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ABSTRACT

The impetus for this research arose from the need for accurate information on
which to base decisions cbout how to equitably distribute the workload of public
health nursing staff working in an official community health agency. The study was
designed to answer questions about the amount of professional time required to
manage the referrals made to the Ottawa-Carleton Health Department for public
health nursing service to individuals and families. The basic assumption of the study
was that variation in referral management time would be shown to be the product of
both client-centred and provider-centred factors.

The study design was both descriptive and exploratory in nature. The study
population consisted of 1143 clients referred for public health nursing service during
the latter months of 1987. To collect the necessary information, a data collection
system was devised in which public health nurses recorded the amount of time they
spent providing service for each new case. From mid-September, 1987 to December
31, 1987 all incoming referrals not assigned to University of Ottawa nursing students
were included in the study until the minimum number for each sub-group had been
reached. These population sub-groups, Parent/Child Health, School Health, Adult
Health, and Senior Adult Health, were defined in such a way as to ensure that the
study results could be applied to the lifecycle programs which were to come into effect
in the agency in 1988/1989.

For the total study population, the mean Total PHN Time was 208 minutes,

the mean Number of Contacts was just under 2, and the mean Average Time per



Contact was 101 minutes. The most important client-centred predictor of both Total
PHN Time and Numbe- of Contacts proved to be Health Need, while Referral Source
was the most important provider-cenired predictor. Service-provider variables, such as
the PHN’s Education and Experience caused little variation in Total PHN Time.
Because of the obvious impontance of Number of Contacts in the determination of
Total PHN Time, the analysis was first run with Number of Contacts as an
independent variable relative to Total PHN Time, then as the dependent variable.
When the dependent variable was "Number of Contacts” an interesting and useful
grouping of Case Types occurred. Mental Iliness, with a mean of 4.3 contacts was in
1 group; Maternal/Child Health and Paediatrics were grouped together with a mean
of 1.6 contacts, while all the other case types formed the largest node with a mean of
2.5 contacts.

Based on the study results, modifications were proposed to the vseighting
system which had been used to predict the referral management component of the

public health nursing workload.
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L INTRCDUCTION

The empirical research reported here was undertaken for the purpose of
answering questions about the time spent in the provision of public health nursing
services to individuals and families in Ottawa-Carleton. As in most service
organizations, the largest single expenditure in public health agencies is for
professional staff, thus the effective and efficient allocation of human resources is
an overriding concern. In the absence of information about how and why referral
management time varies, nursing managers have lacked the necessary tools to
optimize the use of human resources.

A, Context of the Study

In a generalized public health nursing program, service delivery consists of
several types of activities carried out in a variety of settings. The time spent in
such group activities as immunization clinics, screening programs, and education
sessions can be accurately measured, but the time required to provide public
health nursing services to individuals and families in their homes varies with each
request. Responding to referrals (requests for service to individuals and/or
families) consumes a large proportion of nursing time. Referrals requiring a
public health nurse to make a home visit to an individual or family are received
from many sources in the community. Referral sources include families and
friends, social service agencies, ph;sicians, and other health care providers.
Referrals can also be generated through public health nursing liaison in hospitals

and community agencies.



Many factors play a role in determining how much time will be spent by
the public health nurse who is assigned the responsibility of managing a referral,
Some of the variation in the amount of time required to provide public health
nursing service to a case can be accounted for by such client-centred factors as the
reason for the referral, the age of the client, the family’s socioeconomic status,
and the geographic location of the home. Other factors that may influence the
amount of time spent include the education and experience of the nursing
professional and her immediate supervisor. The challenge of ensuring that costly
professional public health nursing time is appropriately and effectively used is
complicated by the fact that much of the service is provided outside the central
office in homes and other community locations. This means that managers must
rely on the judgement of the service provider to decide how much time is
appropriate for each individual case. Because the number and nature of the
incoming requests are not totally within the control of the receiving agency, time
spent in caseload management is difficult to forecast exactly. Prior to September
1988, the Ottawa-Carleton Health Department (OCHD) offered a generalized
public health nursing program. The nursing staff was divided into teams which
were responsible for delivery of all public health nursing service to defined
geographic districts which consisted of aggregated census tracts. The demand for
public health nursing service in each specific district was determined by the nature
of the ﬁopulation, and varied with such factors as the population age profile, the

population density, the socioeconomic status of families, and the number of



schools.

Given the variable nature of the requests for service, public health nursing
managers require methods of guantifying the professional activities associated
with the demand of incoming referrals. Staffing resources must be allocated in a
manner which more-or-less equalizes the workload per team and per public health
nurse and provides service proportional to the need.

A method of determining the workload for each district team was
developed in 1984 as a means of deploying the public health nursing staff so
that the incoming workload would be equitably distributed. Based on the
premise that the total nursing time available could be matched with the incoming
service demand, this process eﬁabled nursing administration to use routinely-
collected information to equalize the workload among teams. Information
compiled and analysed on a yearly basis allowed the workload to be redistributed
by making adjustments either to team district boundaries or to the number of
nurses assigned to a team. When a major shift in staffing was necessary, as was
the case in 1986 when sixteen public health nurse positions were withdrawn from
the generalized program and reassigned to health promotion activities, the use of
the staff deployment methodology ensured that there was an even redistribution
of the workload among the district teams.

The Staff Deployment methodology used was based on a simple formula
which allowed a comparison of the workload of district public health nursing

teams:



Discretionary Time
(Available Time - Committed Time)

= Workload Impact Index
PHN Referral Factor

Each of the terms in my formula is explained as follows:

Available Time (AT): To match the available nursing time with the
workload demand, the number of nursing hours available monthly for program
delivery was calculated for each team. To arrive at the time available for
program delivery, the number of total paid hours was reduced by an estimated
average amount of time consumed in such activities as vacation, sick leave,
inservice education, team activities and committee meetings. Over several years,
the amount of time available for program delivery was found to average out at
110 hours per month per nursing position. The available nutsing time (110 hours
multiplied by the number of public health nurses) was calculated for each team.

Committed Time (CT): The next step in the process consisted of
determining the amount of time required to provide mandated programs. The
activities of the School Health Program, Day Care/Nursery Schools, Immunization
Clinics, and High Risk Maternal/Child Health Program are mandated by the
provincial government, and therefore they must take priority over other activity.
The amount of time to be spent in schools is allocated on the basis of the school
population. The base formula for the calculation of school time is one hour per
week per 100 students. To arrive at a monthly amount, the time allocated for

schools was calculated for the 40 weeks of the school year then averaged over 12
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months. One hour per month per Day Care/Nursery School location was used as
an estimate of time required for the mandated review of immunization records in
these sites. Monthly average amounts of time spent in immunization clinics, and
liaison activity for the Maternal and Child Health High Risk program were
calculated per team.

Discretionary Time (DT): The time committed to mandatory programs was
subtracted from the total time available to a team, leaving the amount of time left
to the discretion of the public health nurses to allocate among the competing
demands of their caseloads and other tasks, such as committee meetings, etc.

This value was called Discretionary Time.

PHN Referral Factor: To estimate the impact of the incoming referrals, a
derived value called the ‘PHN Referral Factor wa.§ calculated. Incoming
referrals are assigned a Case Type code according to health need. The need for
public health nursing time varies with the type of case, therefore a weighting
system which was designed to predict the demand on nursing time was developed.
Case Types were assigned weights between 1 and 4, depending on the estimated
amount of nursing time they might be expected to consume during the course of 1
month. Lacking more accurate information, Nursing Division administration staff
used a ‘best guess’ approach to developing the following weighting system which
refers to time and/or visits which might reasonably be expected to occur within a

1-month period.



i) Level 1: 1 or 2 visits, time commitment of less than 3 hours

ii) Level 2: 3 to 5 visits, for a total of 3 to 10 hours

iii) Level 3: 4 or more visits and a total time of 10 to 15 hours

iv) Level 4: 4 or more visits and more than 15 hours

In 1986 a new automated system of keeping track of incoming referrals was
introduced. This necessitated some "cosmetic” changes to Case Type coding which
also facilitated the alignment of the coding system with the emerging Lifecycle
Program groups. Because these modifications did not change the relative balance
of the weighting between the case types, for this study I have chosen to return to
the model as it was used in the first 3 years. With the exception of Home Care
(which is a Referral Source), the codes describe the Health Need. In the original

system, the Case Type Codes were assigned the following weightings:

(Original) Type Codes and Weighting F

Level 4 Mental Illness

Level 3 Home Care, Senior Adults, High Risk
Level 2 Medical/Surgical, Cancer, Paediatric
Level 1 Communicable Disease, Mental Health,

Individual/Family Management
Maternal/Child Health, Prenatal

To derive the PHN Referral Factor, the monthly average number of
referrals in each category for each team was‘multipl.ied by the weighting assigned
to that type of referral.

Workload Impact Index; The ratio of the PHN Referral Factor, i.e. the
sum of the weighted categories, to the Discretionary Time available to that team,

was calculated, yielding a value called the Workload Impact Index that was then



compared across teams. On the basis of this index the necessary adjustments
were made to either team boundaries or staffing levels, thus equalizing the
workload across all teams.

Table 1 shows the calculations from the first 2 years. In the first year the
baseline Workload Impact Index (WII) was calculated for each team. {Column
titled "BASE") At that time the overall average Workload Impact Index was 4.6.
The amount of variation is represented by the difference between the largest Wil
of 8.4 (showing the least heavy workload), and the smallest of 2.0 (showing the
heaviest workload). The workload was equalized by changing boundaries and by
reassigning PHNs between teams so that team workloads came close; to the
overall average. A projected WII, based on the changes that were made, was
calculated. (Third column 1984-85 "PROJECTED" in Table 1) At the end of the
' year, the actual WII was calculated, (Fourth column 1984-85 "ACTUAL”) and
compared with the projected. Columns five and six show the calculations for
1985-86. As shown by the standard deviations, and the maximum and minimum
values, the methodology was successful in reducing the variation between teams.
The system will be improved if the accuracy of the PHN Referral Factor

component of the algorithm can be assured.



