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EXECUTIVE SUMMARY



a) Project aims



The aim of this project was to develop a valid, reliable and practical screening tool designed to predict whether patients required services following discharge from acute care.

b) Project Methodology



The development of the tool followed De VillisÕ protocols for scale development methodology. This involved the following steps:



Clarification of measurement tool goals. This was achieved through consultations with Department of Human Services officers and consultations with clinical and academic experts in discharge planning and post acute care.



Generation of the item pool. An exhaustive process was applied to the generation of the item pool. First, a comprehensive analysis of the international research literature in discharge planning and prediction of post acute care service need was conducted and pertinent risk factors identified. Second, a comprehensive analysis of screening tools already in use at six Victorian acute care hospitals was conducted. These activities led to the generation of an initial item pool.



Determining format of measurement scale. For ease of use a dichotomous response scale was employed (ie. yes no).



Expert review of initial item pool. The initial item pool was subjected to a rigorous drafting process with expert input. A large panel of clinical and academic experts reviewed the items and derived the draft set of 12 items.



Inclusion of validation items. Validation measures included interviews of the participating patients concerning service needs and services supplied following their discharge from hospital as well as a review of their medical records.



Administration of items to a development sample. The 12-item screening tool was administered to a sample of 160 patients.



Item evaluation. The scale was subjected to rigorous statistical evaluation including factor analysis, item scale correlations, Cronbach alpha and discriminant function analysis.

�Scale length optimisation. The statistical analyses indicated that the scale could be reduced to four items with only a minor diminution of predictive performance.

c) Project findings



The 12-item version of the Risk Screening Tool was found to result in a 90 per cent correct classification of service need. When the Tool was shortened to four items, 86 per cent correct classification was still achieved, indicating that the four factors are strong predictors of service need. The four factors found to be most predictive of service need were:



Patient likely to have self care problems

Patient lives alone

Caring responsibilities for others

Patient used services before admission



A study of inter-rater reliability of the Tool was performed involving a panel of four judges who independently rated 20 patient vignettes. The agreement between judges was found to be very high with 100 per cent agreement achieved on three of the items. The lowest Coefficient of Concordance value for any item was .90. In short, a high performing, statistically robust Risk Screening Tool has been developed by this project.



d) Recommendations for future policy



It is recommended that the Post Acute Care Service Risk Screening Tool be employed widely for patients admitted to acute care facilities. The use of the Risk Screening Tool, as with many standardised and validated measures, enhances clinical judgment and facilitates higher levels of service and safety for patients following discharge from acute care environments.



�2.	INTRODUCTION AND OVERVIEW



Thomas and Associates were engaged by the Quality Branch of the Victorian Department of Human Services to develop risk screening and assessment tools to determine:



which patients may require services following discharge from hospital (the role of the risk screening tool); and

the nature of any post discharge services required (the role of the assessment tool). 



In consultation with the Department, this project was redesigned to trial and scientifically validate the risk screening tool. This document focuses on the process for the trialing and validation of the risk screening tool.



This report begins with a brief description of the policy context and background to the present project. As the project involves the intersection of test and measurement theory, screening procedures, statistical prediction and the identification of factors predictive of service requirements in a multiplicity of clinical disciplines, each of these areas is also reviewed. 



A review of the post acute care research literature then is presented followed by a summary of the present state of knowledge relevant to this exercise.



A description is provided of the development of a risk screening tool and a proposed tool is presented. This is followed by a discussion of the research protocols used to validate the proposed risk screening tool. 



A) BACKGROUND AND POLICY CONTEXT TO THE PROJECT



The Victorian Department of Human Services� called for submissions from health and community sector agencies in September, 1995 to establish six pilot Post Acute Care (PAC) projects�. The aims of the program were:



 ÒTo assist hospitals and other health and community care providers to develop innovative models for the delivery of post acute care, so as to identify and assist those patients needing extra help in speeding their recovery and regaining their independence in the communityÓ and 

�ÒTo provide data that will enable informed decisions to be made as to the most appropriate methods for the funding and delivery of post acute care in the futureÓ (p.1)



The target group for the program included all people Òlikely to require post acute servicesÓ with an anticipated emphasis upon older people, parents with dependent children and people with disabilities of all ages. Nevertheless, such targeting should not exclude anyone who may need services.



An important component of the pilot program included the development of screening tools to be used by the pilot projects. It was stated that such tools were to:



Òidentify the range of clinical demographic and social factors which predict the likelihood of a hospital patient needing formal post acute care. According to the literature, such factors may include dependence as measured on an Õactivities of daily livingÕ scale, lack of accessible family support, long hospital stay, previous use of home care services, living alone, advanced age and cognitive impairmentÓ (p.2)



The tender subsequently let by the Department of Human Services recognised the implicit two part structure of this aim, namely the desirability of an initial brief screening followed by a more detailed assessment of the service needs of patients.



As noted in the DepartmentÕs Pilot Projects in Post Acute Care Submission Guidelines document, the development of the screening and assessment tools have potentially substantial implications for the delivery of post acute services in Victoria. With the incentives provided by the introduction of casemix funding for hospitals to reduce the lengths of stays in hospitals, there is a need to ensure that the hospital to home transition is managed as effectively as possible. 



The human implications of accurate targeting of post acute services for consumers are substantial. If the screening tool performs well it will mean that people who need post acute care services will be correctly targeted and their recuperation will be enhanced. In addition, with well performing tools resources will not be wasted on people who do not need post acute care services. The accurate targeting of such resources is in both the consumersÕ and the service providersÕ interests. Good screening and assessment saves money, increases quality of care and optimises patient outcomes



B) A REVIEW OF THE DISCHARGE PLANNING LITERATURE



There is a large research and practice literature in the general field of discharge planning with a broad spectrum of topics being included under this umbrella ranging from issues such as continuity of care, after care, post hospital care, home health care, long-term care, and respite care to management issues such as quality assurance, financial, ethical and legal issues. This literature spans multiple disciplines and speciality areas including nursing, medicine, social work, hospital administration, public health, and health policy. For the purposes of the present project it is useful to �review the discharge planning literature and the factors that have been found to contribute to its successful implementation. 

DISCHARGE PLANNING



A variety of definitions of discharge planning can be found in the literature but most have the same basic principles. Shine � proposes a comprehensive definition that embodies the elements contained in most other authorsÕ statements. 

 

ÒDischarge planning can be defined as the process of activities that involve the patient and a team of individuals from various disciplines working together to facilitate the transition of that patient from one environment to another. It includes a systematic process of assessing the assets and limitations of the patient during hospitalisation, planning for continuity in his health care upon discharge from the hospital, and coordinating needed individual, family, hospital, and community resources to implement the discharge planÓ



The concept of discharge planning is quite old. Blaylock� noted that the importance of discharge planning was documented as early as 1885 when Sir Thomas Loch recognised the need for discharge planning and its pivotal role in continuity of care. Loch argued:



 ÒThere is a need for someone at the hospital to direct the patient, to represent the patient and his interests..... someone instructed as to all existing means of preventing and treating illness.  He should help to make  those who can become self-reliant or to obtain help for those who need it or else the medical care may fail of its good purposeÓ

 

Discharge planning has assumed increasing importance in acute hospitals in Australia and internationally as a result of changing clinical practice and funding policies. In more recent times discharge planning has emerged as a central issue to the debate on quality of care with some considerable discussion � � � around whether the result of changes in funding systems has seen Òquicker and sickerÓ discharges.



�In the United States the discharge planning issue received considerable impetus following the implementation of the DRG based Prospective Payment System. The large scale Rand Corporation Study � resulted in many papers in academic journals � � about the impact of this system upon discharge planning and outcomes.

RESEARCH INTO ORGANISATIONAL FACTORS THAT CONTRIBUTE TO SUCCESSFUL DISCHARGE PLANNING 



Discharge planning is a complex task involving consideration of medical and social information, the cost of treatment, length of stay, and the need for more beds.  In the practice literature there has been an ongoing discussion of the organisational factors that may lead to improved quality in discharge planning, although the research evidence for the efficacy of the different approaches is not necessarily fully convincing.  Sloggett � argued that the organisational acceptance of discharge planning, clear responsibility for discharge planning, development of a discharge plan, staff and patient communication, and staff and patient education as being important factors in the success of the process.



While many models of discharge planning have been described and advocated � � � � there has been limited research as to the relative merits of each model.

RESEARCH ON EARLY DISCHARGE PROGRAMS



Research into early discharge programs has relevance to the present project in that such programs require the identification of patients with a low risk of readmission and the development of protocols designed to identify appropriate post discharge services.

�Early Discharge Programs and Hospital in the Home Schemes have been in operation for many years in countries such as Sweden, France and New Zealand. Other countries have implemented variations of Early Discharge Programs as an extension of acute hospital services, in an attempt to decrease the length of hospital stay, and contain costs (based on the success of the programs in other countries).  The Canadian New Brunswick Hospital in the Home Scheme and the Peterborough Hospital at Home Scheme in England are well documented examples of this approach.



The Canadian scheme has been in operation since 1981. It is staffed by a government funded multi-disciplinary team and is not solely connected to any one hospital, but functions as a resource to many. Patients are admitted, managed and discharged by their own physicians.  Long-term cost benefits have been reported in the reduction of hospital beds needed to service patients and in the facilitation of safe discharge.



The Peterborough Scheme in England was modelled on the Sante Service Bayonne in France and commenced in 1978. In 1986 the Peterborough Scheme was used to facilitate early home rehabilitation for elderly patients with hip fractures, who had been admitted to the Peterborough Hospital. In the first year of operation, 126 patients (56% of total admissions) with hip fractures were accepted into the program.  These were divided into an early discharge group and a conventional treatment group (or control group).  The average length of hospital stay for the first group was 8.2 days with a further 8.8 days in hospital at home making a total of 17 days care.  The control group stayed in hospital an average of 24.3 days care.   The Early Discharge Group ceased to require nursing support an average of 7 days earlier than the Conventional Treatment Group. 



Under the Medicare Incentives Program, many early discharge programs were funded in Australia. The Prince of Wales hospital in Sydney, New South Wales, ran a Post Acute Orthopaedic Rehabilitation Service commencing in September 1989. The objectives of the program were to care for elderly orthopaedic patients at home rather than in hospital, to treat hip fractures by early operation and mobilisation and to reduce length of stay for all elderly orthopaedic patients through the provision of immediate domiciliary support and rehabilitation. The ultimate goals were to reduce the average length of stay for patients with hip fractures by 50% and increase the throughput of elective orthopaedic operations while simultaneously decreasing the waiting list



St. George's Hospital also received funding in 1989 under the Medicare Incentives Program to implement an Early Discharge Program. This program provided domiciliary nursing services "on call" 24 hours a day and physiotherapy cover 7 days a week.  Other services available included occupational therapy, social work and home help.  Initially only orthopaedic patients were accepted, but this was broadened to include surgical patients.  In the period between January 1992 - October 1992, a total of 512 patients were accepted into the program with an average saving of 2.5 bed days.



An Ortho-geriatric service was established at Preston and Northcote Community Hospital, Victoria, in March 1991, in conjunction with the Bundoora Extended Care Centre (Hill 1992) again with funding from the Medicare Incentives Program. The �program aimed to decrease the average length of stay for patients with fractured neck of femur and the number of referrals for inpatient rehabilitation.



From January 1989 to October 1990 a randomised controlled trial was undertaken to compare accelerated rehabilitation after surgical treatment of proximal femoral fractures with conventional care, at Hornsby Ku-ring-gai Hospital in New South Wales. In the accelerated rehabilitation program emphasis was placed on early assessment of rehabilitation goals, early commencement of mobilisation, the retention of physical independence, closer family carer contact and more detailed discharge planning.  Discharge took place when mobility and self care abilities reached a level appropriate to the discharge resources, for example nursing home and community services provision. Patients who were treated with the Accelerated Program had a 20% reduction in hospital stay and improved physical independence as measured by the Barthel Index



The Rapid Transit Scheme in Western Australia focused on patients with fractures of the proximal femur.  The principles of this scheme involved immediate internal fixation or replacement of the fractured bone under spinal anaesthesia with mobilisation within hours of surgery, and discharge as soon as patients could walk.  Intervention at home was provided by nursing staff and a physiotherapist, with other services provided if necessary.



While these programs provided important experience in the development of early discharge protocols, their evaluations unfortunately shed little light on the risk factor information that should be collected to identify which patients should be screened for services needed following discharge and the services that should be provided.

PREDICTION STUDIES OF UNPLANNED READMISSIONS AND HOME HEALTH CARE USE



Studies of readmissions following discharge from acute facilities are relevant to the present project in that an unplanned readmission is potentially indicative of unmet needs in the services provided to patients following discharge. Of course, factors other than the failure of post discharge services could be the cause of the readmission. Similarly, studies of the use of home health care and community support services following discharge from acute settings provide important information about the factors that may be predictive of post acute care needs. Both areas are reviewed in the ensuing discussion.



RESEARCH ON UNPLANNED READMISSIONS



Several important studies have been performed in this area.



Corrigan and Martin� performed a major study of 4,219 adult medical surgical patients who had been discharged from a Michigan teaching hospital. The �characteristics that were found to be predictive of unplanned readmission included increased age, advanced disease stage, greater previous length of stay, discharge by a junior doctor (and doctor age), discharge to a community setting and increased numbers of prior admissions. These factors provide an intriguing mixture of patient and service variables. The discharge by a junior doctor is indicative of the influence of quality of discharge planning upon readmission rates.



Holloway � et al studied readmission patterns for a random sample of 546 Medicare beneficiaries in the United States who had been discharged from acute settings. For each of the respondents a comprehensive clinical and social demographic profile was constructed. The patients most likely to be at risk of unplanned readmission included those with poor health status, chronic diseases and those who had not had surgery. Age, marital status, living situation and private insurance were not found to predict risk of readmission.



Victor and Vetter � studied readmission patterns of a random sample of 2711 Welsh patients following discharge from non-psychiatric hospitals. While they found no demographic factors to be predictive of readmission risk, the patients who were readmitted were more likely to rate that they had been discharged too soon. 



Williams and Fitton � studied a random sample of 133 older patients who had experienced unplanned readmissions following discharge from a general hospital in the United Kingdom. The factors that were found to be predictive of readmission included low income, previous hospital admission, already having nursing care at home and admission by general practitioners. It was asserted by the authors that 59 per cent of the unplanned readmissions were avoidable through better clinical and service management of the patient in the home.

THE USE OF HOME HEALTH CARE SERVICES



The use of Home Health Care services following discharge from hospital is a routine activity in the United States to the extent that the Health and Public Policy Committee of the American College of Physicians � released a position paper supporting it over 10 years ago.



�Studies of factors that predict the use of home health care are also useful in the present project discussion. Solomon et al � studied the patterns of utilisation of home health care by 226 older patients following discharge from medical and surgical wards at a New Haven Community Hospital. The factors that were found to be predictive of the use of Home Health Care were found to be lower educational level, less accessible social support, impairment in at least one instrumental activity of daily living and prior Home Health Care use. Thirty four per cent of the study participants initiated Home Health Care within two weeks of discharge.



The Post Acute Community Services study performed by the Bundoora Extended Care Centre � studied 272 patients aged over 65 who had been discharged to home following an admission to PANCH. It was found that 52 per cent of the participants had used at least one formal community support service during the six week post discharge follow up period. The factors that were found to be predictive of use of services were older age, female sex, lower scores in instrumental Activities of Daily Living and Australian birthplace. The availability of a carer and living circumstances did not predict community service use.



