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Abstract

Family-centered care (FCC) focuses on considering the family in planning/implementing
care and is associated with increased patient satisfaction. Little is known about factors that
influence FCC. Using linear mixed modeling and Generalized Estimating Equations to
analyze data from a cross-sectional survey of primary care practices in Ontario, this study
sought to determine whether models of primary care service delivery differ in their provision
of FCC and to identify characteristics of primary care practices associated with FCC.
Patient-reported scores of FCC were high, but did not differ significantly among primary
care models. After accounting for patient characteristics, practice characteristics were not
significantly associated with patient-reported FCC. Provider-reported scores of FCC were
significantly higher in Community Health Centres than in Family Health Networks. Higher
numbers of nurse practitioners and clinical services on site were associated with higher FCC

scores but scores decreased as the number of family physicians at a site increased.
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Chapter 1: Introduction

1.1 Background

Primary Care and Primary Health Care are terms often used interchangeably, however they
denote two separate but related concepts. Primary Health Care includes broader influences
on health at a population level, including social and public health policies alongside the
more medically oriented Primary Care services'. Primary Care refers to “that level of a
health service system that provides entry into the system for all new needs and problems,
provides person focused (not disease-oriented) care over time, provides care for all but very
uncommon or unusual conditions and co-ordinates or integrates care provided elsewhere by
others’?, In Canada, Primary Care is familiar to most as a “family-doctor” style medical
practice. The narrower concept of Primary Care, as opposed to Primary Health Care, is what
is being evaluated in this thesis.

Primary care service delivery is complex; several authors have tried to deconstruct it into
different dimensions **. The conceptual framework used in this thesis is from Hogg et al
which incorporates the importance of structural and performance domains when assessing
the function of primary care service delivery®(Figure 1). One of the components of the
performance domain is health care service delivery. The patient-provider relationship is a
dimension of this and includes family-centered care as a sub component.

This chapter defines family-centered care and outlines what the literature shows about
factors that influence its provision in primary care; it introduces four primary care service
delivery models and provides a rationale for studying the relationship between the provision

of family-centered care and the organization of primary care service delivery.



Figure 1: Conceptual framework of Primary care organizations. As shown in

Dahrouge et al'’;

and Oxford University Press.
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1.2 What is Family-centered Care?

Family-centered care in the primary care setting involves the consideration of the family in
managing a clinical case''. This could include, for example, consideration of hereditary
conditions in the patient’s family, household income and living situations, being aware of
signs of child abuse, as well as direct consultation with the family. While direct involvement
of the family in clinical discussions can be part of family-centered care if the patient desires
it, it is not essential, as the critical element of this concept is viewing the patient in the
family context. Viewing patients in their family context can increase the physicians’
effectiveness in helping patients manage illness, as in the following example from Starfield”.
“A 20-year-old unskilled manual worker with an obscure skin rash was referred to a
dermatologist by an ophthalmologic surgeon. He was treated unsuccessfully over
many weeks until seen by his general practitioner, who confirmed that the patient
shared a bed with his brother. The brother also had a rash, and both itched more at
night. The general practitioner was thus able to diagnose and control the underlying
scabies. - A clinical experience”.
In this case, knowledge of the family situation allowed the physician to appropriately treat
both individuals and resolve the problem.
There is some evidence that family-centered care in the primary care setting may be
associated with increased patient satisfaction'?.In their 2006 paper, Ngui et al used data from
a national, population-based survey of parents of children with special health care needs in
the US to identify factors that influence their satisfaction with healthcare services. Adequacy
of family-centered care had a significant influence on satisfaction with care and ease of

using healthcare services. As the study did not differentiate between primary and specialty



services in their survey, this should not be considered strong evidence of an association in
primary care, but rather an indication that a relationship between family-centered care and
satisfaction with healthcare services may exist. The concept of family-centered care in the
critical care and paediatric literature is fairly well established though less broadly defined
than in the primary care-setting. In these contexts, patient limitations due to age or critical
illness mean that the family may be involved in order to make decisions regarding care and

13,14

ensure that the necessary treatments are carried out ™. Family-centered care has been

associated with improved clinical outcomes and increased patient satisfaction in these

settings ">

. In a randomized controlled trial of family-centered preparation for surgery,
Kain et al found that children who received family-centered preparation had less anxiety
before the procedure, and following the procedure had lower incidence of severe emergence
delirium and required less analgesics than children receiving either regular care, anti-anxiety
drugs or parental presence. In a randomized controlled trial of adolescents with bulimia
nervosa, Le Grange et al found that those who demonstrated lower levels of eating disorder
psychopathology were more likely to improve if they received family-based treatment
compared to those receiving individual supportive psychotherapy. The broader definition of
family-centered care in the primary care setting described previously, that is, the
consideration of the family in managing a clinical case, is the concept that will be explored
in this thesis.

Consideration of the family is fundamental to the Institute of Medicine’s'® definition of
primary care which requires a physician to view their patients within the context of family

and community. While there are several medical disciplines that provide primary care (e.g.

general internists, obstetricians and gynaecologists and paediatricians) and several allied



health professions (e.g. nurse-practitioners, social workers and dieticians), in Canada, family
medicine is arguably the most important. Family-centered care, as a dimension of the
patient-provider relationship, is implicit in the four principles of family medicine espoused
by the College of Family Physicians of Canada'’, one of which dictates that the “The
patient-physician relationship is central to the role of the family physician”. A review of the
literature was conducted for this project with the guidance of a librarian (LAU) in the Health
Sciences Library at the University of Ottawa. The PubMed — Medline database was searched
and the search strategy, including keyword search terms, is presented in Appendix A. The
titles and abstracts of the 868 articles returned by this search were reviewed. Articles were
excluded if they did not mention the family; focused only on defining primary care or the
role of a family physician; focused only on family planning or adolescent pregnancy; were
epidemiological reports on patient or family characteristics; examined the organization of
hospital services; or were older than 1990. A total of 32 articles were identified for further
review. In addition, the bibliography on adult health care and a list of selected references

from the Institute for Family-Centered Care'*"

were consulted to identify further articles
that might be relevant. The majority of the literature reviewed addressed family-centered
care in hospital situations, typically in critical care or paediatrics; described the theory of
family-centered care; or described methods for implementing FCC in an organization. At
least two articles indicated that, despite the stated importance of this concept, there was a

lack of research in the field 22!

. No articles were identified that examined organizational or
other related factors that influence the provision of family-centered care. Even looking at the

broader concept of patient centered care as recently as 2010, in their literature review for an

extensive analysis of secondary datasets Goldberg and Mick found no previous research



assessing the relationship between organizational characteristics of healthcare and patient-

2
centered care™”.

1.3 Primary Care Service Delivery Context

Substantial diversity in the organization of primary care services exists at a global, national
and even at a provincial level. Efforts in primary care reform have created a natural
experiment in the province of Ontario, Canada, where a major proliferation of different
models of primary care service delivery has occurred®. Because the different models for
organizing primary care services are within the same geo-political jurisdiction, this provides
a special opportunity in which to study the provision of primary care services. The
organization and remuneration of primary care services have been found to influence many
aspects of quality of care and provider behaviour’2. As efforts continue to improve the
delivery of primary care’’, the importance of determining how the organization of primary

care service delivery influences the provision of family-centered care becomes apparent.

In 2006, the four principal models of primary care service delivery in Ontario were Fee-For-
Service (FFS), Health Service Organizations (HSO), Community Health Centers (CHC) and

Family Health Networks (FHN).

1.3.1 Models of Primary Care Service Delivery

These four models of primary care service delivery differ in their remuneration methods,

organization and priorities. Though details of these models and their inherent incentives and



23,28

disincentives have been more thoroughly described elsewhere ™" a brief description of each

model type will be provided here.

1.3.1.1 Fee-For-Service (FFS)

The traditional FFS model still dominates and as of 2004, 52% of physicians in Canada were
paid via a fee-for service scheme?®. In Ontario in 2006 this was by far the most common
model of primary care service delivery serving over 9 million patients™. Fee-for-service
refers to the remuneration method where physicians bill for each activity. This model can
include either single physicians or groups of physicians. Practices occasionally work with
allied health professionals such as nurses and nurse practitioners. Physicians do not roster

their patients and receive few, if any, incentive payments for providing preventive care™.

1.3.1.2 Health Service Organizations (HSO)

HSOs have been operating in Ontario since 1975 and, in 2006, served 255,000 patients 3,
Capitation based payment systems are employed in HSOs where physicians are required to
roster their patients and are paid a set fee for each patient, in addition, they may receive
incentives for prevention activities. HSOs are further characterised by having a provider-led
governance structure, after-hours access for patients, and sometimes employing allied health
professionals such as nurses or nurse-practitioners *. It is important to note that while HSOs
were in use in 2006, in 2010 they are no longer being used in Ontario, having transitioned to

a new but similar model called Family Health Networks.

1.3.1.3 Community Health Centers (CHC)

CHCs were introduced in the mid 1970’s and became well established in the early 1980’s. In

2006 they served 230,000 patients across Ontario. Physicians are salaried and can also



receive incentive payments for providing prevention activities. CHCs are further
characterised by having a governance structure made up of a community board and
employing allied health professionals such as nurses or nurse-practitioners. Additionally,
they may have after-hours access for patients and they may receive some incentives to

incorporate information technology such as electronic medical records®.