Table 1 Comparison of Workload Impact Index

198485 1965.85
TEAM BASE FROJECTED  ACTUAL FROJECTED  ACIUAL
11 12 as 33 11 32
12 38 16 3s 34 25
21 66 53 23 23 23
22 72 46 34 33 27
a1 as 39 56 58 )
32 48 46 as 46 43
a1 58 33 28 29 15
42 40 39 39 40 51
51 40 34 36 as 24
61 a2 az 31 31 30
62 18 36 52 47 40
7 34 46 43 42 32
722 38 39 43 . 43 n
81 43 a0 13 33 a1
82 39 43 27 28 a1
91 20 24 20 27 16
92 84 42 33 13 31
AVGE a6 40 36 36 33
STDEV 15 06 09 09 09
MAX 84 53 56 58 51
MIN 20 24 20 23 16

B. Justification of Present Study
Information concerning the amount of time required to manage each
different type of referral, and the factors which cause the time to vary from case

to case, will provide the necessary information for either validating or modifying



the weighting system used to calculate the PHN Referral Factor which is such a
critical component of the Staff Deployment methodology. More accurate
determination of the PHN Referral Factor will further refine the Staff
Deployment process so that a comparison of the workload between teams
becomes more reliable. Although the impetus for the study came from an interest
in validating the weighting system used for staff deployment, because of the type
of data generated the study will provide information which will also be useful
wherever a requirement exists for information about average amounts of time
used in public health nursing case management.

While the information obtained in this study can also be used in developing
productivity measures, and in the costing of programs, the objective which gave
rise to this study was the optimal allocation of staff resources in a generalized
public health nursing program. Accurate data generated in actual field siluations
can be used to either validate the current weighting system, or make the necessary
modifications to it. There are several possible options in the allocation of staffing
resources within a public health nursing program. For example, instead of
offering a generalized program in which all public health nurses are expected to
do all tasks, staff might be assigned to do only one type of activity. Other options
include the deployment of staff according to specific programs, or the traditional
method of a simple nurse/population ratio. The primary question to be answered
by the study, i.e. "How much time is spent by public health nurses in managing

different types of referrals?" is of particular interest in generalized public health
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nursing programs in which nurses are assigned to a variety of tasks. Other related
questions which have importance for population-based health programs include:
i) How much variation can be explained by client-centred factors? and,

ii) How much variation is explained by provider-centred factors?
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1I. CURRENT LITERATURE AND RELATED WORK

The optimal allocation of human resources is not a new problem in public
health nursing. Ruth Freeman discussed the implications of inadequate gnantita-
tive information in public health nursing in an address given at Yale in 1970; "It
is clear that there are too few public health nurses to meet the demand as
calculated on the basis of currently accepted staffing patterns, and that the
deficit so calculated is substantial. The exact nature of the n;aed is clouded by
inadequate data, however.” More recently, in discussing the rather different and
more complex issue of the survival of community health nursing services, Archer
and Fleshman stated that this survival may "..well depend on proving ...
quantitatively the legitimate role nursing has in influencing health status."

A, Existing Studies

In community health settings the task of quantifying nursing activities is
complicated by the nature of the activities and by the variety of service settings.
Nursing literature contains many articles describing the problem of measuring
nursing care in the community, but to date there have been relatively few actual
studies carried out. Perusal of the health administration literature did not yield

any useful studies, as the primary focus of these journals tends to be the institu-

lputh B. Freeman. "Newer Aspects of Community Nursing Participation
in the Public Health Program". Lecture given March 2, 1970, reported in
Public Health Nursing Vol. 1, No. 1 (1989): 55.

2Sarah E. Archer and Ruth P. Fleshman. Communjcy Health Nursing, Third
Edition. (Wadsworth Health Sciences. Monterey, Cal. 1985): 226.
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tional sector of health care. Most of the efforts to develop methods of
quantification reported in the literature have taken place in agencies such as
American Visiting Nurse Associations and British district nursing programs.
Direct comparison of British and American community health nursing with the
Canadian public health nursing field must be made with caution. Primary
prevention activities which include immunization, screening, health education, and
counselling account for the majority of the functions of Canadian public health
nurses working in official public health agencies, whereas American and British
visiting nurses (district nurses in Britain) provide direct nursing care. The work of
British health visitors most closely resembles that of Canadian public health
nurses, but there are some important differences, such as the source of referrals.
Health visitors work as part of a multidisciplinary team, usually attached to a
- medical practice group, while Canadian public health nurses work out of official
government agencies whose mandate is the protection and promotion of the
health of the community. The Visiting Nurse agencies more closely parallel the
Canadian Victorian Order of Nurses. Despite the differences, valuable informa-
tion was obtained ﬁbm the studies done in these agencies.

Kissinger describes an applied research study she did in a community
nursing agency in a large American city. She used a task analysis to identify the

activities of the agency’s community health nurses. By observing murses in

3Charmaine L. Kissinger. "Community Nursing Administration:
Quantifying Nursing Utilization." Journal of Nursing Administration.
(September/October 1973): 42-48.
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their daily activities, the author collected information on the types of activities
performed and divided them into eight categories. This work was the basis for
the task analysis instrument. The study showed that approximately one-third of a
nurse’s time was spent directly with the patient, and two-thirds of her time was
spent in planning and paperwork.® The proportion of home visit time in that
study is consistent with a 1984 analysis of nursing activity in Chautauqua County
Department of Health which found that nurses’ visits to patients’ homes used
37.37% of the time available® The latter analysis, however, included travel time
in the home visit category, while the Kissinger study did not. Client contact also
accounted for approximately one-third of the nursing time in a collaborative
research study done by Cross et al.® The study was done in a large eastern U.S.
county health department for the purpose of establishing the relationship between
nursing activities and pztient outcomes. It found that several factors influenced
the amount of time that was spent in various activities. These factors included
the method of intake, population density, number of single-parent families,
number and experience of personnel, and the philosophy, leadership style and

experience of the supervisor. From the study, supervisors were able to determine

Tbid 47.

Sporothea F. Janczak. "Changes in & Rural Public Health Nursing

Program: A Community Profile." Home Healthcare Nurse. Vol. 3, No. 5.
28-33.

SJean Cross, Cynthia Northrop and Judith Strasser. "How Community

Health Nurses Spend Their Time." Nursing and Health Care. June 1983. p.
314-7. '
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that in some areas of program activity nurses were spending more time in record-
ing their activities and interventions than in client encounters.’

According to Corriveau and Rowney, who studied the development and
introduction of a statewide reporting system for public health nurses in Michigan,
service volume is the most significant cost factor.® They also found that demand
increased as a result of environmental factors such as the "new federalism” and a
declining economy. Under the new federalism the federal government in the
USA passed on the responsibility of caring for the poor to state and local
governments. This lead to fiscal problems for such programs, thus emphasizing
the need for raising the productivity of public health nursing programs. Cost
containment is a function of improved productivity, and the int:eduction of a
productivity measure was designed to ensure that direct service would account for
at least 50% of time spent in Michisan Public Health agencies. Use of the tool
was based on an average agency time for various activities. Introduction of the
measure helped to identify where time was being wasted, thus allowing for
improvements to be made to the system. The tool can also be used in
performance appraisal to identify poor performance.’

In a quasi-experimental study conducted by Sienkiewicz the quality of care

given to an experimental group of patients was compared to the care given to a

TIbid 315.

8laire L. Corriveau and Rosemarie H. Rovney. "What is in a Day’s Work?"
Nursing Outlook. (November/December 1983): 335-339.

°Ibid 339.
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control group.”® Using a patient classification system, the experimental group

was classified by required level of care; the control group was not. Because the
admission visit requires more time, a weighting of 2 instead of 1 was assigned to
the initial visit. This weighting assumes that an admission visit was the
equivalent of two regular nursing visits. While the admission, or assessment visit
required more time, the study findings did not support the hypothesis that this
Iﬁeant better service in that visit. The quality of care was assumed to be related
to the number of services or procedures recorded in the chart. Using an
instrument that was developed for the study, supervisors assessed the record as
incomplete or complete. Sienkiewicz observed that quality of care in this study
was actually quality of record.!

The variation in the workload of health visitors and visiting nurses has
been the subject of several English studies. Representative of the work being
done in this area is a 1980 study done in Wigan under the guidance of Leonard
Goldstone, a lecturer in management sciences,’? By comparing records referred
to as diary sheets, he noted tﬁat there were significant differences, both between

and within centres. Explanation of the variation included factors such as age

Vjosephine I. Sienkiewicz. "Patient Classification in Community Health

Nursing."” Nursing Outlook Vol. 32, No 6. (November/December 1984) 319-
21.

Uypid  320.

127 conard A. Goldstone and Jessie Worrall. "The Problems of Variations in

Work Patterns of District Nurses." QOccasional Papers Vol. 76, No. 11 in
the Nursing Times (April 24, 1980) 45-51.
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differences of patients, mobility of patient (an indicator of the acuity of the
patient’s condition), and differences in the need for travel. Another factor
appeared to be the differing pre-conceived ideas about the work of district nurses
held by general practitioners referring patients for service. At the conclusion of
the study, Mr. Goldstone proposed that "...in the longer term the best solution is
to incorporate into the patient register a patient dependency/classification scheme
which would provide month by month a reliable guide to workloads".®

The Korner report, which looked at the National Health Service in Britain,
identified many of the problems besetting nursing service in the community.
Speakman, in his review of the information gathered for the report in Lewisham
and North Southwark, says the unquantifiable and open-ended nature of
community care is its major problem.”* The analysis of the report showed that
the average time in 97.7% of district nurse visits was under 1 hour, while 61% of
the health visitors’ visits were under 1 hour. District nurses provide "hands-on"
care to patients, while the activities of health visitors are primarily counselling
and teaching. The need for comparative information was noted, so that
differences and their causes can be measured.”® The Korner recommendations
of a minimum data set as a means of obtaining valid information for managing

community services is discussed in 2 other articles, part of a series about this

Brpid 51.