Jones, Densen and Brown � performed an important study of the post hospital needs of 737 older people following discharge from 15 acute hospitals in Illinois. Nineteen per cent of the participants were referred by the hospitals to community service agencies. However, 64 per cent of the respondents indicated that no-one in the hospital had discussed how they would manage at home. Jones et al argue that many of the participants required additional services but did not have the information they needed to obtain them. The researchers were highly critical of the discharge procedures revealed by their study.



In a further major study, Weinberger et al � studied the cost effectiveness of intensive post discharge care for 1,001 patients discharged from a teaching hospital in Indianapolis. The patients were randomly allocated to receive or not receive close monitoring from outpatient nurses. It was found that high risk patients (as predicted from biomedical clinical predictors) delivered substantial savings from the intervention. Lower risk patients demonstrated no such savings. 



�TownsendÕs � group in the United Kingdom performed a similar large scale randomised trial involving recently discharged patients aged over 75 to study the effectiveness of intensive post hospital care upon the use of health and social services. Half of the patients with intensive support received 2 weeks of 12 hours of support per week and the other half received the standard aftercare support. The control patients had higher rates of readmission and lower Activities of Daily Living Functional scores after an 18 month period.  



Hansen, Spedtsberg and Schroll � also performed a study of the effects of follow up by home visits to 163 intervention and 181 control patients aged 75 years or more following discharge from a Danish hospital. As with the other studies previously cited, follow up at the home resulted in significantly lower risk of readmission with substantial cost savings.



The strength of the above studies lies in the impeccable research designs employed within them. The use of a randomised control design means that we may be confident of the robustness of the research findings. It is clear that follow up of patients post discharge results in significant benefits for the patients.



The risk factors that seem to be predictive of the need for post acute services that have been identified by the literature reviewed include:

older age; poor health status, lower functional scores on Activities of Daily Living scales, chronic diseases and advanced disease stage; greater previous length of stay; less accessible social support; a history of previous hospital admissions; a history of previous use of community services; discharge by junior clinical staff; and low socioeconomic status.



C) CONCLUSIONS OF THE LITERATURE ANALYSIS



The present review has drawn from a wide range of research literatures reflecting the scope of the project. In summary:



1. The use of validated and practical measurement tools to enable systematic screening and subsequent assessment of service needs for patients following discharge from acute settings will result in better targeted services. The research evidence is that the systematisation of expert knowledge and experience into tools and protocols results in substantially better performance.



2. Much of the discharge planning literature is focussed on process and protocols to improve communication. This is commendable but the research evidence to demonstrate the efficacy of such measures is at present not strong.



�3. The research studies which have examined the unplanned readmission of patients following discharge from acute facilities and the use of Home Health Care Services has identified a range of variables which may be predictive of service needs and hence inform the development of the risk screening tool. These factors include: older age; poor health status, lower functional scores on Activities of Daily Living scales, chronic diseases and advanced disease stage; greater previous length of stay; less accessible social support; a history of previous hospital admissions; a history of previous use of community services; discharge by junior clinical staff; and low socioeconomic status. Some of these factors are likely to be substantially inter-correlated.



4. The identification of prognostic factors via the research literature is only one of several methods for eliciting the key parameters to be used in the development of the tools, the others being close examination of existing screening practices and consultations with experts internal and external to the Post Acute Care pilot projects.



�3.	CONCEPTUAL UNDERPINNINGS FOR RISK SCREENING AND THE ASSESSMENT OF POST ACUTE CARE SERVICE NEEDS



Figure 1 on page 15 shows the relationship between the use of screening and assessment tools in the determination of patient service needs following discharge from an acute care facility. The risk screening tool is applied first to the patient and results in a decision by the clinician and/ or PAC project staff to further assess or to not further assess in terms of need for post acute care services. The subsequent application of the assessment tool results in a set of recommendations about the profile of the services that might be required by the particular patient.

A) WHY HAVE MEASUREMENT TOOLS?



Some clinicians view measurement tools as an annoyance and an interference with their routine clinical practice whereas others find them to be an operationalisation of their current practice However, the reason for developing tools is to ensure that the most accurate and standardised possible results are obtained for patients. There is substantial empirical evidence to suggest that different clinicians adopt quite different approaches to discharge decisions � � and to clinical decisions in general �. 



In other words, the particular outcome for a patient may be considerably impacted by the particular clinician with whom they happen to have dealt with if there is no shared systematic approach to making the decisions. Thus, in one setting versus another setting, or even in the same setting the patient may receive quite different services from different clinicians.



Given the high costs associated with incorrect decisions for both patients and health and community care service providers, it is important that these decisions are as good as they can be. One way of achieving this is to build in the best available expertise into standardised assessment tools and protocols. This is the approach of the present project. It should be noted that this type of approach, ie systematising clinical expertise has been used very effectively in many other clinical settings. De DombalÕs � pioneering work in the diagnosis of acute abdominal pain in the United Kingdom provides a highly pertinent model for the present discussion. De Dombal investigated �the diagnostic accuracy of doctors of varying clinical experience versus a system he developed by interviewing expert doctors and reviewing the relevant research literature. 



The following table summarises his results:



Table 1 



De DombalÕs study results





Category of clinician�Correct diagnosis 

per cent

��Admitting doctors�42��House surgeons�71��Registrars�79��Senior clinicians�82��Expert system�91���





De DombalÕs results showed a striking increase in performance by the expert system especially over the junior clinicians.



��

�B) RISK SCREENING IN THE POST ACUTE CARE CONTEXT



The proposed function of the Post Acute Care Risk Screening Tool is to determine whether it is likely that the patient under consideration may need further assessment to determine their post acute discharge service needs. The tool should be applied to all patients presenting for admission to hospital. Preliminary targeting for screening is not required nor is it necessarily desirable. The Screening Tool in this project has been designed for application to all patients admitted to an acute care facility.



The tool consists of a short series of questions about the patient. The questions are designed to ensure that patients who may require post discharge services can be correctly identified and those who do not require such services are also correctly identified.



An obvious question in considering the design of such a tool is which variables should be included in the tool. That is, what questions need to be asked and answered in order to correctly categorise those patients who may or may not need post acute care services?



These questions and the associated variables were derived using three related procedures:



1. Literature analysis. There has been a considerable amount of research published in the general field of risk screening, especially in relation to unplanned readmissions of patients. There has also been some but less work published on the issue of predicting which services should be provided to people following discharge. This literature is an important source of possible risk factors for inclusion in a screening tool.



There are also several other important sources of information that have been included in these deliberations. It must not be assumed that the literature analysis has provided the sole basis for the development of the tools. This is quite incorrect. In the same way that De Dombal created his abdominal pain diagnosis system, expert input is of paramount importance as well as the findings from the published research literature.



2. Analysis of existing practice. Each of the PAC pilot projects in Victoria has devised its own risk screening and assessment procedures and are storehouses of expertise which have been tapped in devising a set of screening and assessment questions. The contents of each of the screening and assessment tools are described later in this document and provides a detailed analysis of the relationship between the various pilot projectsÕ risk screening and assessment tools and the support offered for them in the research literature.



3. Expert Advice. A third source of information used in the development of the tools is the use of clinical and academic experts. In addition to the substantial expertise within the pilot projects, there are also other experts who have substantial expertise in this field. These experts have been consulted in the development of the risk screening and assessment tools.



This procedure has resulted in the development of three separate lists of variables that should be included in the screening tool. This document compares the differences and �similarities from these sources by construction of a matrix for which the columns are the variables that have been identified by each source as suitable for inclusion and the rows are the sources. We have termed this procedure as data mapping. 



The data mapping procedure permits the ready identification of the variables that have been nominated for inclusion in the tool and the degree of agreement. The degree of agreement provides an important insight into the overall consistency of the approaches. High overlap is indicative of a shared view as far as risk screening is concerned. Low overlap is indicative of unique and idiosyncratic views.



This approach delivers a means of identifying the variables that need to be included in the risk screening of patients.



C) A REVIEW OF SCREENING CONCEPTS



Screening may be population-based or targeted. In most settings targeted opportunistic screening is the most common method used. Opportunistic screening involves a serendipitous approach in which the patient is being clinically assessed for other reasons and then on the basis of some risk factor or factors may be screened. It requires, therefore, that the clinician applies the test appropriately. In population-based programs the entire target population is assessed. In terms of the present project the issue of whether the screening test is intended for use in a population based or an opportunistic context was a design factor in the trial. The development of a test in an opportunistic environment and then its application to a population based environment may lead to problems due to the impact of the different prevalences of people with the target condition (ie needy of post acute services) upon the test performance. The Department may wish to adopt a population screening approach if the screening tool has good performance. This meant that it was important in the context of the present trial that the sample was representative of the full range of the population receiving acute care. As outlined later, considerable care was taken in this regard with a population approach employed in this trial.



There is the issue of the sensitivity and specificity of the tests to be developed and how this relates to the assumed prevalence of the need for post acute services. The validity of the test is a measure of whether the test is accurately measuring what we think it is measuring.  In the context of a screening test it is most frequently determined by measures of sensitivity and specificity. 



Table 2 shows the possible outcomes for a screening test given that the disease is present or not present (in this context whether the person needs post acute services or not). 



Sensitivity is defined as a/(a+c) and gives a measure of the probability that the test will be positive (i.e they need the services) given that the person has the disease (they really do need the services) �. 



�Specificity is defined as d/(b+d) and gives a measure of the chances that the test will be negative (ie the test says they donÕt need the services) given that the person does not have the disease (when they really donÕt).



Table 2 



Possible outcomes of screening test





Test result

�

Disease

actually 

present

�

Disease

actually 

absent���positive�a�b�(a+b)��negative�c�d�(c+d)���(a+c)�(b+d)���





An alternative way of assessing the validity of a test is to measure the number of false positives (b) and the number of false negatives (c). The larger the false positives the lower the sensitivity and the larger the false negatives the lower the specificity. In classical screening tests, the false negative rate is usually inferred from the number of abnormalities missed by screening that are detected in the subsequent round of screening. 



Evaluations of screening programs also often report the positive predictive value (a/(a+b)) and the negative predictive value (d/(c+d)). The positive predictive value is a measure of the probability that a person with a positive test result will on further investigation be shown to have the disease in question. This measure will be high if the sensitivity of the test is high and the disease prevalence is high. The negative predictive value is a measure of the probability that a person with a negative test result will on further investigation be shown to not have the disease in question. This measure will be high if the specificity of the test is high and the disease prevalence is low.



It has been previously noted that there are important implications for the use of tests that are designed for targeted as opposed to population based screening strategies. In an opportunistic targeted screening environment there is really a two part screening test. The clinician screens the patients as to whether they should be screened. This means that there is a much higher number of people in this group who may ultimately have the target condition (in this context, need the services). Christie (pp. 47 et suivant) shows convincingly that test to be used in a population screening setting need to be evaluated with a sample from the population with the same target condition prevalence.



The process of screening in operation in the PAC pilot programs is depicted in Figure 2. As previously discussed, it is important in the context of the present trial that the sample is representative of the full range of the population receiving acute care. The sampling approach employed in the trial sampled patients from six acute care facilities to maximise sample representativeness.

�� EMBED Word.Picture.6  ����D) THE DESIGN OF THE RISK SCREENING TOOL



The literature review identified the following factors that were predictive of post acute care service needs. 



older age; 

poor health status, 

lower functional scores on Activities of Daily Living scales, 

chronic diseases and advanced disease stage; 

greater previous length of stay; 

less accessible social support; 

a history of previous hospital admissions; 

a history of previous use of community services; 

discharge by junior clinical staff; and 

low socioeconomic status. 



Given the support for these variables provided by the research literature, it seemed sensible to give them active consideration for inclusion in both the screening and assessment tools.



This section of the report provides an analysis of the existing risk screening and full assessment tools in use within the participating projects in order to inform the design of a uniform minimum set of items for such tools.



E) THE FUNCTION OF THE RISK SCREENING AND ASSESSMENT TOOLS



It is useful to reiterate the different functions of the screening and assessment tools. The function of the screening tool is to determine whether the person might need post acute services. The function of the full assessment tool is to confirm the existence of such need and to assist with the decisions concerning what the profile of these services might be.



The different functions of the tools lead to some assumptions about the design characteristics of the respective tools. For example, one might expect the screening tool to be quite short and all encompassing. The decisions to be made by its application are not what type of services should be provided to the person who receives a positive result but whether they might need services at all. On the other hand, the function of the full assessment tool is to determine the exact service profile necessary to ensure the safe and optimal recuperation of the patient following discharge. One might expect such a tool to examine quite an amount of specific detail about the patient and the discharge environment in order to plan for the specific services.



Thus, a priori, one might expect the screening tool to be short and general and the assessment tool to be long and specifically oriented towards service needs. Thus prior to any discussion of the specific content of the tools and analysis of the tools in operation, we have specified some possible expectations as to their general design features.





�F) A MODEL OF POST ACUTE CARE SERVICE NEED



In addition to some general consideration of the broad design parameters of the tools, it is necessary to consider the conceptualisation of how one determines whether a patient has post acute service needs. It is important to make this model explicit so that it can drive the tool development process and their content.



In the present project, it is proposed that post acute service needs result from a combination of various patient attributes and the characteristics of the discharge environment. This model is shown in Figure 3. For the moment, if we ignore the exact patient and environmental attributes that need to be considered (ie the specific content of the tools) let us consider the following argument.



It is not enough to measure characteristics of the patient alone to determine whether they need services. For example, if you are a confused person with a complicated medication regimen this might imply that you need nursing services. However, if the person is going home to where there is a competent full time carer, the post discharge service need is diminished. If the person were going home without carer support, then services would be a high priority. This simple example shows the importance of taking into account both patient attributes and discharge environment attributes in the design of risk screening and assessment tools.



Thus, both screening and assessment tools need to collect information about key patient and discharge environmental factors. Service need is assumed to result from the combination of these profiles of characteristics and cannot be determined by assessment of one set alone. It should be noted that this interactive view requires discharge planners to collect information about both clinical and what are sometimes termed psychosocial attributes. In fact, we consider that the term ÒenvironmentalÓ is sounder terminology because this is more encompassing.

��



�G) DETERMINING THE CONTENT OF THE PROPOSED RISK SCREENING TOOL



As outlined in the previous discussion and also the literature analysis document, there are several different ways in which suitable content for the screening tool may be determined. One way is to examine the international research literature and search for factors which have been shown to be predictive of service need and use (these are listed on the previous page). 



However, as was noted in the literature analysis, this is a developing research area with many gaps. The research, as is often the case in clinical areas, follows practice rather than leads it. Thus it is important to examine the screening practices currently adopted by the pilot projects because they represent the distilled wisdom of many practitioners in the field. Accordingly, detailed analyses were conducted of the content of the screening tools of the participating pilot projects. Consultations were also conducted with staff from the participating PAC projects concerning these issues. These consultations informed the following discussion.



H) CONTENT ANALYSIS OF EXISTING RISK SCREENING TOOLS USED IN THE PAC PROJECTS



The content analysis of the screening tools was a major exercise. This is because the tools employed varied significantly in design parameters and content. For example, in terms of scope, the instruments were found to vary from 10 items to nearly 60 items. These variations represent widely varying philosophies in tool design.