1.3.1.4 Family Health Networks (FHN)

FHNs were more recently developed and have been used in Ontario since 2001. In 2006
they served a population of 550,000 patients™. Remuneration in these models is a blending
of capitation and fee-for-service-type incentives including specific incentives for prevention
activities and the incorporation of information technology. FHNs are further characterised
by having a governance structure which entails a provider-led contract with the Ontario
Ministry of Health and Long-Term Care, having after-hours access for patients and possibly

having allied health professionals such as nurses or nurse-practitioners™.



Chapter 2: Study Objectives

2.1 Objective 1

Determine whether models of primary care service delivery differ in their provision of

family-centered care.

The first objective of this study is to determine how the four models of primary care service
delivery (FFS, FHN, CHC, HSO) differ in terms of (a) provider-reported family-centered

care, and (b) patient-reported family-centered care.

2.2 Objective 2

Identify organizational characteristics of primary care practices associated with family-

centered care.
The second objective of this study is to identify organizational characteristics, such as
number of nurses on staff or after-hours telephone access, that are associated with higher (a)

provider-reported family-centered care, and (b) patient-reported family-centered care.



Chapter 3: Methods

This thesis is a secondary analysis of data collected through the Comparison of Models of
Primary Care in Ontario project (COMP-PC) hereafter referred to as “the original study”. In
addition to describing the methods for this thesis, this chapter will provide a brief overview

of the methods for the original study.

3.1 Original Study - Comparison of Models of Primary Care in Ontario (COMP-PC)

Details of these methods are extensively described by Dahrouge et al'’

(Appendix B). Though the original study used data obtained from multiple sources,
including medical chart reviews, interviews and survey instruments, only information on the
data collection relevant to this thesis will be presented here. The original study was

approved by the Ottawa Hospital Research Ethics Board.

3.1.1 Setting

The original study was carried out in the province of Ontario, Canada, which had a
population of 12.6 million at the time. In Canada, insurance for medically necessary
healthcare, termed ‘Medicare’, is mandated at the national level through the Canada Health
Act but administered by provincial governments®. Medicare is funded through tax dollars
and covers hospital treatment and physician services irrespective of an individual’s income

or ability to pay.

3.1.2 Study Design

A cross-sectional, practice-based survey was administered to primary care practices, their

providers and patients, belonging to four models of primary care delivery in Ontario. A

10



stratified multi-stage survey strategy was employed where the strata were the different
model types and the primary selection unit was the practice. The survey was administered

between June 2005 and June 2006.

3.1.3 Sample Size

As many different aspects of primary care were assessed in the original study, target patient
sample size was determined based on the measure of disease prevention performance as this
was expected to require the greatest number of observations. “Sample size was calculated
using a clinically important difference of 0.5 standard deviation, with an alpha level of 0.05
and a beta level of 0.20, and was chosen to control for the family-wise error rate and

variance of the cluster (cluster correlation coefficient of 0.2)”"°

. A recommended sample
size of 40 practices per model with a minimum of 30 patients per practice was determined.
Due to time and logistical constraints the sample size was reduced to 35 practices per model
and a target of 50 patients per practice was employed in order to offset the reduction in
number of practices’'. Therefore the total target sample size for the original study was 7,000

patients as indicated below.

50 patients X 35 practices X 4 models of service delivery — 75000 Patients

3.1.4 Eligibility and Sampling

The general eligibility criteria and sampling approach are shown in Figure 2.
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Figure 2: Practice, provider and patient eligibility for COMP-PC. Adapted from
Dahrouge et al'’. (Open Medicine is an open access journal that applies the Creative
Commons Attribution Share Alike License which allows unrestricted reuse and
alteration of their published works provided the authors and journal have been
appropriately credited).

Practice eligibility criteria: Has belonged to its
maodel for z 1 year, provides broad-based primary
care services, has at least 1 full-time equivalent
family physician, = 50X of practice providers have
consented to participate.

Data collection in each practice and eligibility criteria

Practice survey Provider surveys Patient surveys
Une survey to be Surveys to be completed surveys to be completed
completed by practice by = 50% of consenting by a waiting room
manager and providers: family sequential sample of 30-
appropriate staff phiysicians or nurse 50 patients of
practitioners consenting providers

who were = 18 years old
and able to complete
the survey in French or
English directly or
through a translator

3.1.4.1 Practices

Logistical constraints precluded the recruitment of practices in the sparsely populated far
north of the province. All CHC, HSO and FHN practices from across the province (n = 53,
69 and 104 practices respectively) along with a random sample of 155 eligible FFS practices
were approached to participate. This represents practices serving approximately 90% of the

population of Ontario at the time the study was carried out.
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3.1.4.2 Providers

Once a representative for a practice expressed interest in participating, they were responsible
for recruiting other eligible providers within that practice. As long as >50% of the providers
within the practice consented to take part, the practice was eligible to participate in the
study. The profiles of participating family physicians were compared to the profiles of all
Ontario family physicians practicing in these models using health administrative databases
(physician workforce database; Ontario Health Insurance Plan (OHIP)) to determine

whether selection bias related to practice refusal or if provider self-selection was present.

3.1.4.3 Patients

Patients of consenting physicians were recruited sequentially in the waiting room. This
technique has an inherent bias towards over-sampling of patients who visit their primary
care provider more frequently, such as older patients, women and those with a chronic

illness. See Figure 2 for further details of patient eligibility criteria.

3.1.5 Survey Instruments

Surveys were administered to practices, providers and patients. These surveys were adapted
from the adult edition of Starfield’s Primary Care Assessment Tool (PCAT) full and
abridged versions, in order to measure the quality of the different dimensions of primary
care service delivery’>**. Figure 1 shows Hogg et al’s conceptual framework for the
organization of primary care’, dimensions of which are specifically measured in the PCAT.
The full version of the PCAT was validated in 2001**. Component factor analysis was used
to assess construct validity of the scales and Cronbach’s coefficient alpha was used to assess

their internal consistency and reliability**. Though there were several different dimensions
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of primary care service delivery measured in the original study, only the measure of family-

centered care was used in this thesis (see 3.3 Primary Outcomes and Appendix C).

3.1.6 Data Quality Monitoring

Data from the practice and provider surveys were entered in the database twice
independently by two members of the research team to ensure the accuracy of data entry;
any discrepancies were checked and corrected. In addition, for all tools used, the data
entered was verified'’. For a more comprehensive description of measures taken to ensure

data quality throughout the original study, please see Dahrouge et al'°(Appendix B).

3.2 Creation of Dataset

The data from the original study had been cleaned and all potential identifying information
was removed prior to access being granted to the author. Approval for access to data was
granted by the data custodian (Dr. William Hogg). Data from the original study was
accessed in the form of three data tables containing the results of each survey instrument
(patient, provider, practice). The population of patients and providers used for this thesis
project was a subset of the participants in the original study. The eligibility of patients and
providers included in this thesis was restricted based on their completion of the questions
making up the family-centeredness scales in the two surveys (see 3.3 Primary Outcomes and
Appendix C). Participants, both patient and provider, were excluded if they responded to

fewer than 50% of the questions making up the FCC scale.

Data from the practice survey was merged with each of the other two datasets so that two
datasets existed, one for the patients and one for the providers, each including practice-level

information. Patient-level data could not be merged with provider-level data as the necessary
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identifiers to merge the datasets, such as which provider the patient regularly saw, were not

collected.
3.3 Primary Outcomes

3.3.1 Provider-Reported Family-Centeredness Score

The primary outcome at the provider level is a family-centeredness score based on an
instrument in the provider survey, which was taken from the validated full version of the
Primary Care Assessment Tool (PCAT) — Adult Edition®”. The provider-reported family-
centeredness scale is made up of a series of 14 questions related to attitudes and processes of
family-centered care. The first three questions are common to both patient and provider
surveys with appropriate changes in language. They are: 1) Does your office ask the patients
about their ideas and opinions when planning treatment and care for the patient or family
member? 2) Does your office ask about illnesses or problems that might run in the patient’s
families? 3) Is your office willing and able to meet with family members to discuss a health
or family problem? The remaining 11 questions relate to processes of care and are unique to
the provider survey. They are: “How often are each of the following included as a routine
part of your health assessment? Use of: Family genograms, Family APGAR. Discussion of:
Family health risk factors (e.g. genetics); Family economic resources; Social risk factors
(e.g. loss of employment); Living conditions (e.g. working refrigerator, heat); Health status
of other family members; Parenting. Assessment of: Signs of child abuse; Indications of
family in crisis; Impact of patient’s health on family functioning; Developmental Level.
(Appendix C)

All questions have five level Likert scale responses ranging from “Definitely” to “Definitely

Not” with an option of “Not Sure/Don’t Know”. Responses that indicated “Not Sure/Don’t
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Know” were treated as missing, this approach is consistent with that used in the validation
of the PCAT** and is consistent with other analyses conducted within the original COMP PC
study. Following the methods indicated in the validation of the PCAT, the responses for
each set of questions were aggregated to give a score out of 56 (14 items with 4 levels
each)’®. Scores were converted to proportions so that scores of provider-reported family-

centeredness ranged between 0 and 1.0.