Yrim Speakman. "Measuring the Immeasurable: the Korner Report, Part Six".
Nursing Times (May 30, 1984) 56-58.

Brpid. 58,
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major review of the National Health Service.!®

B. Related Work

Workload measurement has not yet become standard practice in
community settings, but some of the work being done has relevance for this study.

L Daily Activity Report

Nurses working in many public health agencies in Ontario keep weekly
records of the time spent in all paid activities.!” This provincial recording
system, known as Community Health Activity Recording Information System
(CHARIS) has been in use for many years, and while it does provide general
information about nursing activities, it is of limited utility for specific program
costing and staff deployment decisions in a large urban setting. In the autumn of
1985 a new activity recording system, the Daily Activity Record (DAR), was
piloted in the OCHD Nursing Division.”® The purpose of this project was to
develop a means of costing activities by program. The DAR trial period showed
that direct client activity accounted for 56% of the total paid time.”” Work on

the DAR system was discontinued when the provincial Ministry of Health began

¥yenia Webster. "Korner and the Community". Nursing Times. (May 30, 1984
51-52; and Nora Saddington. "Putting Korner into Practice.” Nu es

(May 30, 1984) 53-55.

17 Community Health Activity Recording Information System. (Ministry
of Health) 1980.

B Daily Actjvity Report Recording Guidelines. Internal Document (0-C
Health Department; November, 1985)

» Daily Activity Report. Unpublished Data (0-C Health Department,
1986)
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work on modifications to the CHARIS system which were designed to more
accurately reflect current information requirements,
2, North York Nursing Information System
Public health departments in urban centres are beginning to develop
computerized referral intake systems. North York has in place a system which
generates not only an intake form when a referral is received, but also an encoun-
ter form which is completed by the nurse who takes the case.? The
classification systern, based on the Orem’s self-care nursing theory, allows for
more complete analysis of both the time required and the complexity of the case.
3. Caseload/Workload Analysis
The Easley-Storfejell Caseload/Workload Analysis Instrument is being
used in the Middlesex-London Health Unit.?! The purpose of this instrument is
to provide a summary description of a nurse’s caseload, on a case-by-case basis.
Of iﬁterest to this research is the fact that a weighting system is used in the
determination. Each case is assessed, on a scale of 1 to 4, for its time require-

ment? The instrument is designed to be of use to both the public health nurse

A peferra take and Disposition System. Internal Document (North York
Department of Public Health, Nursing Division; February, 1986)

2 Easley-Storfjell Caseload/Workload Analysis as Adopted by the
Middlesex-London Health Unit. Internal Document (Middlesex-London Health

Unit)

Rypid 3
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and her supervisor, and has been adopted for use in Michigan.® An interesting
adaptation of this instrument was described by Shultz et al* The original
paper-based instrument was modified and a computer program was written in
BASIC. The system links information from the parts of the original instrument
and provides a prediction of the amount of time required, and the complexity of
the service requirements by case.”

4. Patient Classification \

Nursing departments in all health care settings have been attempting to
quantify nursing service. Mona Callin and Kathlee1 Scherer discuss the use of
quantitative data derived from patient classification systems in predicting staffing
ratios, matching client needs with qualified nursing resources and as cost
containment tools.®® In their review of systems currently used ir. Canadian
community settings, they found only one patient classification system, i.e. the one
in use by the VON. Patient classification systems which quantify nursing activ-

ities for staffing purposes in hospita.l settings have been evolving for over twenty

3 asley-Sto e st @, or Caseload/Wo oad

Unpublished Document: description of the copyrighted tool (1980)

Agamuel Schultz II and Mary L. McHugh. "4 Microcomputer Based Community
Health Nursing Database Management System." In H.G. Heffernan (Ed.)
oceedings: e_Sevent ual S S on compu

Medjcal Care. (IEEE Computer Society Press New York 1988) 531-532

Brbid 532

®yMona Callin and Kathleen Scherer. "Evaluation Research--Quslity of
Care". Chapter 37: Co ty Health Nursin ada. Edited by Miriam
Stewart, Jean Innes, Sarah Searl and Carol Smillie. (Gage Educational
Publication Co. Toronto, Ont. 1985) 692-3
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years.?’ The value of such systems is recognized by accrediting bodies, which

now require that such systems be in place in acute and long-term care settings,®
and by the Canadian Hospital Association which adopted patient classification as
nursing workload measurement systems in its landmark MIS project.®

The Victorian Order of Nurses developed a patient classification system in
1979° In an unpublished report, Ruth McKenzie describes the system and
discusses its testing in one VON branch. The VON system classifies patients
according to levels of function in three dimensions; Functional, Therapeutic and
Adaptive. The study was designed to test reliability and validity of the
classification, and to identify variables which discriminate between score levels of
the three dimensions of the system. While the nurses who used the system felt it
accurately reflected workload, the study demonstrated that the method used relied
on subjective data. In her conclusion McKenzie stated that a more objective

method of classification needed to be developed.

”Phy.ll.is Giovannetti, atient Class ation Syste :
o d _Ana s. U.S. Department of Health, Education, and
Welfare. (DHEW Publication) 78-22. ‘

Bplizabeth N. Lewis and Patricia V. Carini, Nurse Staffing and Patient
Classificatjon. (Aspen Systems Corporation. Rockville, Md. 1984) 5-6.

» d es fo ement ormatjon Syste Canad e a
a t - bulatory Care Se s. MIS Project Steering Committee
(Canadian Hospital Association. 1985) 3-1

¥Ibid. Callin et al. 693

3lputh McKenzie. VON Patjent Clas cation: Developme
the System Unpublished Report. (March, 1983)
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III. METHODOLOGY AND ESTABLISHING THE DATA

A Basic Assumptions

The rationale for undertaking this research is that more efficient and
equitable use of human resources in public health nursing agencies can be
achieved if accurate means of quantifying professional activities can be developed.
Accurate quantification of these services requires baseline data about the use of
time for the provision of service to individuals and families in their own homes.
The input for the public health nursing "service product” consists primarily of two
elements: i) professional expertise; and ii) time. Because time is a common
factor in all activities, the product cost can be predicted if an accurate means of
establishing the amount of time for each type of activity is determined. While it
is theoretically possible to establish average times for each type of activity, in
practice these will vary with factors inherent in both sides of the service-provision
transaction. The estimation of average times can be enhanced by accounting for
factors which will cause the variations.

B. Model Design

The working hypothesis of the research was that variations in the amount
of time spent in the referral management component of public health nursing
workload are associated with both client-centred variables and provider-centred
variables. While an average time can be shown for each class of case, each

individual case will take more or less than the average time. The reasons may be
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either provider-centred or client-centred. Client factors that affect the amount of
time PHNs use to manage cases include age, geographic location, socioeconomic
status and the health need which was the reason for the initial request for PHN
service. Provider-centred factors responsible for differences in the amount of time
spent in referral management include the source of the referral, and variables
such as education and experience of the professional and her supervisor.

C. Conceptual Framework

A diagram of the conceptual framework developed for this study is
presented in Figure 1. The dependent variable, called "Referral Management
Time" is influenced primarily by client-centred and provider-centred groups of
independent variables. While these two groups of variables represent the most
important predictors of variation of referral management time, other less
predictable factors such as inclement weather and competing work demands likely
play some part in determining the amount of time that is spent by PHNSs on case
management. No attempt was made to include these items, as there is no

satisfactory means of measurement or easy inclusion in the model.
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1. Dependent Variables

The dependent variable, "Referral Management Time" was measured in

several dimensions: i) the total amount of time spent in referral management -

(sum of: time before service delivery, time spent in actual service delivery, and

time spent after service delivery), ii) number of contacts, and iii) average time per

visit. The time variables were measured in minutes, with the smallest interval

being 5 minutes.

1

"Total Time": defined as time spent with, or on behalf of, the
client for whom the service was requested. This variable
represented the total amount of professional time utilized in
providing public health nursing service to the client.
i)  "Pre-Service Delivery Time": a measurement of tima
spent in activities done prior to client contact, _
including travel to the client’s home.

ii)  "Service Delivery Time" time spent in activities doue during
the course of the client contact. In some cases the significant
service delivery contact may not be with the actual client per
se, but with a caregiver or significant other in the home.
Contact with another person on behalf of the client was
considered as client contact.

iii)  "Post-Service Delivery Time": time spent on activities (eg.
recording) completed after the actual delivery of service but
which are directly related to providing service to the client.

“Number of Contacts": the total number of contacts with or

on behalf of the client for which service delivery time was

spent, including time with Srd-party contacts.

"Average Time per Contact": derived by dividing "Total

Time" by "Number of Contacts",

2. Independent Variables

Two distinct groups of independent variables which could be expected to

be associated with variations in the amount of time spent were identified as

having significance for the study; i) Client-centred variables, and ii) Provider-



centred variables.
a. Client-Centred Variables

1. "Health Need™: The classification of case types, (client
problems) used in OCHD Nursing Division was used to
identify the reason for the referral. This classification, in use
for over 5 years, is consistently applied through the use of
standard definitions for client problem categories.

2. "Age": Measured in years. In the Maternal/Child category,
the mother’s age was used rather than the infant’s age.

3. "Income™ The Canada Census (1986) Average Income by
Census Tract was used as a proxy for the socioeconomic
status of the clients in the study.

