supports the notion 

that new staff may not have been familiar with a new unit, which was reflected in less 

time spent at the bedside in direct patient care. ln addition, Colombo et al. (2005) 

reported variances in direct nursing care times when the activity was more complex. 

Perhaps patients with more complex needs and a new environment for nurses, such as a 

new patient care unit, was the reason for the slight variation that was found in the current 

study. 

The fourth hypothesis, Fequencies of specific medical-surgical patient diagnoses 

increase on weekends versus weekdays. was not supported. There was a very weak 

relationship with respect to weekend versus weekday patient diagnoses that were 

identified using Cramers Vafter crosstab analysis using Chi-square. Very small 

differences were established between all possible medical-surgical diagnoses on 

weekends and weekdays with some being slightly greater on weekdays and others on 

weekends. 
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Many studies have found mortality to be higher on weekend versus weekdays 

(Hamilton & Restrepo, 2003; Hendry, 1981; Mangold, 1981; Mathers, 1983; Macfarlane, 

1978; Stillwell et al. , 1988). More specifically, births (Gould et al. , 2005: Hamilton & 

Restrepo, 2003; Mathers, 1983 ), acute epiglottis, and acute pulmonary embolism (Bell et 

al. , 200 l ), cardiac diseases (Estabrooks et al. , 2005a) and myocardial pain (Magid et al., 

2005) were diagnoses associated with higher mortality on the weekend. This study does 

not support the idea that there are differences in diagnoses on weekends versus weekdays. 

This study does not support the findings of Haapaniemi et al. ( 1996) who reported 

higher rates of strokes on weekends and holidays than on weekdays. Haapaniemi et al. 

( 1996) suggested an increase of smoking and alcohol as the reason for more stroke 

patients being admitted on weekends. This is the first study to look at differences 

between medical-surgical diagnoses on weekends and weekdays. Findings indicate that 

cardiac diagnoses did not differ on weekends versus weekdays in this sample. Further, 

high risk diagnoses were not different on weekends versus weekdays. Therefore, high 

mortality may be due to other factors such as lower nurse-to-patient ratios and the direct 

care time spent with the patients regardless of the diagnoses. 

Theoretical Framework 

The following is the Systems Theory Model that was used for this study, which 

was previously presented in Chapter I and presented again here for clarity: 
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Patient Diagnosis 

Weekend/ 
Weekday 

Medical-surgical units 

Throughput 

Nurse-to-Patient 

Staffing Ratios 

Environment 

Figure 5. Systems theory model (Listed previously as Figure I.) 

Outout 

Direct Nursing Care 

Time 

As nurse-to-patient ratios (Throughput: work process) increased. direct care time 

(Output: product of work) increased independently of weekend and weekdays (Input: 

from the environment). This indicates that there is a relationship that flows from the work 

process. which produces the output of direct nursing care time. In addition, nurses 

coming into the system from the environment (Input) were needed to have nurse-to

patient ratios in order to increase direct nursing care time. 

Weekdays (Input: from the environment) had increased direct nursing care time 

(Output: product of work) over weekend (Input: from the environment) independently of 

nurse-to-patient ratios and 4S/4N. Again, the input clearly affected the output; however, 
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throughput was not considered. One can say that there appears to be a relationship from 

input to a work process of some sort that affected the output of direct nursing care time. 

However, this study does not delineate what variable or variables that might be. 

Direct nursing care time did not increase (Output: product of work) significantly 

with respect to 4South/4North medical-surgical units. However it did increase slightly on 

4South medical-surgical unit over the 4North medical-surgical unit (Input: from the 

environment) regardless of nurse-to-patient ratios and weekend/weekday. Therefore, the 

input does affect the output. lt is clear that a work process did take place; however, once 

again it is not known what the work process was that produced the output of increased 

direct nursing care times. 

All possible medical-surgical diagnoses (Input: enters from the environment) 

were not significantly greater on weekends versus weekdays ([nput: enters from the 

environment). There is no clear information that can be gleaned about relationships 

regarding Systems theory from this analysis. System theory does indicate the existence of 

a relationship from input to throughput to output. However, evaluation of the 

relationships from throughput to input independently of output within Systems theory 

cannot be concluded without interactions. [n this study it appears that even though 

analysis of interactions did not take place that a work process (throughput) must exist for 

direct nursing care times to be increased. 
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Conclusions and [mplications 

Based on the findings of this study, the conclusions and implications for nursing 

are discussed in the following paragraphs. The implications for nursing involve research, 

education, and clinical practice. The foundation for education and clinical practice begins 

with research. Therefore, the research conclusions are discussed first. 

There is a difference between the mathematical ratio of nurse-to-patient and 

patient-to-nurse. ln this study the mathematical ratio of nurse-to-patient was used; 

however, to compare the number of patients-to-nurse in other studies it is imperative to 

use the same mathematical ratio. The mathematical ratio of patient-to-nurse is the number 

of patients divided by the number of nurses. They were calculated from the averages 

revealed in the descriptive statistics. The patient-to-nurse ratios were less than those from 

previous studies. lt is important to note that there was no data collection of paper copy 

assignments from the north Texas hospital to compare to the electronic data collection. [t 

is also important to note that data was collected while working as a bedside nurse on the 

two medical-surgical units. Nurses began the shift with a 5 to 6 patient-to-nurse ratio. 