As mentioned previously, subjects were excluded if fewer than 50% of the items making up
the scale were answered. Those with more than 50% of the questions answered were
included, and their scores were calculated based on the number of questions they answered.
For example, if only nine of the fourteen questions were answered then the aggregate of
those nine responses were taken out of a total of (9iiemsX 41evels) = 36, rather than out of 56 as
based on the fourteen questions that should have been answered. Failure to take this into
account would have resulted in artificially lower scores for those who did not complete all
items in the scale. Converting the raw scores to percentages allowed comparisons to be

made despite differing numbers of responses.

3.3.2 Patient-Reported Family-Centeredness

The primary outcome at the patient level is based on a scale in the patient survey, which was
taken from the validated full version of the PCAT (see 3.3.1 Provider-Reported Family-
Centeredness Score). This scale measures patient-reported family-centeredness and is made
up of a series of three questions on family-centered care in the patient survey. These
questions are similar to the first three questions in the provider survey with appropriate
changes in language. They are: 1) Does your provider ask you about your ideas and opinions

when planning treatment and care for you or a family member? 2) Has your provider asked
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about illnesses or problems that might run in your family? 3) Would your provider meet
with members of your family (or friends) if you thought it would be helpful? As in the
provider survey, all questions have five level Likert scale responses ranging from
“Definitely” to “Definitely Not” with an option of “Not Sure/Don’t Know”. Responses that
indicated “Not Sure/Don’t Know” were treated as missing, this approach is consistent with
that used in the validation of the PCAT tool** and is consistent with other analyses
conducted within the COMP-PC project. The responses to these questions were aggregated

to give a score out of 12 for the patient scale (3 items with 4 levels each).

Although the original intention had been to calculate a patient-reported FCC score similar to
the provider score, initial investigations indicated that the assumption of a normal
distribution of the patient FCC scores was violated. Upon visual examination, there
appeared to be a ceiling effect in the distribution of FCC scores with most scores clustered
near the top end of the scale (Figure 3). FCC scores also appeared to be discretely, rather
than continuously, distributed which was likely a function of the small number of questions
making up the scale. Log transformation of the continuous scores was attempted, however,
this did not substantially improve the spread of the data. The decision was made to
dichotomize patient-reported FCC using the following method. As with provider-reported
FCC, all those who answered fewer than 50% of the questions were excluded from the
analysis. Patients who answered “Definitely” to at least two out of the three questions and
no worse than “Probably” on the other question were considered to report family-centered

care. This rule was extrapolated to those patients with one missing response as follows.
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Since patient responses of “Not Sure/Don’t Know” had already been coded as missing in the

original datasets accessed for this thesis, and were therefore indistinguishable, missing

Figure 3: Histogram of patient-reported FCC scores with superimposed normal
distribution.
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responses were considered equivalent to “Not Sure/Don’t Know”. If the patient had one
missing response, this was considered to be reporting non-family-centered care under the
assumption that a missing response indicated a lack of certainty regarding a particular
question and was therefore not reporting a positive response. This assumption was checked
by examining the difference in distribution of responses to the three questions for patients
with one missing response compared to those who had answered all three questions. Based
on chi-square tests of independence, the distribution of responses varied significantly
depending on whether a patient had a missing response or had answered all the questions (p

<0.0001). Patients with one missing response were more likely than those who had
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answered all three questions to give “Definitely Not” or “Probably Not” as answers, while
those who had answered all questions were much more likely to have given “Definitely” as a
response than those who hadn’t. This therefore lends support to the idea that patients with
one missing response tended to give more negative answers than those who had answered all
questions. This is a conservative approach as it decreases the number of patients reporting

family-centeredness which may have made detecting an effect more difficult.

3.4 Characteristics of Interest

3.4.1 Primary predictor of interest

The primary characteristic of interest was the model of primary care service delivery. The
model of primary care service delivery was a 4-level categorical variable, coded as
community health center (CHC), fee-for-service practice (FFS), health service organization

(HSO) or family health network (FHN) (Table 1).

3.4.2 Other predictors of interest

Other characteristics of interest were measured at the practice-level, provider-level and
patient-level. Practice-level characteristics were of interest as potential predictors for
Objective 2. Provider-level and patient-level characteristics were of interest as potential

confounders for both Objective 1 and Objective 2.

3.4.2.1 Practice-level characteristics

Practice-level variables are summarized in Table 1. All practice-level variables were derived

from the practice survey with the exception of after-hours telephone access. After-hours
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telephone access was reported in the provider survey as a Likert response to the question
“Outside of normal working hours does your practice have a telephone number (other than
Tele health Ontario) that patients can call if they are sick?”” Answers ranged from
“Definitely” to “Definitely Not”. “Not Sure/Don’t Know” answers were considered missing
responses. There were relatively few answers in the “Probably” and “Probably Not”
categories (4.9 and 4.6 % of all responses respectively). After visually examining the
distribution of responses it was apparent that in nearly all practices all providers would give
the same response to this question, indicating that there was almost no variance in responses
within practices and, for ease of interpretation, this could be considered a practice level
variable. A practice was classified as having after-hours telephone access if the majority of

providers reported that they definitely, or probably, had after-hours telephone access.
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Table 1: Practice-level variables used in this thesis.

Survey | Data Type | Responses

Notes

Practice-level

Model of Service Practice | Categorical | CHC
Delivery FFS
FHN
HSO

Panel size Practice | Continuous Mean number of patients per FTE
family physician working at the practice
(x 1000)

# years clinic has Practice | Continuous

been operating

# clinical services Practice | Count 0-16 Which of the following services were

available on site available: Nutrition counseling by a
nutrition specialist or dietitian, Family
planning or birth control services,
Alcohol or drug abuse counseling or
treatment (20 min sessions or more),
Counseling for behavioural or mental
health problems, Suturing for a minor
laceration, Allergy shots, Wart
treatment, PAP smears,
Sigmoidoscopy, Prenatal care,
Preparation for delivery and delivery
(off site) of babies, Splinting for a
sprained ankle, Removal of an ingrown
toenail, ECG/EKG (Electrocardiogram),
Spirometry or Other.

# Family Physicians Practice | Continuous FTE = Full-time equivalent

(FTE)

# Nurse Practitioners Practice | Continuous FTE = Full-time equivalent

(FTE)

# Nurses (FTE) Practice | Continuous Due to small numbers in each group,
registered nurses, registered practical
nurses and nursing assistants were all
grouped as “nurses”.

( FTE = Full-time equivalent)

# Nurses (FTE) per Practice | Continuous Calculated based on the number of

Family Physician FTE nurses and physicians reported

Setting

Rurality index Practice | Continuous Based on the postal code of the
practice. Assigned by Statistics
Canada to particular areas based on a
number of items including
socioeconomic factors and isolation.

Electronic Medical Practice | Categorical | Yes Based on the question “Has your

Records No practice, to any extent, implemented

electronic patient health records”
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Table 1: Continued

Survey | Data Type | Responses | Notes
Practice-level
Group practices Practice | Categorical | Yes Considered a group if at least 4 of the
No 5 following resources were shared:

office space, staff, expenses, patient
records and on call duties®”.

After-hours telephone | Provider | Categorical | Yes See section 3.4.2.1 for details

access No

3.4.2.2 Provider level

Provider-level variables are summarized in Table 2. Please note, the number of years since

graduation was calculated based on the year 2007 as done for the original study.

Table 2: Provider-level variables used in this thesis

Survey | Data Type | Responses | Notes
Provider-level
Years since Provider | Continuous Calculated based on the reported year
graduation of graduation from medical or nursing

school
Booking interval for Provider | Continuous
routine visit (min)
Sex Provider | Categorical | Male
Female
3.4.2.3 Patient level

Patient-level variables are summarized in Table 3. All patient level variables were derived

from responses in the patient survey. Categorization of the following variables was

consistent with the original study: Ethnicity, Education, Years Attending the Practice,

Household Income.
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Table 3: Patient-level variables used in this thesis.

Survey | Data Type | Responses

Notes

Patient-level

Age

Patient

Continuous

Sex

Patient

Categorical

Male
Female

Ethnicity

Patient

Categorical

White
Non-white

Original question had 13 categories.
Categories were collapsed due to >
90% of respondents indicating they
were white.