4, "Distance™ For those clients visited in their homes, the
distance from the central office to ihe client’s home was used
as a standard measure to estimate the impact of travel on the
amount of time required to deliver the service. If no home
visit was made (e.g. telephone counselling contact only), this
variable was measured as 0.

b. Provider-Centred Variables

1 "Referral Source™ Information about the source of the refer-
ral provides an indication of whether such nursing-initiated
activities as liaison are responsible for variations in the
amount of time spent in referral management.

2. "Public Health Nurse Education™ a) The type of educational
preparation of the nurse providing the service and b) the
number of years since completion of her last professional
education.

3. "Public Health Nurse Experience": The years of experience in

~ public health nursing,

4, "Public Health Nurse Preference™ Nurses responses to the
question of whether they preferred to work with a specific
age group. If the answer was ‘yes’, the preferred age group
was recorded.

5. "Supervisor Education™ a) The educational preparation of
the public health nurse’s supervisor and b) the amount of
time elapsed since the supervisor’s last formal education.

6. "Supervisor Experience” a) The number of years experience
in public health nursing administration and b) the total
number of years of public health nursing experience.
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7. "Supervisor/Nurse Influence” The amount of time the nurse
had worked with her present supervisor was used as an in-
direct measure of the supervisor's influence on the amount of
time spent by the nurse on each client.

In the conceptual framework diagram (Figure 1) interdependent
relationships are shown by the arrow between the sets of independent variables,
Programs are designed for specific target groups, thus it is understandable for
example that "Health Need" and "Age" are related to "Program”, A prime
example of this is the obvious relationship between "Age" and "Health Need"
which exists for Senior Adult cases. The Case Type coding for anyone over 65
years of age is Senior Adult (SA), and the Program is obviously Senior Adult
Health (SAH). Another interdependent relationship is to be expected in cases
which are generated by PHN hospital liaison activity. Examples of this
interdependence include cases in the Maternal/Child Health, Méntal Illness, and
Medical/Surgical categories. Because the majority of these referrals are
generated by hospital liaison activity, "Referral Source” would in most cases be
"PHN Liaison".

The issue of travel time in Public Health Nursing is a contentious one.
When designing the study, careful consideration was given as to how to measure
the possible influence of geographic distance on Referral Management Time.
The distance between the client’s home and the central office was chosen as it

~ provided a standard measurement, While PHN’s who provide service in outlying

suburban and rural areas may have to travel more kilometres than those who
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serve urban clients, they will minimize the effects of actual distance travelled by
visiting several clients in the same general area during the same day. Urban-
based PHN’s, while not driving as far, are frequently faced with traffic delays and
the need to find suitable parking space in downtown areas. In 1985 a study was
done in the Nursing Division on the issue of Travel Time™. For this study, all
travel time including driving time, finding parking, time in traffic, and time
between leaving the car and reaching the client’s home via walking and/or
elevator was recorded. The study showed that if all these factors were included,
generally speaking the overall difference between the amount of time spent by
PHN’s in suburban/rural versus urban settings was 10 to 15 minutes per contact.

D. Description of the Research

For this research a descriptive study design was chosen. According to
Mayer and Greenwood, research has a role to play during several policy phases;
needs assessment, design of alternate courses of action, estimation of conse-
quences, implementation, and evaluation. The question being asked in this study
fits in primarily with the monitoring of policy implementation, which lends itself to
a descriptive design. This approach, which relies on quantitative precision,
requires structured data collection and analysis procedures made possible because

the variables are well-defined.

2 Travel Time Study. Internal document (unpublished) Ottawa-Carleton
Health Department, Nursing Division. 1985. ‘

BRobert R. Mayer and Ernest Greenwood. The Design of Social Policy
Research. (Prentice-Hall, Inc.; Englewood Cliffs, N. J. 1980) 54-60.
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E. Data Sources and Limitations

With the exception of the data for "Income”, for which the Average Income
per Census Tract from the 1986 Canada Census was used as an approximate
measure of socioeconomic status, it was necessary to generate new data for the
study. Data was collected using a set of survey tools developed specifically for the
study. Copies of the Data Collection tools are included in Appendix A. Data
about the education and experience of both public health nurses and their super-
visors was readily collected using brief questionnaires. Because the type of
informatior about the service-providers was straightforward, and recorded by the
individuals concerned, the level of accuracy can be assumed to be relatively high.
Data about client-centred variables and the dependent variables was recorded on
2-part tool, "Service Delivery Form" (Appendix A). The data about the in-
dependent variables such as client age, referral type (Health Need), source of
referral, etc. are concrete facts which were transposed from incoming referrals
onto the survey tool by clerical staff. This data could be easily verified from the
client record if a discrepancy was noted. Recording of the indicators of the
dependent variable "Referral Management Time" was not expected to be more
than a reasonably accurate estimate, as it is rather difficult in the field situation to
keep an accurate record of time. In any case, an insistence on "stop-watch ac-
curacy” would only have served to alienate the busy public health nursing staff
Also, despite the detailed instructions for using the survey tool, it must be recog-

nized that because the data was collected by 88 different professionals, variation
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in interpretation of the instructions could be a factor in this study, as in any other
study of this nature.

F. Study Popu:ation

The target popuiation for the study was all recipients of the home visiting
component of public health nursing service, while the sampling frame consisted of
the referrals received ia the latter 4 months of 1987. The actual study population
consisted of 1143 clients who were referred for public health nursing services
between September 1987 and December 31, 1987. According to Mayer and
Greenwood, for a descriptive study the study population should closely ap-
proximate the taxget population.® Only incoming referrals assigned to nursing
students from the University of Ottawa were excluded from the study, therefore
the difference between the sampling frame, which also represented the target
population in a specific time period, and the study population was small.

Two different approaches to selecting the unit of observation were possible
in this study: i) client or ii) service provider. The unit (;f observation chosen for
the study was clients referred for public health nursing service. In a study in
which the major focus is the use of time by professionals, one might well ask why
the client rather than the service provider was selected as the unit of observation.
If the primary reason for the study had been the examination of the productivity
. of service providers, the appropriate unit of observation would have been the

public health nurse, not the client. Because the impetus for the study was

1bid. Mayer and Greenwood. 182.
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generated from an interest in refining the Staff Deployment methodology, the unit
of observation was defined as the client rather than the service-provider. The
Staff Deployment methodology assumes that the use of time can be predicted by
analysing the incoming demand(s) prior to service provision, therefore variations
in referral management time which are attributable to differences in the
professional providing the service are not factored into the equation.

G.  Sample Design

A descriptive study design needs to include the largest possible number of
units of observation that is economically feasible. The chosen units should also
include a sufficient number of any subgroups within the overall population.
During the year foilowing the Data Collection phase, the Nursing Division was
reorganized into 4 age-specific lifecycle programs. To provide useful data,
subgroups which are aligned with program populations were defined. Program-
specific referral types were aggregated into the four subgroups, Parent/Child
Health, School Health, Adult Health, and Senior Adult Health.

For this study a sample consisting of all incoming cases assigned to public
health nurses appeared to be the best approach. By using all incoming cases
during a specific time period both validity and ease of administration were
- achieved. If a seasonal variation in the type of case being referred for service had
been a potential factor in the study, a random sample over a longer period of
time would have been appropriate. Although the actual number of cases of a

specific type may vary slightly from one time period to another, with the exception
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of a somewhat higher aumber of Maternal/Child Health referrals during the

spring and summer months, there is no appreciable difference in referral types
from one season to another. Since the actual process of ensuring that units were
included in the study was being incorporated into the daily work of the clerical
staff, the selection of the simplest administrative approach was a major factor for
consideration in designing the Data Collection process.

A minimum number of cases for each sub-group was calculated. Because
population means are of primary importance in measuring the dependent
variables, the Confidence Interval method of calculating sample size seemed
appropriate. Using a 95% Confidence Interval, and selecting acceptable Errors for
each major subgroup (Parent/Child Health, Adult Health and Senior Adult
Health), a minimum number of cases was determined for each of the 3 groups. A
subgroup sample size for School Health was not calculated, because very few
referrals are received for this age group. The following minimum subgroup
sample sizes were determined:

i) Parent/Child Health: 484 cases

iif) Adult Health: 179 cases

iii) Senior Adult Health: 179 cases

H.  Ethics and Confidentiality

Prior to embarking on this study, enquiries were made to ascertain what
guidelines existed for ethics in research ét the Health Department. The research

complied with requirements as stipulated in the appropriate confidentiality
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guidelines.® Dr. G. Dunkley, Associate Medical Officer of Health and

chairperson of the Ethics Committee, reviewed the research proposal, plans for
data collection and the survey instruments. The plans for the confidentiality of
the data coliection process were discussed with Dr. Dunkley. Based on the fact
that there was no intent to modify the service provided, nor to collect client
information that would not ordinarily be collected, in his opinion there was no
need to submit the research proposal to the Health Department’s Ethics Commit-
tee. The data collection methodology used ensured that the confidentiality of
both clients and service providers was respected. The data were securely stored
and handled only by Nursing Division staff and myself.