The philosophical differences in design are analogous to the use of black letter law and general principles governing law. In black letter law, every contingency is covered. This means that the law is usually quite voluminous. The black letter law strategy is used when the law makers wish to provide a strong lead to those using it. 



The problem with this approach is that it leads to voluminous tools and if there are contingencies that arise outside of what is covered there is no specific means of dealing with the new contingency. The use of general principles places more responsibility upon the user. If the user is not well trained then the lack of specificity of the requirements may lead to problems in varying interpretations of the ÒlawÓ. The legal analogy is not a perfect analogy with the present situation although both require professional judgment within a specific framework that may lead to differences in interpretation and outcome.



The tools were subjected to a detailed content analysis with coding by two people and checking by a third. The outcomes of the coding are summarised in the tables that are included as Attachment 2 to this report. These should be consulted in addition to consideration of the forthcoming discussion.



While the tools varied widely in scope and specific design, there were several common elements within them. These included:





�Patient Characteristics



Demographic Factors

	Age

	NESB

	Poverty



Functional Status Factors

	ADL

	Mobility

	Continence



Psychological/Behavioural Factors

	Psychiatric illness

	Psychological distress

	Substance abuse

	Non-compliance	



Cognitive Factors

	General Intellectual function

	Memory



Medical conditions

	Chronic & seriously disabling

	Poor/ deteriorating prognosis



Treatments

	Complex, technical treatments



Recent Previous Admissions



Discharge Environmental Characteristics



Living Circumstances of Patients

	Support at home

		Living alone

		Lives in hostel

		Carers not available



	Home responsibility

		Patient cares for others



	Discharge Destination

		Not returning to pre

		admission address

		No fixed address



	Physical Home Environment

		Dangers e.g. stairs

		Heating



	Poverty



History of provision of community services before admission

�If we examine the relationship between the factors identified in the literature analysis we discover that the screening tools used by the pilot projects are in general much more extensive than the identified predictive factors.



All factors identified in the literature analysis except Òdischarge by junior clinical staffÓ are included in the tools.



I) CONTENT ISSUES IN THE DESIGN OF THE PROPOSED SCREENING TOOL



It should be remembered that the categories identified in the content analysis of the screening tools represent the total content of the tools (and, of course, in some instances more than their total content). With the exception of the seniority of the discharge clinician, these factors are also a complete super set of the variables identified by the previous literature analysis.



If one were to adopt each of the nominated specific areas as an item, this would imply a screening tool with the following content areas:



Demographic Factors (Are there characteristics such as the age or cultural background of the patient that suggest post discharge services will be required?)

Functional Status Factors (Upon discharge, will the patient be sufficiently able to care for themselves?)

Psychological/Behavioural Factors (Is there any indication that the patient has a psychiatric or behaviour problem that suggests they will need post discharge services?)

Cognitive Factors (Is there any indication that the patient may be confused to the extent they will require post discharge services?)

Chronic & seriously disabling Medical conditions (Is the medical condition the patient has seriously disabling to the extent that they will need post discharge services?)

Poor/ deteriorating prognosis (Has the patient got a poor or deteriorating prognosis that suggests that they will need post discharge services?)

Complex, technical treatments (Has the patient complex and technical medication or care tasks which suggest that that they will need post discharge services?)

Recent Previous Admissions (Has the patient recently had previous admissions to hospital which suggest that they will need post discharge services?)

Living Circumstances of Patients/ Adequate Support at home (Does the patient have sufficient support at home for their recuperation or is it the case that they will need post discharge services?)

Home responsibilities of patient i.e. cares for others ( Does the patient care for others at home to the extent that they will need post discharge services?)

Discharge Destination (Does anything about the discharge destination suggest that they will need post discharge services?)

Poverty (Is the patient returning to impoverished circumstances that suggest they will need post discharge services?)

History of provision of community services before admission (Did the patient receive community support services prior to their hospital admission and does this suggest that they will need post discharge services?)



This would seem to be a quite comprehensive coverage of the items identified by the research literature and the experts internal and external to the pilot projects. Rather than �treat the sub-categories as items in their own right, in order to maintain the desirable shortness of the tool, these could be included in the indicative instructions.



Thus the proposed Screening Tool includes these dimensions.  The proposed Risk Screening Tool appears in Attachment 3 to this report along with explanatory notes for each of the items that comprise it. For the sake of completeness, although this document is not concerned with the assessment tool component of the project, Attachment 4 contains a draft assessment tool derived from the same content analysis process.



We now turn to the presentation of the study methodology.



�4.	METHODOLOGY



A) OVERVIEW



This section of the report describes the methodology followed in the conduct of the trial of the Risk Screening Tool. Hospital clinicians at the study sites used plain language statements to seek consent from study participants for their participation. Patients who agreed to participate were then screened by clinical staff using the risk screening tool. A follow-up telephone interview using a structured interview schedule was conducted one week following discharge from the acute facility. A medical record review was also conducted for all study participants. The methodology is now described in detail.



B) ETHICS APPROVALS



Ethics approval was obtained in all six participating facilities involved in the study. The facilities were the Alfred, Dandenong, Geelong, Stawell, Wangaratta and Williamstown Hospitals.



Each of the facilities had its own ethics approval process. The decision to submit the proposals to the various individual institutional ethics procedures was the correct one from the perspective of protecting the interests of the research participants, the Department and the researchers. However, large delays resulted from it.



Each of the participating facilities provided ethical clearances to proceed. Clearance from each of the relevant authorities was obtained prior to the commencement of the data collection.



C) TRIAL PROCEDURES



The project methodology is described in two parts. First the data collection protocols are described. Second, the scale development and validation methodology design is described. The study involved data collection from three sources, including completion of a risk screening tool by clinical staff during the period of the admission to the facility, completion of a patient interview administered by the researchers when the patient had been discharged and examination of patient medical records.



D) SUMMARY OF STUDY DESIGNS



Two studies were conducted in this project. Study 1 was a test development and validation study that involved multiple linked data collections involving 160 patients.



Study 2 was a study of the inter-rater reliability of the risk screening tool, involving a panel of 4 raters who independently rated 20 patients using the tool.

 



�Study 1 Methodology 



Data Collection Protocols



1.1 Contact with facilities and staff briefings



After ethics clearances were obtained, contact was made with each of the participating facilities. The arrangements for data collection varied according to the requirements of each facility. The consultants generally provided briefings to senior staff within the hospitals, which resulted in arrangements to subsequently brief ward nursing staff.  Visits were conducted by the researchers at each participating ward. In several instances, the briefings were supplemented by education sessions for staff conducted by the consultants. 



1.2 Participant recruitment



Nursing staff recruited patients into the study during their hospital stay. Patients were provided with a plain language statement concerning the research (a generic version of which appears as attachment 6 to this report) and were asked to sign an informed consent form. The standard hospital forms in operation at each facility as approved by the relevant ethics body were used. Recruitment timing and success varied widely across facilities. It was stressed that a consecutive series of patients should be recruited to minimise selection bias. Because a large number of staff were involved in the recruitment of participants from a variety of wards and clinical locations, reliable figures concerning acceptance rates are not available. 



The decision to recruit participants via clinical nursing staff was taken for ethical and procedural reasons. It is a reasonable expectation for patients that during the course of stay in hospital that they will be not be approached by people who are not employees of the hospital and who are not involved in their clinical care. To do so could be construed as an invasion of privacy.



1.3 Completion of the screening tools



Once the patient had been recruited, clinical staff completed the Risk Screening Tool for the patient (see Attachment 3). The items in the tool included:



problems with patient self care

evidence of behavioural and/or mental problems

a disabling or deteriorating medical condition

the patient lives alone

complex medication, dressings or treatments

a history of multiple recent admissions

patient caring responsibilities for others

unsafe aspects of the discharge environment

low income background

use of community services prior to admission

pre admission problems in managing at home

requirement for interpreter

�Staff at the participating study sites forwarded the competed risk screens and informed consent documentation to the researchers for processing. The informed consent form made provision for the supply of a telephone number by the patient on which they could be contacted following discharge. The tools took an average of 3 minutes to be completed by the clinicians.



1.4 Conduct of the patient interview



Upon receipt of the consents and screening tools, the researchers made contact with the patients who had been discharged using the number they provided. Almost all participants took the opportunity of this first call to have the structured interview. The interview schedule is provided at attachment 6 to this document. The interviews took on average 15 minutes to complete.



The information sought by the patient survey of service need centred around:



the services that were received and the extent to which the services met client needs.



whether other services might have been needed or 



whether the services received may have been more or less than needed. 



The survey reflected the fact that patients included in this study potentially fell into one of the following categories:



those who received support services post discharge and were screened as Ôat risk of failing to recuperate adequatelyÕ



those who did not receive support services post discharge and were screened as Ôat risk of failing to recuperate adequatelyÕ 



those who did not  receive support services following discharge and were screened as Ôcapable of self managing following discharge  from hospitalÕ



those who did receive support services following discharge and were screened as Ôcapable of self managing following discharge from hospitalÕ



Medical Records Review



Once the screening tool, consent form and interview were completed, arrangements were made with the facilities to collect the relevant data from the medical records. These data included the age, sex, diagnostic information and any other information about planning for a patientÕs post discharge needs. 

Test development and validation methodology



The methodology employed in the test development and validation processes adhered closely to the principles and protocols proposed by De Villis (1991) in his book on Scale Development. 

�De Villis (1991) advocates an eight-step process of scale development. Each of these steps has been fully represented in the present project. Each of the steps is used as a heading for description of the scale development and validation procedures followed in this project.



1. ÒDetermine clearly what it is you want to measureÓ



Considerable initial discussion was held around this point. In this study, the risk screening tool was designed to determine whether the person might need services following their discharge from hospital, not the pattern nor range of services. The screening tool is a measure of risk of service need, not the services needed. The task of determining exact service requirements is a different exercise from determining whether someone is at risk of needing services. These tasks require different types and levels of information, and should be seen as the role of a more detailed assessment tool which determines the exact nature and frequency of post acute care service requirement.



2. ÒGenerate an item poolÓ



A particularly rigorous approach was taken in this component of the tool development. A comprehensive literature review was performed of the pertinent discharge planning and associated literatures. This yielded a series of items as previously described in earlier sections of this report. In addition to the comprehensive literature analysis, a detailed content analysis of six existing screening tools was also conducted. These exercises yielded an initial set of items or item pool.



3. ÒDetermine the format for measurementÓ



An important design decision is the scale format of the items in the tool under development. As discussed in Polgar and Thomas (1995), there are virtues associated with different types of response categories. The types of scale formats considered for use with the tool items were:



Likert type, 

forced choice and 

dichotomous. 



The Likert scale is normally a five point scale, with an intermediate position. Examples of scale points on a Likert scale are:

 

strongly agree, 

agree, 

neither agree nor disagree (undecided), 

disagree, 

strongly disagree. 



A forced choice format does not include the middle category, thus forcing the respondent to choose a scale point on one side or the other of the undecided point. Examples of scale points on a forced choice scale are:



strongly agree, 

�agree, 

disagree, 

strongly disagree.



The virtue of multiple scale points or categories is that they permit graded measurement of the attribute being rated or the question answered. However, a major problem with graded response scales is that people may interpret the scale points in different ways. There have been many studies of rating artefacts including acquiescent response mode (a propensity to choose middle ratings) and extreme response mode (a propensity to choose extreme items) that may introduce measurement error into scales. 



Dichotomous scales or categories have only two scale points or categories e.g.



yes

no



Dichotomous items have the virtue of reducing the need for arbitrary judgments of extent. A dichotomous item structure (yes, no) was implemented for the items in the risk screening tool in this study, because of lower ambiguity of scale points. This promotes greater validity and ease of use of the tool.



4. ÒHave initial item pool reviewed by expertsÓ



A panel of clinical experts reviewed the item pool on four occasions used in the development of the Risk Screening Tool using an iterative development procedure. The 17 experts who participated in this process were drawn from a variety of clinical disciplines including nursing, social work and psychology. The participants had considerable practical and academic expertise in discharge planning and post acute care patient management. The meetings at which experts considered the items generated considerable and lengthy discussion. This process resulted in the set of initial items that were trialed in this study.



5. ÒConsider inclusion of validation itemsÓ



In De VillisÕ exposition, the inclusion of validation items may be achieved in several different ways. Some psychological tests such as the MMPI have truth subscales where items that are demonstrably true or false are scored to form a measure of the truth of the responses. 



In the current project, there is no gold standard measure of service need. Validation of the tool in this instance was achieved through interview of the patient about their needs using a structured questionnaire and by inspection of the medical records of those patients who participated in the scale development study.



6. ÒAdminister the items to a development sampleÓ



As outlined previously, the scale was administered to a sample of patients drawn from six centres, representing a wide range of social and clinical characteristics. The breadth in sampling was a planned feature of the study to ensure that applicability to a wide range of groups could be determined. Both people with ostensible and without �ostensible post discharge service needs were recruited to the study in order to permit examination of the performance of the tool in discriminating between these groups.



7. ÒEvaluate the itemsÓ



A wide range of statistical techniques is available to analyse the items of a scale. All of these were applied in the present study and the results of the analyses are reported in the results section of this report.



Item difficulty. Item difficulty is the proportion of respondents who ÒpassÓ the particular item. In this instance a pass was taken to mean a negative result, or a ÒnoÓ response to the questions posed in the risk screening tool.



Item scale correlations. In this instance, it is possible to derive a total score of items that received positive or yes answers. Under this scoring scheme, if a person received three positive items in their risk screen, then their score would be 3. If the score of each item is correlated with this total score, then this gives an indication of the contribution of the that item to the variability in the overall scale. It is generally considered that low item-scale total correlations are undesirable.



Coefficient alpha. Coefficient alpha or CronbachÕs alpha is a measure of the homogeneity of the scale items. If all the items correlate highly, then alpha will assume a high value (close to 1.0). As De Villis notes, it is not necessarily the case that a high alpha is always desirable if the goal of the scale is to measure a profile of relatively unrelated attributes.



Criterion related validity correlations. These are very important measures of item validity. Each item score is correlated with a criterion variable, in this instance ÒneededÓ or Òdid not needÓ services. High correlations are desirable.



Factor analysis. Factor analysis is a means of exploring the internal structure of multi item scales. First the correlation matrix of all items with all other items is constructed. This is then subjected to a mathematically complex but conceptually simple technique to discover whether there are sets of items that tend to correlate with each other and not other clusters of items. The assumption is that there are latent variables underlying the items which are partly measured by it.  For example, it might be hoped that within the existing study that there is a single latent variable measured by all the items. We might want to call this ÒfactorÓ or latent variable Òpost discharge service needÓ. Factor analysis reveals how many latent variables or factors are present in a set of items. Thus factor analysis may be used to study the internal structure of scales, to reveal how many factors there are. The factor structure may then be studied to see which items cluster with others and to interpret what this means in practical and measurement terms.



Each of the above analyses is reported in the results section of this report.



8. ÒOptimise scale lengthÓ



There are competing requirements for scale length. Long scales, ie scales with many items, sample a wide range of aspects of the attribute(s) being measured ie may have higher validity. It is also known that in psychometric theory that scale length promotes greater reliability. The Spearman Brown formula is a means of estimating the effects of �lengthening or shortening a scale upon its reliability. All other things being equal a longer scale may have higher validity and reliability than a shorter version of the same scale. However, this is by no means a certain outcome.