Education

Patient

Categorical

> High School
High School
or less

Original question had 9 categories (No
Schooling; Some elementary or
completed elementary school (Grade
6); Some high school; Completed high
school; Some trade, technical or
vocational school, or business college,
community college, CEGEP, nursing
school or university; Completed trade,
technical or vocational school,
business college, community college,
CEGEP or nursing school; Completed
University/Graduate school; Other; Do
not wish to answer)

Chronic Condition

Patient

Categorical

Yes
No

If they reported having ever been
diagnosed with any of the following:
hypertension, angina pectoris or
coronary artery disease, congestive
heart failure, a myocardial infarction or
heart attack, stroke, asthma,
emphysema or COPD (chronic
obstructive pulmonary disease),
diabetes, arthritis or any kind of
rheumatism, chronic back pain or
sciatica, depression, chronic heart burn
or ulcers, any cancer (other than skin
cancer)

Years attending
practice

Patient

Categorical

> 5 years
<5 years

Original question had 5 categories

(< 6 months, 6 months — 1 yr, 1-2 yrs,
3-4 years, 5 < yrs). Categories were
collapsed due to > 70% of respondents
indicating they had been with the
practice > 5 years.
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Table 3: Continued

Survey | Data Type | Responses

| Notes

Patient-level

Household Income
(annual)

Patient

Categorical

>LICO
<LICO

Original question had 10 categories

(< $5,000, $5,000 — 9,999, $10,000 —
14,999, $15,000 — 24,999, $25,000 —
34,999, $35,000 — 49,999, $50,000 —
64,999, $65,000 — 79,999, $80,000 or
more, Do not wish to answer). For
consistency with the original study, this
variable was converted to a binary
variable indicating above or below
LICO (Low Income Cut Off, a measure
of household deprivation used by
Statistics Canada®).

# family members
attending clinic

Patient

Continuous

3.5 Statistical Analysis

3.5.1 Descriptive Analysis

Normality of the distribution of continuous variables at all levels (practice, provider and

patient level) was examined by visual inspection of histograms. Continuous variables were

found to be approximately normally distributed and were described across models using

means with standard deviations. Categorical variables at all levels were described across

models using frequencies and percentages.

3.5.2 Regression Models and Clustering

The clustering of providers and patients within practices requires consideration when

performing statistical analyses as the violation of the assumption of independent

observations may lead to underestimates of standard errors, overly narrow confidence

intervals and an increased probability of a Type I error

37,38

. Two different methods of

accounting for the clustering of observations were used in this thesis as the provider-

reported outcome was continuous, while the patient-reported outcome was dichotomous:
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1) provider-level analyses were carried out using linear mixed regression models, estimated
by means of Restricted Maximum Likelihood Estimation with the practice specified as a
random effect and all other predictors specified as fixed effects, 2) patient-level analyses
were carried out using Generalised Estimating Equations (GEE). When models are fit with
variables at different levels (e.g.: provider level outcome with patient and/or provider and/or
practice level predictor variables) they are generically called multi-level models as, in the
hierarchical nature of clustered data where observations fall within clusters, they allow the
assessment of relationships between different levels of data®. All confidence intervals and
p-values for provider- and patient-level analyses therefore account for clustering within
practices. As recommended, Kenward-Roger adjustment to degrees of freedom was used
throughout the analysis when specifying linear mixed models*’. Model-based standard errors
were used when evaluating the significance of the regression coefficients in all GEE models.
While empirical standard errors are often used in GEE because they are robust to
misspecification of the correlation matrix, this is an asymptotic property which may not be
valid in this study where there are 32-35 practices (or clusters) per model of primary care
service delivery (or arm of the trial) and a large number of predictor variables. Furthermore,
since the data are not longitudinal, we can be fairly confident in the model-based
specification of the covariance structure as exchangeable (constant).

All models were fit using a commercially available software program, SAS 9.24 using the

MIXED and GENMOD procedures.
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3.5.3 Bivariable Analysis

Bivariable analysis is used here to refer to the examination of the relationship between
characteristics of interest at the practice, provider and patient level, and three variables a) the
model of primary care service delivery, b) the provider-reported FCC score, and c) the
dichotomous patient-reported FCC. Bivariable analyses were performed in order to better
understand the data, given the lack of previous research in the field, and to identify potential

confounders for the multivariable models.

3.5.3.1 Association with model of primary care service delivery

Practice level

The bivariable associations between continuous practice-level variables and the model of
primary care service delivery were tested using simple linear regression models with each
practice-level characteristic as dependent variable and the model of service delivery as a 4-
level categorical predictor variable. The associations between categorical practice-level
variables and the model of primary care service delivery were tested using chi-squared tests.
Provider-level

The bivariable association between continuous provider-level variables and the model of
primary care service delivery was tested using linear mixed models with the dependent
variable specified as the provider-level variable and the independent variable the model of
primary care service delivery. The association between the categorical provider-level
variable (i.e., sex) and the model of primary care service delivery was tested using marginal
logistic regression with GEE where sex was the dependent variable and the model or

primary care service delivery was specified as the independent variable.
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Patient-level

The bivariable association between continuous patient-level variables and the model of
primary care service delivery was tested using linear mixed models with the dependent
variable specified as the patient-level variable and the independent variable the model of
primary care service delivery. The association between categorical patient-level variables
and the model of primary care service delivery was tested using marginal logistic regression
models with GEE where the dependent variable was specified as the patient-level variable

and the model of primary care service delivery specified as the independent variable.

3.5.3.2 Association with provider-reported FCC

Practice Level

Visual examination of scatterplots of continuous practice-level variables and provider-
reported FCC scores was carried out to identify trends. The bivariable association of
provider-reported FCC scores with each of the continuous and categorical practice-level
variables was tested using linear mixed models, with provider-reported FCC scores as
dependent variable, and the practice-level variables entered as independent variables.
Practice was specified as a random effect.

Provider- Level

Visual examination of scatterplots of continuous provider-level variables and provider-
reported FCC scores was carried out to identify trends. The bivariable association between
continuous and categorical provider-level variables and provider-reported FCC scores was

tested using linear mixed models with the dependent variable specified as the provider-
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reported FCC score and the other provider-level variable specified as a fixed effect. Practice
was specified as a random effect.

Patient Level

As there was no way of linking patients to their respective providers, patient-level variables
were aggregated at the practice level when looking at their bivariable relationship with
provider-reported FCC. The mean response within a practice was used for continuous
variables. The proportion of patients giving a response was used for categorical variables.

Regression modeling was carried out as for practice-level variables.

3.5.3.3 Association with patient-reported FCC

Practice-level

Visual examination of estimated logit plots for patient-reported FCC was carried out to
assess associations with categorical practice-level variables. Continuous practice-level
variables were categorized and then visual examination of logit plots was carried out as for
categorical variables. The bivariable association between all practice-level variables and
patient-reported FCC was tested with marginal logistic regression models using GEE with
the dependent variable specified as the patient-reported FCC and the independent variable
the practice-level variables.

Provider-level

As there was no way of linking providers to their respective patients, provider-level
variables were aggregated at the practice level when looking at their bivariable relationship
with patient-reported FCC. The mean response within a practice was used for continuous
variables while the proportion of the practice giving a specific response was used for

categorical variables. Aggregated variables were categorized and visual examination of
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estimated logit plots for patient-reported FCC was carried out to assess trends. Marginal
logistic regression modeling was carried out using GEE with the dependent variable
specified as the patient-reported FCC and the independent variable the provider-level
responses aggregated to the practice-level.

Patient-level

Visual examination of the estimated logit plots for patient-reported FCC of categorical
patient-level variables was carried out to assess trends. Continuous patient-level variables
were categorized and then visual examination of logit plots was carried out as for categorical
variables. The bivariable association between all patient-level variables and patient-reported
FCC was tested using marginal logistic regression models with GEE where the dependent
variable was specified as the patient-reported FCC and the independent variable the other

patient-level response.

3.5.4 Multivariable Analysis

3.5.4.1 Confounder Selection

Since certain patient-level characteristics vary by practice type, e.g.: CHCs serve
significantly more immigrants and lower income patients than other models*?, it was
important to check for potential confounding by these factors. If these characteristics were
also associated with family-centered care then failing to adjust for them may have attenuated
or exaggerated the relationship between family-centered care and the model of primary care
service delivery. A secondary analysis was also done to control for provider-level
characteristics as potential confounders. There is some debate over the utility of this

comparison as some argue that provider factors are in fact characteristics of the delivery
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models (ex: >70% of providers in CHC practices are female, compared to 26-44% in the
other models) while others consider them confounding factors. Final models both with and
without adjustment for provider factors were built.

In selecting confounders, several different approaches were considered. Mickey and
Greenland tested several rules for confounder selection and cautioned against the use of
significance testing when defining confounders, recommending instead the use of a percent
change in the parameter estimate as the rule to decide on confounding®. While the percent
change rule is intuitive and was most successful at correctly identifying confounders in their
study, the nature of our modeling, where the primary predictor was a 4 level categorical
variable, meant that there was not a single parameter to test for change and the rule was
therefore not applicable. If using significance testing to identify confounders, Mickey and
Greenland cautioned that the main problem was that the results biased the choice towards
the crude analysis and therefore recommended choosing a significance level of at least 0.20
to minimize this bias™. Furthermore, they recommended testing either the association
between the outcome and the potential confounder or between the predictor and the potential
confounder, rather than testing both, as testing both associations biased the selection towards
the crude analysis. However, this recommendation is not in keeping with the theoretical
definition of a confounder as a covariate related to both the exposure and the outcome.
Furthermore, Brookhart et al state that controlling for a variable that has a strong association
with an exposure and no association with the outcome can increase the variance and bias the
exposure effect in statistical modelling*. In order to minimize this bias and also take the
recommendation of Mickey and Greenland to use a fairly high significance level when

. . . . . 43 . . . .
employing significance testing in choosing confounders™, in this thesis a variable was
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considered a confounder if it was associated with both the exposure (model of service
delivery) and the outcome (provider- or patient-reported FCC) at a significance level of

0.20.