That is to say, one nurse provided nursing care for 5 or 6 patients. During the shift, nurses 

discharged and admitted patients, and it was possible for a nurse to care for up to 8 

patients. Therefore, when the average patient-to-nurse ratio indicated that each nurse 

provided care for 2.2 patients the data was reviewed by individual cases. The data 

revealed that some nurses' overlapped shifts, providing direct nursing care at the bedside 

as much as two or three hours into the next shift. This may explain the average of 2.2 
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patients per nurse in a shift. In addition, other nurses that were not assigned patient care 

on the medical-surgical unit spent time in direct patient care. For example, a wound care 

nurse may have spent time providing direct nursing care for the patient and would be 

counted in the nurse-to-patient ratio. The remaining discussion will use the mathematical 

ratio of nurse-to-patient. That is to say, the number of nurses in a shift divided by the 

number of patients in a shift is the nurse-to-patient ratio. 

This study found differences in direct nursing care time regarding nurse-to-patient 

ratios. As nurse-to-patient ratios increased direct nursing care time per patient per hour 

increased. This analysis indicated that as the number of nurses increases, they provide 

more direct nursing care time per patient per hour. More specifically, as nurses increase 

direct nursing care time increases 2-4 minutes per patient per hour. This supports 

previous literature. Potentially, patients receiving more direct nursing care time will have 

greater safety and quality of care and fewer adverse events, complications, and failure-to-

rescue. 

Direct nursing care time spent at the bedside was greater on weekdays. This study 

supports previous study suggestions that care is delayed on weekends. Perhaps delayed 

care on the weekend has an effect that may be one factor in higher weekend mortality 

rates. Delayed care at the bedside spent directly assessing the patient for complications, 

adverse events, and failure-to-rescue decreases quality of care. Delayed care also relates 

to quality of care; therefore, decreased direct nursing care time may be one reason for a 

higher risk of complications, adverse events, and failure-to-rescue. 
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Fm1her, resources may be available during weekdays that are not available on the 

weekends. For example, a wound care nurse that would spend a significant amount of 

direct nursing care time at the bedside during the weekday may be unavailable during the 

weekend. This was the case at the northeast Texas hospital where data were collected for 

this study. Many weekday resources were not available on the weekend. For example, 

pharmacy had limited weekend hours, dietitians were not available on weekends, diabetic 

nurse educators were not available on weekends, and many other resources were not 

available on weekends. Unavailable resources may waste nursing time. For example, the 

weekend nurse spent time making appointments for resources available only on 

weekdays. 

There was no difference between two medical-surgical units (4S/4N) receiving 

the same types of patients and the direct nursing care time provided to patients at the 

bedside. The 4South medical-surgical unit had only a slight difference in direct nursing 

care time provided to patients, which was not statistically significant, over the 4North 

unit. [t is possible that the type of unit or the fact that the newly opened 4North unit was 

the reason for this finding. Different types of unit shapes may reduce direct nursing care 

time due to walking distance from the nurses' station to make contact with the patient in a 

room. Therefore, unit shapes may need to be considered when making nurse-to-patient 

assignments. [n addition, nurses may spend less direct nursing care time with the patient 

when they are unfamiliar with the unit. Nurses may spend time looking for supplies and 

other items while working on an unfamiliar unit. Therefore, nurses may need to become 
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more familiar with a new unit before they are assigned patients so that they can provide 

essential direct nursing care time with the patient. 

Findings indicated there was no difference between weekend and weekday patient 

diagnoses. Some diagnoses were slightly greater on weekends, and some were slightly 

greater on weekdays. Factors other than patient diagnoses may be the reason for higher 

mortality on the weekend. This study does not support the notion that high risk diagnoses 

may be increased on the weekend. One possibility to consider is that care is delayed on 

the weekend, which may affect the assessment for adverse events, complications, and 

failure-to-rescue instead of the severity of a patient diagnosis. 

Implications for nursing education bring the understanding of research and how it 

fits into nursing. Indeed, evidence-based-practice provides the student with information 

about current research findings . From the evidence, nurse characteristics regarding safe 

and quality care should be emphasized in the classroom. Spending direct nursing care 

time at the bedside is one way to provide quality care. Quality care of patients also 

includes education regarding appropriate nurse-to-patient ratios to prevent delayed care 

and to prevent tasks lett undone. Nursing students are better able to practice when they 

have learned about resources available to them as they enter the workforce. Such 

resources involve asking about, and becoming a member of the new staffing committees 

that have been mandated in Texas. [n addition, organizational skills and time 

management are part of nursing curriculums. Perhaps, direct nursing care time, nurse 
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characteristics, and organizational skills would create a better picture of the best nurse-to

patient ratios. 