To ensure that the research complied with current expectations, two texts
on research design were consulted.® According to Long, when embarking on
research, the researcher(s) must consider 4 questions:

i) Whose interests are involved?

ii) Are any of the interested parties threatened in any way by the
research?

iii) Is the study design, including sample size, adequately developed
to analyze the research questions, and allow for any alternative
explanations? and

iv) Do the expected research results justify the cost of the research?
Interested parties in the study included the recipients of the service being

provided, the direct providers of the service, the nursing supervisoré, and the

¥ go dentialit [e) ea Departme nformatio olic
Gujdeline. DRAFT. (April 1987)

36Long, A.F. Research into Healt d I'llness, Issues in PDesjgn, Analysis

and Practice. (Gower Publishing Co. Brookfield, Vt. 1984) 109-118;
Ibid. Mayer and Greenwood. 60-64
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Nursing Division of the Health Department. For the recipients of service the

study did not in any way alter the service they received, therefore their interests
were not jeopardized. There was no threat to the public health nurses who were
providing the service, their immediate supervisors, or the Nursing Division
because of the stringent means adopted to ensure the confidentiality of the data
being collected and because the focus of the study was the client, not the nurse.
The use of an alphanumeric code to link the data collected on the 3 survey tools
ensured that the privacy of participating professionals and their clients was
respected (see Appendix A). The study design, with several types of independent
variables, was sufficiently exhaustive to allow for alternative explanations about
the amount of time spent in managing referrals. Finally, with the exception of the
recordng of the time, which was estimated to require 258 professional and 70
clerical hours, the cost of the study to the Health Department was minimal.
Copies of the proposal, data collection plans, ethical considerations and an
estimate of the Health Department costs were given to the Acting Director of
Nursing, Aline Thompson and Assistant Director of Nursing, Heather Caloren.
Appraval was granted in the spring of 1987 to proceed with the research.

I The Survey

L Preparation for the Survey

To ensure the complete documentation of referral management time a

major step in preparing for the survey was ensuring that all possible activities

which make up the referral management component of public health nursing
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service were incorporated into the main data collection tool, the Service Delivery
Form. The listing of all possible activities on the form helped to improve the
reliability of the tool. Using the cited in the literature review and my own clinical
knowledge and that of my colleagues, a form was drafted and circulated during
the week of May 4, 1987 to all the district nursing teams with a request to review
the listed activities and, in the appropriate category, add any that had been
missed. The resulting information was incorporated into the first draft of the
"Service Delivery Form", which was then tested in a small pilot study.
2. Pilot Test of Instrument

On the advice of the supervisors of the district nursing teams, one
volunteer PHN from each of the 8 district teams was asked to use the survey form
for at least one client until discharge or for a period of a month, whichever was
sooner. The public health nurses who volunteered to use the form received
written and verbal instructions on the use of the form. The nurses were asked to
include any suggestions which would improve the accuracy and utility of the form
when they returned the completed forms at the end of the pilot period. The fina}
Service Delivery Form, produced in a smaller format with written definitions for
all sections of the form, incorporated the recommendations from the pilot study
group. .

3. Data Collection Methodology
As previously mentioned, empirical data were collected using an

interlocking set of survey tools. The provider-centred data concerning the nurses
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and their supervisors were collected only once. The recording of the codes of the
nurse and her supervisor on the Service Delivery Form completed the link
between client and service provider.
a. Provider Survey Instruments

To collect data on the service providers 2 tools were created. Form I,
"Public Health Nurse Profile” (see Appendix A) was designed to record data
about the district public health nurses who would be providing the service to the
clients. Form II, "Supervisor Profile" (see Appendix A) collected information
about the supervisors to whom the public health nurses reported. Both
instruments included questions about type of educational preparation, years since
completion of formal education, and amount of experience. The "PHN Profile"
also asked about the length of time the nurse had worked with the Supervisor and
whether she preferred working with a specific age group.

b. Client Survey Instrument

The primary survey instrument, Form III, "Service Delivery Form" (see
Appendix A), consisted of 2 pages, both of which had been stamped with the
same identifying client code number. An important consideration in the design of
the form was the ease of its use. For the duration of the study all district PHNs
were expected to incorporate the use of the tool into their recording of client
contacts. For the purpose of recording all time spent for that specific case, Page
1 of the Service Delivery Form was retained by the PHN for the duration of her

contact with the client, or until 3 months had elapsed. The form was divided into
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Pre-Service Delivery, Service Delivery, and Post Service Delivery sections and had
space for recording of 8 client contacts. More forms could be used as required if
the number of contacts exceeded 8. The reverse side of Page 1 contained
detailed definitions for each section, thus providing a ready reference when using
the form. Page 2 of this form was used to collect data about the client, the case
type, and the source of referral. The second page of the form was completed at
the time of assignment of the case to the PHN, and submitted to the researcher to
serve as a Master Control file for the duration of the study.
c Data Collection Process

In August, prior to the start of the main data collection period, all public
health nurses working in district teams completed a "Public Health Nurse Profile".
Supervisors responsible for district teams completed a Supervisor Profile Form,
and provided their nurses with their code number. The PHN Profile contained a
space for the appropriate Supervisor Profile code, thus creating the necessary link
between PHN and Supervisor. The connection between the 3 survey instruments
was completed when the Nurse’s code and the Supervisor’s code were recorded on
the Service Delivery Form, To increase the accuracy of the code links, an
adhesive label was provided with each Public Hgalth Nurse Profile. The label
with the PHN code, on which the nurse recorded her supervisor’s code, was to be
attached to the nurse’s casebook for the duration of the study so that she had a
ready reference which ensured that the correct codes were recorded on the

"Service Delivery Form". The week before the survey was to begin written
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instructions were distributed to the supervisors and team leaders, who then
provided the information to the district teams. During the first week of the study,
several specific questions were raised, so clarification was given and additional
written guidelines were provided.

From September 14, 1987, until December 31, 1987, the reception clerical
staff attached a Service Delivery Form to all incoming referrals prior to
forwarding them to the appropriate teams. At the time of receipt, all incoming
referrals are also routinely marked with the appropriate census tract which
allowed the addition of the Average Family Income to be added to each record in
the study database. When the referrals were received by the teams, the team
clerk copied relevant client data from the referral onto Page 2 of the Service
Delivery Form. Once the referral had been assigned to a public health nurse, she
completed the Master Control File (Page 2) by adding any missing demographic
information, the Referral Information, Centralized Caseload Book Classification,
her Nurse’s Code, and her Supervisor’s Code. This page was then detached from
Page 1 and forwarded to me. Because cases managed by students were not part
of the study, if the referral was assigned to a University of Ottawa nursing student,
the form was returned unused, thus that client was not included in the study.
Page 1 was retained with the client record in the PHN’s casebook and used to
record the amount of time spent in all client-related activities. Additional
uncoded forms were available if the number of client contacts exceeded the space

on the numbered form. If an additional form was needed, the nurse added the
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client code to the additional form. When the case was discharged, or 3 months
from the receipt of referral, whichever was sooner, the nurse forwarded the
completed Page 1 of the Service Delivery form to me, and the data set for the
case was complete. While the Service Delivery form did not include the
information about whether the case was discharged within the 3-month period, by
making certain assumptions a relatively solid estimate can be made of the number
of cases that would continue beyond 3 months. Home Care cases can be
eliminated, as they are short-term, and based on the assumption of the minimum
frequency of visiting being 1 visit a month, plus an assessment visit, any cases
which have less than 4 visits would likely not continue. By eliminating both these
groups, and reviewing the remaining cases I was able to estimate that only 88
cases of the 1143 retained in the study might have continued on the PHN
caseload beyond 3 months. Of these, 27 (15%) were Adult Health cases, 40 (6%)
were Parent/Child Health, 20 (8%) were Senior Adult Health, and 1 (8%) was
School Health. The percentages shown are the proportion within the program
group.

During the data collection period 1 reviewed the incoming Page 2's of the
Service Delivery Forms to monitor the number of cases in each program category.
Once the desired number df cases in a program category was reached, the clerical
staff were instructed to discontinue the attachment of Service Delivery Forms to
the incoming referrals of the case types in that program. For the Parent/Child

Health category, which receives the largest number of incoming referrals, the



39

minimum number of cases was reached socner than with either Senior Adult
Health or Adult Health. A satisfactory number of cases for each category was
reached before the end of December 1987 for all program categories.

As the Page 1’s of the Service Delivery Form were received, they were
reattached to the Page 2 Master Control File. The completed tool was reviewed
to verify that the data was complete. If demographic data was missing the data
on the Master Control File was matched against the Nursing Division’s Family
Index System (FIS). Where the missing data required PHN input, forms were
returned to PHNs by looking up the names on the Family Index System and
finding out the name of the PHN who had followed the case. By verifying
information in this manner, only a few cases needed to be eliminated from the
study. Only those cases for which complete records, i.e. both pages of the Service
Delivery Form were returned, were included. While some missing data was
acceptable, e.g. age or census tract, if the PHN code was missing, the record was
eliminated. Without the link between PHN and client no provider-centred
variables could be matched with the client. Once the verification process had
been completed, of the 1207 cases for which forms were returned, 1143 cases
(95%) were considered to be acceptable for inclusion in the study. The study
population was 56% of the referrals received (2026, estimated) during this time
period.

A lexicon of the variables and their respective sources is provided in

Appendix B. For purposes of this study a complete record consisted of data from



40
the Service Delivery Form, Public Health Nurse Profile, Supervisor Profile, and

Average Income from the Canada Census (1986). In preparation for analysis the
data were entered into a microcomputer using Lotus Symphony. To verify the
accuracy of the data entry, printouts of the data were run and compared to the
original data. Corrections were made as necessary.

During the data collection phase, all the research materials containing
information about the murses, supervisors and clients were retained in the secure
central storage area of Nursing Division at the Health Department. Research
. materials have subsequently been securely stored in my home office, and will be
returned to the Health Department for shredding once this thesis has been

successfully defended.
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IV. DATA ANALYSIS

A, Analysis of Data

The reporting of the analysis is divided into 2 sections, i) a general
description of the findings and ii) an exploration of the relationships between the
dependent and independent variable(s). For the general descriptive analysis I
used SPSSPC+, and included graphs generated from the original database by
Lotus Symphony. On the advice of my second thesis supervisor, Professor Colin
Lay, I used an exciting new analytic tool, First Mark’s Knowledge Seeker (KS), for
the analysis of relationships between variables. KS is particularly well suited for
the analysis of data sets which do not conform to the balanced design
requirements of a classical Analysis of Variance approach.