On the other hand, short scales have high practicability and the loss of reliability and validity may be negligible if the attribute being measured by the scale is tightly defined. In clinical settings, provided reliability and validity are not sacrificed, short scale length is very useful indeed, because of the very tight timelines that now operate in most clinical settings. In fact, the choice in these settings may not be between the use of a short scale and a long one but a short one and the abandonment of use altogether. Thus in this context, it is not possible to sacrifice scale practicability for modest improvements in scale reliability and validity.



The shortening of scale length is achieved by deletion of poorly performing items. Poor performance of an item can be detected and defined by the following attributes:



very low or very high item difficulty. If everyone passes or fails an item, then it is not useful as a means of discriminating between different target groups because it adds little discriminating information. Items with extreme difficulties also have low variances and covariances which means that their ability to predict or correlate with other variables e.g. need for services is reduced. This is also an undesirable consequence of this property.



Low correlations with criterion variables. In this study the criterion variable is whether the person has a need or not for services. In the present study the value on the need variable is inferred using expert judgment from inspection of the personÕs medical records and diagnostic data and their answers to the patient questionnaire.  This variable is then to be correlated with the values on each of the items on the screening tool over all the participants. It is the case that some items on the risk screening tool simply will not correlate well with the criterion variable. For example, it may be that the need for an interpreter is simply a poor predictor of service need. The identification of good predictors of service need is the whole point of the present exercise. Items that correlate poorly with the criterion variable should then be deleted from the scale as little or nothing is to be gained by collecting this information.



Another method of selection of items for deletion is low correlation with other items. In classical test theory, it is desirable that items correlate highly with each other in order that they are measuring the same attribute. In this study, the target attribute is need for services. Thus items with low correlations with other items are marked for deletion under this approach.



�A variant of the above approaches is to conduct a factor analysis of the screening tool responses in order to see whether items tend to cluster together. In simple terms, the purpose of factor analysis is to determine whether there are factors or clusters of variables that are correlated with each other. In a situation where all items correlate highly, it is usual that the factor analysis yields a one factor solution meaning that the items are broadly measuring the same quality or attribute e.g. need for services. However, other outcomes are possible. There may be several factors or latent variables that underlie the screening tool items. The items with high loadings on the main factor would be retained and those with low loadings would be deleted. This is a more sophisticated version of selection of items with high inter-correlations and high covariances for inclusion in the scale and deletion of other items.



As outlined by De Villis, these are the classical methods of scale length optimisation.



In sum, a psychometrically rigorous approach which conforms to the standards set by De Villis was employed in the Risk Screening Tool scale development and validation study. 





�5.	 RESULTS



STUDY 1

RISK SCREENING TOOL DEVELOPMENT AND VALIDATION



In this section of the report, the outcomes of Study 1 are reported. Study 1 involved: the collection of risk screening tools for 160 patients (which were completed by clinicians at the hospitals where the patients were admitted); the completion of a questionnaire administered by the researchers to the same patients following discharge and, inspection of the patientÕs medical records. 



The results of Study 1 are presented in the following order: 



Risk Screening Tool Analyses



Demographic characteristics of participating patients

Item Difficulty Analyses

Item Scale Correlations

Coefficient Alpha

Criterion Related Correlations

Factor Analysis



Patient Questionnaire Analyses



Patient self ratings of service needs

Actual services received

Relationship between need and services received



RISK SCREENING TOOL ANALYSES

Demographic Characteristics of Patients



Table 1 presents a summary of the demographic characteristics of the patients who participated in the study. 



The majority of respondents were female (64%). The average age of respondents was 47.2 years with both adults (92%) and children (8%) included in the sample. The parents of the children were interviewed.



97 per cent of respondents had English as their main language spoken at home. People from Non-English Speaking Backgrounds without English as their first language were under-represented in the sample. In our experience, this under-representation of people from NESB is typical to quality assurance and research activities involving patient recruitment in Victorian health facilities. In a similar study of 200 parents we completed at Royal ChildrenÕs Hospital, despite having interpreters available and translated �versions of questionnaires in 8 languages, none were completed. In the present study, the arrangements we had in place for use of interpreter services were also not utilised.





Table 1

Demographic Characteristics of Participants (n=160)





Sex�Male�36%���Female�64%������Age�Minimum�1���Maximum�97���Mean�47.2���Standard Deviation�46������Main Language Spoken at Home�English�97%���Not English�3%��

Item Difficulty Analyses



Table 2 shows the frequencies of clinician ratings on the 12 Risk Screening Tool items. These frequencies are in effect the item difficulties, as they show the proportions of patients who ÒpassedÓ and ÒfailedÓ the item. In this study, the terms ÒpassÓ and ÒfailÓ do not appropriately reflect the context. Hence the terms ÒpositiveÓ and ÒnegativeÓ will be employed to describe the results, where ÒpositiveÓ substitutes for ÒpassÓ and ÒnegativeÓ substitutes for ÒfailÓ.





Table 2 

Clinician Ratings of Risk Factors (n=160)





Item

�

Yes%

(+ve)�

No%

(-ve)

��Patient likely to have self care problems�33�67��Evidence of mental or behavioural problems�3�97��Medical condition disabling or deteriorating�19�81��Patient lives alone�16�84��Patient has complex medications/ dressings/ treatments�11�89��History of multiple recent admissions�16�84��Caring responsibilities for others�34�66��Any dangerous aspect of discharge destination�12�88��Low income background�39�61��Patient used services before admission�18�82��Patient had problems managing at home prior to admission�14�86��Patient required interpreter�0�100��

�It is apparent from this table that the items have wide variations in positive and negative frequencies and hence item difficulties. 



In classical test theory, items with difficulties that are close to 0 or 100 per cent are considered to be generally less useful than items with difficulties that cluster closer to the 50 per cent level. This is for several reasons. An item with 0 or 100 per cent rates has no variability and therefore has no ability to correlate with other variables, including a gold standard criterion variable. Such items with zero variance cannot contribute to the discriminant validity of measurement tools because they have the same value for all cases. Items with difficulties that have values close to 0 or 100 per cent have a similar problem because of reduced variability of the item. Correlation is a measure of shared variance between variables. If one variable has very low variability then it will have low correlations with other variables. The conventional test development wisdom is that items with very low or high difficulties should be deleted from the scale.



Under the criterion of having an item difficulty as close as possible to 50 per cent being the most desirable, the following Risk Screening Tool items would be considered to be the most desirable:



Patient likely to have self care problems

Caring responsibilities for others

Low income background

Item scale correlations



With items that have dichotomous values (ie yes/no, pass/fail, +ve/-ve), it is possible to count the number of positive or negative items within the scale and derive a score. In most tests items are summed to form a summed rating. This procedure is possible with the Risk Screening Tool.



For the purposes of the analyses presented, a value of 1 was applied to every item that scored positively and a value of 0 was applied to every item that scored negatively. The summed score or rating represents the number of items for which there was a positive result. Thus, if a patient obtained a score of zero, then no items would have been scored as a positive result. If, for example, the patient obtained a score of three then they had obtained positive results on any three of the items.



Table 3 below shows the frequency distribution of the summed ratings for the clinician ratings of the patient sample on the Risk Screening Tool. The mean summed score or rating was 2.2 items with a median of 2.0 items. The range of the summed score was 8, with a minimum of 0 items and a maximum of 8 positive items or risk factors.













�



Table 3

Frequency Distribution of Summed Ratings of Clinician Rated Risk Factors (n=160)





Number of positive risk factors

�

%��0�22��1�23��2�22��3�10��4�8��5�4��6�7��7�3��8�1��

Mean 2.20

Median 2.00





In the initial design of the draft Risk Screening Tool, it was stated that scoring two or more positive results for items in the tool meant that further assessment of the patient with respect to service need should occur. Under this criterion, 55 per cent of the patients would require further assessment for service needs.



In test development and validation, it is typical to calculate item total correlations, where each item is correlated with the summed total score on the test. The results of these analyses are reported below.





Table 4 

Item Total Correlations (n=160)





Item

�

PearsonÕs r�

Contingency

Coefficient

��Patient likely to have self care problems�.63�.55��Evidence of mental or behavioural problems�.30�.39��Medical condition disabling or deteriorating�.57�.52��Patient lives alone�.40�.49��Patient has complex medications/ dressings/ treatments�.50�.51��History of multiple recent admissions�.44�.47��Caring responsibilities for others�.03�.53��Any dangerous aspect of discharge destination�.57�.60��Low income background�.51�.48��Patient used services before admission�.53�.54��Patient had problems managing at home prior to admission�.67�.59��Patient required interpreter�.00�.00��

�Both PearsonÕs r correlations and Contingency Coefficient values are reported. A zero correlation indicates no correlation between the item and the scale total and a correlation of 1 would indicate a perfect association between the item and total. The Contingency coefficient is typically employed with dichotomous items, but PearsonÕs r is also now frequently used, because, as seen from this table, the two statistics approach the same values. Under the criterion of high item total correlation using an arbitrary requirement of a correlation higher than .50, the following items would be considered for inclusion in a shortened scale:



Patient likely to have self care problems

Medical condition disabling or deteriorating

Any dangerous aspect of discharge destination

Patient used services before admission

Patient had problems managing at home prior to admission



These provide a different set of items to the analyses reported earlier in this section, with the shared item being ÒPatient likely to have self care problemsÓ. This item is, therefore, a robust predictor of service need across varied domains.

Coefficient alpha



Coefficient alpha is a measure of the extent to which items in a scale inter-correlate. It is by no means a universal assumption that alpha should be high. In early psychometric work, measurement tools were designed to provide pure measures of single attributes. However, it is not necessarily the case that scale items should be highly correlated. For example, if the items are designed to measure different attributes, there is no particular requirement for items to be highly correlated. 



In the present context, it is a question of whether the screening tool items are seen as measures of the same attribute, ie need for post acute services. We see the items as representing a profile of separate attributes that are predictive of the need for services following discharge from acute care, not as replications of each other. Therefore, it is not a requirement that alpha be high under these circumstances. However, we report the value of alpha for the sake of completeness.



The obtained alpha was .64 which is moderate in size. In psychometric theory, the design of a pure single measure would require a higher value, perhaps .80. This does not apply in the present situation and thus the obtained value is quite acceptable.

Criterion related validity correlation



It has been noted in the discussion in the introduction to this report that post acute care service need, like so many interesting and important human attributes, does not have a gold standard measure. The ÒneedÓ for services is a social construct based on community and clinician perceptions of what is an acceptable standard of care and living standards. As previously argued, ÒneedÓ is the balance between the personÕs physical and psychological health status and the resources that they have available to them when they are discharged. It is possible that people who are relatively ÒwellÓ may in fact need more services because of poor resources than people who are in fact less ÒwellÓ but have higher resources available to them. This does not suggest however, that �such needs cannot be rigorously measured. But, it must be acknowledged that service need is a construct that incorporates prevailing community standards of care and that different people may have different perceptions of and understandings of these needs.



In order to perform criterion related validity correlations to validate the risk screening tool, we need to establish an agreed means of determining the criterion ie does the person need services or not? As we have no gold standard, we need to construct a method that incorporates data from different sources in a systematic and comprehensive manner. There is no single approved method of doing this and, indeed, much of the research literature has shied away from this issue.



We employed the following approach. In the initial design of the Risk Screening Tool, we proposed that if the person scored two or more positive items on the screening tool that they should be more closely assessed for service needs. We note that the items included in the tool were derived from a rigorous and comprehensive literature analysis and expert consultations. In this study patients self-rated themselves against each of the items in the risk screen as part of the post discharge structured interview. This symmetry was a particular strength of the methodology employed. To gauge the exact service requirements, a more detailed assessment procedure would have to be administered to the patient. It is useful to remember that it is quite plausible that a person may be identified as Òat riskÓ by the screening tool, only to be assessed in greater detail and, as a result of this process found not to need post acute services. However for the purposes of this exercise a criterion variable of service need was constructed by requiring that if both the clinician and the patient had rated the patient as having two or more risk factors, then the person was categorised as having a service need. If this condition was not met, then the patient was interpreted as not having a service need. This approach has the virtue of formally incorporating data from two sources as well as being rigorous and reciprocal.



In clinical practice, it is the case that a positive screen result would and should be followed by a comprehensive assessment of service need. The procedures followed in this validation trial met the methodological requirements of test validation but it is important to remember that the Screening Tool is not a substitute for a comprehensive needs assessment once the risk of need has been established. 



If these conditions were applied, then it was found that 47 per cent of the patients required services. In fact, 42 per cent of the patients actually received services, although, as shown later, these groups did not exactly coincide.



In terms of the analyses conducted for the tool validation, we first present univariate item criterion correlations, using a ÒyesÓ response to at least two or more questions on the risk screening tool as assessed by both the patient (through the post discharge interview) and the clinician as indicative of service need.



�



Table 5

Item Criterion Correlations (n=160)

Service Need Criterion Derived from Patient Self Assessment and Clinician Assessment of Risk Factors.





Item

�

PearsonÕs r�

Contingency

Coefficient

��Patient likely to have self care problems�.45�.41��Evidence of mental or behavioural problems�.07�.07��Medical condition disabling or deteriorating�.26�.25��Patient lives alone�.46�.42��Patient has complex medications/ dressings/ treatments�.18�.18��History of multiple recent admissions�.19�.19��Caring responsibilities for others�.21�.21��Any dangerous aspect of discharge destination�.21�.20��Low income background�.36�.34��Patient used services before admission�.50�.45��Patient had problems managing at home prior to admission�.31�.30��Patient required interpreter�.00�.00��



These correlations show how each Screening Tool item correlated with the criterion variable. Under the condition of the desirability of high item criterion correlations (e.g. r > .25), the following items would be considered for incorporation in a shortened measurement tool.



Patient likely to have self care problems

Patient lives alone

Patient used services before admission

Patient had problems managing at home prior to admission



For the purpose of discussion, an alternative analysis of the criterion data is presented for the readerÕs consideration. The previous analysis used the need criterion variable derived from a requirement that at least two risk factors were found to be positive in both the clinician and patient ratings. Another way of defining the service need criterion variable is to take actual receipt of services to be an alternative validating criterion. We know from the patient questionnaire whether the patient actually received services or not. Of course, this service ÒneedÓ criterion has a problem in that people may have missed out on receiving services that they really needed and people may have received services that they did not really need. Once again, the absence of a gold standard criterion confronts us. 



The univariate analyses associated with using actual receipt of services as the criterion variable appear below:





�



Table 6

Item Criterion Correlations (n=160)

Criterion Defined as Whether Person Actually Received Services





Item

�

PearsonÕs r�

Contingency

Coefficient

��Patient likely to have self care problems�.27�.26��Evidence of mental or behavioural problems� .03�.03��Medical condition disabling or deteriorating�.10�.10��Patient lives alone�.24�.23��Patient has complex medications/ dressings/ treatments�.09�.09��History of multiple recent admissions�.13�.12��Caring responsibilities for others�.25�.24��Any dangerous aspect of discharge destination�.18�.18��Low income background�.03�.03��Patient used services before admission�.45�.40��Patient had problems managing at home prior to admission�.24�.24��Patient required interpreter�.00�.00��





Using the patientsÕ reports of whether the patient actually received services or not following their discharge from hospital as the criterion variable, the following Screening Tool Items are shown to be the most predictive of this criterion, as they have the highest item-criterion correlations:



Patient likely to have self care problems

Patient lives alone

Caring responsibilities for others

Patient used services before admission

Patient had problems managing at home prior to admission



With the addition of the item ÒPatient had problems managing at home prior to admissionÓ, these are the same items as derived from the analyses with the other service need criterion variable.

