32

The link between the management of employees and patient mortality in acute hospitals 

West, M.A., Borrill C., Dawson, J, Scully, J., Carter, M., Anelay, S., Patterson, M., Waring, J. (2002). The link between the management of employees and patient mortality in acute hospitals. The International Journal of Human Resource Management, 13, 8, 1299-1310.

The link between the management of employees and patient mortality in acute hospitals 

Michael A. West


Aston Business School, University of Aston 

and the ESRC Centre for Economic Performance, London School of Economics 

Carol Borrill, Jeremy Dawson



Judy Scully, Mathew Carter, Stephen Anelay, 


Aston Business School,





University of Aston

Malcolm Patterson




Institute of Work Psychology

University of Sheffield

and

Justin Waring

University of Loughborough

This study was funded by the UK National Health Service Executive North Thames Organisation and Management Group via Regional Research & Development funding (1998-2001).

Abstract

 The relationship between human resource management practices and organizational performance (including quality of care in health care organizations) is an important topic in the organizational sciences but little research has been conducted examining this relationship in hospital settings.  Human Resource (HR) Directors from 61 acute hospitals in England (Hospital Trusts) completed questionnaires or interviews exploring HR practices and procedures. The interviews probed for information about the extensiveness and sophistication of appraisal for employees; the extent and sophistication of training for employees; and the percentage of staff working in teams. Data on patient mortality were also gathered. The findings revealed strong associations between HR practices and patient mortality generally. The extent and sophistication of appraisal in the hospitals was particularly strongly related, but there were links too with the sophistication of training for staff, and also with the percentages of staff working in teams. 
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Introduction

One of the central themes within the field of organizational science has been the identification of factors that predict organizational effectiveness or performance. A wide range of factors has been examined, including structure, technology, strategy, and environmental conditions(1,2,3). Within the organizational behaviour literature, a substantial body of research has examined the effects of people management or Human Resource Management (HRM) practices on organizational outcomes. 

Much of the research literature examining the effects of HRM on organizational effectiveness or performance has focused on the contrast between “traditional” and “progressive” HRM practices. Traditional HRM practices are often based on Taylorist principles of control and cost minimization4. These approaches involve the use of jobs with low levels of skill variety and autonomy, and the minimization of expenditure on selection, training, development and compensation. Progressive HRM practices, on the other hand, aim to maximize the knowledge, skill and motivation of employees. Examples include the use of validated selection procedures (e.g., structured interviews and psychometric tests), comprehensive training programs, systematic performance appraisals, non-monetary benefits, incentives, job enrichment, teamworking, and participation in decision-making. A number of studies have demonstrated that progressive HRM practices are positively associated with organizational productivity and profitability(5,6,7,8,9,10,11,12,13,14). 

Some analyses of progressive HRM practices suggest that these practices enhance organizational productivity and profitability by improving the knowledge, skill, motivation, and performance of employees(15,16,17). Indeed, a substantial body of research has demonstrated that specific HRM practices, such as selection and training, are associated with enhanced task performance at the individual level of analysis(18,19). Furthermore, studies have also shown that progressive HRM practices can enhance citizenship behaviour (taking on tasks or making efforts above and beyond what is formally required in the job; being cooperative and helpful with colleagues; and practising good teamworking)(20), and that attitudes closely linked to citizenship behaviour, such as job satisfaction, partially mediate the relationship between progressive HRM and organizational productivity and profitability(21). Little of this research has been conducted in hospital settings and it is unknown whether HRM practices are related to performance in the complex organisational settings of hospitals. One of the reasons for this is pragmatic; the measurement of hospital performance is notoriously difficult.

One study in the United States examined the relationship between the organisation of nursing care and mortality rates(22). Hospitals that were able to attract and retain good nurses and provided opportunities for good nursing care (termed ‘magnet’ hospitals) were compared with 195 ‘control’ hospitals. Mortality rates, adjusted for differences in predicted mortality, were 4.6% lower in the ‘magnet’ hospitals than the controls. This study relied simply on the reputation of the magnet hospitals rather than any more objective data for the purposes of categorisation and explanations for the results were necessarily highly speculative. 