Before presenting the findings, a little explanation is in order. Some of the
categories in the Tables (generated in SPSSPC+) contain very few cases, thus the
means may not be representative. In the discussion that follows, only groups with
more than 20 cases were considered to contain results that are representative.
Results have been rounded to the nearest whole number in the body of the text.
The categories used to describe the independent variable "Health Need" are Case
Type codes which have been in uvse in the Nursing Division for several years.
While most of these codes are self-explanatory, some are not. Individual/Family
Management referrals are for ﬁon-speciﬁc health-reléted needs which often

indicate a coping or informational deficit. The Mental Health category includes
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referrals for clients whose mental health problems have no psychiatric diagnosis.
Referrals coded as High Risk (MCH) are those in which professionals have
identified the presence of specific risks which are assessed according to a standard
tool. Because PHN’s are familiar with the standard definitions for these codes,
they provided a convenient and consistent means of identifying the Health Need,
or reason for the referral.

Since the completion of the study, the Nursing Division has undergone a
major re-organization which realigned service delivery by the age groups specified
in the Health Department’s long-range plan. For the analysis Case Type Codes
have been allocated to program groups in order to make the data useful in the
new lifecycle configuration. In the case of Pediatrics, an age group which spans
both the Parent/Child Health and School Health Programs, the category has been
split by age (0-4 and > 4) where the data were analyzed by Program.

Concurrent with the time period of the study, an automated system to
replace the outdated Cardex for keeping track of Health Records was being
introduced. In preparation both for the move to the lifecycle program groups,
and for the full implementation of this computerized system, called "Family Index
System" (FIS), some modifications were being made to the Case Type Coding
system. For purposes of this study, however, I opted to use the Case Type Codes
that matched the original staff deployment weighting system mentioned earlier
(page 6). These codes are listed in Table 2 with their associated abbreviation and

a brief definition. They are presented according to current program group.
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Table 2 Case Type Codes

ABBREVIATION CASE TYPE CODE

DEFINITION

Program: ADULT HEALTH

CA Cancer

CD Communicable
Disease

IFM Individual /Family
Management

MH Mental Health

MI Mental Illness

MS Medical/Surgical

Program: PARENT/CHILD HEALTH

1R High Risk (MCH)

MCH Maternal/Child
Health

PED Pediatrics

PRN Prenatal

Program: SENIOR ADULT
SA Senior Adult
Program: SCHOO

PED Pediatrics

Cases referred from Cancer Clinic(s)

Primarily Tuberculosis cases, but
includes all cases referred for
follow-up of a communicable disease.

Follow-up requested for teaching
and/or counselling for health-
related concerns and coping.

Assessment and fdllow~up of mental
health problems that do not have a
psychiatric diagnosis.

Cases with psychiatric diagnosis.
Post-hospitalization follow-up of

clients with medical or surgical
diagnoses. Primarily cardiac cases.

Assessed as being potentially at
risk due to presence of factors
known to be associated with negative
outcomes.

Postpartum follow-up.

0 to 4 years of age, not in school,.

Clients referred for follow-up of
pregnancy-related health concerns.

Clients over 65 years of age.

Children over 4 years and up to 19,
unless Health Need is prenatal or
postnatal.




B. Results of the Survey
1, General Description of Findings

For the general description of the data set, the analysis was done using the
SPSSPC+ "Tables" command, with Health Need represented by the Case Type
Codes, which are nested in the Program groups. To show the statistics for the
dependent variables, tables were generated for 3 populations: i) the full data set
of 1143 cases; ii) the "trimmed data set", with outliers removed; and iii) the
outliers. For the dependent variables Total PHN Time, Number of Contacts, and
Average Time per Contact the tables for the different populations were
juxtaposed in panels which clearly show the differences between the groups. In
each of the combined tables, Panel A shows findings for the total study
population, Panel B shows the trimmed study population, and Panel C (and D)
shows the statistics for the excluded cases. The trimmed population consists of all
cases whose Total PHN Time was > = 16 minutes but <= 660 minutes. Because
the trimme_.d population findings will have more importance for managers who are
interested in average or unit costs, this set will form the basis for a more detailed
discussion including the breakdown of Total PHN Time into its constituent
components, Pre-Service Delivery Time, Service Delivery Time, and Post-Service
Delivery. Since the School Health program group of cases is so small (n=13), it
is presented in the tables, but not discussed.

Trimming the population was done by removing outliers. When the whole

sample population (n=1143) was first anaiysed, it was evident that outliers were
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skewing the data. To achieve a more compact sample for the general description,
I decided that once they had been examined, the outliers should be excluded.
Correcting for outliers left a population of 1094 cases (96% of n=1143).

To remove the outliers and achieve a roughly mound shaped distribution,
the Empirical Rule¥ was applied to the dependent variable "Total Time". Two
standard deviations (2 X 226) were added to the mean (208) for the upper limit,
and 10 minutes was chosen for the lower limit, as subtractiné 2s from the mean
would have resulted in a negative value. Only 3 cases were found to fit into the
lower outlier group.

a. Description of the Total Study Population
In Panel A of each of the 3 following sets of tables the statistics for the full

study population of 1143 cases are presented.

Total PHN Time as Dependent Variable

Total Time was measured in increments of 5 minutes and included time
spent by the public health nurse on all activities attributable to ﬁaving received a
referral for a particular client. In the full data set (n=1143), the overall mean for
Total PHN Time was found to be 208 minutes. Panel A of Table 3 shows the
large amount of variation in Total PHN Time. Of the groups with more than 20
cases, means varied from a low of 135 minutes for the Pediatric < 4 (PCH) to a

high of 442 minutes for Mental Illness (AH). There is a noticeable difference

xn Oote, L. and Hildebrand, D.K.; Statist Thinking for Managers;
Duxbury Press, Boston, Mass.; 1983; p.23.
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between program groups, with Aduit Health showing the largest mean Total Time

of 303 minutes. The means of all the Adult Health groups are higher than the
overall mean. Senior Adult shows the next highest Program mean (249 minutes).
Parent/Child Health (mean=172 minutes), and School Health (mean=169
minutes) are below the overall mean. In the PCH program group, means for both
the High Risk (293) and Prenatal (257) groups are above the overall mean (208
minutes). While the mean for the PCH group is appreciably lower than the
overall mean, the sheer volume of cases in this group is noteworthy. In fact, the
PCH Program group accounts for 62% (711 out of 1143) of the cases in the study.
Number of Contacts as Dependent Variable

To count as a "Contact”, time had to be documented in the "Service
Delivery" section of the data collection tool, Form III (Service Delivery Form).
Panel A in Table 3 shows the findings for Number of Contacts as dependent
variable for the full study population. The overall mean number of contacts was
2.04.® There is not a large difference between program groups. For Adult
Health the mean is 2.8, for Senior Adult Health the mean is 2.5, and for
Parent/Child Health the mean is 1.7. The range of variation is from 1.5 contacts

in Pediatric < 4 (PCH) to 4.3 contacts in Mental Illness (AH). From the

38 Despite the earlier assertion that I would be reporting rounded

values in the body of the text, when discussing "Number of Contacts" as a
dependent variable, for this variable I am reporting fractions because the
values are small and the size of the difference between groups would tend
to disappear if the results were rounded to whole numbers.



50

Maximum and Standard Deviation columns in the Adult Health group it is
obvious that there is little consistency within these groups. The largest pumber of
contacts was 28, in the Medical/Surgical (AH) group.
Av Time per Con Dependent Variabl

This variable was calculated by dividing the Total PHN Time by the
Number of Contacts. The importance of the Average Time per Contact is that it
can be used as a unit cost measure. The study population of 1073 shows that for
70 cases, while PHN time was spent on the case, the contact could not be counted
as "significant” according to the study definition.® The overall Average Time
per Contact was 104 minutes. Results in Panel A of Table 4 show that there was
little difference between program groups. PCH showed the smallest mean
Average Time per Contact of 99 minutes. Adult Health had the largest mean of
119 minutes, while Senior Adult, at 107 minutes, was close to the overall mean.

Before moving on to an examination of the excluded cases, and a detailed
discussion of the trimmed population, a brief look at the components of Total
PHN Time will round out the description of the full study population. Direct
client contact represents onl'y; 1 component of the time spent for each client. The

findings concerning the proportion of time spent in direct Service Delivery

¥ In this context, "significant" does not have a statistical meaning,
rather it is used in its more prosaic, non-statistical definition. For
PEN’s "significant contact" means a howe visit, or telephone contact
replacing a home visit. ‘
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activities relative to non-Service Delivery activities are not consistent with those of
the DAR reporting system mentioned earlier. (page 17) In the Daily Activity

Record (DAR), 56% of time was in direct activities.*’

Average Total Tl me
Ovarall

SERV DEL (45.131%)

Figure 2 Components of Total PHN Time

0 see page 15.
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The pie chart in Figure 2 shows that during the study, only 45.3% of the

overall time was spent in direct service delivery. Pre-Service time, which included
travel to the home visit, used 21.6% of the total time. One-third (33.1%) of the
time was spent in post-service delivery activities, which included recording. In
1987 PHN’s were beginning to use a new theory-based recording system which
needed additional time to learn. The traditional recording method, which
required a narrative note for each intervention, was an adequate record from a
legal standpoint, however it was not designed to help nurses to formulate their
record according to problem statements (or nursing diagnoses).

The stacked bar graph in Figure 3 shows the overall Average Total Time
by Program, with the breakdown by time component; i.e. Pre-Service, Service
Delivery, Post-Delivery Time for the 3 program groups in which most of the
referral management activity occurs, and the overall population. As in the pie
chart, the large amount of post-delivery time is clearly evident. The proportions
for components of time for the different program groups do not differ markedly
from the overall proportions shown in the pie chart.