Multivariate Analyses



Irrespective of the criterion variable that is used, the univariate analyses do not provide definitive pure measures of item utility because the items are inter-correlated. Therefore, the correlations between individual items and the criterion may be attenuated or enhanced by their correlations with other items. However, the univariate results have been presented in the present report to permit inspection of the stand-alone performance of Screening Tool items and also to permit comparison with results from other published studies, if required by the reader. Many of these studies have focussed on the �predictive power of single factors only, as discussed in the literature analysis to this report.



It is proper to employ a multivariate data analysis approach to deal with this confounded variance issue. The effect of the multivariate analysis is to provide a pure measure of the unique contribution of the particular item to the criterion, having partialled out all the effects of the other items. The appropriate multivariate analyses are now presented.



With a dichotomously scaled criterion measure, it is usual to employ discriminant function analysis. Discriminant function analysis provides pure estimates of the item contribution to the criterion variable and permits an assessment of how well the items jointly predict the values of the criterion variable, through a correctly predicted group membership analysis.



The discriminant function analyses for the criterion variable derived from both clinician and patient self assessment of risk factors is presented first. The Discriminant Function Analysis summary table is shown in Table 7.



The discriminant function equation delivered a correct classification of 90 per cent of cases. That is, from a knowledge of the values of the items on the risk screening tool, it was possible to predict the service need criterion variable value correctly on 90 per cent of occasions. The ÒincorrectÓ classifications ie those who needed services but were predicted as not needing them and those who did not need services but were predicted as needing them were equally distributed across both categories. 





Table 7

Discriminant Function Analysis (n=160)

Service Need Criterion Derived from Patient Self-Assessment and Clinician Assessment of Risk Factors







Item

�Standardised Canonical

Discriminant Function Coefficients

��Patient likely to have self care problems�.42��Evidence of mental or behavioural problems�-.07��Medical condition disabling or deteriorating�.23��Patient lives alone�.52��Patient has complex medications/ dressings/ treatments�.09��History of multiple recent admissions�.14��Caring responsibilities for others�.71��Any dangerous aspect of discharge destination�-.11��Low income background�.37��Patient used services before admission�.59��Patient had problems managing at home prior to admission�-.04��Patient required interpreter�.00��

�The items that were found to be most predictive of the service need criterion variable on the basis of the discriminant function analysis were:



Patient likely to have self care problems

Patient lives alone

Caring responsibilities for others

Patient used services before admission



Next, analyses were performed with the criterion of whether the patient actually received services or not.



This equation delivered a correct classification of 78 per cent of cases. That is, from a knowledge of the values of the items on the risk screening tool, it was possible to predict the service need criterion variable value correctly on 78 per cent of occasions. The ÒincorrectÓ classifications ie those who needed services but were predicted as not needing them and those who did not need services but were predicted as needing them were equally distributed. The items that were found to be most predictive of the service need criterion variable were:



Patient likely to have self care problems

Patient lives alone

Caring responsibilities for others

Patient used services before admission





Table 8

Discriminant Function Analysis (n=160)

Service Need Criterion Derived From Whether Patient Actually Received Services







Item

�Standardised Canonical

Discriminant Function Coefficients

��Patient likely to have self care problems�.23��Evidence of mental or behavioural problems�-.13��Medical condition disabling or deteriorating�-.02��Patient lives alone�.26��Patient has complex medications/ dressings/ treatments�.-.02��History of multiple recent admissions�.09��Caring responsibilities for others�.70��Any dangerous aspect of discharge destination�.17��Low income background�-.20��Patient used services before admission�.77��Patient had problems managing at home prior to admission�.04��Patient required interpreter�.00��



�It is useful to note that this discriminating variable set is virtually the same as that derived from the analyses where the criterion variable was jointly derived from patient and clinician assessments of risk factors. It is tempting to conclude that this is a statistically and methodologically robust result.



From a conceptual viewpoint, the item ÒPatient likely to have self care problemsÓ is a global clinical assessment of the functional impacts of the post discharge health status of the patient. The variable ÒPatient lives aloneÓ is an assessment of the fact that the patient may have low support resources from friends and family. The variable Òcaring responsibilities for othersÓ recognises that demands may be made of the patient that militate against recovery. The variable ÒPatient used services before admissionÓ is a sensible recognition of the patientÕs pre-admission state.



If we take these variables alone and use them to predict service needs by running discriminant function analyses based on the four variables we find that equation performance is barely affected. Interestingly, for the jointly derived need variable only 4 per cent of correct classification is lost and 2 per cent for the criterion where service need was defined by those patients who actually received services. Thus in prediction terms, the other variables contribute little to variation in the service need criterion variables. In other words, from all of the risk screening tool factors, which were derived using a rigorous and arduous process, these 4 have been shown to best predict overall service need. The others, while they may be important in certain instances overall do not add greatly to the prediction of service need as defined by the respective criteria employed in this study.



Factor Analysis



Factor analysis has the objective of exploring inter-relationships between variables to determine whether clusters of variables might be inter-correlated in systematic ways. In the context of test development, factor analysis is a useful technique which can be employed to analyse the internal structure of measurement scales.



Prior to the interpretation of the results of the factor analysis� presented in this report, it is useful to discuss the implications of different types of outcomes of the analyses. As previously discussed, it is not a requirement for a successful Risk Screening Tool that the items be highly interrelated and hence be measures of the one underlying attribute ie needs for services. In factor analysis terminology, this means that a single factor solution is not required. However, such an outcome can simplify measurement protocols.



Below appears the outcomes of a principal components analysis of the 12 risk screening tool factors (actually 11, because the item ÒPatient required interpreterÓ was excluded due to zero variance). 

�



Table 9 

Summary of Principal Components Analysis Outcomes







Factor�

�Eigenvalue�Percentage of Variance��1�3.17�28.9��2�1.40�12.7��3�1.09�9.9��4�.98�8.9��5�.91�8.3��







It is generally accepted that factors or principal components with Eigenvalues of less than 1.0 (the so called Kaiser criterion) are not ÒrealÓ in the sense of representing any meaningful underlying factors. The first five factors only are reported to demonstrate the point at which the Kaiser criterion was applicable.



The Kaiser criterion, however, is a very lax criterion to apply to the determination of the number of meaningful factors. CattellÕs Scree Test involves the plotting of the values of the Eigenvalues of the factors in a plot and choosing the point of inflection in the graph as the point above which meaningful factors exist. A scree plot appears below in which the Eigenvalues are plotted for each factor.



Under the Scree Test shown below, one principal component would be considered to be meaningful.

�Figure 1

Principal Components Scree Plot

�





The proportion of variance explained by Factor 1 is rather low in absolute terms. This analysis indicates that the items do not share large amounts of common variance. The picture provided by the principal components analysis is consistent with the moderate levels of Cronbach alpha reported earlier in this document. Although the items combine well to predict service need, this is because they are measuring different attributes. 

Discussion of Outcomes of Study 1



It is appropriate at this point, to review the outcomes of Study 1. We commence with some cautionary notes.



The purpose of the Risk Screening Tool is to determine whether service needs might be indicated, not the type nor extent of such services. 



It is a screening tool that is designed to routinise clinical judgments of whether service need might be warranted. 



The Screening Tool is not designed to replace clinical judgment, indeed, it relies upon it. 



It has been found that using 4 items of the present 12 item Risk Screening Tool that high levels of performance in prediction of service need are possible. The four items that could be included in a short form version of the tool are:





�Patient likely to have self care problems

Patient lives alone

Caring responsibilities for others

Patient used services before admission



However, it does not follow that all prospective users of the Risk Screening Tool will wish to shorten the Risk Screening Tool to a smaller number of items. The use of the full twelve items adds 4 per cent to the correct classification performance of the tool. It may be that the extra 4 per cent, in the judgment of some clinicians may be worth having. This is a judgment that depends upon how and in what circumstances the tool is to be employed.



�PATIENT QUESTIONNAIRE INTERVIEW ANALYSES

Patient Ratings of Service Needs



In the patient questionnaire/ interview schedule, the patients were asked to provide self assessments of 10 of the risk screening tool risk factors. Two of the original twelve factors were excluded from patient self ratings, the income level item and the interpreter use item. The income item was excluded because it was considered not to be appropriate to ask patients about income levels. The interpreter use item was available from other records. As it turned out, there was no interpreter use, so this item would have been excluded in any event.





Table 10

Patient Ratings of Risk Factors (n=160)







Item

�

Yes%�

No%��Difficulties with normal daily activities after discharge�43�57��Difficulty concentrating when got home after discharge�18�82��Getting worse after discharge�5�95��Live alone�19�81��Difficulties with bandages or medication�11�89��3 or more admissions in the last 12 months����Caring responsibilities following discharge�33�67��Any dangerous aspect of discharge destination�7�93��Any services received before admission�16�84��Before going into hospital self care difficulties�21�79��





While the rates of positive risk factors provided by patient and by clinician ratings were rather similar, this does not imply that the same ratings were made by clinicians and patients for the same patients. 



In order to examine this possibility, contingency tables were constructed for each of the 10 risk factors that were rated in common. To reiterate, each patient had a set of risk factor ratings provided by themselves and by a clinician rater. It was therefore possible to examine the relationships between these. Contingency coefficients and percentage agreements are reported in the following table.



�



Table 11

Percentage Agreements and Contingency Coefficients between Clinician Ratings and Patient Self Ratings on 10 Risk Factors (n=160)







Item

�

Percentage Agreement�

Contingency Coefficient�

��Difficulties with normal daily activities after discharge�66�.28��Difficulty concentrating when got home after discharge�79�.08��Getting worse after discharge�80�.12��Live alone�95�.64��Difficulties with bandages or medication�84�.18��3 or more admissions in the last 12 months�85�.41��Caring responsibilities following discharge�77�.44��Any dangerous aspect of discharge destination�85�.14��Any services received before admission�94�.62��Before going into hospital self care difficulties�83�.39��



The interpretation of these analyses are best illustrated by example. Forty three per cent of patients reported that they experienced difficulties with normal daily activities following discharge compared with a rate of 33 per cent amongst the clinician ratings. In this example, this means that patients and clinicians concurred in 66 per cent of cases, and the correlation between these ratings as measured by the contingency coefficient was .28. This means that many clinicians and patients had different ideas about the patientsÕ physical status and ability to cope with activities of daily living.



Thirty three per cent of patients reported that they had caring responsibilities following discharge. The clinician derived rate was 34 per cent. These ratings were identical in 77 per cent of cases. The correlation between these ratings as measured by the contingency coefficient was .44. While this is much higher than .28, it still means that many clinicians and patients had different ideas about their caring responsibilities following discharge. Given that it is unlikely that such large numbers of people would have unexpected changes in their carer duties, it is likely that clinicians may have some difficulties with their data validity.





�The above analyses show important differences in perceptions of the actual values of the scores on the Risk Screening Tool Items. While some ratings involve perceptions, others involve actual facts such as whether the person is living alone or not, whether they will have caring responsibilities and whether services were received prior to admission. While it is true that the percentage agreements are higher amongst factual items, there are still differences between the patient and clinician ratings. Since the source of data for knowledge of factors such as whether the person lives alone comes from the person themselves, it is somewhat surprising that there are any differences at all. This implies a need for vigilance on the part of clinicians concerning data quality as the basis for their ratings.



While it is not a central aim of the present research, it is nevertheless useful to examine the observed patterns of service provision of the study sample. Table 12 contains frequency data for the patient utilisation of services following discharge from the respective hospitals. 





Table 12

Patient Utilisation of Services Following Discharge (n=160)







Service

�

% who received service��Nursing�25��Home Help�23��Meals on Wheels�11��Equipment Loan�8��Equipment Purchase�4��Home Maintenance�4��Attendant Care�4��Help with Transport�4��Allied Health�2��Help with Child Care�2��Interpreter Support�0��Respite�2��Pharmacy�1��Other�1��



Nursing was the most frequently provided service following discharge with 25 per cent of the respondents receiving this service. Home help was received by 23 per cent of respondents and Meals on Wheels by 11 per cent. No-one received interpreter support.



One further set of analyses is reported. With the inferred service need variable (derived from the application of the criterion that two or more patient rated and two or more clinician rated risk factors had to be positive), it is possible to compare this variable with whether the patient actually received services or not. The results of this analysis are reported in Table 13 below.



�In this discussion, it should again be noted that the Risk Screening Tool measures risk of service need, not whether services were needed and what type of services may be needed. This is the function of a detailed assessment, preferably using standardised tools for the purpose. Thus the discussions of service need and inferred service need as obtained by the outcomes of the Risk Screening Tool should not be confused with need demonstrated through detailed clinical assessment.



The results show that 73 per cent of participants ÒcorrectlyÓ received or did not receive services. Sixteen per cent of the sample who ÒneededÓ services did not receive them and 11 per cent of those who did not ÒneedÓ services received them.



It is interesting to separate out those cases who were in the respective misclassified groups to determine whether there are discernible trends in the characteristics of people who may tend to be over or under serviced. Once again, it is noted that this is not the primary purpose of the present study, but it is nevertheless of some parallel interest.





Table 13

Cross Tabulation of Derived Service Need Variable with Service Receipt Status (n=160)





						ÒNeededÓ Services



��

Yes (%)

�

No (%)�

Total (%)��Received 

Services�Yes (%)

�31�11�42���No (%)

�16�42�58���Total (%)

�47�53�100��



Analyses of the demographic characteristics of the members of the various groups showed that patients for whom services were ÒincorrectlyÓ provided tended to be significantly younger (mean age = 38 years) than patients for whom services were incorrectly withheld (mean age = 51 years). There were no sex differences in propensity to be incorrectly classified. Because the services provided in the study were not determined by the tool, it is not really the sensitivity nor the specificity of the tool that is measured by calculation of these indices from this table. However, for the sake of completeness, if the above table data are used to calculate these indices with having received services as the “true” or “reality” variable, we find that the sensitivity is 31/42 = .74 and that specificity is 42/58 = .72. The positive predictive value is 31/47 = 66% and the negative predictive value is 42/53 = 79%.



While there were no obvious groups that were incorrectly classified, the interviewers who conducted the interviews were strongly of the opinion that more care in determining the individual current circumstances of patients would have resulted in better targeting of services. For example, on the day that a female patient was to be �discharged from hospital, her husband was an admission to act as a kidney donor. The screening tool incorrectly noted that this woman would have no caring responsibilities upon discharge, which was quite incorrect. She received no services and this was a great hardship for her.



Another young man had a serious abscess on his back which was surgically treated. He was expected to make his own arrangements for wound dressing. Nursing could have been provided, but he would have had to pay for his dressings and he was not well off. He was advised not to take up the offer of nursing support. His wound became infected because of his inability to tend to his dressings. Appropriate support would have significantly lessened the hardship for this young man.



Thus while there was no hard evidence for detectable groups who tended to be under or over serviced, it was the opinions of those involved in the data collection that the underserviced patients were eminently detectable from the interview data.



We now turn to the analysis of the inter-rater reliability study data.



INTER RATER RELIABILITY PANEL STUDY (STUDY 2) METHODOLOGY AND RESULTS



In this section of the report, the outcomes of Study 2 are reported. Study 2 involved the independent completion of risk screening tools for n=20 patients by a panel of 4 raters.