In the research described here we examined the link between the management of employees in acute hospitals (United Kingdom National Health Service Trusts) and outcomes such as quality of health care. Rather than focus upon a microanalysis of individual disease categories or micro aspects of employee management (e.g. selection policies) this research took a macro or strategic perspective on the link between people management and organizational outcomes. The research was designed to determine if there are links between HRM practices and hospital performance as indicated by patient mortality data. The aim was to show not just whether there is a link between human resource management practices, quality of care and effectiveness, but which practices affect these outcomes.  

Analysis of the literature on people management and organizational performance suggests there are key practices that are likely to positively associated with levels of performance: appraisal, training and teamworking. Appraisal systems are designed to improve goal setting and feedback processes in order that employees can direct, correct and improve their performance. There is considerable evidence that the extensiveness and sophistication of appraisal are linked to changes in individual performance(23). 

Training is targeted on skill development, whether technical, clinical or ‘soft’ skills such as teamworking, leadership and interviewing.  Meta-analyses and reviews of research suggest a stable link between the extensiveness and sophistication of training strategies and systems in organizations and individual and overall organizational performance(7,24,25,26). 

Recent research shows that working in teams in health services is associated with lower levels of stress; that the quality of team working processes is linked to ratings of effectiveness and innovation in quality of patient care in primary health care and community mental health care teams; and that multidisciplinarity in teams is strongly associated with innovation in patient care in primary health care(27). 

Thus, previous research leads to predictions of positive associations between hospital performance and these people management practices: extent and sophistication of appraisal; sophistication of training strategies in hospitals; and the extent of teamworking.  There is strong theoretical support for making these predictions (4,9,6,28). Accordingly, in the study described below, patient mortality data were related to these HRM practices.
Method

The sample

Chief Executives and Human Resource Management Directors from 137 acute hospitals throughout England were approached and invited to participate in the research, which involved completing a questionnaire survey detailing HR strategy, policies and procedures in the hospital.  Representatives of eighty-one hospital Trusts agreed to participate. This is a high response rate for studies of organizations (as contrasted with studies of individuals) where research access is notoriously difficult to gain. The analysis suggested no significant differences in performance between those hospitals that did and did not participate in the research. The hospitals ranged in size from 2,000 to 7,500 employees. Eighteen of the hospitals had merged between the time of the first data point and the last; the incomparability of performance data in these hospitals meant that information from these hospitals was not usable in most analyses. One was too small to provide mortality data on one of the key outcome measures and one failed to supply sufficient data for inclusion in the sample. Therefore the final sample size was 61 hospitals. The sample was representative in terms of both hospital size and patient mortality. The sample mean hospital income was £90 million compared to a population mean income of £86 million (p= .49); sample mean for the mortality ratio was 99.2 compared with 100.0 nationally (p= .47).

The survey was sent for completion to HR Directors.  Thirty-one respondents chose to complete the survey in a telephone interview, providing the detailed numerical information required separately.  The remainder (30) completed the questionnaires and returned them to the researchers via the postal services. The surveys were completed over an eighteen month period from mid 1999 to end of 2000. Fourteen HR Directors and 2 Chief Executives completed sixteen of the interviews. Of the remaining 15, 13 were completed by more than one person, one of whom was the HR Director; the final two were completed by an administrator and an associate HR Director.

There is evidence that those who answered by post completed more of the questionnaire than those who provided information via a telephone interview. Of the 26 key questions, 15 were answered on average by those responding to postal questionnaires, compared with an average of 12 answered by those responding in telephone interviews. However, there is no evidence that the content of the answers of these two groups differed in any part of the questionnaire. Neither were there any differences due to interviewers. 

The survey

The survey gathered information on four areas: hospital characteristics; hospital HRM strategy; employee involvement strategy and practices; and human resource management practices and procedures. Questions on HRM practices and procedures were asked separately for each of the main occupational groups – doctors, nurses and midwives, PAMs, ancillary staff, professional and technical staff, administration and clerical staff and managers. A copy of the questionnaire is available from the first author.  In this paper we focus on data related to human resource management practices and procedures – specifically appraisal, training and teamworking. 

Human resource management policies and procedures.

The questions on human resource management policies and procedures were designed to assess whether specific human resource management practices had been implemented within the hospital, and the sophistication and extensiveness of implementation of the approaches used.