Clinical practice involves a focus on patient safety and quality of nursing care. As 

nurses are involved in the staffing committees at each hospital they can use this research 

to negotiate for nurse-to-patient ratios that will provide more direct nursing care time 

with their patients. Previous studies have shown that the risk of mortality increases as the 

nurse-to-patient ratios decrease (Needleman et al., 2002). Perhaps negotiation will 

involve dollar amounts spent by hospitals on nosocomial infections, medication errors, 

and falls, which have been described as complications, adverse events, and failure-to-

rescue. As nurse-to-patient ratios increase direct nursing care time increases 2 to 4 

minutes per patient per hour. Therefore, more time spent at the bedside may help to 

prevent complications, adverse events, and failure-to-rescue. Nurses may also use the 

current evidence to affect policies and laws towards better safer care to implement 

healthcare reform. Perhaps another suggestion to provide more direct nursing care time 

would be to create robot programs that the nurse could use to educate patients. The 

program would be interactive and provide question and answer time, which would allow 

the nurse to provide more direct care time with a more acute patient. 

Reliability is important to establish regarding data collection for this study. All 

data regarding nurses and direct nursing care time were collected by an electronic source 

without observers recording direct nursing care time. 

The study had several limitations, which included the following: (a) the data 

details the direct nursing care time spent in the room, but does not indicate what activities 
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were taking place in the room, (b) the nurse-to-patient ratios from the electronic dataset 

may not reflect the paper copy of assigned patients, ( c) the nurse-to-patient ratios in the 

electronic dataset include all patients discharged and all patients admitted to a room 

during a shift, (d) any nurse that did not wear a locator badge did not have data recorded 

for the direct nursing care time spent in the room, (e) the possibility of improper coding 

of the patient diagnoses, and (t) possible time-delays not recorded in the electronic 

database when the nurse moves from one area to another . 

If a patient was discharged with the same diagnosis as a patient admitted to the 

same room within a shift, that patient would be counted as the same patient. In addition, 

generalization of this study cannot go beyond medical-surgical units in a 250-bed hospital 

with similar diagnoses. 

Recommendations for Further Study 

Research provides new questions and direction for further research. Further 

research is needed to identify relationships that might exist between input. throughput, 

and output variables within the Systems Theory. [nteractions of multiple variables 

between resources, work processes and the final product will help to define other possible 

existing relationships within Systems Theory. For example, interaction variables may 

have a pattern other than the flow of input to throughput to output. lt is possible that some 

interactions may cause the throughput phase to be skipped. 

Future research should be done to determine the effect of weekends/weekdays and 

nursing units on nurse-to-patient ratios. In other words, a quantitative study using nurse-
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to-patient ratios as the dependent variable and the independent variables of 

weekend/weekday and nursing units would help to determine those effects. 

ln addition, future research should include the study of resources on weekends 

and weekdays. For example, it is important to know if the presence of resources such as 

on-call physicians, pharmacy personnel, wound care nurses, diabetic nurse educators, and 

dieticians would make a difference in the direct nursing care times spent with patients on 

weekends. One could design a comparative study that included control groups. The 

intervention group and control group would be compared on direct nursing care time to 

the hours resources were available and when they were not available. It is possible that 

resources could be created from this data to decrease the workload of the nurse. For 

example, this information could help computer programmers to create software that 

would provide education for patients. This information might include their disease 

process, procedures they receive as an inpatient. prescribed medications, and discharge 

instructions. This resource could be used to provide a more equitable workload on 

weekends and weekdays. 

Fm1her study should include using paper copies of patient-to-nurse assignments in 

comparison to patient-to-nurse assignments in an electronic dataset. The comparison of 

patient-to-nurse ratios will help to determine the accuracy of electronic data. This is very 

important if nurses continue to use this type of technology for nursing research. 

Educational levels and skills of weekend staff would be important factors to 

consider for higher weekend mortality. As mentioned previously, an early look at the data 

revealed that RNs and L VNs went to the room the same amount of time, but RNs stayed 
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in the room longer. Educational degrees of nurses associated with direct nursing care time 

spent in the patient room may provide essential knowledge about patient outcomes and 

how different levels of education might affect those outcomes. 

Payment for services specific to nurses can be determined if the range of direct 

care time associated with each patient diagnosis is known. Instead of including nursing 

care in room tees, hospitals could charge for nursing care separately. Knowing the direct 

nursing care time per patient diagnosis would provide the range of time the nurse is 

needed for that care. For example, a quantitative study that determined the direct care 

time and indirect care time for each type of diagnoses could determine a range of time 

that would pay the nurse. In other words, the pay for the nurse would be determined by 

the patient diagnoses, not an hourly wage. This would provide more value to nursing care 

and more knowledge about what nurses do. 

Unit shapes and the direct care time spent on different shaped units is another 

suggestion for future research. Excluding any differences of staff it would be beneficial to 

determine if hospitals should restructure the unit shape to promote more direct nursing 

care time. While working on the two medical-surgical units a nurse wore a pedometer to 

calculate walking distance. Two weekends on the A-shaped unit revealed 4 miles walked 

each 12-hour shift. The U-shaped unit revealed a walk distance of 5 miles each 12-hour 

shift on two weekends. Future studies that would include many different types of unit 

shapes. For example, centralized nursing stations such as octagon-shape, and H-shaped 

units should be compared to non-centralized nursing station units such the U-shape. This 

could be a factor that could help to provide a more equitable workload for the nurse. 