Methodology



Study 2 was designed to assess the inter-rater reliability of the Risk Screening Tool. This was achieved by having a panel of four clinicians rate a sample of 20 patient vignettes using case material derived from de-identified patient records of patients used in Study 1. 



Recruitment of study participants



Four raters participated in the panel rating study. Two of the panel members were female clinical nurses, one a female occupational therapist and one was a male psychologist. These professions represent some of the health disciplines likely to be using the tool in future applications.



Study protocol



The participants were provided with 20 case vignettes using materials constructed from de-identified case files of participants in Study 1. They were also provided with 20 Risk Screening Tool forms and asked to complete the forms based on the case materials. The ratings were performed independently and at the personÕs own pace. This resulted in a slightly lengthier administration/ completion time than for the Study 1 cases.









�Data Analysis



The ratings obtained from the application of this protocol were subjected to standard descriptive and correlation statistical procedures to determine the extent of clinician agreement when using the Risk Screening Tool.



Initially it was intended to perform Study 2 in a clinical facility. This turned out not to be logistically feasible because of the variable rates of data collection and difficulties in having busy clinical staff simultaneously involved in the rating of the same patients. This methodology also has a design problem in that only unlinked single pairs of raters could have been employed to rate the same cases. Thus a panel format was implemented because of its methodological advantages.



The participants were provided with 20 case vignettes using materials constructed from deidentified case files of participants in study 1. There were also provided with 20 Risk Screening Tool forms and asked to complete the forms based on the case materials. The ratings were performed independently and at the personÕs own pace. 

STUDY 2 RESULTS



The results of Study 1 were very simple: There was almost complete agreement between the four independent raters on the 20 cases rated.



Table 14 shows the Coefficients of Concordance for each of the 12 Risk Factors included in the Screening Tool. The Coefficient of Concordance is a multivariate measure of agreement between multiple raters on a rating task. A score of 1.0 represents perfect agreement and a score of 0 represents a complete absence of agreement amongst the raters.





Table 14

Inter-Rater Agreement as measured by Coefficient of Concordance





Item

�

Coefficient of Concordance��Patient likely to have self care problems�.98��Evidence of mental or behavioural problems�.90��Medical condition disabling or deteriorating�.92��Patient lives alone�1.00��Patient has complex medications/ dressings/ treatments�.90��History of multiple recent admissions�1.00��Caring responsibilities for others�.94��Any dangerous aspect of discharge destination�.92��Low income background�.98��Patient used services before admission�.90��Patient had problems managing at home prior to admission�.90��Patient required interpreter�1.00��

�As shown in the above table, there were very high degrees of agreement amongst the raters on all of the tool items.



STUDY 2 CONCLUSIONS



The analyses of the data collected in the panel study demonstrate that the Risk Screening Tool has the desirable psychometric quality of very high inter-rater reliability. Combined with the high validity measures obtained in Study 1, it is evident that a psychometrically robust tool has resulted from the test development and validation process.





The Risk Screening Tool Validation analyses conducted in Study 1 have provided evidence of a robust and accurate Risk Screening Tool.



�6. PROJECT CONCLUSIONS AND RECOMMENDATION



This document reports the outcomes of two studies designed to test the reliability, validity and practicability of a new Risk Screening Tool intended to measure whether patients discharged from acute care health facilities might have post discharge service needs. The accurate targeting of such people has major benefits for the patients, their families and the community as a whole, as it potentially saves resources while ensuring that people receive the services they need.



The project followed the standard test development protocols proposed by De Villis and employed rigorous methodology.



The project studies clearly demonstrated that the Risk Screening Tool is reliable, valid and practical. Correct prediction of service need was found in 90 per cent of cases with the full 12 item version of the Tool and 86 per cent correct classification was found with the 4 item version. This version was developed after the implementation of scale length optimisation protocols.



It is noted that human need does not have gold standard measures associated with it. Need for services is a judgment and it is essential that judgments are consistent and valid. This ensures that mistakes are minimised and that everyone receives equal attention to their needs. The Risk Screening Tool developed in this project has been shown to be both valid and consistent.



The validation analyses have shown that a substantial amount of variation in the need for services is explained by four factors. These factors are:



Patient likely to have self care problems

Patient lives alone

Caring responsibilities for others

Patient used services before admission



Using these factors, discriminant function analysis has shown that it is possible to obtain an 86 per cent correct classification rate for all patients. A 90 per cent correct rate is possible with all 12 factors included in the analysis.



It is possible that the reader thinks that 90 per cent is not a high achievement for correct classification. In fact, where studies of diagnostic behaviour has been performed, the rates of correct diagnostic decision making using unaided judgment have been shown to be routinely much lower than 90 per cent. A table from De DombalÕs� seminal study is included for comparison with the outcomes of the present project.



As can be seen from this table, the accuracy of diagnosis of abdominal pain through unaided judgment resulted in correct diagnoses on 42 per cent of occasions only. Aided judgment achieved at over double these levels, with the expert system achieving a �correct classification rate of 91 per cent, remarkably similar to the rate obtained in the present project.





Table 15

De DombalÕs study results





Category of clinician�Correct diagnosis 

per cent

��Admitting doctors�42��House surgeons�71��Registrars�79��Senior clinicians�82��Expert system�91��



It is important to note that the Screening Tool can only perform at a high level if the information input to it is of high quality. The research we performed showed that in some instances peopleÕs needs were missed because of factually incorrect information leading to incorrect judgments of need. Care is needed to ensure that data quality, whether it is to be input to a formal decision process, such as engendered within the Risk Screening Tool, or to unaided judgment, is as high as possible.



In terms of the scope of the Tool, it is designed to be applicable to all patient groups. With application to children it is recommended that the Tool be applied through the carer or parent rather than directly to the child. Of course, if there is neither carer nor parent available for a child, then service need is assumed. The model of service need proposed in this report is completely compatible with assessing the service needs of children with carers.



The participation of people from Non-English Speaking backgrounds in this study was lower than desired. However, we argue that the same principles for detection of risk of service need apply to all groups. This is a very different claim from a claim that the same assessment protocols and service need patterns apply to all cultural groups. While cultural expectations might vary concerning, for example, the type of services that might be required, or, for example, whether a carer would be available, this has no impact upon risk of service need. Once again, we remind the reader that the Screening Tool is a measure of risk of service need not an assessment of those needs.



RECOMMENDATION



It is recommended that the Post Acute Care Service Risk Screening Tool be employed for patients upon admission to acute care facilities. The use of the Risk Screening Tool, as with many standardised and validated measures, enhances clinical judgment and facilitates higher levels of service and safety for patients following discharge from acute care environments.



�











7.	APPENDICES�ATTACHMENT 1

DISCUSSION OF DESIRABLE PROPERTIES OF MEASUREMENT TOOLS





It is generally agreed within the tests and measurement literature that there are four overarching desirable properties for tests and measurement tools irrespective of the field or discipline � � � �. 

These include:



1.	Reliability

2.	Validity

3.	Applicability

4.	Practicability



Each property will be discussed in turn.



Reliability



Reliability refers to the property of reproducibility of the test results.  Thus, a reliable test under the same test conditions ought to produce the same result. In clinical assessments, reliability may be assessed in a number of ways. These include test re-test (or intra rater reliability), inter rater reliability and internal consistency. In this project, inter -rater reliability, internal consistency and test re-test reliability are all pertinent aspects of reliability to be evaluated.



Test retest reliability is measured when a measurement scale is applied to the same person on two occasions and the results correlated with each other. A close statistical relationship between the pairs of scores is indicative of high test-retest reliability. This is measured using a correlation coefficient. A correlation of 1 means perfect agreement in the measurements on the two occasions. Test-retest reliability is not a logistically feasible type of reliability to measure in the present context because it involves repeated measurement of the same individuals. This is not acceptable for hospital in-patients and causes disruption to the normal clinical routine. Therefore, test-retest reliability is not to be assessed within this project. In any event, it is a weaker form of reliability than inter-rater reliability which is to be assessed.



The internal consistency of a scale is dealt with by calculating standard internal consistency statistics. Essentially, these statistics provide information concerning the robustness of the measurement tool from a psychometric or measurement theory context. Tools with poor psychometric properties deliver unreliable and invalid results. �In this context this means that services will not be provided to those who need them and people who need them will not get them.



In conclusion, the question of reliability in the tool will be dealt with by the performance of standard psychometric analyses of screening tool data collected routinely within the participating pilot projects by a study of inter-rater reliability to assess the agreement between clinicians when using the measurement tools.



Validity



Whereas reliability is concerned with test consistency, validity refers to the extent to which a test accurately measures the property or properties for which it is designed. A test may be reliable but nevertheless give invalid measurements. For example, your bathroom scales may constantly read at 10 kg. Highly reliable but also highly invalid. However, if a test is valid it will also be reliable. Hence validity is the pre eminent quality of a test.



There are several different varieties of validity.  These include face validity, content validity, discriminant validity, concurrent validity and predictive validity, specificity and sensitivity.



Face and Content validity



In this project strong face and content validity has been determined by the detailed analysis of existing tools, literature review and detailed discussions with program coordinators, staff members and other experts. The meetings and consultations with program staff to review the measurement tools further added to this process.



Concurrent and predictive validity



These test properties refer to the testÕs ability to correlate with and predict sensible external criteria. In the present context, determining predictive validity involves taking the results of the screening tools concerning whether services may have been needed or not and then surveying patients about their perceptions of the services they needed. This study will include patients discharged from acute settings who had and also those who had not received services. The relationship between the screening test predictions and the patient perceptions of outcomes will provide a robust measure of predictive and concurrent validity. 



Applicability



The applicability of a test refers to the extent to which the test may be used with different populations.  Many tests are designed for use with one specific population, for example, people with intellectual disabilities, people with psychiatric disabilities and so on.  In the present project the high applicability of the assessments to all the major diagnostic and social groupings of patients is of considerable importance. Health consumers are not a homogenous group. We have men, women, older people, younger �people, people from Anglo and Non-English Speaking Backgrounds�, with a wide array of DRGs and clinical diagnoses who live in a variety of geographical locations including, rural, regional and metropolitan settings. The impact of these characteristics upon the utilisation of health services is an area of active research in Australia� �. The instruments developed must be broadly applicable across these demographic and clinical strata.



Practicability



Most clinical assessments are designed for use in contexts where time is at a premium. Therefore, a key determinant of practicability in the present context is the issue of the amount of time required to complete the instruments. A five minute variation in a screening tool used with 100,000 assessments per annum could correspond to an extra $0.5 million of staff time expenditure per annum. The tools to be developed must be simple, easy to complete and impose the minimum possible burden on the staff responsible for administering them. This is a paramount design criterion.



CALCULATION OF THE REQUIRED SAMPLE SIZE FOR THE RISK SCREENING VALIDATION STUDY



To predict service needs with a high degree of accuracy requires a statistically rigorous evaluation of the screening tool. But it is also important that sufficient numbers of cases are included in the study to provide a high level of tool quality.



In the discussion of the construction of the sampling frame, it should be noted that the rates of underlying service needs are not known and will in fact be determined by the study itself.



To calculate the required sample sizes for each sub-sample, the procedures described by Wayne Daniel� in his 1991 text on biostatistics were implemented.



Multivariate modelling as performed in this study requires 10 cases per variable (see, for example, Cooley and Lohnes� and Tabachnik and FidellÕs� discussions). With 12 variables in the screening tool, 120 cases were required. One hundred and sixty were achieved.



�Another way of considering the impact of sample size upon estimation error is to consider the relationship between sample size and sampling error. Sampling error is the discrepancy between the true value of the parameter and the value obtained in a sample. We know that the following relationship holds:



	Sampling error is proportional to 

	1/ square root of the sample size



In other words, there are diminishing returns with increased sample sizes. This is why a sample of 2,000 opinion poll participants can accurately predict an election result based on the votes of 9,000,000 voters. It is not the population size nor the ratio of the sample size that determines the sampling error, it is the sample size alone.



The achieved sample of 160 participants provides a psychometrically sound basis for the risk screening tool development.



�

ATTACHMENT 2



CONTENT ANALYSIS OF EXISTING SCREENING TOOLS





�SCREENING TOOLS CONTENT ANALYSIS

DEMOGRAPHIC FACTORS



Item�Geelong�Grampians�Southern�Inner South East�Wangaratta�Western��OLD AGE�

�Aged over 70 years��Age impacts significantly on patientÕs presentation care or prognosis�Approximate age�Aged Over 70 Years��YOUNG AGE�Client under 18 years without parent or guardian



Pregnant minor�Aged under 18 years with no known guardian������NON-ENGLISH SPEAKING BACKGROUND�Non-English Speaking Background�NESB with high levels of need or risk and cultural issues that may affect recuperation�Does the client require an interpreter?�Communication difficulty related to NESB��NESB��POVERTY/ LOW INCOME��Financial need�������SCREENING TOOLS CONTENT ANALYSIS

LIVING CIRCUMSTANCES OF PATIENTS FACTORS



Item�Geelong�Grampians�Southern�Inner South East�Wangaratta�Western��SUPPORT AT HOME�Living alone�Living alone with few regular visitors



House bound



Lack and/or limited social support network



CaretakerÕs failing health, finances, coping abilities



Carer who is stressed



Conflict at home or between carers

�Does the client live alone?



Does the client have family/social supports who are available post discharge?



Are the carers/client expressing concerns about discharge?



Is the client/ carer usually able to attend to personal care? Domestic, community activities, manage medications, mobilise?�Lives alone, rooming house or in a long term care facility



Family or friends unable to help post discharge



�Does the client live alone?



Who does the client live with?



Does the client have a carer?



Is there any indication that the clientÕs carer has failing health or is under stress?�Lives alone



Community services inadequate for post discharge needs



No family or carers



Carers unable or unwilling to provide care



Carers expressing stress



Patient carer expressing anxiety over discharge

��RESPONSIBILITY AT HOME�Client with caring responsibilities�Person with caring responsibilities

Single parent with minor children�Does the client care for dependent others?��Does client have caring responsibilities at home for either young or the old?�Patient provides care for dependents at home��DISCHARGE DESTINATION

�Able to return to preadmission address



No fixed address�Unable to return to preadmission address



No known address����Not able to return to preadmission address��PHYSICAL CHARACTERISTICS OF HOME�Environmental barriers at home (eg. stairs, safety, heating)�Environmental barriers at home (eg. stairs, safety, heating)����Unsafe home (due to abuse or environmental dangers (eg. stairs)���SCREENING TOOLS CONTENT ANALYSIS

FUNCTIONAL STATUS FACTORS



Item�Geelong�Grampians�Southern�Inner South East�Wangaratta�Western��ACTIVITIES OF DAILY LIVING�Dependant or fluctuating abilities in activities of daily living

�Suspicion or evidence of neglect including poor hygiene



Dependant or fluctuating abilities in activities of daily living, eating dressing, bathing��Difficulties in managing self care�Does the client require referrals to appropriate services within the hospital: social work, OT, physiotherapy, dietetics, speech pathology fill in the appropriate referral slips�Needs assistance with self care (eg. bathing, dressing)



Needs assistance with domestic tasks (eg. cooking, cleaning)



Needs assistance with community tasks



Has changed from preadmission function ability



Reasons for admission will significantly affect ability to function after discharge��MOBILITY�Changed mobility (history of falls)�Impaired mobility��Reduced mobility or history of falls��Needs assistance with mobility��CONTINENCE��Incontinent��Incontinence��Needs assistance with management of incontinence���SCREENING TOOLS CONTENT ANALYSIS



PSYCHOLOGICAL/BEHAVIOURAL FACTORS



Item�Geelong�Grampians�Southern�Inner South East�Wangaratta�Western��DEPRESSION & OTHER PSYCHIATRIC ILLNESS�

�Signs of depression including frequently withdrawn....