Training Respondents were asked for information about the size of the hospital training budget, how much was spent on training over and above statutory requirements, and the amount of funding for training was provided from other sources.  They also provided information about which occupational groups had access to a tailored and formal written statement about training policy and entitlements (this is a measure of the sophistication of the hospital’s approach to training, since training policies tailored for specific groups rather than employees overall, are likely to be more effective); the percentage of staff in each occupational group receiving three or more days of formal off-the-job training in the previous year; frequency of training needs assessment for each of the main occupational groups (response possibilities ranged from every 3 months to bi-annually and also included a never option).  They were also asked to estimate percentage of staff working for National Vocational Qualifications. 

Team working Respondents provided information about the percentage of staff in the hospital working in teams.
Appraisal Respondents rated on a five-point scale, ranging from 'not at all' to 'to a very great extent', the priority attached by the hospital to introducing appraisal for all staff.  They were also asked to indicate the percentages of staff in each occupational group who had received an appraisal in the previous 12 months; the frequency of these appraisals; the percentages of staff conducting appraisals in each occupational group who were trained in conducting appraisals; what methods were used to evaluate the appraisal system and process (e.g., appraisers and appraisees completing evaluation form, monitoring by the HR department). These variables were combined to provide a measure of sophistication and extensiveness of appraisal systems (Cronbach’s alpha=0.75). 

Questions were also asked about whether the hospital had, was currently preparing for, or had not considered the Department for Education and Employment kite mark for Investors in People (IiP) (a measure of the sophistication and extensiveness of training and people management in organizations). The questionnaire and interviews also sought information about centralisation of decision-making. Respondents were asked to indicate the types of decision (financial, recruiting, promotion, work allocation) that could be made by staff at different levels (staff nurse, ward manager, business manager, clinical director, executive director and chief executive). 

On the basis of theory and statistical robustness, six variables were chosen to represent HR practices: assessment of training needs, sophistication of training policy, centralisation, the percentage of staff working in teams, IiP status and the extensiveness and sophistication of appraisal system. The resultant HR practices variable was reliable (( = 0.77), although if appraisal was dropped this would fall to 0.68. This posed a problem since the appraisal variable was only available for 36 hospitals, and all six were together available for only 21 hospitals. It was decided, however, to proceed with the composite variable in initial analyses and to undertake an analysis of the relationship between separate practices and mortality as a second analytic step.

Performance data

Various measures of hospital performance were identified. These included actual health outcomes (measured by death rates and re-admission rates), hospital episode statistics (to measure efficient use of resources), waiting times, complaints and financial outcomes (operating surplus). This analysis focuses only on health outcomes. 
Six measures of health outcomes were obtained. These were deaths following emergency surgery, deaths following non-emergency surgery, deaths following admission for hip fractures, deaths following admission for heart attacks, re-admission rates and a mortality index. The first five measures referred to deaths/re-admissions per 100,000 within a month of admission/discharge, all age standardised. For example, for deaths following hip fracture, the measure is of the number of deaths per 100,000 admissions for hip fracture. The sixth was a measure originally developed by Jarman et al.(29). The original measure is a version of the ratio of actual deaths to expected deaths, standardised in relation to patients’ ages, gender and primary diagnosis. The measure employed here is referred to as the ‘Dr. Foster’ measure (www.drfoster.co.uk), and is based on the Jarman et al. measure but standardised also for length of stay and emergency admissions. Details of the updating of the measure are available at http://www.drfoster.co.uk/info/info_performance_mort.htm. It is based on hospital episode data for the period 1995 to 2000.

The performance data were collected after the questionnaires and interviews had been completed. Researchers who were not involved in the collection of HR data from hospitals gathered the performance data. This was done to ensure independence of these two stages of data collection (in order to avoid any contamination of the data as a result of ‘experimenter effects’). The data analyses were performed by a statistician and a researcher, neither of who was involved in HR data collection from hospitals, again in order to ensure that there were no expectancy effects involved in the interpretation of data as a result of knowledge of particular hospitals. 