3.5.4.2 Missing Data Analysis

With any survey there is the possibility that participants will choose not to answer certain
questions resulting in missing data points. This is of concern since observations with a
missing value will be dropped from the statistical analysis, which is of particular concern if
the data are not missing completely at random. Under the assumption of Missing
Completely At Random (MCAR), those who failed to answer a question are assumed to be a
random subsample of all subjects and therefore, do not differ from those who did answer all
questions. If the MCAR assumption is satisfied, an analysis based on only the observed data
would yield unbiased estimates in the analysis. Under the assumption of Missing At
Random (MAR), subjects with missing values differ from subjects with non-missing values,
but the differences are observed and can therefore be adjusted for in the analysis. For
example those with lower education may have difficulty understanding some of the
questions and therefore answer fewer of them; however, if educational attainment is known
and adjusted for in the analysis, unbiased estimates may be obtained. The worst case
scenario is Missing Not at Random (MNAR), where subjects with missing values are
different from subjects with non-missing values, but these differences cannot be adjusted for
in the analysis as they are based on the unknown missing values themselves. For example,
subjects with lower family centeredness scores (the outcome of interest) may be less likely
to provide complete data. Under MNAR, analyses using the observed data only will be

biased. Accounting for MNAR would require a specification of the missing data mechanism
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which usually involves untestable assumptions about the distributions for the missing data.
However, under the assumption of MAR, standard regression analyses can be used, as long
as the variables associated with missingness are accounted for in the analysis***®. In this
thesis, we assumed MAR throughout. To determine whether any of the predictor variables
were associated with missing data, bivariable regression models using GEE were fit with the
dependent variable being whether or not a data point was missing. To account for any
potential bias due to missing data, any variables that were significantly associated with
missingness were forced in to the multivariable models for all outcomes, regardless of their
statistical signiﬁcance.85 For predictor variables with a large proportion of missing values,
one approach would have been to exclude these predictors from the list of candidate
predictors, as subjects with missing values on any predictor would automatically be
excluded from a stepwise regression analysis, regardless of whether or not that variable is
selected in the final step. An alternative approach would have been multiple imputation®’.
However, as multiple imputation methodology has not yet been fully developed for clustered
data, and generating imputations without accounting for clustering may lead to biased
standard errors, we decided to conduct a sensitivity analysis to determine whether removing

such predictors from the model substantially changed the results.

3.5.4.3 Objective 1

To address the first objective of this thesis, namely to determine whether models of primary
care service delivery differ in their provision of family-centered care, the inferential goal
was to evaluate the model of care delivery as a predictor of family-centeredness while

adjusting for factors that could potentially confound this relationship. Three different
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statistical models of provider-reported family centeredness were tested: Model 1.A was fit
in order to test the crude association between model of primary care service delivery and
provider-reported FCC using linear mixed modeling; Model 1.B was the first adjusted
model and included all aggregated patient level variables considered potential confounders.
Before adjusting for potential confounders, all potential aggregated patient-level
confounders identified according to the criteria set out previously were tested for collinearity
using Pearson correlation coefficients. Model 1.C, the second adjusted model, included both
patient and provider level confounders. When a significant association with models of
primary care service delivery was identified, pairwise comparisons between model types
were made to identify significant differences. All pairwise comparisons were adjusted for
multiple testing using Tukey’s method. Mean family-centeredness scores, and 95%
confidence intervals, for each model of primary care service delivery were estimated from
Model 1.A-C.

Similarly, three different statistical models of patient-reported family centeredness were
tested. Model 2.A was fit in order to test the crude association between model of primary
care service delivery and patient-reported FCC using marginal logistic regression with GEE.
Model 2.B was the first adjusted model and included all patient-level variables considered
potential confounders. Before adjusting for potential confounders, all continuous patient-
level characteristics identified as potential confounders according to the criteria set out
previously were tested for collinearity using Pearson correlation coefficients. Model 2.C,
the second adjusted model, included both patient and provider level confounders. The odds
ratios for patient-reported family-centeredness, and 95% confidence intervals, for each

model of primary care service delivery were estimated from Model 2.A-C.
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3.5.4.4 Objective 2

To address the second objective of this thesis, to identify organizational characteristics of
primary care practices associated with family-centered care, the inferential goal was to
create the most parsimonious model to identify organizational characteristics that were

independent predictors of family-centeredness.

Similar analytical methods as described for the first objective (see 3.5.4.3) were used to
identify organizational characteristics associated with family-centeredness. A stepwise
backward elimination procedure was used and all practice-level predictors significant at the

10% level were retained in the model.

In addressing the second objective, organizational characteristics (i.e.: practice-level
characteristics) will constitute the primary predictors of family-centeredness. The model of
primary care service delivery was specifically excluded as a predictor since the objective
was to determine which organizational characteristics are associated with family-centered
care irrespective of the service delivery model. Once the final regression model was
determined, the model of care delivery was included in order to determine if any residual
effect of the model of service delivery remained after accounting for specific organizational
characteristics. Adjustment was made for confounding by patient and provider

characteristics identified as confounders in the first objective.

Variables considered in the multivariable regression models were centered so that the
intercept for the regression model could be interpreted as the adjusted mean estimate for the

average provider (or patient)*.
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Chapter 4: Results

4.1 Participants
137 practices participated in the original study (35 FFS, 35 CHC, 35 FHN and 32 HSO).

The overall practice recruitment rate was 45% and was lowest in the FFS stratum (23%)
where 35, out of the random sample of 151 eligible practices approached, agreed to
participate (Table 4). Since all CHC, FHN and HSO practices in the province were
approached, the provincial recruitment rates for each model type were 69% (35/51
practices), 37% (35/94 practices), and 49% (32/65 practices) respectively. The sample of
practices recruited into the original study was broadly representative of all Ontario family
physicians in equivalent models for all demographic and billing parameters measured'’.
Within these practices 363 providers and 5,361 of their patients also participated (Table 4).
CHC:s had the highest average number of providers per practice (cluster size) while HSOs
had the lowest (Table 5). The average number of patients per practice (cluster size) was

lowest in CHCs and was fairly similar across the other three model types (Table 5).

The sample of participants from the original study that were used for this thesis were
included based on the criteria described in section 3.3 (those who answered >50% of the
FCC scale items). 100% of the providers from the original study (n = 363) and 96% of the

patients from the original study (n = 5,144) were included in this analysis (Table 4).
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Table 4: Study participation rate, including participation in the original study and for
this thesis. Adapted from Dahrouge et al".

CHC HSO FHN FFS Overall
Practices
Approached, n 53 69 104 197 423
Eligible, n 51 65 94 155 365
Participated, n 35 32 35 35 137
Participation rate, % 69 49 37 23 45
Providers
Participated,” n 182 42 81 58 363
Included in thesis, n 182 42 81 58 363
Included in thesis, % of
participants 100 100 100 100 100
Patients
Invited to participate, n 1591 1590 1583 1758 6522
Participated, n 1219 1273 1494 1375 5361
Response rate, % 77 80 94 78 82
Included in thesis, n 1159 1213 1442 1330 5144
Included in thesis, % of
participants 95 95 97 97 96

CHC = community health centre, HSO = health service organization

FHN = family health network, FFS = traditional fee-for-service and family health group.
*Provider recruitment was relinquished to the practice manager. We did not track

the actual participation rate other than to ensure it was at least 50%.

Table 5: Measures of cluster size.

CHC HSO FHN FFS Overall

Practices, no. 35 32 35 35 137
Providers (per practice)

Mean 5.2 1.3 2.3 1.7 2.7

Minimum 1 1 1 1 1

Maximum 9 5 9 5 9
Patients per practice)

Mean 33 38 41 38 38

Minimum 16 29 28 26 16

Maximum 53 50 50 52 53
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4.2 Bivariable Associations with Model type

4.2.2 Practice Level

Means with standard deviations for continuous practice-level variables and frequencies and
proportions for the categorical variables are shown by model of primary care service
delivery in Table 6. All practice-level variables except Rurality Index varied significantly by
model of primary care service delivery (p < 0.05; Table 6). CHCs had more nurse
practitioners (2.5 vs. 0.3 or fewer) and other nurses (2.7 vs. 0.6 — 2.0) on staff, and, along
with FHNs, had a greater number of family physicians (3.0 and 3.6 vs. 2.4 and 1.7) when
compared to the other models of primary care service delivery. CHCs also had the highest
proportion of practices with after-hours telephone access (91% vs. 73% or less) and the
highest number of clinical services available on site (11.3 vs. 9.3 —9.7). FHN and HSO
practices had been in operation the longest (24 and 27 years vs. 16 and 18 years) and had the
highest proportion of practices with electronic medical records (45 and 59%). FFS practices

had the lowest proportion of practices with electronic medical records (15%).
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Table 6: Profile distribution of practice-level characteristics by model of primary care

service delivery.