120 



Finally, direct nursing care times associated with each type of major lCD-9 code 

would help to better determine acuity. An acuity system created from direct nursing care 

time spent with each type of patient diagnosis related to the ICD code would help policy 

makers to create a more accurate acuity level and suggest more accurate nurse-to-patient 

ratios. This would help policy makers to better decide a more equitable workload for 

nurses. 

Summary 

This study was undertaken for the purpose of finding differences in direct nursing 

care time on weekend and weekday nurse-to-patient ratios, and weekend versus weekday 

patient diagnoses on two medical-surgical units. TI1e data confirms that as nurse-to

patient ratios increased, direct nursing care times increased. In addition, there was more 

direct nursing care time on weekdays than weekends. Medical-surgical units that are 

similar do not have significant differences in direct nursing care time. Discussion of 

implications for research, education, and clinical practice were presented. Last, there are 

no differences between patient diagnoses on weekends and weekdays. Clearly, more 

research should be done to determine direct nursing care times for each ICD-9 code to 

determine how to set nurse-to-patient ratios according to severity of diagnoses. 

121 



References 

Aiken, L. H., Clarke, S. P., Cheung, R. B., Sloane, D. M., & Silber, J. H. (2003). 

Educational levels of hospital nurses and surgical patient mortality . .JAMA, 

290(12): 1617-1623. 

Aiken, L., Clarke, S. P., Sloane, D. M., Sochalski, J., & Silber, J. H. (2002). Hospital 

Nurse Staffing and Patient Mortality, Nurse Burnout, and Job Dissatisfaction. 

JA .MA. 288:1987-1993. 

Aiken, L. H., Clarke, S. P., & Sloane, D. M. (2000). Hospital restructuring: Does it 

adversely affect care and outcomes? Journal a/Nursing Administration. 

30( 10):457-465. 

Arias, Y., Taylor, D.S., & Marcin, J. P. (2004). Association between evening admissions 

and higher mortality rates in the pediatric intensive care unit. Pedialrics. 113:530-

534. 

Arling, G., Kane, R. L., Mueller, C., & Lewis, T. (2007). Explaining direct care resource 

use of nursing home residents: Findings from time studies in four states. Health 

Services Research. 42(2):827-846. 

Auffrey, L. (2005). Nurses leading on patient safety. Journal of Advanced Nursing, 

-19(6):563. 

Baker, R., Tindell, S., Buckley-Behan, D., Rosenberger, J., Punnakitikashem, P., Turpin, 

P. (in press, 2010). Phase I: Creating an electronic prototype to generate equitable 

hospital nurse patient assignments. CIN: Computers. Informatics. Nursing. 

122 



Becker, D. J. (2006). Do hospitals provide lower quality care on weekends? Health 

Research and Educational Trust, -12: 1590-1612. 

Bell, C. M., & Redelmeier, D.A. (2001). Mortality among patients admitted to hospitals 

on weekends as compared with weekdays. New England Journal <~/'Medicine, 

3-15:663. 

Bell, C. M., & Redelmeier, D.A. (2005). Enhanced weekend service: An affordable 

means to increased hospital procedure volume. Canadian Medical Association 

Journal, 172:503. 

Bond, C. A., Raehl, C. L., & Franke, T. (2001). Medication errors in United States 

Hospitals. Pharmacotherapy. 21: l 023- l 036. 

Brady, A., Byrne, G .. Horan, P., Griffiths, C., & Begley, C. (2007). Measuring the 

workload of community nurses in [reland: a review of workload measurement 

systems. Journal <?f Nursing Management. 15:481-489. 

Brennan, C. W., Daly, B.J. (2009). Patient acuity: a concept analysis. Journal of 

Advanced Nursing, 65(5): 1114-1126. 

Brodeur, M. A., & Laraway, A. S. (2002). States respond to nursing shortage. Policy, 

Politics. & Nursing Practice, 3(3):228-234. 

Buchan, J. (2005). A certain ratio? The policy implications of minimum staffing ratios in 

nursing. Journal of Health Services Research and Policy, 10( 4):239-244. 

Buck, C. (2009). 2010 AAlA !CD-9-CMfor Hospitals, Volumes 1, 2 & 3. St. Louis, MO: 

Elsevier. 

17"' ~.J 



Buerhaus, P. I., & Needleman, J. (2000). Policy implications ofresearch on nurse staffing 

and quality of patient care. Policy, Politics, & Nursing Practice. /(l):5-15. 

Buerhaus, P. I., Donelan, K., Ulrich, B. T., Norman, L., & Dittus, R. (2006). State of the 

registered nurse workforce in the United States. Nursing Economics, 2-1:6. 

Bums, N. & Grove, S. (2005). The practice of nursing research: Conduct. critique, and 

utilization. (5th ed.) St. Louis, MO: Elsevier. 

Capuano, T., Bokovoy, J., Halkins, D., & Hitchings, K. (2004). Work flow analysis: 

Eliminating non-value-added work. Journal of Nursing Administration, 

J-1(5):246-256. 