Some data reduction was desirable. All six variables were entered into a principal components analysis, which revealed two components. Deaths following emergency surgery, deaths after hip fracture and the Dr. Foster mortality index loaded heavily on the first component, and the other three variables on the second. Whereas the three variables from the first component formed a reasonably reliable factor (( = 0.67), the same was not true of the second. Therefore it was decided to use this first factor as a measure of mortality. Again, all variables were standardised before combination.

Control variables

It was recognised that some other measurable variables might have an effect on performance. It was decided to control for hospital size (measured by total hospital income) and local health needs since both are likely to covary with mortality. To obtain a measure of local health needs, the UK Government’s published ‘High Level Indicators’ (measured at health authority level) were entered into a principal component analysis.   The measures indicate health authority death rates, which are standardised mortality rates and directly age standardised mortality rates for cancer and circulatory disease. This is the ratio of the actual number of deaths to expected number of deaths, multiplied by 100. They also include emergency readmissions and emergency admissions for older people that are rates per 100,000 discharges and population numbers respectively. Two components were extracted: the first consisted of deaths (all causes) aged 15-64, deaths from cancer, deaths from circulatory disease, emergency readmissions and emergency admissions (( = 0.91). The second included items more specific to hospital performance, e.g. cancelled operations and delayed discharge. It was decided that the first component was a more suitable measure of general population health, and this variable (“health authority needs”) was used as a control in subsequent analysis. This was not highly correlated with our measure of mortality (r = 0.18, p = 0.15). 

Jarman et al (29) showed a strong association between number of doctors per bed in hospitals and patient mortality rate and, though the present investigation was focused on the links between HRM practices and patient mortality, the data on doctors per bed employed by Jarman and colleagues were used to control for this potential confounding variable.  

Results

The survey produced a mixed response between questions. Some were answered by almost every hospital; others had a poor response rate. In the interests of sample size, it was decided to use only questions where the response rate was high (over 80%), except where variables were thought to be particularly important (e.g., those relating to appraisal systems). The findings of Jarman et al, showing that the number of doctors per hospital bed significantly predicted mortality, were replicated.  This variable was therefore included as a control, along with hospital size and health authority death rates (or “health authority needs”) in all analyses. 

Variable checking

None of the possible dependent variables differed significantly from a normal distribution (p > 0.20 in all cases). There were three outliers of which to be aware: one hospital had a much lower HR practices score than the others; one hospital was much larger than the others, and one had a much greater rate of death following emergency surgery. Otherwise, all the variables seemed statistically well behaved.

Comparing HRM with mortality

The HRM practices were entered into regression analyses with mortality as the dependent variable, and hospital size, number of doctors per bed and health authority needs as controls. They were entered together and then separately. The results are shown in Figure 1.

Insert Figure 1 about here

The analysis reveals a strong relationship between HRM practices and mortality, despite the small sample size. Diagnostic statistics suggested that an outlier might be a problem, so to check this, the hospital with a particularly low HR practices score was removed from the sample and the analysis re-performed. This did not alter the results significantly; in fact the relationship between HR practices and mortality became slightly stronger.

The relationship between HR practices and mortality established, the individual HR practices were entered into a regression to determine which practices, if any, had relatively strong relationships with patient mortality. This procedure also conferred the advantage of larger sample sizes. The results are shown in Figure 2.

Insert Figure 2 about here

The analyses reveal that appraisal has the strongest relationship with patient mortality, accounting for over a quarter of the variance when entered alone. However, team working and sophistication of training policies also have significant relationships with patient mortality.

The relationships between the three HR practices with significant results, and the three constituent parts of the mortality variable, were examined. Figure 3 shows standardised regression weights, with the same control variables as before (figures in brackets represent sample size) between the three HRM practices variables and the three elements of the outcome measure employed (deaths after emergency surgery, deaths after hip fractures, and the mortality index). Six of the nine relationships were both significant and substantial.

Insert Figure 3 about here

Removal of the deaths following emergency surgery outlier made no difference to the strengths of the sophistication of training policy or team working associations; however, it increased the standardised regression weight of appraisal to –0.502 (p = 0.002).

. 

Discussion

This study revealed a significant association between the management of employees in acute hospitals and the levels of patient mortality within those hospitals. Human Resource Management practices predicted a significant proportion of the variation in patient mortality in regression analyses, controlling for hospital size, number of doctors per bed and local health needs. Specifically the sophistication and extensiveness of appraisal and training for hospital employees, and the percentage of staff working in teams in the hospitals, were all significantly associated with measures of patient mortality. 