Psychiatric history�Psychiatric disorder�Presence of psychiatric illness��Associated psychiatric needs��PSYCHOLOGICAL DISTRESS��Recent bereavement



Suspicion of abuse victim�Are there social emotional concerns for this client e.g. family issues, recent bereavement�����LIFE STYLE ISSUES�Life style issues�������BEHAVIOUR��Behaviour difficulties�Child/ adolescent difficulties�����REFUSAL OF ASSISTANCE��High level of need but refuses assistance��History of non-compliance with care requirements����SUBSTANCE ABUSE��Substance abuse��Substance or alcohol abuse evident��Substance Abuse (alcohol or drugs)���SCREENING TOOLS CONTENT ANALYSIS

COGNITIVE FACTORS



Item�Geelong�Grampians�Southern�Inner South East�Wangaratta�Western��GENERAL INTELLECTUAL FUNCTIONING�Change of mental status

�Mental status changes, confusion, agitation�confusion, wandering�Appears unable to make informed decisions independently



Confusion or disorientation��Confused or disoriented



Not competent to make decisions about care needs��MEMORY��Memory loss������COMMUNICATION����Communication difficulty of pathological origin�����SCREENING TOOLS CONTENT ANALYSIS

SPECIFIC MEDICAL CONDITIONS FACTORS



Item�Geelong�Grampians�Southern�Inner South East�Wangaratta�Western��PREGNANCY�High risk or complicated pregnancy/ delivery�Premature Infant



Newborn with major birth defects������SENSORY LOSSES�Sensory losses�Sensory losses����Sensory Impairment��MULTIPLE DIAGNOSES�Multiple diagnoses�Multiple Diagnoses������DISABILITY/ CHRONIC ILLNESS��Combination of significant disabilities��Presence of chronic illness or disability����FRACTURED NOF�Fractured nof�Hip Fracture������CVA�CVA�CVA������TRAUMA��Gunshot wounds������MYOCARDIAL INFARCT�MI�MI������COAD�COAD�������ARTHRITIS��Arthritis������HEART DISEASE��CHF������BURNS�Burns�Burns������CANCER��Cancer������CNS ILLNESS��Brain failure������HYPERTENSION�Hypertension�Hypertension������DIABETES�Diabetes�Special teaching needs (including diabetes)

Diabetes�������

Item�Geelong�Grampians�Southern�Inner South East�Wangaratta�Western��RENAL FAILURE�Renal failure�Chronic renal failure������OSTOMIES��Colostomy, ileostomy������COMA��Comatose, semi-comatose������DEHYDRATION MALNUTRITION��Dehydration and/or malnutrition��Presence of diet or eating difficulties��Has inadequate nutrition/ hydration��POOR PROGNOSIS�Prognosis poor or deteriorating�Indications of deteriorating health



Prognosis poor or deteriorating



Terminal, pre-terminal



Catastrophic Illness��Recently newly diagnosed major illness or illness with poor prognosis��Poor or deteriorating prognosis���SCREENING TOOLS CONTENT ANALYSIS

TREATMENT FACTORS



Item�Geelong�Grampians�Southern�Inner South East�Wangaratta�Western��MEDICATION��New Medication, treatment, diet, prosthesis



Complex medication schedule��Multiple medications��Needs 3 or more medications



Medication management��WOUND MANAGEMENT��Dressing and wound care�Wound Care required?���Dressings and Wound Care��THERAPIES��Therapies (OT,ST,PT)������TUBE MANAGEMENT��Tubes (Foley, gastrostomy, supra pubic, nasogastric, tracheostomy)������INJECTIONS���Injections required?�����BLOOD TESTS���Blood Tests required on discharge?�����SURGERY��Scheduled for mutilating surgery������RESPIRATORY SUPPORT��Ongoing respiratory needs������GENERAL����Patient is likely to benefit from rehab�Add any further comments�Complex care needs���SCREENING TOOLS CONTENT ANALYSIS

PREVIOUS ADMISSION HISTORY FACTORS



Item�Geelong�Grampians�Southern�Inner South East�Wangaratta�Western��RECENT HOSPITAL

ADMISSION�Frequent, recent hospitalisations

�Readmission after a recent discharge



Recurrent admission



Admission from another institution�Has the client been hospitalised in the last 12 months?���More than one admission in the last three months��

PREVIOUS USE OF COMMUNITY SUPPORTS���Is the client currently utilising community supports such as meals on wheels, home help, childcare? 



Are they sufficient to support the client after discharge?�Receives community support services



2 or more admissions in ED in past 6 months�Has the client been receiving community supports before admission to hospital?���PREVIOUS INJURY HISTORY��Repeated physical injury, accidents or falls������
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ATTACHMENT 3



RISK SCREENING TOOL FOR POST DISCHARGE SERVICES



�RISK SCREENING TOOL FOR POST DISCHARGE SERVICES



Please answer each of the following twelve questions. If any question receives a yes answer  then the patient should be further assessed for  suitability for more complex discharge planning. If two or more questions  are answered as yes, it is likely that some post discharge services will be required. 





RISK FACTORS

�

YES�

NO�

ACTION

��

1.  Is the patient likely to have problems in managing self care (eg washing, meal preparation, shopping)?�����

2.  Is there any evidence of a mental and/or behavioural problem?�����

3.  Is the medical condition of the patient disabling or deteriorating?�����

4.  Does the patient live alone?�����

5.  Is the patient likely to have complex medication, dressings or treatments following discharge?�����

6.  Does the patient have a history of multiple recent admissions (2 or more prior admissions over the last 12 months)?�����

7.  Does the patient have caring responsibilities for others at home?�����

8.  Are there any unsafe aspects of the discharge destination for the patient (e.g. steps)?�����

9. Does the patient hold a health care card or pension? (e.g Is the patient from a low income background?)�����

10.  Did the patient use community services prior to their admission?

          (eg. home help, meals on wheels)�����

11.  Did the patient have any problems in managing at home prior to admission?�����

12.  Does the patient require an interpreter?�����



�EXPLANATORY NOTES TO ACCOMPANY THE RISK SCREENING TOOL FOR POST ACUTE DISCHARGE



It is important to note that the need for additional support following discharge from an acute care setting is determined not only by the physical and mental state of the patient alone but also the supports available in the setting to which the patient is being discharged. This means that information about the available supports needs to be collected in addition to the clinical information about the patient.  The questions asked in the risk screening tool have been derived from a detailed literature analysis of the available research as well as through expert consultation.



RISK SCREENING QUESTION�EXPLANATORY NOTES

��

1.  Is the patient likely to have problems in managing self care (eg washing, meal preparation, shopping)?�If the patientÕs functional status is poor then post discharge service needs may be required.  If the functional status of the patient is poor and ADL seems to be a problem then answer this question as yes.��

2.  Is there any evidence of a mental and/or behavioural problem?�Mental or behavioural problems provide a warning sign for patients in terms of possible needs for post discharge services. The answer should be yes to this question if the patient is confused, disruptive or exhibiting disturbed behaviour.��

3.  Is the medical condition of the patient disabling or deteriorating?�Research has shown that if the patientÕs condition is deteriorating or disabling then post discharge services may be required. If the patient is seriously disabled by their condition or it is deteriorating then answer yes to this question.��

4.  Does the patient live alone?�If the patient lives alone their post discharge care requirements should be carefully assessed.  Answer yes to this question if they live alone.��

5.  Is the patient likely to have complex medication, dressings or treatments following discharge?�If the patient has complicated and technical post discharge requirements then the ways in which these requirements are to be handled needs further assessment. Answer yes if any of the conditions apply.��

6.  Does the patient have a history of multiple recent admissions (2 or more prior admissions over the last 12 months)?�Patients who have frequent recent admissions are likely to continue the trend.  This may require more complex discharge planning. In this instance if the patient has two or more previous admissions in the last year answer as yes for more detailed assessment.���



7.  Does the patient have caring responsibilities for others at home?�If the patient has significant care responsibilities that cannot be assumed by someone else this may compromise their recuperation. If the answer is yes to this question a more detailed assessment of needs will be required.��

8.  Are there any unsafe aspects of the discharge destination for the patient (e.g. steps)?�Some patients cannot manage the steps etc at their homes or have other safety issues. If the answer to this question is yes, then more detailed assessment is indicated.

��

9. Does the patient hold a health care card or pension? (e.g Is the patient from a low income background?)�Low income has been found to be a key predictor of need for post acute services. If the person has a low income, answer yes to this question as it may indicate the need for more complex discharge planning.��

10.  Did the patient use community services prior to their admission?

          (eg. home help, meals on wheels)�If the patient has recently used community services prior to their admission, it is likely this requirement will continue. In this instance answer yes for further assessment.��

11.  Did the patient have any problems in managing at home prior to admission?�If the patient had pre-admission problems it is likely that these will continue during their recuperation following discharge. Answer yes as further assessment is indicated.��

12.  Does the patient require an interpreter?�Access to support may be impeded by low English fluency. This factor needs to be considered in the discharge plan. Answer yes if the person requires an interpreter in everyday communication.��
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ATTACHMENT 4



ASSESSMENT TOOL FOR POST ACUTE CARE SERVICE REQUIREMENTS



�Demographic Factors



Some demographic factors have been shown to be prognostic of requirement for additional post discharge support.  Shaded items represent possible service requirements.



Demographic Factors�Yes = 1�No

= 0��1. Is the person over 70 years of age?����2. Is the person less than 18 years of age with no parent or guardian at home?����3. Does the person require an interpreter?����4. Is the person from a low income situation?����

Activities of Daily Living



Some of the activities in the table below have been shown to be prognostic of post discharge care requirements if they cannot be performed independently. If the answer to any of the following questions is yes than the patient may need additional support following discharge.



Does the person require assistance with the following activities of daily living?



Activities of Daily Living�Yes = 1�No = 0

��5. Feeding����6. Continence����7. Transfers����8. Toileting����9. Dressing����10. Bathing����Meal preparation����Shopping�����Mental status



The following items are the Abbreviated Mental Test Score Scale. It is a global assessment tool for mental function. A score of 2 or more is indicative of cognitive/ mental difficulties which may require additional support following discharge.



Item�Correct

= 0�Incorrect

= 1

��11. What is your age?����12. What is the time (to the nearest hour)?����13. What year is it?����14. Recall of address five minutes after initial presentation����15. Which hospital are you in?����16. Can you tell me the names of two people you know?����17. What is your date of birth?����18. When was the First World War?����19. Who is the Prime Minister?����20. Please count from  20 backwards for me����



















Medical Factors



21. Is the medical condition of the patient seriously disabling? 



p Yes = 1	p No = 0



If the answer to this question is yes, then the patient may need additional support following discharge. 

The following checklist of conditions may assist with your decision concerning this issue. Some of the conditions in the following table have been shown to be prognostic of post discharge care requirements.



22. Does the patient have any of the following medical conditions?



Condition�Condition 

Present

(Tick)

��Depression and other  psychiatric illness���Alcohol and  substance abuse���High risk or complicated pregnancy/ delivery���Sensory losses���Fractured NOF���CVA���Myocardial Infarct���COAD���Heart Disease (CHF)���Severe Hypertension���Burns���Cancer���Diabetes���Renal Failure���Ostomies���Malnutrition/Dehydration���Coma���Multiple Diagnoses���

Does the patient have a poor or deteriorating prognosis?



p Yes = 1	p No = 0



A positive response to this question is indicative of requirement for additional post discharge support.

Post Discharge Medication and Treatment Issues



It has been found that certain treatment and medication regimens are likely to require additional post discharge support. The following checklist of conditions may assist with your decision concerning this issue. Some of the conditions in the following table have been shown to be prognostic of post discharge care requirements. 



24. Do any of the following situations apply?



Medication/ Treatment Issue�Yes = 1�No

= 0��Complex medication schedule (e.g. needs 3 or more medications)?����New Prosthesis����Wound Care required?����Tube management required e.g. Foley, gastrostomy, supra pubic, nasogastric, ?tracheostomy����Ongoing respiratory needs?����Complex Care needs?����



Carer responsibilities and support at home



If the patient has significant carer responsibilities waiting for them following discharge then, this is prognostic of a need for additional post discharge support. The following questions relate to this issue.

�

Carer

Responsibility Factors�Yes

= 1�No

= 0

��25. Does the patient normally care for children?����If yes, will anyone be available to assist with these duties while they recover?����26. Does the patient normally care for other dependent people e.g. parents?

����If yes, will anyone be available to assist with these duties while they recover?����27. Does the person live alone?����28. Are there family or friends who will assist the person upon discharge and for a period following it?����If yes, will it be sufficient for the needs of the person?����29. Are any of the carers at the personÕs home expressing concerns about the discharge?����30. Is the person expressing concern about the discharge?����31. Is there conflict between the carers and/ or the person?����







Previous Admission History



A previous history of admission or failed discharges is prognostic of problems with the present discharge.



History of admissions and failed discharges�Yes

= 1�No

= 0

��32. Is there a history of frequent recent admissions (e.g. more than once in the last 6 months)?����33. Has the patient had any unplanned readmissions in the last 12 months?����



Safety of discharge destination



Safety factors in discharge destination�Yes

= 1�No

= 0

��34. Is there any evidence of abuse of the patient at home?����35. Is the discharge setting safe for the patient? (e.g. is there the possibility of falls or other physical injury)����

Other Risk Factors



36. Has the patient had any history of repeated falls or accidents in the last 12 months?



p Yes = 1	p No = 0

�The purpose of the assessment tool is to provide a profile of the requirements of the patients who have received a positive risk screen. It is important to note that the need for additional support following discharge from an acute care setting is determined not only by the physical and mental state of the patient alone but also the supports available in the setting to which the patient is being discharged. This means that information about the available supports needs to be collected in addition to the clinical information about the patient. The following notes are intended to elaborate the design of the assessment form.





Area�

Comments

��Demographic  factors�If the person is over 70 years of age or less than 18 without a parent or guardian, or from an NES background or from a low income situation then this in itself does not imply that there are specific post discharge service requirements. However, such people need to be assessed carefully in other areas, as their supports may be less than for other people without these attributes.

��Activities of Daily Living�The items in this short form were derived from KatzÕ Index of ADL, one of the oldest and most used ADL measures. If the person requires personal assistance in any of these areas then this is prognostic of a requirement for post discharge services. Naturally such requirements have to be read in the context of the personÕs support resources.

��Mental status�Confusion or other cognitive impairments are certainly prognostic of post discharge service requirements. The scale included in the form is an adaptation of the Abbreviated Mental Test Score scale, which is related to tests such as the Mini Mental and other similar tests.

��Medical factors

�The general medical factors question is supported by a list of conditions which have been found to often require post discharge support services. Of course, any single diagnostic label is an inadequate means of determining post discharge service needs, but they should alert the assessor to increased risk without services. A poor or deteriorating prognosis is certainly indicative of service needs.