Cardona, P., Tappen, R. M., Terrill. M., Acosta, M., & Eusebe, M. I. ( 1997). Nursing 

staff time allocation in long-tenn care: A work sampling study. Journal <~f 

Nursing Administration. 2 7(2):28-36. 

Chao, S. (2008). To err is human: Building a safer health system. Washington DC: The 

National Academies Press. 

Cheung, R. B. (2002). The between nurse staffing, nursing time, and adverse events in an 

acute care hospital. Unpublished doctoral dissertation, University of South 

Florida, Tampa, FL. 

Cho, S. H., Ketefian, S., Barkauskas, V. H., & Smith, D. G. (2003). The effects of nurse 

staffing on adverse events, morbidity, mortality, and medical costs. Nursing 

Research, 52(2):71-79. 

124 



Clark, A. (2002). Hospital deaths and weekend admissions-How do we leap across a 

chasm? Clinical Nurse Specialist, 16:9 l-92. 

Clarke, S. P., Rockett, J. L., Sloane, D. M., & Aiken, L. (2002). Organizational climate, 

staffing, and safety equipment as predictors of needlestick injuries and near

misses in hospital nurses. American .Journal of Intensive Care. 30:207-216. 

Clarke, S. P. & Aiken, L. (2003). Registered nurse statfing and patient and nurse 

outcomes in hospitals: A commentary. Policy, Politics, & Nursing Practice. 

-I: I 04-111. 

Colombo, A., Solberg, B., Vanderhoeft, E. , Ramsay, G., & Schouten, H. (2005). 

Measurement of nursing care time of specific interventions on a hematology

oncology unit related to diagnostic categories. Cancer Nursing, 28:476-480. 

Cross, P. (2009). Weekend. Available online at http://en.wikipedia.org/wiki/weekend. 

Retrieved December 23, 2009. 

Curtin, L. L. (2003). An integrated analysis of nurse staffing and related variables: 

Effects on patient outcomes. Online .Journal of Issues in Nursing, 8(3):5. 

Estabrooks. C. A., Midodzi, W. K. , Cummings, G. G., Ricker. K. L., & Giovannetti, P. 

(2005). The impact of hospital nursing characteristics on 30-day mortality. 

Nursing Research .. 54(2):74-84. 

Foss, N. B., & Kehlet, H. (2006). Short-term mortality in hip fracture patients admitted 

during weekends and holidays. British Journal of Anaesthesia, 96( 4):450-454. 

125 



Gertdz, M.F. , Nelson, S. (2007). 5-20: A model of minimum nurse-to-patient ratios in 

Victoria, Australia . .Journal of Nursing Management, 15:64-71 

Gould, J.B., Qin, C., & Chavez, G. (2005). Time of birth and the risk of neonatal death. 

Obstetrics and Gynecology, 106:352. 

Gran-Moravec, M. B. & Hughes, C. M. (2005). Nursing time allocation and other 

considerations for staffing. Nursing and health Sciences, 7: 126-133. 

Haapaniemi, H., Hillbom, M., & Juve la, S. ( 1996). Stroke: Weekend and holiday increase 

in the onset of ischemic stroke in young women. American Heart Association 

Journal. 27: 1023-1027. 

Hamilton, P., & Restrepo, E. (2003). Weekend birth and higher neonatal mortality: A 

problem of patient acuity or quality of care'? Journal of Obstetric. Gynecologic, 

and Neonatal Nursing. 32(6):724-733 . 

Hamilton, P., & Restrepo, E. (2006). Sociodemographic factors associated with weekend 

birth and increased risk of neonatal mortality. Journal of Obstetric. Gynecologic. 

and Neonatal Nursing, 35(2):208-214. 

Hasegawa, Y., Yoneda, Y., Okuda, S., Hamada, R., Toyota, A., Gotoh, J. (2004). The 

effect of weekends and holidays on stroke outcome in acute stroke units. 

Cerebrovascular Diseases, 20:325-33 l. 

Hawe, E., & Macfarlane, A. (2001). Daily and seasonal variation in live births, 

stillbirths, and infant mortality in England and Wales, 1979-96. Health Statistics 

Quarterly. 9:5-l 5. 

126 



Heinz, D. (2004). Hospital nurse stat1ing and patient outcomes. Dimensions of Critical 

Care Nursing. 23:44-50. 

Hendrich, A., Chow, M., Skierczynski, 8., & Xhenqiang, L. (2008). A 36-hospital time 

and motion study: How do medical-surgical nurses spend their time? The 

Permanente Journal, 12:25-34. 

Hendry, R. A. ( l 98 l ). The weekend-a dangerous time to be born? British Journal of 

Obstetrics and Gynaecology, 88(12):1200-1203. 

Hobgood, C., Villani, J., & Quattlebaum, R. (2005). Impact of emergency department 

volume on registered nurse time at the bedside. Annals of Emergency Medicine, 

-16(6):481-489. 

Hom, S. , Buerhaus, P. l., Bergstrom, N., & Smout, R. J. (2005 ). RN staffing time and 

outcomes of long-stay nursing home residents. American .Journal £?/"Nursing, 

105:58. 

Katz, D, & Kahn, R. (1978). The social psychology of organizations. New York: Wiley 

Kovner, C. & Gergen, P. J. (1998). Nurse statling levels and adverse events following 

surgery in U.S. hospitals. image: Journal of Nursing Scholarship. 30:315-321. 