Profile Distribution

CHC FFS FHN HSO
Practice Characteristics n 35 35 35 32

Mean Mean Mean Mean p value

(SD) (SD) (SD) (SD)
Panel size® 1.3(0.8) 1.8(1.00 15(0.8) 2.0(1.2) 0.033
Years clinic has been operating 18.3(7.6) 16.4(9.3) 24.4(10.6) 26.7(9.5) | < 0.0001
# Clinical services available on
site 11.3(2.0) 95(26) 97(29) 9.3(2.3) | 0.0036
# Family Physicians (FTE) 30(1.1) 24(18) 3633 1.7(1.2) | 0.0017
# Nurse Practitioners (FTE) 2.5(1.4) 0.1 (0.3) 0.3 (0.5) 0.2(0.4) | <0.0001
# Nurses (FTE®) 27(1.9) 06(1.0) 20(21) 1.1(0.9) | <0.0001
Nurses (FTE®) per Family
Physician 09(0.6) 0.2(0.3) 06(0.6) 0.7(0.6) | <0.0001
Setting

12.6
Rurality index 14.0 (18.9)  (17.6)  16.2(18.7) 8.0(9.2) 0.234

n (%) n (%) n (%) n (%)
Electronic Medical Records 10 (29.4) 5(14.7) 20 (58.8) 14 (45.2) 0.0012
Group practices 35(100) 26 (74.3) 22(62.9) 20 (62.5) 0.0006
After-hours telephone access 31(91.2) 19(57.6) 22(62.9) 22(73.3) 0.013

@ panel size is the mean number of patients per FTE family physician (X 1000)
® refers to full time equivalent (FTE) nurses, registered practical nurses and nursing assistants

4.2.3 Provider Level

Means with standard deviations for continuous provider-level variables and frequency and

proportion for the categorical variable are shown by model of primary care service delivery

in Table 7. Particularly notable is the longer average booking interval and higher proportion

of female providers at CHCs. Also, the proportion of female providers was much lower and
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the average number of years since graduation was much higher in HSOs than in the other

model types.

Table 7: Profile distribution of provider-level characteristics by model of primary care
service delivery.

Profile Distribution
CHC FFS FHN HSO
Provider Characteristics n 182 58 81 42
Mean Mean Mean Mean p value*
(SD) (SD) (SD) (SD)
Years since graduation 20.0(9.9) 23.3(8.9) 23.6(9.2) 29.5(9.6) | <0.0001
Booking interval for routine
visit (min) 248 (6.2) 129(3.00 139¢4.5 13.6(3.1) | <0.0001
n (%) n (%) n (%) n (%)
Sex (Female) 131(72.8) 26 (44.8) 33 (40.7) 11 (26.2) < 0.0001
*all p-values are adjusted for clustering of providers by
practice.
4.2.4 Patient Level

Frequencies and proportions for categorical variables and means with standard deviations
for continuous patient-level variables are shown by model of primary care service delivery
in Table 8. Patients in this study were more likely to be middle-aged white females, have a
chronic condition, have more than high school education, have fairly high household
incomes and have attended their practice for more than 5 years. Notable trends show that
patients at CHCs were younger (p = 0.0003), less educated (p = 0.18), had lower household
incomes (p < 0.0001), were less likely to be white (p = 0.0002) and had been attending the

practice for shorter times (p < 0.0001) than patients in other models.
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Table 8: Profile distribution of patient-level characteristics by model of primary care

service delivery.

Profile Distribution

CHC FFS FHN HSO
Patient Characteristics n 1159 1330 1442 1213

n (%) n (%) n (%) n (%)
Sex (Female) 839 (73.2) 887 (67.3) 942 (65.9) 729 (60.7)
Ethnicity (White) 884 (81.6) 1142 (88.4) 1357 (95.0) 1148 (95.2)
Education (> High School) 671 (60.6) 851 (66.0) 919 (65.5) 772 (65.4)
Chronic Condition 840 (74.0) 956 (72.3) 1072 75.6) 872 (72.5)
Years Attending this
Practice
<0.5yrs 92 (8.1) 50 (3.9) 35 (2.5) 13 (1.1)
0.5-1yrs 80 (7.0) 45 (3.5) 38 (2.7) 15 (1.2)
1-2yrs 146 (12.8) 131 (10.1) 120 (8.5) 42 (3.6)
3-4yrs 163 (14.3) 171 (13.2) 158 (11.2) 85 (7.2)
5 or more yrs 656 (57.7) 898 (69.3) 1055 (75.0) 1026 (86.9)
Household Income (> LICO) 575 (66.2) 913 (87.4) 1023 (88.6) 849 (88.4)

Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Age 46.5(16.9) 49.9(16.4) 51.3(16.5) 51.1(17.2)
# Household members 14(15)  14(14)  14(14)  1.7(15)

attending clinic

p value*
0.0002

0.0002
0.18
0.46

< 0.0001

< 0.0001

0.0003
0.028

*all p-values are adjusted for clustering of patients by

practice.

4.3 Bivariable Associations with Provider-Reported Family-centeredness

4.3.1 Provider-Reported Family-centeredness

Provider-reported FCC scores ranged from 0.55 to 1.0 across the whole population and were

negatively skewed (Figure 4). Based on visual inspection, scores appeared to be slightly

higher in CHCs where the mean score was 0.89 compared to 0.82 - 0.84 in the other model

types (Figure 5).
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Figure 4: Histogram of the distribution of provider-reported FCC scores with
superimposed normal distribution.
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Figure 5: Box plot showing the distribution of provider-reported FCC score by
primary care service delivery model; the plus sign represents the mean, the center line
shows the median, box covers 25th-75th percentile of scores, lines show range of scores.
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Provider-reported FCC scores appeared to be higher when practices had after-hours
telephone access and when they were group rather than solo practices (Figure 6). Scores
may also be slightly higher in practices where electronic medical records are used, however
the very large standard deviations associated with this distribution indicates that this is not

likely to be an important difference (Figure 6).
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Figure 7 shows the crude relationship between continuous practice-level characteristics and
provider-reported FCC scores. Based on visual inspection of the scatterplots, linear and non-
linear trends will be investigated by adding both linear and quadratic terms for each
predictor to the bivariable model. If the quadratic term for a predictor is non-significant in
the bivariable tests, only the linear term for that predictor will be retained in the final
bivariable result and when assessing whether the variable should be in included in the

multivariable result.

42



Figure 6: Mean provider-reported FCC scores associated with categorical practice-
level variables. Error bars show standard deviation.
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Figure 7: Scatterplots of provider-reported FCC scores and continuous practice-level variables showing trend lines
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Figure 7: cont’d
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4.3.2 Practice Level

There was a significant positive association between the number of services available on
site and provider-reported FCC (Table 9). For each additional service available the
average provider-reported FCC score increased by 0.7%.

Group practices tended to have higher FCC scores than solo practices (0.86 vs. 0.83),
however this association was not significant (p = 0.07; Table 9). This may be due to a
differing effect between models, in FHNs providers in group practices reported lower
average FCC scores than those in solo practices which is the opposite relationship of
what is observed in the other three model types.

There was a significant association between having after-hours telephone access and
provider-reported FCC (Table 9). FCC scores were on average 4.9% higher when a
practice had after-hours telephone access.

Provider-reported FCC showed a significant quadratic relationship with the number of
FTE family physicians (Table 9). Provider-reported FCC peaked when there were 4 FTE
family physicians in the practice.

Provider-reported FCC was positively associated with the number of FTE nurse
practitioners in a practice (Table 9). For each additional FTE nurse practitioner the
average FCC score increased by 1.8 %.

There was no significant association found between provider-reported FCC and the ratio

of nurses to physicians (p =0.2751).
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Table 9: Bivariable association between provider-reported FCC and characteristics

of interest

Estimated Regression Coefficients

Mean increase in the FCC score associated with a

unit increase in the predictor

B [95% CI] p value
Practice characteristics
Model of Service Delivery
CHC 0.061 [0.026 - 0.096] 0.0008
FFS 0.014 [-0.026 - 0.054] 0.49
FHN -0.006 [-0.04 - 0.03] 0.77
HSO (reference) - -
Panel size® -0.006 [-0.02 - 0.009] 0.42
# years clinic has been operating -0.0006 [-0.002 - 0.0007] 0.35
# clinical services available on site 0.007 [0.0015 - 0.012] 0.012
Family Physicians (FTE)* - quadratic -0.0016 [-0.003 - -0.0002] 0.027
Family Physicians (FTE)* - linear 0.0012 [-0.006 - 0.008] 0.1
Nurse Practitioners (FTE) 0.018 [0.01 - 0.026] <0.0001
Nurses (FTE®) 0.001 [-0.005 - 0.008] 0.71
Nurses (FTE) per Family Physician 0.012 [-0.01 - 0.035] 0.28
Electronic Medical Records -0.011 [-0.039 - 0.016] 0.41
Group practices 0.033 [-0.003 - 0.07] 0.071
After-hours telephone access 0.049 [0.020 - 0.078] 0.001
Setting
Rurality index -0.0004 [-0.001 - 0.0003] 0.28
Provider Characteristics
years since graduation -0.0004 [-0.002 - 0.0007] 0.48
Booking interval for routine visit (min) 0.003 [0.001 - 0.004] 0.0014
Sex (Female) 0.034 [ 0.014 - 0.055] 0.0009
Patient Characteristics (aggreqated)
Sex (10% Female) 0.012 [0.002 - 0.021] 0.019
Ethnicity (10% White) -0.002 [-0.009 - 0.005] 0.58
Education (> High School) (10%) 0.005 [-0.005 - 0.014] 0.36
Chronic Condition (10%) 0.009 [-0.004 - 0.021] 0.16
Years attending practice (> 5 yrs) (10%) -0.06 [-0.012 - 0.0005] 0.069
Household Income (> LICO) (10%) -0.009 [-0.016 - -0.002] 0.018
Age 0.0005 [-0.003 - 0.002] 0.65
# family members attending clinic -0.024 [-0.052 - 0.005] 0.099