In research in private sector organizations, associations between HR practices and organizational performance have been found in a wide range of studies (6,12,28), and training, appraisal and teamworking have been identified as important factors that predict organizational performance. This is the first study in a hospital setting that has established similar relationships with performance though previous research at team level suggests that teamworking is a good predictor of quality of and levels of innovation in patient care in primary heath and community mental health teams(27). Teamworking may be important since it enables clearer role definition, more effective interdisciplinary collaboration, higher levels of job satisfaction, and better mental health of employees(27). 

Appraisals are aimed at clarifying employees’ work objectives, identifying training needs and providing feedback in order that performance can be improved. Indeed, the purpose of appraisal is to direct employee performance towards achieving organizational goals and to improve individual performance. Training policies and practices are also developed in order to promote effective job performance of employees. Our findings of associations between these HR policies and procedures are therefore consistent with the underlying philosophies of HRM.

The limitations of the design of this research should be considered in interpreting the findings.  First, the sample size is small at times, with a minimum sample size of 21, and a maximum of 61. The original sample size of 80 was good (and represented about 40% of all acute hospitals in the country), but was reduced to 61 because of hospital mergers and one case where the hospital was too small to provide adequate data. Any further reduction was because HR Directors did not supply answers to some important questions (and it is of interest of itself that they had difficulty supplying basic information about HR practices in many cases). However, the results were strong despite the small sample size. Indeed for results to be so significant with a small sample is evidence that the relationships must be very strong.

The second limitation is that the sample size varies between analyses. Since only 21 hospitals had given all the information which we required, it was thought that to use only this sample would waste valuable information, and the power of the statistical tests would be consequently small. To rectify this it was decided to include all hospitals possible for each analysis. Furthermore, statistical tests were carried out to establish whether any systematic differences existed between these sub-samples of hospitals. The only difference was in relation to team working, where hospitals in the sample of 21 had lower numbers of staff working in teams than those not in the sample of 21. This has no bearing on the individual regression results. 

Third, the variables making up the mortality variable are from different timescales. However, the data were collected on the basis of what was available. The Dr Foster mortality statistic was based on data from 1995-2000; the other five variables related to the year 1998-99. Obviously this is not ideal, but it was thought worthwhile to use (at least in the first instance) all appropriate available data. Performance data for UK National Health Service (NHS) hospitals are unreliable and incomplete, so approximations to good data are only available at present. We take the view that the challenge for researchers is to improve in subsequent and successive studies the measures used to assess hospital performance. However, the components produced by principal components analysis of the hospital performance variables were very strong – the loadings of the three variables used on the first component were all above 0.65, with the others below 0.30.

Clearly, given a cross-sectional design no causal inferences can be drawn from the analysis. The HRM data were collected in 1999-2000 and it is not possible to collect performance data for the subsequent period as yet (this will be the next step in the research). It is clear, however, that there are links between the two areas of HRM and health outcomes; at present, the primary direction of these cannot be determined statistically. For example, it could be that managers in hospitals that achieve low levels of patient mortality relax their focus on patient outcomes and can give more attention to the management of employees.  It may also be that hospitals that manage patient care well also happen to manage other aspects of organizational functioning well, including the management of employees, but there is no causal relationship between the two.  However, the hypothesis that good HR practices predict subsequent organizational performance positively has been supported in a wide variety of studies in private and public sector organizations. Moreover, our detailed case studies (each of which involved extensive interviews and surveys of all staff groups) in ten of the hospitals included in the sample suggested that staff perceived two HR initiatives in particular hospitals led to improved patient care. These were the introduction of teamworking and sophisticated appraisal systems. Nevertheless, research studies employing longitudinal designs are needed to clarify the predominant direction of causality (if such exists) between HR practices and mortality. 