Lankshear, A. J., Sheldon, T. A. , & Maynard, A. (2005). Nurse staffing and healthcare 

outcomes: A systematic review of the international research evidence. Advances 

in Nursing Science, 28(2): 163-174. 

127 



Leiter, M. P. & Spence Laschinger, H. K. (2006). Relationships of work and practice 

environment to professional burnout: Testing a causal model. Nursing Research, 

5 5: l 3 7 -146. 

Loan, L.A., Jennings, B. M., Brosch, L. R., DePaul, D., & Hildreth, P. (2003). Indicators 

of nursing care quality. Findings from a pilot study. Outcomes Afanagement for 

Nursing Practice, 7(2):51-58. 

Lundgren, S. & Segesten, K. (2001). Nurses use of time in medical-surgical ward with 

all-RN staffing. Journal of Nursing Management. 9: l 3-20. 

MacFarlane, A. (1978). Variations in number of births and perinatal mortality by day of 

week in England and Wales. British Medical Journal. 2(6153):1670-1673. 

Magid, D. J., Wang, Y., Herrin, J., McNamara, R. L., Bradley, E. H., Curtis, J.P. et al. 

(2005). between time of day, day of week, timeliness of reperfusion, and in

hospital mortality for patients with acute ST-Segment elevation myocardial 

infarction. JANIA, 294:803-812. 

Malloy, M. H., & Freeman, D. H. (2004). Age at death, season, and day of death as 

indicators of the effect of the back to sleep program on sudden infant death 

syndrome in the United States, 1992-1999. Archives of Pediatrics and Adolescent 

Medicine, / 58(4):359-365. 

Mangold, W. D. (1981). Neonatal mortality by the day of the week in the 1974-75 

Arkansas live birth cohort. American Journal of Public Health. 71(6):60 l-605. 

128 



Mathers, C. D. (1983). Births and perinatal deaths in Australia: Variations by day of 

week. Journal of Epidemiology and Community Health, 37(1 ):57-62. 

McGillis-Hall, L., Doran, D., & Pink, G. (2004). Nurse staffing models, nursing hours, 

and patient safety outcomes. Journal of Obstetrical Nursing Association, 3./:41-

45. 

Mooney, J. A., Helms, P. J., & Jolliffe, I. T. (2004). Higher incidence of SIDS at 

weekends, especially in younger infants. Archives of Disease in Childhood. 

89(7):670-672. 

Needleman, J., Buerhaus, P. I., Mattke, S., Stewart, M., & Zelevinsky, K. (2002). Nurse

staffing levels and the quality of care in hospitals. New England Journal of 

Medicine. 346: 1715-1722. 

Numata, Y., Schulzer, M., van der Wal, R., Globerman. J., Semeniuk. P., Balka, E. et al. 

(2006). Nurse statling levels and hospital mortality in critical care settings: 

Literature review and meta-analysis. Journal a/Advanced Nursing, 55:435-448. 

Portney, L., & Watkins, M. (2000). Foundations ofclinical research: Applications to 

practice. (2nd ed.) Upper Saddle River, NJ: Prentice Hall. 

Punnakitikashem, P. (2007). Integrated nurse staffing and assignment under uncertainty. 

Unpublished doctoral dissertation, University of Texas at Arlington, Arlington, 

TX. 

Punnakitkashem, P., Rosenberger, J.M., Buckley Behan, D., Baker, R. L, & Goss, K. 

(2006). An optimization-based prototype for nurse assignment. Proceedings of 

129 



The 7th Asian Pacific Industrial Engineering and Afanagement Systems 

Co,?f'erence, December 17-20, 2006, Bangkok, Thailand. 

Redelmeier. D. A. & Bell, C. M. (2007). Weekend worriers. New England .Journal <~l 

i\Iedicine. 356:1164-1165. 

Saposnik, G., Baibergenova, A., Bayer, N., & Hachinski, V. (2008). Weekends: a 

dangerous time for having a stroke? Stroke. 38: 1211-1215. 

Silber, J. H., Rosenbaum, P. R., Schwartq, J. S., Ross, R. N., & Williams, S. V. (1995). 

Evaluation of the complication rate as a measure of quality of care in coronary 

artery bypass gratt surgery. JAMA. 274:317-323. 

Sochalski, J., Aiken, L., & Fagin, C. (1997). Hospital restructuring in the United States, 

Canada, and Western Europe: An outcomes research agenda. Medical Care, 

35:0S l 3-OS25. 

Sochalski, J. (200 l ). Quality of care, Nurse staffing, and Patient outcomes. Policy. 

Politics. & Nursing Practice. 2:9-18. 

Sochalski, J. (2004). Is more better? The between nurse statling and quality of nursing 

care in hospitals. lvfedical Care. 42:67-73. 

Stanton, M. (2004). Hospital nurse stajfing and quality of care. Research in Action, Issue 

14. AHRQ Publication No. 04-0029, March. Rockville, MD: Agency for 

Healthcare Research and Quality. Available online: 

http://www.ahrq.gov/research/nursestaffing/nursestaff.htm Retrieved December 

23, 2009. 