From the earlier discussion we know that there is wide variation between
groups for the important dependent variable Total PHN Time. To make the ‘
results of this study useful for program planning and costing i)urposes, the study
population was reduced to a less unpredictable profile by the elimination of

outliers. Before continuing with a full description of the trimmed population, we
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Figure 3 Components of Average Total PHN Time by Program

will look briefly at the excluded population. In the set of tables, Panel C, and in
Table 2, Panel D, shows the findings for the outliers.
b, Description of The Excluded Cases
As Panel D of table 2 shows, at the lbw end of the spectrum only 3 cases
have a Total Time < 10 minutes. These cases were all in the Maternal /Chiid
Health group. Because they are so few, with so little overall impact, they can

safely be discounted in further analysis.

Panel(s) C of tables 2, 3, and 4 give some interesting information about
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excluded cases (n=46) where Total Time was > 660 minutes. The distribution of
cases with Total Time greater than normal is significant. As indicated in Table 2,
the Adult Health Program had a greater proportion of cases which required mere
than 660 minutes. Of the 175 Adult Health cases in the study, 10% (i.e. 18) used
more than 660 minutes. For the Parent/Child Heaith Program (n=711), the 19
cases represent 3% of the PCH cases, while the 9 Senior Adult Health cases are
4% of the total SAH number (n=244). If these findings are representative over
time it means that the time required to manage the overall caseload of the Adult
Health Program is less predictable than that of other programs, therefore more
"flex” will have to be built in to predictions in that program.

The overall hem Number of Contacts was just over 2. Panel C of Table 3
clearly shows that "Number of Contacts" is an important determining factor for a
higher-than-normal Total Time. This is not unexpected since overall Total Time
is obviously strongly influenced by the number of contacts. One example of an
exception to this rule is the CD case in the Adult Health Program which, for 1
identified client contact, used 935 minutes. Much of this time was no doubt due
to Ithe contact tracing activities which are inherent in the follow-up of TB cases.

The Average Contact Time is not significantly different than the retained
cases. Panel C of Table 4 summarizes the Average Time per Contact for the

excluded cases.
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¢ Description of Trimmed Study Population

Total PHN Time as Dependent Variable

In the ‘trimmed’ population, the overall mean Total Time for all types of
cases (n=1094) is 175 minutes, The MCH category, with 559 cases represents
51% of the study population. Panel B of Table 2 provides data about Total PHN
Time by Health Need for the trimmed population. The mean Total Time within
specific categories varied from 135 minutes for Pediatrics < 4 (n=27) to 317
minutes for Mental Illness (n=22). Large differences are noticeable between
Program group means. Means for Senior Adult and Adult are much higher than
Parent/ Child, however as far as overall workload is concerned, the low mean
time in PCH is offset by the large number of cases. Senior Adult Health program
(n=235) shows a mean of 222 minutes, The next highest program group mean of
215 minutes was found in Adult Health. Parent/Child Health (n=689) program
had an overall mean of 149 minutes. All the subgroups in Adult Health (n=157)
Program registered means higher than the overall average time reported for
Nursing Division. Program means in both Parent/Child Health and School
Health were below the overall mean, but High Risk and Prenatal cases in PCH
required higher-than-average amounts of time.

While the actual numbers of cases in both the Cancer (n=6) and
Communicable Diseases (n=2) groups are small, the unpredictable nature of

these cases deserves some discussion. Recall that in the earlier discussion about
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the excluded outliers, mention was made of the higher proportion of
unpredictable cases in the Adult Health program. The Cancer and CD cases are
illustrative of this. PHN time for both Cancer and TB cases can be very
unpredictable.*! Most Cancer referrals consist of a request to complete the
paperwork necessary to obtaining volunteer services such as transportation,
friendly visiting, etc. Occasionally, the PHN will identify family or client needs
which will necessitate extensive work with the family. One Cancer case (excluded
from the retained database) in the study actually took almost 37 hours. The
excluded Communicable Disease case required over 15 hours. This time
commitment is not uncommon for the follow-up 6f TB cases. In fact. one TB
case can generate many hundreds of hours of follow-up, and sir:ce this 1sa
mandated priority activity, it must take prececence ovef other activity.
m Dependent Vari

For the dependent variable "Number of Contacts" the number of entries in
the Service Delivery section of ti.lé..Data Collection tool was used.*” Panel B of
Table 3 shows the findings concerning the Number of Contacts:by Health Need
for the trimmed population. For all types of cases (n= 1094) the .nean number of
contacts was 1.8, ranging from a low of 1.5 in Maternal/Cnild ealth (n=559)
and Pedi#frics < 4 (n=27) to a high of 3.5 in Mental Illness (n=22). No doubt

% The najezrity of CD cases are tuberculosis.

2 r1n Table 3, 9 missing values were counted as 1.
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the preponderance of MCH cases is responsible for the low overall mean. There
is surprisingly little difference in the number of contacts between program groups.
Among program groups, the mean of 2.3 contacts per case for Senior Adult
Health is the highest, Aduilt Health is the next highest with 2.2 contacts, while
Parent/Child Health shows a mean of 1.6 contacts.
Av Time per Con Dependent Variabl

Data concéming the Average Time per Contact for the trimmed
population is presented in Panel B of Table 4. The overall mean Average Time
per Contact (Total Time divided by Number of Contacts) was 101 minutes
(n=1026). The number of cases differs from the previous number because not all
cases in the database had entries in the "Number of Contacts" field. If according
to the definition no significant contact took place, the number of contacts was
given as 0. (e.g. A PHN might make a home visit, and find no one home.)
Values varied from a low of 94 minutes in the Maternal/Child Health (n=523)
and Pediatrics < 4 yrs categories (n=24) to a high of 115 minutes for
Individual /Family Management (n=23) and High Risk (n=75). There is not a
large difference between categories, however the Maximum column indicates a
considerable range of difference within subgroups in both the Adult Health and
Parent/Child Health Program groups. Together the Average Time per Contact
and the average Number of Contacts for any given case type might be used to

estimate a per-client cost for the different client groups.
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Pre-Service Deliv im Dependent Variablz

Pre-Service Delivery Time was defined as all time spent prior to actually
providing the service. This category included activities such as making an
appointment to visit, discussions with third party (family, other professionals, team
members), preparation for the visit, and travel to the client’s home if a visit was
made. For the most part, the majority of time in the category was for travel
time. No travel time was recorded in situations where no home ‘visit was made;
¢.g. telephone counselling, counselling at school, refusal of sengt;é, client not
found, etc.

Panel A of Table 6 presénts the Pre-Service Delivery findings by Health
Need for the trimmed population. The overall mean Pre-Service Delivery time -
(n=1094) was 39 minutes. Means for the Program groups ranged from a high of
50 minutes for Adult Health to a low of 33 minutes in Parent/Child Health. The
range of variations is from 31 minutes in Maternal/Child Health (n=>559) to 76
minutes for Mental Illness (n=22). In Mental Iilness cases in the Adnlt Health
Program, PHN’s frequently must spend a considerable amount of time consulting
with other professionals and family members. Travel is also likely to have been a
faétor in the Mentéiilllness category where face-to-face contact and a higher
number of visits are necessary for satisfactory service delivery. The Knowledge

Seeker results showed that 83% of the Mental Health group received home visits,
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in comparison to 67% of the MCH/PED group. In the Maternal /Child Health

category, service for high-coping multiparous postpartum mothers consisted of one
telephone contact, thus eliminating the need for time to be spent in traveiling to
the home. Higher-than-average means were found in the Parent/Child Health
Program in High Risk and Prenatal cases where travel time would likely have
been a factor.
ice Delivery Time as Dependent Variabl

Service Delivery Time by Health Need for the trimmed population is
presented in Panel B of Table 5. Service Delivery was defined as activities
performed while the PHN was in direct contact with the client, for purposes of
assessment and/or intervention during the course of the visit** While the home
is the most frequent location for contact, alternate locations such as schéols may
be the site for service delivery activities. A telephone contact is considered to be
the equivalent of a home visit if counselling, teaching or information-sharing is
provided over the phone and if the contact is recorded. Similarly, if significant
client contact occurred in a location other than the client’s home, this was also
considered to be Service Delivery.

The overall mean for time spent in Service Delivery was 79 minutes. Both
Adult and Senior Adult Health program groups showed mean times higher than

the overall average, while Parent/Child Health was lower. Among the 3 program .

3 The contact could be with the client, family member, or another
caregiver.
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groups where N > 20, the highest mean of 102 minutes was found in Senior Adult
Health, and the low mean was 68 minutes in Parent/Child Health. Among
Health Need groups, the mean varied from 44 minutes for Pediatrics < 4 (n=27)
to 139 for Mental Illness (n=22). With the exception of Mental Iliness, the Adult
Health case types were relatively consistent in the amount of time required.
Medical/Surgical cases, most of which would be cardiac referrals from the Heart
Institute, are quite straightforward, with an assessment tool to follow in providing
the service. The extended time required for Mental Illness cases is not a
surprising finding. Professionals dealing with clients who have a diagnosed
psychiatric illness must be prepared to spend more time with these clients than
with those who do not have similar health deficits. Within the Parent/Child
Health Program group, providing service to the High Risk MCH and Prenatal
categories required more than the average amount of direct service time. This is
not unexpected, as these cases tend to be more complex than those in the general
MCH category. In the Senior Adult program, where the mean is also greater than
the overall mean, PHN’s must adapt their timetable to the slower pace of their
elderly clients.
iv i D nt Vari

Panel C of Table 5 shows the Post-Delivery Time by Health Need. In this
category time was recorded for Post-Service Delivery activities which included
follow-up phone calls to/from the client, referral to other professionals or agen-

cies, case conferences, discussion with team or supervisor, recording, reports, and
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post-delivery travel specific to the case (e.g. return of PKU specimens and records
for Home Care Obstetrical cases). The mean for time spent in Post-Service
Delivery activities for all cases (n= 1094) was 57 minutes. Among the Program
groups, the highest mean Post-Service Delivery Time of 75 minutes was shown in
the Senior Adult Program, with the smallest mean of 48 minutes in Parent/Child
Health. The time varied from 42 minutes in Maternal/Child Health (n=559) to
102 minutes for Mental Illness (n=22). Corsultations with, or referral to, other
professionals and agencies no doub: accounted for some of the additional time in
more complex cases such as Mental Illness. Some of the variation in the amount
of post-service delivery time spent was also likely due in part to the need for more
extensive recording in these cases. If no problem is icentified during the first
contact, the simplified recording tools called "Record(s) of Assessment” can be
used to document assessment and limited interventions for Maternal/Child
Health, Prenatal, Senior Adult and Cardiac visits of an uncomplicated nature.