? panel size is the mean number of patients per FTE family physician (X 1000)

® refers to full time equivalent (FTE) nurses, registered practical nurses and nursing assistants
* Since there is a quadratic relationship with the outcome, the predictor variable “Family Physicians (FTE)” is centered.
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4.3.3 Provider Level

Provider’s sex and booking interval for routine visits were positively associated with
provider-reported FCC scores (Table 9). Provider-reported FCC scores were on average
3.4% higher for females than for males. Each 5 minute increase in booking interval was
associated with an average increase of 1.5% in provider-reported FCC score. Based on
the criteria outlined previously, the provider-level variables that will be considered
potential confounders of provider-reported FCC are provider sex and booking interval for

routine Vvisits.

4.3.4 Patient Level

The proportion of female patients and the proportion of patients with a chronic condition
in a given practice were both positively associated with provider-reported FCC scores
(Table 9). For each 10 % increase of females in a practice the average provider-reported
FCC increased by 1.2%. For each 10% increase in the proportion of patients with a
chronic condition the average provider-reported FCC score increased by 0.9%; this
increase was not statistically significant at the 5% level, but was within the significance
cut-off to meet one of the criteria for being considered a confounder. However, since this
variable did not meet the second criteria it was not considered a potential confounder.
The proportion of patients with an annual household income above LICO, the proportion
of patients attending the practice for more than 5 years, and the average number of
household members attending the clinic were negatively associated with provider-
reported FCC. For each 10% increase in the proportion of patients with an annual
household income above LICO the average provider-reported FCC score decreased by

0.9% this association was significant at the 5% level. For each 10% increase in the
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proportion of patients attending the practice for more than 5 years the average provider-
reported FCC score decreased by 5.8%; this was not significant at the 5% level, however
this variable was considered as a confounder according to the criteria outlined previously.
A one person increase in the average number of household members attending the clinic
was associated with a decrease of 2.4 % in the average provider-reported FCC score; this
was not significant at the 5% level, however this variable was considered as a confounder

according to the criteria outlined previously.

4.4 Bivariable Associations with Patient-Reported Family-centeredness

4.4.1 Patient-Reported Family-centeredness

Overall, 58 % (2,965/5,144) of the included patients reported receiving family-centered
care while 43% (2,179/5,144) reported that they did not receive family-centered care. The
proportion of patients reporting FCC did not appear to differ substantially between
models, ranging from 56.3 % (683/1,213) of HSO patients to 58.9% (683/1,159) of CHC

patients (Figure 8).
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Figure 8: Proportion of patients reporting family-centered care by model.
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The proportion of patients reporting FCC did not appear to differ based on whether a
practice had after-hours telephone access, was a group rather than a solo practice or had
electronic medical records (Figure 9).

Figure 10 shows the relationship between the estimated logit of patient-reported FCC and
the remaining practice-level characteristics. Based on visual inspection of the logit plots,
linear and non-linear trends will be investigated. Rurality Index appears to have a positive
relationship with the logit of patient-reported FCC. The number of nurse practitioners
appears to show a cubic relationship with the logit of patient-reported FCC. The number
of years a clinic has been in operation and the ratio of nurses to physicians may have
cubic relationships with the logit of patient-reported FCC. Panel size and the number of

full time physicians appear to be negatively related to the logit of patient-reported FCC.
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Figure 9: Proportion of patients reporting family-centered care by dichotomous

practice level variables.
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Figure 10: Estimated logit plots of non-dichotomous practice-level variables.

%

0.52
0.51
0.50
0.49
0.48
0.47
0.46
0.45
0.44
0.43
0.42
0.41
0.40
0.39
0.38
0.37
0.36
0.35
0.34
0.33
0.32
0.31
0.30
0.29
0.28
0.27
0.26

b

: %

-0.1

Sorless

i

0.33
0.32
0.31

0.30
0.29
0.28
0.27
0.26
0.25
0.24
0.23
0.22
0.21

0.20
0.19
0.18
0.17
0.16
0.15
0.14

5-10

T T
10-15 15-20
Rurality Index

T T T T
20-25 2530 >30 Sorless

5-10

T T T T
10-15 15-20 20-25 25-30

# Years Practice in Operation

30-35

35-40

logit
0.5

0.3 7
0.2 7
0.1 7
0.0 1
-0.1 7
-0.2 7

-0.3 7

-0.4 1

3orless

46

T
79

# Senices

T T 0.25
10-12 1315

0.75

T T T
1.25 1.75 2.25
Panel size (x1000)

52

2.75

3.25

3.75



Figure 10:

continued
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4.4.2 Practice Level

Panel size is the only practice-level variable significantly associated with the probability
of patients reporting FCC (Table 10). There is a significant quadratic relationship

between panel size and the probability of patient-reported FCC.

4.4.3 Provider Level

There were no aggregated provider-level variables associated with the probability of

patients reporting FCC (Table 10).

4.4.4 Patient Level

Patient sex, attending the practice for more than 5 years, having a chronic condition, and
the number of family members attending the clinic were all positively associated with the
probability of patients reporting FCC (Table 10). The odds of reporting FCC was 16%
higher for women than for men (p = 0.015). Patients who reported having a chronic
condition had 42 % higher odds of reporting FCC than those who didn’t. Patients who
had attended the practice for more than 5 years had 42 % higher odds of reporting FCC
than those who had attended the practice for a shorter period of time. For each additional
family member that attended the clinic the odds of reporting FCC increased by 7 %.
Having an annual household income above LICO was negatively associated with the
probability of reporting FCC (Table 10). Patients with an annual household income below
LICO had 21% higher odds of reporting FCC than those with household incomes above
LICO. There was a statistically significant quadratic relationship between patient age and
the odds of reporting FCC, however, the magnitude of this relationship was negligible.

There was a negative trend in the relationship between education and the probability of
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patients reporting FCC, however, this was not significant (Table 10). Based on the
criteria outlined previously, only patient-level variables were found to be potential
confounders of patient-reported FCC. The variables that will be considered potential
confounders are patient age, sex, educational attainment, annual household income,

length of time attending the practice and the number of family members who attend the

practice.
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Table 10: Bivariable association between patient-reported FCC and characteristics

of interest.

Outcome of Predictive Model

Odds Ratios for reporting FCC associated with
a unit increase in the predictor

Odds Ratio [95% CI] p value
Practice Characteristics
Model of Service Delivery overall 0.81
CHC 1.11 [0.88 - 1.40] 0.36
FFS 1.02 [0.82 - 1.28] 0.83
FHN 1.07 [0.86 - 1.34] 0.54
HSO (reference) - -
Panel size®* - quadratic 0.96 [0.92 - 1.00] 0.042
Panel size®* - linear 0.97 [0.87 - 1.08] 0.59
# years clinic has been operating 1.00 [0.99 - 1.01] 0.56
# clinical services available on site 1.01 [0.98 - 1.05] 0.36
Family Physicians (FTE) 0.99 [0.96 - 1.03] 0.62
Nurse Practitioners (FTE) 0.99 [0.93 - 1.06] 0.85
Nurses (FTE®) 1.00 [0.95 - 1.04] 0.91
Nurses (FTE) per Family Physician 1.02 [0.89 - 1.16] 0.80
Electronic Medical Records 1.04 [0.88 - 1.23] 0.64
Group practices 0.96 [0.80 - 1.15] 0.67
After-hours telephone access 0.94 [0.79-1.12] 0.49
Setting
Rurality index 1.00 [1.00 - 1.01] 0.12
Provider Characteristics (aggregated)
years since graduation 1.00 [0.99 - 1.01] 0.85
Booking interval for routine visit (min) 1.01 [0.99 - 1.02] 0.39
Sex (Female) (10%) 1.004 [0.98 - 1.02] 0.66
Patient Characteristics
Age* - quadratic 0.999 [0.999 - 1.00] <0.0001
Age* - linear 1.01 [1.01-1.01) <0.0001
Sex (Female) 1.16 [1.03 - 1.30] 0.015
Ethnicity (White) 1.03 [0.84 - 1.26] 0.77
Education (> High School) 0.90 [0.80 - 1.01] 0.07
Chronic Condition 1.42 [1.25 - 1.61] <0.0001
Years attending practice (> 5 yrs) 1.42 [1.24 - 1.61] <0.0001
Household Income (> LICO) 0.79 [0.66 - 0.94] 0.009
# family members attending clinic 1.07 [1.03 - 1.11] 0.002