130 



Stephansson, 0., Dickman, P. W., Johansson, A. L. V., Kieler, I-1., & Cnattinguis, S. 

(2003). Time of birth and risk of intrapartum and early neonatal death. 

Epidemiology. l c/:218-222. 

Stilwell, J., Szczepura, A., & Mugford-, M. ( 1988). Factors affecting the outcome of 

maternity care: between staffing and perinatal deaths at the hospital of birth. 

Journal of Epidemiology and Community Healih. c/2: 157-169. 

Sundaramoorthi, S. (2007). A data-integrated simulation optimization approach for nurse 

assignment. Unpublished doctoral dissertation, University of Texas at Arlington, 

Arlington, TX. 

Tabachnick, B.G., & Fidell, L.S. (2007). Using multivariate statistics. (5 th Ed.) Boston, 

MA: Pearson. 

Tan, K. H., Wyldes, M. P. , Settatree, R., & Mitchell, T. ( 1999). Confidential regional 

enquiry into mature stillbirths and neonatal deaths - A multi-disciplinary peer 

panel perspective of the perinatal care of238 deaths. Singapore Medicine, 

c/0:251-255. 

Texas Nurses Association. (2009). Legislation would give Texas nurses even stronger 

voice in hospital staffing. Available online at 

http://www.texasnurses.org/associations/8080/files/2009NurseStaffingPressRe1ea 

se.pdf. Retrieved December 23, 2009. 

131 



Tourangeau, A. E., McGillis Hall, L., Doran, D. M., & Petch, T. (2006). Measurement of 

nurse job satisfaction using the McCloskey/Mueller Satisfaction Scale. Nursing 

Research. 55(2): 128- I 36. 

Unruh, L. Russo, C., Jiang, H, Stocks, C., (2009). Can state databases be used to develop 

a national, standardized hospital nurse staffing database? Western Journal of 

Nursing Research, 3 l (l) :68-88. 

Upenieks, V. V., Akhavan, J., Kotlerman, J., Esser, J. , & Ngo, M. J. (2007). Value

Added Care. JONA , 37: 243-252. 

Welton, J. M., Fischer, M. H. , Degrace, S., & Zone-Smith, L. (2006). Nursing intensity 

billing. Journal l?f'Nursing Administration, 36(4): 181-188. 

White, K. M. (2006). Policy spotlight: Staffing plans an<l ratios. Nursing Afanagement. 

3 7(4):18-22, 24. 

Wieck, K. L., Oehler, T., Green, A., & Jordan, C. (2004). Sate nurse staffing: A win-win 

collaboration model for influencing health policy. Policy, Politics, & Nursing 

Practice, 5: 160-166. 

Williams, S. M., Mitchell, E. A., & Scrugg, R. (1997). Why is sudden infant death 

syndrome more common at weekends? Disease in Childhood. 77:415-419. 

Yang, K. (2003). s between Nurse Staffing and Patient Outcomes. Journal of Nursing 

Research, l /:149-158. 

Zeigler, V.L., Sauls, D. (2008). Statistics unplugged: Part I. Heart Rhythm Society. 

5( 6 ):630-633. 

132 



APPENDlCES 

133 



APPENDIX A 

Dataset and Cleaning of the Dataset 

134 



What the data looked like at first: 

Direct Nurse Nurse Time of Shift Month Location Pt. DX 
Care by Type Day 
Time in badge 
seconds number 
150 193280 RN 17 2 1 1 710.8 

1. Badge numbers were changed to reflect nurse 1,2,3, etc. 
2. If the nurse type was a unit secretary or PCT they were deleted from 

the database 
3. The month consisted of day 1 through day 28 and a new month was 

created after day 28 
4. There were over 40 locations, 1-26 were coded as patient rooms 
5. Patient dx were coded as the major ICD-9 codes instead of the 

specific dx upon discharge. For example, instead of 710.8 it was re
coded as 13 for musculoskeletat system and connective tissue 

The data cleaning process basically composed of 1. Data encryption, 2. 
Data Merging (Nurse and Patient Data), 3. Data Processing (Creating new 
variables, cleansing, fixing format etc.). I did this in about 40 steps 
using excel, c++, matlab, and sas. At the time of my dissertation, to hint 
and help myself, I wrote the following cleansing procedure. 

Step 1: 
C:\ _Patient\Raw Data\RawPatientMarchAug 
use "RawPatientDataMarchToAugust041's ProcessRawData macro to add dates. 

example: april to aprilprocessed in C:\ _Patient\Raw Data 
note: change number of rows and columns to make it work with the 

encryptor. 