The majority of the cases coded as Med/Surg are Cardiac in nature. As
previously mentioned, at the time of the study, PHN's were being introduced to a
new recording method which was based on both Betty Neuman’s nursing model*
and nursing diagnosis. The purpose for introducing the recording system was to
meet the College of Nurses requirement that nurses base their practice on nursing

theory, and also to align our service delivery more closely with courses being

CON/RNAO Standards of Nursing Practice for Community Health Nurses

in Ontarjo. 1984
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taught at the University of Ottawa School of Nursing which was using Neuman in
Community Health Nursing courses. By using the theory-based recording method
it was hoped that PHN’s who had not been exposed to nursing theories during
their education would be able to incorporate these "new” concepts into their
practice. No doubt some of the post-delivery time is accounted for in complex
cases by the need to use the new recording method.
d. Summary of Descriptive Findings

From the preceeding description of the study findings we know that the
overall mean Total PHN Time for the full study population-was 208 minutes, and
that when the outliers were trimmed, this was reduced to 175 minutes. For the
dependent variable Total PHN Time, there was a considerable amount of
variation among Program and Health Need groups, but for Number of Contacts
and Average Time per Contact there was much more inter-group consistency.
The full study population mean Number of Contacts of 2.04 was lowered to 1.8 by
the trimming of the population. For the variable Average Time per Contact,
trimming the population resulted in the reduction of the mean from 104 minutes
to 101 minutes. For program costing purposes, the Average Time per Contact can
be rounded to 100 minutes. When Total PHN Time was broken down into its
component parts, only 45% of the time was found to be in the direct service
delivery category.

While the above findings are a fairly complete description of referral

management time by Program and Health Need groups, the study would not be
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complete without an examination of factors which might account for this variation.
2, Variations in Total PHN Time

To explore the relationships between dependent and independent variables
First Mark’s Knowledge Seeker (KS) was used. This program uses a
generalization on the ANOVA approach to perform a statistical analysis of the
relationships between a dependent variable and a set of independent variables.
KS differs from ANOVA in that, unlike ANOVA it does not require that all
groups across all levels be the same to perform a reliable analysis. In the KS
program, the data set is differentiated into homogeneous groups as different as
possible from each other. The analysis is performed in levels, and proceeds level
by level looking at previously-created groups for further splits until the splits are
no longer significant. The default significance level is .05, or as defined by the
user. Results are reported graphically in the form of an analysis tree with nodes
made up of varying numbers of cases and types of variables showing significant
splits and interactions. The analyst identifies the dependent variable, which is
always used "as is", and selects the independent variables to be used for the
analysis. In this study the dependent variables are continuous.*® The predictor
(independent) variables are always categorized either naturally by the program, or
with intervals selected by the analyst. Several layers are generated in the analysis,

with all important "splits” identified at each level. Splits are groupings of

4 while the actual interval used to describe Time is 5 minutes, the
underlying variable is, in fact, continuous.
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predictor variable categories for which the dependent variable values are
significantly different from one another. The analyst is informed about the
number of "important splits” found in each grouping, or "node". Independent
variables are grouped either automatically by the program, or according to
groupings defined by the analyst. Continucus predictor variables are categorized
into 10 groups unless the analyst specifies otherwise, then in "Automatic” mode, if
no significant difference for the dependent variable is found for adjacent
categories, the categories are combined.

For the analysis which follows, I established groupings and boundaries for
the independent variables, then used "Automatic® mode. The significance level
was set for "Prediction” {.05), with Bonferroni adjustment set for 3 independent
variables. For automatic stopping, the node size was left at 33, the optimal level
determined by the program, and the minimum node creation size was set to 10.
Because the purpose of this part of the analysis was to examine the relationships
between variables, the full study population of 1143 cases was used. Also,
because they present no problem in this type of analysis, the KS technique can
handle the outliers.

Table 7 below shows the analyst-defined groupings that were established
for the study variables.

Table 7 Variables and Their Analyst-Defined Groupings

VARIABLE GROUPING/BOUNDARIES

Total PHN Time (Dependent) Continuous

Number of Contacts (Dependent) Continucus (cont'd)



Distance (km)

Clieat Age (years)

Estimated Income

Health Need

Referral Source

PHN Education Type
and Supervisor Education Type

PHN Years Since Education
and Supervisor Years Since Education

PHN Years of Experience
PHN Years with Supervisor
Supervisor Administration Experience

Supervisor Total PHN Experience

66

Continuous:

0-04  telephone contact only

04-10 10-25

25.40 40 - 55

55-80

Continuous:

G-5 3-19

19-45 45-65

65-80 80 - 99

Continuous:

$15,000 - 523,000 (Poverty lire, family

of 3 1988 33) '

$23,000 - $41,000 (Mean Houschold
Income, 1986 Ceasus)

$41,000 - $95,000 {cont'd)

Categorical:

HR (MCH) MCH

MH (includes IFM)

MI

MS (includes CA and CD)

PED PRN

SA

Categorical:

EXT_M (includes CLIN, DR, HOSP, VON)

EXT_S (includes CAS, SSA, §/F,
OTHER}

HC (Home Care)

INT (includes PHN Liaison, PHN Other)
Categorical: BSC, CERT, MAST

Continuous:

0-5 5.15
15-%

Continuous:

0-2 2-7
7-12 12.20
20-35

Continuous:

0-2 2-7
7-12 12-17
Continuous:

0-5 5-10
10-20

Continvous:

5-12 12-20

20.35
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Before proceeding with the findings, a note of explanation about the
handling of the variables "Referral Source” and "Health Need" is in order.
Referral Source codes were grouped into generic categories. Four categories; i)
External (Medical); ii) External (Social); iii) Internal, and iv) Home Care were
created by assigning the actual Referral Source Codes to the new categories. The
revised categorization shows the difference between referrals received from
professional and other community sources, those generated through Public Health
Nursing liaison and other internal sources, and those referred by the Health
Department’s Home Care Division. The grouping is important because of the
difference in the amount of control that can be exercised over the demand. The
number and type of referrals generated from an internal source such as PHN
liaison is under the control of Health Department managers. The demand from
external sources, accounting for a large portion of time, is less amenable to
internal Nursing Division policy change, nor is it predictable. For Home Care
cases, the number of contacts® is determined in 1 of 2 ways; i) by either the type
of program, as in the case of the Obstetrical Program, where visits are made to
the 5th postpartum day; or ii) by the Home Care Case Manager, who is
responsible for determining both the frequency of visits and the length of service.

For the variable "Health Need", the Nursing Division’s Case Type Codes

were used but for ease of analysis, some categories of variables were grouped

% As will be shown later in the paper, Number of Contacts is a
significant determinant of Total PHN Time.
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together. "Cancer" and "Communicable Diseases” were included in

"Medical /Surgical". The category "Mental Health" includes the codes for "Mental
Health" and "Individual/Family Management". The SPSSPC+ findings showed
little difference between means for the 2 groups.

Given the volume of interesting output generated by KS from the study’s
database, it has been a challenge to select the most meaningful information for
presentation. Within the body of the text I have selected decision-tree models
that demonstrate the relationships which have the most relevance for
administrative decision-making. For the other variables which were shown to be
strong predictors of Total PHN Time I have included the first level of splits in the
body of the text, with the complete models shown in Appendix C. Also, for the
detailed models discussed in the text, the important splits not in the diagrams
have been summarized and included in Appendix D.

The discussion which follows is organized according to the categories of
variables from the conceptual framework. I will confine the discussion to the
models which show "Total PHN Time" and "Number of Contacts” as the
dependent variables. "Number of Contacts" is shown in the conceptual framework
as a component of the dependent variable, however because of its importance as
a predictor of "Total PHN Time", an analysis was run with "Number of Contacts"
classified as an independent variable in relation to "Total PHN Time". To
complete the section a proposal for modifying the PHN Referral Factor weighting

system is presented. The outline below serves as a "roadmap"” for the discussion



69

which follows:

1. Number of Contacts as a predictor of Total PHN Time
2. Client-Centred variables as predictors of Total PHN Time
a. Distance
b. Health Need
. Client Age
3. Provider-Centred variables as predictors of Total PHN Time
Referral Source
Program
District Supervisor’s Code
Supervisor’s Education Type
Supervisor’s PHN Experience
4, Client-Centred variable(s) as predictors of Number of Contacts
a. Health Need
5. Provider-Centred variable(s) as predictors of Number of Contacts
a. Referral Source
6. Model for weighting system.

P ppTp

To link the discussion to the KS decision-tree diagrams, a system consisting
of alternating alpha and numeric characters has been "attached" to individual
nodes in each of the larger diagrams. For each reference to a node, the variable
group name is accompanied by an "addre