��Medication and treatment issues� This section of the tool deals with problems caused by complicated and technical post discharge medication and treatment requirements. For example, complicated medication schedules or wound dressing may be beyond the scope of whatever supports the person has at home, if any.

���

Carer responsibilities and supports at home�A heavy set of carer duties can seriously affect the recuperation of people who have none of the usual risk factors. A young mother or father with an appendectomy may not be able to lift her or his child. If they are the sole or primary carer, this is strongly prognostic of failure.

��Previous admission history�Past actions are an excellent predictor of future actions. If the patient has had previous discharge failures, then there is good reason to suspect the same outcome for the present hospitalisations and discharge. Once again, decisions as to service requirements need to be moderated by external supports.

��Safety of discharge destination�In some instances the discharge destination might not be safe, either because of physical or social factors.

��Falls and accidents�If the person has had a history of falls and accidents, then this needs to be considered in the development of a discharge service plan.

��
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ATTACHMENT 5



PATIENT RECRUITMENT LETTER









Dear Patient,







The Hospital is collaborating with the Department of Human Services in a study of service needs for people following discharge from hospital. We would like to invite you to participate.



The Department of Human Services has engaged Thomas & Associates, a firm of independent Health and Social researchers to conduct interviews with people who have recently been discharged from hospital.



The details of the study are described in the attached plain language statement and the consent form, which you will need to sign if you choose to participate.



The interviews take about 15 minutes and are voluntary and confidential. At this moment you need do nothing. You will be contacted by telephone.  If you wish to participate then appropriate arrangements will be made. If you do not wish to participate, simply tell the interviewer.



If you have any enquiries you may contact Thomas and Associates on 1800 626 426.



Thank you for your assistance. We hope you are able to participate.

�ATTACHMENT 6



PLAIN LANGUAGE EXPLANATION OF RESEARCH PROJECT





Project Title:		Risk Screening for Post Acute Care Services 





Principal Investigators:	Dr. Shane A. Thomas & local clinician





Aims and significance of the project



Following discharge from hospital some people need services to help with their recovery. The accurate targeting of people who need services is in the interests of both patients and hospitals. If people who need services donÕt get them then their recovery might be affected. On the other hand, the tax payer cannot afford costly services being provided to people who donÕt need them or the wrong services being provided.



This project is concerned with the development of a screening tool administered by clinicians to work out whether people might need services or not following discharge from hospital. If successful, this may lead to better planning for discharge from Victorian hospitals for all patients.



Proposed methodology



Three things will occur during the project. 



1. Screening assessment. As part of your routine clinical management a short screening form will be completed by a clinician involved in your care. The form has 12 simple questions which are asked during normal patient management.



2. A clinically trained researcher who has signed a confidentiality agreement will consult your medical records to obtain your diagnostic category, your age and sex, and what planning arrangements the hospital has made for your discharge. Your information will be kept in complete confidence and will not leave the hospital with your name on it.



3. A short interview. A telephone interview lasting about 10 -20 minutes will be conducted. The purpose of the interview is to find out your opinions about services you may have needed and got.



What do you need to do?



All arrangements will be made by the Post Acute Care Program and the researchers. You do not need to make any arrangements, these will be made for you. 

If you choose to participate, you need to 



1. Sign the informed consent form (attached)

2. Participate in an interview of approximately 10 to 20 minutes duration.



Since what is being done in this project is already being done in many hospitals, it is unlikely that there are any risks associated with participating in the project. Your information will be kept in strict confidence and nothing will leave the hospital with your name on it. You will not be identified in any way so that your identity is divulged to others.



Participation



It is important that you understand that your participation in this study must be voluntary. This is the case with all research projects in the Hospital.



If you do not wish to take part you are under no obligation to do so.



Also, if you decide to take part but later change your mind, you are free to withdraw from the project at any stage.



Your decision whether to take part or not take part, or to withdraw will not affect your routine medical treatment or your relationship with those treating neither you nor your relationship with the Hospital.



If you would like more information about the study or if there is any matter about it that concerns you, either now or in the future do not hesitate to ask one of the researchers or one of the doctors treating you. People you can ask include Dr. Shane Thomas (phone 039331-2355). Before deciding whether or not to take part, you may wish to discuss the matter with a relative or friend or with your local doctor. You should feel free to do this.



The study has been approved by the Clinical Research and Ethics Committee of The Hospital. 

�ATTACHMENT 7



STANDARD CONSENT FORM FOR RESEARCH PROJECT





THE XYZ HOSPITAL�PATIENT IDENTIFICATION





Name.......................................................



Home Phone No: ..................................

��

STANDARD CONSENT FORM FOR RESEARCH PROJECT



TITLE:    Risk Screening for Post Acute Services



PRINCIPAL INVESTIGATORS:  Dr Shane Thomas and local person

��

I, the undersigned .................................................................... hereby consent to my involvement in the research project  entitled:  Risk Screening for Post Acute Services



I acknowledge that the nature, purpose and contemplated effects of the project so far as it affects me have been fully explained to my satisfaction and my consent is given voluntarily.



The detail of the procedure proposed has also been explained to me, including the anticipated length of time it will take, the frequency with which the procedure will be performed, and an indication of any discomfort which may be expected.



Although I understand that the purpose of this research project is to improve the quality of medical care, it has also been explained that my involvement may not be of any benefit to me.



I am informed that no results of any tests involving me will not be published so as to reveal my identity.



I understand that my involvement in the project will not affect my relationship with my medical advisers in their management of my health. I also understand that I am free to withdraw from this project at any stage.



I conform that it has been explained to me that the Hospital has an Ethics Committee on Research which - 



(a)	has approved the above project



(b)	ensured that explanations such as I have received conform to ethical standards which this Hospital is required to observe





	Signed	.........................................................Date .................................................



�





ATTACHMENT 8



PATIENT SURVEY QUESTIONNAIRE





�RISK SCREENING VALIDATION PROJECT

PATIENT INTERVIEW



INTERVIEWER, RECORD INFORMATION BELOW (LEGIBLY!)





FIRST NAME�

SURNAME�

SAMPLE LIST NUMBER�

DATE OF INTERVIEW

����� 



       /    /  



��	

RECORD ANY OTHER OBSERVATIONS IN SPACE BELOW 





















INTERVIEWER�NAME�SIGNATURE



��



INTERVIEWERÕS INTRODUCTION



Thank you for agreeing to speak with us today.



We want to ask you some questions about your discharge from your recent hospital stay at _________.



We are an independent research Company. Thomas and Associates has been engaged by the state Health Department (the Department of Human Services) to conduct this project. You have a complete guarantee that what you tell us will be confidential and anonymous.





Thank you once again for helping us.

�RESPONDENTÕS DEMOGRAPHIC DETAILS





INTERVIEWER, THE FIRST FOUR ITEMS ARE OBTAINED FROM THE PERSONÕS SAMPLE LIST. DO NOT ASK THESE QUESTIONS OF THEM.







1.  	Record the personÕs sex (One answer only)



	p Female

	p Male









2. 	Record the personÕs age



	___________ years

	





3.  	Record discharge date from sample sheet (One answer only)



	___/___/___







4. 	Record the personÕs hospital from the sample sheet (One answer)



	RMH   p		Monash MC p		Alfred p	

	Geelong p		Wangaratta	p		Stawell/Ararat p

	

	Other p _______________ (please specify)







INTERVIEWER, THE REST OF THE QUESTIONS ARE ASKED OF THE RESPONDENT



5.  	What is the main language you speak? (One answer only)



	p English

	p Other (SPECIFY________________)



INTERVIEWER IF THE PERSON DOES NOT UNDERSTAND ENGLISH RECORD WHAT THE LANGUAGE IS AND TELL THEM A PERSON WHO SPEAKS THEIR LANGUAGE WILL BE IN TOUCH WITH THEM

�I now want to ask you some questions about how you got on after you were discharged from hospital.





6. 1  	After you were discharged from hospital did you have any difficulties in 	doing normal daily activities? (e.g. washing, meal preparation or shopping?)



	Yes p		No p	





6. 2  	Did you have any difficulty concentrating when you got home after 	hospital?



	Yes p		No p	





6.3 	After you were discharged from hospital, were you getting better or 	worse?



	Better p		Worse p		Same p





6.4	Do you live on your own?



	Yes p		No p





6.5	Did you have any difficulties with managing your bandages or your 	medication?



	Yes p		No p



6.6	How many times have you been admitted to hospital in the last year?



	2 or less times p		3 or more times p	





6.7 	Did you have to look after anyone else when you were discharged 	from hospital (e.g. 	children or an older relative)?



	Yes p		No p





6.8	Was there any aspect of where you went to after discharge from 	hospital that you thought might be dangerous? (e.g. steps)



	Yes p		No p





�6.9	Before you went into hospital were you getting any services at home (e.g. 	home help, meals on wheels, nursing)?



	Yes p		No p





6.10	Before you went into hospital did you have any difficulties in doing 	normal daily activities? (e.g. washing, meal preparation or shopping?)

 

	Yes p		No p





I would now like to ask you some questions about any services that you may have received after you were discharged from hospital.



7.	Did you have any assistance like nursing home help, meals on wheels 	or loan of equipment after you were discharged from hospital?



	Yes p		No p







INTERVIEWER IT IS IMPORTANT TO PROBE THE RESPONDENT TO ENSURE THAT IF ANYTHING WAS PROVIDED, IT IS RECORDED. RECORD FULL DETAILS FOR ALL ITEMS





SERVICE�FREQUENCY�DURATION�WHO ARRANGED IT?��7.1 NURSING���

��7.2 HOME HELP���

��7.3 MEALS ON WHEELS

�����7.4 EQUIPMENT LOAN

�����7.5 EQUIPMENT PURCHASE

�����7.6 HOME MAINTENANCE/ GARDENING

�����7.7 ATTENDANT CARE

�����7.8 HELP WITH TRANSPORT

���

���

7.9 ALLIED HEALTH���

��7.10 HELP WITH CHILD CARE

�����7.11 INTERPRETER SUPPORT

�����7.12 RESPITE

�����7.13 PHARMACY

�����7.14 OTHER

�����



8. Regardless of whether you received services or not I would like to ask you whether you consider you needed certain services following your discharge from hospital.



SERVICE�If received it?�If didnÕt receive it?�Notes��8.1 NURSING�Too little? p

Just right? p

Too much? p�Needed it? p

DidnÕt need it? p�

��8.2 HOME HELP�Too little? p

Just right? p

Too much? p�Needed it? p

DidnÕt need it? p�

��8.3 MEALS ON WHEELS

�Too little? p

Just right? p

Too much? p�Needed it? p

DidnÕt need it? p���8.4 EQUIPMENT LOAN

�Too little? p

Just right? p

Too much? p�Needed it? p

DidnÕt need it? p���8.5 EQUIPMENT PURCHASE

�Too little? p

Just right? p

Too much? p�Needed it? p

DidnÕt need it? p���8.6 HOME MAINTENANCE/ GARDENING

�Too little? p

Just right? p

Too much? p�Needed it? p

DidnÕt need it? p���8.7 ATTENDANT CARE

�Too little? p

Just right? p

Too much? p�Needed it? p

DidnÕt need it? p���8.8 HELP WITH TRANSPORT

�Too little? p

Just right? p

Too much? p�Needed it? p

DidnÕt need it? p�

��8.9 ALLIED HEALTH�Too little? p

Just right? p

Too much? p

�Needed it? p

DidnÕt need it? p�

���

SERVICE�If received it?�If didnÕt receive it?�Notes��8.10 HELP WITH CHILD CARE

�Too little? p

Just right? p

Too much? p�Needed it? p

DidnÕt need it? p���8.11 INTERPRETER SUPPORT

�Too little? p

Just right? p

Too much? p�Needed it? p

DidnÕt need it? p���8.12 RESPITE

�Too little? p

Just right? p

Too much? p�Needed it? p

DidnÕt need it? p���8.13 PHARMACY

�Too little? p

Just right? p

Too much? p�Needed it? p

DidnÕt need it? p���8.14 OTHER�Too little? p

Just right? p

Too much? p�Needed it? p

DidnÕt need it? p���



9. 	Is there anything else that you would like to tell us about your discharge 

experiences?	





















































INTERVIEWER, THANK RESPONDENT AND CLOSE INTERVIEW



�



ATTACHMENT 9



PATIENT INTERVIEWER INSTRUCTIONS





�INTERVIEWER GUIDELINES

DEPARTMENT OF HUMAN SERVICES

RISK SCREENING STUDY



The following contains general information and guidelines for the conduct of the Risk Screening Study. If you have any queries regarding any of these instructions please call Cath Stoove on 9331-2355 or 015 311 005 or Shane Thomas on 9331-2355 (in this order of preference!)



The Interviewer Kit



The Interviewer Kit contains the following items:

Multiple copies of the questionnaire.

Protocols for the administration of the questionnaires.

A Sample List of names, addresses and telephone numbers of interviewees.

A plastic nametag holder.

A logbook for the recording of travel and STD call costs incurred while conducting the interviews.





The Sample List



Please note that the names, addresses, telephone and file numbers on this list are HIGHLY CONFIDENTIAL.  This confidentiality is binding by law, as per the Deed of Confidentiality you have signed with us.  Therefore your Sample List:



should not be viewed by anyone other than you.

should under no circumstances be copied.

should be returned with your completed questionnaires to Thomas & Associates.



In addition, you should not discuss or disclose any of the information that you record on the questionnaires.





Conduct of the Interviews



Interviews may be conducted either over the telephone or face to face if the respondents requests it.  All initial contacts with interviewees are to be made by telephone ie. Do not show up, under any circumstances at an intervieweeÕs house without an appointment.

�

Use the following protocol in introducing yourself:



Hello, May I speak to (Name of respondent). 



If they are the person then say:



Hello, My name is (your two names) from Thomas and Associates. Recently, you were contacted about participating in a study of how people get on following discharge from hospital.



The project is about the experiences people had following their discharge from hospital to make sure that everyone gets the services they need. 



I can assure you that everything you say is confidential. The Department will not be given your answers in any way that identifies you. Would it be OK to interview you?



If they decline, thank them. If they agree, then say



We can do the interview over the telephone or anywhere you want. It will take about 15 minutes. Which would you prefer?



If they want to see you in person, then arrange a time in the next day or so, if possible. Do not set a long delay. If they want it to be on the telephone, then ask?



Would it be convenient to do it now? Or what time should I call back?



If the person is not there, then if it is an answering machine do not leave a message.



If the person is not there but someone else is say



ÒIt is (your name) from Thomas and Associates speaking. We would like to contact (their name) to interview them for some research we are doing. When would they be likely to be in?Ó. 



Do not disclose the nature of the research to anyone else but the potential respondent in your telephone conversation. It is possible that the person may have had a hospitalisation and their family not be aware of it.



In some instances the carer will be the appropriate person to attempt to interview. This should only be done in the instance where the sample sheets have been marked with a comment about this. Do this sparingly. The primary person is the target in the survey.





�Special Points to Consider with Regard to the Interviewees



All interviewees have recently been discharged from hospital.  They may also:



be in pain

have an intellectual disability

have a mental illness

have hearing problems



Potential interviewees come from many different language and cultural backgrounds and accordingly may have some difficulty in understanding you.



Therefore interviews must be conducted with a high degree of sensitivity to these issues. If the person does not speak English, establish, if possible, what language they do speak and record this on your sample list. We will then contact them using an appropriate interpreter.
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