Step 2: 
C:\ _Patient 
use encrypter's getdata and encryptdata macros to encrypt PD to enpd. 
As a result we get marchenc 

Step 3: 
C:\ Patient\Encrypted Data 
use marchenc data and marchtry macros to create march in C:\ 

_Patient\Encrypted Data\May30 
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Step 4: 
C:\ _Patient\Encrypted Data\May30 
data sets are combined to make marchaug and maaug.txt inc drive 

Step 5:CREATE FLAG, PLOC, AND PNURSE (HALL-WAYS are THERE) 

C:\ _Analysis\SIM\4s\Assign\NURSE\fixingerrors 
fixptspent (sas) gives Checktsl (approx 700K data points) 

Step 6:ADD TIMES IF SUCCESSIVE LOCS ARE SAME 

C:\ _Analysis\SIM\4s\Assign\NURSE\fixingerrors 
Use antsp(c) to get ptspent (Run on laptop)(approx 717038 data points) 

Step 6.1: PREVIOUS SEVEN LOCATIONS CREATED, DATA SEPARATED BY NURSES WITH 
HALL-WAYS TO ADD OFFFLOOR LOCATION 

C:\ _Analysis\SIM\4s\Assign 
assign_TIME SAS gives a file for each nurse at C:\ 

_Analysis\SIM\4n\Assign\ASSIGN_TIME\ADDHALLWAY 

Step 6.2: C:\ _Analysis\SIM\4s\Assign\NURSE\OFF_FLOOR_4N.cpp processes the 
data to fill the gaps in data. 
Run on Copellia Nurse\MISSINGDATA 
Outputfile name data4N.txt is obtained for all the nurses together with 
gaps filled 

Step 7:HALL-WAY REMOVED, PREVIOUS SEVEN LOCATIONS CREATED, DATA SEPARATED 
BY NURSES 

C:\ _Analysis\SIM\4n\Assign\ 
assign_NEW SAS gives a file for each nurse 

Step 8:CONDITIONS FOR ASSIGN=l,0, AND 2 

C:\ _Analysis\SIM\4s\Assign\NURSE 
analysis(c) gives Noutput.txt 
use lab machine (odette) to run analysis(c) 
NOTE: For 2N and 25 run the file directly. For 4N and 45 Run for each 

month 

Step 9:CHECK IF FIRST NURSE HAVE MORE OBSERVATIONS THAN SECOND. 
C:\ _Analysis\SIM\4s\Assign\NURSE 
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assigntotree_NEW SAS gives ASSIGN4sT for CART. 

Step 10: 
C:\ _Analysis\SIM\4s\OUTTREE\morediagnosis 
convertctos4n(c) gives ASSIGN4NTctos 
use giselle 

Step 11: 
C:\ _Analysis\SIM\4s\OUTTREE\morediagnosis 
adddiagnosis4n(c) gives conditions.txt 
use giselle 
For 4N and 4S Run for each month. 

Step 12: 
C:\ _Analysis\SIM\4s\OUTTREE\morediagnosis 
addvar4n(SAS) gives ASSIGN4NTNEW.txt for building trees 

4N:570680 

Step 13: 
(:\Program Files\Salford Data Mining\CART 5. 0\Sample Data 
RUN CART for classification 

Step 14: 
(:\Program Files\Salford Data Mining\CART 5.0\Sample Data 
Run CART for regression 
Score with Modelinformation (1) and (3) 

Step 15: 
C:\ _Analysis\SIM\CSC\project\4n\offFloor 
SAS KDEDATAxx to get KDEDATAxx.txt at 

C:\ _Analysis\SIM\CSC\project\4n\offFloor 

4N:570660 

Step 16: 
C:\ _Analysis\SIM\CSC\project\4n\offFloor 
SAS bandwidthxx to get bandwidths 
copy the outputs and have them as bandwidthxx.txt 

Step 17: 
C:\ _Analysis\SIM\CSC\project\4S\tree 
run sim4s_vl.cpp on coppellia to get simTspentv3.txt to decide better 

kernel 

Step 18: 
C:\ _Analysis\SIM\CSC\project\4n\offFloor\sim4n_vl 
get Differences4s from simTspentvx.txt 

137 



Step 19: 
C:\ _Analysis\SIM\CSC\project\4n\offFloor\sim4n_v2 
run sim4s_v2.cpp on coppellia to get simTspentbandvl.txt to reduce 

bandwidths 
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Institutional Review Board 
Of/;ce of Research end Sponsored Programs 
P.O. Bex 425619, Der.ton, TX 76204·56) 9 
940-898-3378 Fcx 9.10-898·3416 
•?-moil: !Ra@twu.edv 

Re: Weekend Versus Weekday Staffing: Patiem Diagnoses. Direct Care 1ime. wrd Nurse Education 

The above referenced study has been reviewed by the 1WU Institutional Review Board (IRB) and was 
<letcrmined to be exempt from further review. 

If applicable, agency approval letters must be submitted to the IRB upon receipt PRIOR to any data 
collection at that agency. Because you do not use a signed consent form in your study, the filing of 
signatures of participants with the TWU IRB i, not required. 

Another review by the IRB is required if your project changes u, any way, and the [RB must be notified 
immediately regarding any adverse events . If you have any questions, feel free to call the TWU 
Institutional Review Board. 

cc . Dr. Patricia Holden-Huchton, College of Nursing 

Dr. Patti Hamilton, Cotlege of Nursing 

'Qdlc't (Wj_ 
Dr. David Nichols, Chair 

Institutional Review Board - Denton 

Ms. Jane Graham, Research Compliance Coordinator, Research & Sponsored Programs 
Graduate School 
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