The resource implications for hospitals of this project are considerable.  The magnitude of returns for investments in effective human resource management practice can be substantial.  In a ample of 1000 private sector companies, Huselid(28) has demonstrated that one standard deviation change in each HRM practice associated with good organizational performance (e.g., appraisal) is likely to produce an increase in sales of £18,000 per employee).  He assumes that such effects are likely to increase and accrue over time.  Research with 110 UK manufacturing organizations(12) reveals very large effects of people management practices in as short a time as 18 months.  Following this logic, if we take the strongest association, that between deaths following admissions for hip fractures and appraisal, the data show that for hospitals of equal size and local population health needs, an improvement of one standard deviation in the extensiveness/sophistication of the appraisal system is associated with, on average, a drop of 0.494 standard deviations in deaths after hip fractures. This is equivalent to 1090 fewer deaths per 100,000 admissions (age standardised) – more than 1% of all admissions, or 12.3% of the mean number of deaths. Even with a much smaller relationship, that between team working and deaths following emergency surgery, we see that an increase of one standard deviation in team working – equivalent to approximately 25% more staff working in teams – is associated, on average, with 275 fewer deaths per 100,000 (age standardised); this is 7.1% of the mean total.

This research has demonstrated strong links between HR practices and patient mortality in hospitals. It has suggested that it may be possible to significantly influence hospital performance by implementing sophisticated and extensive training and appraisal systems, and encouraging a high percentage of employees to work in teams. However, more research is needed to carefully examine the underlying mechanisms responsible for these associations to be elucidated. But at the least the findings suggest an important new line of enquiry into hospital care and hospital performance. 
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Figure 1: The relationships between patient mortality and hospital HRM practices

	Predictor variable
	(

	Size
	-0.155

	HA needs
	0.003

	Doctors per 100 beds
	-0.317

	HR practices
	-0.577**

	R2
	0.580

	(R2 due to HR practices
	0.324**


Figures shown in central portion of table are standardised regression (beta) weights from a regression with mortality as the dependent variable

* 0.01 < p < 0.05;    ** 0.001 < p < 0.01;    *** p < 0.001

Figure 2: The relationships between patient mortality and specific Hospital HRM practices

	
	Regression number

	
	1
	2
	3
	4

	Sample size
	49
	51
	56
	44

	Hospital size
	-0.064
	-0.239
	-0.240
	-0.126

	HA needs
	0.076
	0.210
	0.215
	0.191

	Doctors per 100 beds
	-0.527***
	-0.337**
	-0.292*
	-0.323*

	Ass’t of training needs
	0.066
	
	
	

	Sophistication of training policy
	
	-0.274*
	
	

	Centralisation
	
	
	-0.134
	

	Team working
	
	
	
	-0.364**

	IiP status
	
	
	
	

	Appraisal
	
	
	
	

	R2
	0.316
	0.360
	0.240
	0.346

	(R2 due to HR variables
	0.004
	0.074*
	0.017
	0.128**


	
	Regression number

	
	5
	6
	Stepwise

	Sample size
	60
	36
	21

	Hospital size
	-0.187
	-0.283
	-0.261

	HA needs
	0.198
	0.237
	0.224

	Doctors per 100 beds
	-0.402**
	-0.230
	-0.213

	Ass’t of training needs
	
	
	

	Access to training policy
	
	
	-0.381**

	Centralisation
	
	
	

	Team working
	
	
	

	IiP status
	-0.061
	
	

	Appraisal
	
	-0.473***
	-0.348*

	R2
	0.278
	0.463
	0.585

	(R2 due to HR variables
	0.003
	0.200***
	0.316***


Figures shown in central portion of table are standardised regression (beta) weights from a regression with mortality as the dependent variable

* 0.01 < p < 0.05;    ** 0.001 < p < 0.01;    *** p < 0.001

Figure 3: The relationships between HRM practices and specific elements of patient mortality
	
	Dependent variable

	
	Deaths after emergency surgery
	Deaths after hip fractures
	Mortality index

	Sophistication of training policy
	-0.158 (51)
	-0.069 (48)
	-0.306 (51)*

	Team working
	-0.346 (44)*
	-0.183 (42)
	-0.369 (44)*

	Appraisal
	-0.391 (36)*
	-0.372 (33)*
	-0.340 (36)*


Figures shown in central portion of table are standardised regression (beta) weights from a regression with mortality as the dependent variable; figure shown in parentheses are sample sizes

* 0.01 < p < 0.05;    ** 0.001 < p < 0.01;    *** p < 0.001
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