@ panel size is the mean number of patients per FTE family physician (X 1000)

® refers to full time equivalent (FTE) nurses, registered practical nurses and nursing assistants
* Since there is a quadratic relationship with the outcome, these predictor variables are centered.
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4.5 Multivariable Models

4.5.1 Missing Data Analysis

In the provider dataset, a total of 109 (30%) providers had at least one missing covariate.
The variables, years since graduation and panel size were responsible for the largest
proportion of missing data points as discussed below. Female providers, more nurse
practitioners in the practice, longer booking interval for routine visits and more female
patients were all found to be significant predictors of missing data in the provider dataset
(Table 11). Provider years since graduation and panel size were both missing a
substantial proportion of responses (60, or 17 %, of providers and 14, or 10 %, of
practices respectively). As the number of years since providers graduated from medical or
nursing school was not considered a potential confounder and it was not a significant
predictor of missingness, this variable was not included in any multivariable models.
Further examination supported this decision. 57 of the 60 missing responses for
graduation year were found to be from providers in CHCs. Under the hypothesis that
Nurse Practitioners, who are more often female, have longer booking intervals and work
in CHCs serving more female patients, failed to fill out the year of graduation from
medical or nursing school, the missing data analysis was rerun excluding the year of
graduation. In the redone analysis, there were only 60 (17 %) providers with a missing

response, and none of the variables were significant predictors of missingness.

In the patient dataset, a total of 2,347 (46%) patients had at least one missing covariate.
The variables: patient income and panel size were responsible for the largest proportion

of missing data points as discussed below. Only patient-level variables were found to be
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significant predictors of missing data in the patient dataset, they were: age, sex,
educational attainment, annual household income, ethnicity, and having been diagnosed
with a chronic condition (Table 12). Those patients more likely to have missing data were
females, older patients, those with lower education, those with lower incomes, non-white
and those diagnosed with a chronic condition. All variables found to be significant
predictors of missingness were included in the final multivariable models regardless of

their significance as predictors of FCC.

Table 11: Significant bivariable predictors of missingness in the provider dataset

Predictors of missingness in provider dataset

OR [95% CI] p value
# Nurse Practitioners (FTE) 1.28 [1.05-1.57] 0.016
Provider Sex (Female) 4.01 [2.37 - 6.78] <0.0001
Booking interval (min) 1.08 [1.05-1.13] <0.0001
Patient Sex (% female) 1.03 [1.00 - 1.05] 0.033

Table 12: Significant bivariable predictors of missingness in the patient dataset

Predictors of missingness in patient dataset

OR [95% CI] p value
Patient Sex (Female) 1.18 [1.06 - 1.31] 0.002
Patient Age 1.02 [1.01-1.02] <0.0001
Education (> High School) 0.66 [0.59 - 0.73] <0.0001
Household Income (> LICO) 0.77 [0.68 - 0.89] 0.0002
Patient Ethnicity (White) 0.78 [0.65 - 0.93] 0.007
Chronic Condition 1.16 [1.04 - 1.29] 0.008

Patient income and panel size were both missing a substantial proportion of responses
(1,115, or 23%, of patients and 14, or 10%, of practices respectively). Though the number
of missing responses for panel size does not seem particularly large, since this is a
practice-level (cluster-level) variable, all patient (575, or 11 %) and provider (38, or 10

%) observations from these practices would be dropped from any statistical model that
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included panel size. The results of the sensitivity analysis around these two variables are

described below.

4.5.2 Objective 1

Determine whether models of primary care service delivery differ in their provision of

family-centered care.

4.5.2.1 Provider-reported FCC

Pairwise comparisons of the estimates of provider-reported FCC in each model of
primary care service delivery in the unadjusted analysis showed that mean provider-
reported FCC scores were significantly higher (between 5 and 7 % higher) in CHCs than
in FFS, FHN or HSO (Table 13).

Adjusting for potential confounding by patient characteristics had little effect on the
estimated provider-reported FCC scores or on the confidences intervals around the
estimates (Table 13). However, the only pairwise comparison between models of primary
care service delivery that remained significant in the adjusted analysis was that CHCs had
higher provider-reported FCC scores than FHNSs. These results were robust to the
removal of average patient income from the regression model.

Adjusting for potential confounding by both patient and provider characteristics resulted
in a slight increase in the estimated provider-reported FCC scores in FHNs and HSOs as
well as a slight increase in the confidence interval around the estimate for all models of
primary care service delivery. Pairwise comparisons between provider-reported FCC
estimates in each model of primary care service delivery did not show any change as a

result of adjusting for provider characteristics, the only significant difference remained
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between CHCs and FHNSs. These results were robust to the removal of average patient

income from the regression model.

Table 13: Least square mean estimates of provider-reported FCC by model of
primary care service delivery, crude and adjusted analysis

Association with Model of Service Delivery

MODEL 1.A MODEL 1.B MODEL 1.C
Unadjusted Adjusted Adjusted
(Patient) (Patient & Provider)
Provider- FCC Estimate FCC Estimate FCC Estimate
Reported FCC [95% Cl] [95% Cl] [95% Cl]
CHC 0.89 [0.87 - 0.91] 0.89 [0.87 - 0.91] 0.89 [0.86 - 0.91]
FFS 0.84 [0.82 - 0.87] 0.84 [0.81 - 0.87] 0.84 [0.81 - 0.88]
FHN 0.82[0.80 - 0.85] 0.82[0.80 - 0.85] 0.83[0.80 - 0.85]
HSO 0.83 [0.80 - 0.86]] 0.83[0.80 - 0.87] 0.84 [0.80 - 0.88]
Pairwise Mean Pairwise Mean Pairwise Mean
comparison Difference comparison Difference comparison Difference
[p value] [95% CI] [p value] [95% CI] [p value] [95% CI]
Significant CHC>FFS 0.047 CHC>FHN 0.069 CHC>FHN 0.061
pairwise [0.024] [0.015 - 0.079] [0.004] [0.029 - 0.108] [0.035] [0.017 - 0.109]
comparisons | CHC>FHN 0.066
with Tukey [0.0001] | [0.037 - 0.096]
adjustment CHC>HSO 0.061
[0.004] [0.026 - 0.095]

4.5.2.2 Patient-reported FCC

The effect of the model of primary care service delivery on the probability of patients

reporting FCC was not significant in the unadjusted analysis (Table 14).

Adjusting for potential confounding by patient characteristics increased the estimated

odds ratios for reporting FCC in each model of primary care service delivery as well as

the confidence intervals around each estimate (Table 14). The effect of the model of

primary care service delivery on the odds of patients reporting FCC remained non-

significant in the adjusted analysis. The sensitivity analysis around removing household

income as a predictor due to large amounts of missing data resulted in a higher estimated

odds ratio for CHCs and the p-value approached 0.05, however it did not become
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significant (results not shown). The rest of the results showed no substantial change and

the overall effect of the model of primary care service delivery on the odds of patients

reporting FCC remained non-significant (results not shown).

Based on the criteria for confounding, no aggregated provider characteristics were

considered potential confounders of the relationship between model of primary care

service delivery and patient-reported FCC, therefore no further adjusted statistical models

were fit (Table 14).

Table 14: Odds Ratios for patient-reported FCC by model of primary care service

delivery, crude and adjusted analysis

Association with Model of Service Delivery

MODEL 2.A MODEL 2.B MODEL 2.C
Unadjusted Adjusted Adjusted
(Patient) (Patient & Provider)
Patient-Reported OR OR OR
FCC [95% CI] [95% CI] [95% CI]
1.11 1.18 No provider-level
CHC [0.88 - 1.40] [0.90 - 1.54] confounders
1.02 1.13 No provider-level
FFS [0.82 - 1.28] [0.88 - 1.46] confounders
1.07 1.08 No provider-level
FHN [0.86 - 1.34] [0.85 - 1.39] confounders
No provider-level
HSO - - confounders
No Differences No Differences N/A

4.5.3 Objective 2

Identify organizational characteristics of primary care practices associated with higher

scores for family-centered care.

4.5.3.1 Provider-reported FCC

Table 15 shows the results of the reduced multivariable model of provider-reported FCC

scores adjusted for confounding by patient characteristics. The intercept represents the
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adjusted mean estimate of the FCC score for the average provider. The number of clinical
services available on site, after-hours telephone access and the number of nurse
practitioners were all positively associated with provider-reported FCC scores. Each
additional service available on site was associated with a 0.6 % increase in the provider-
reported FCC score. Having after-hours telephone access was associated with a 2.6 %
increase in provider-reported FCC scores compared to those who did not have it. Each
additional full time equivalent nurse practitioner was associated with a 1.3 % increase in
provider-reported FCC scores. The number of full time equivalent family physicians and
the Rurality index were both negatively associated with provider-reported FCC. Each
additional family physician was associated with a 0.7 % decrease in provider-reported
FCC scores. For each 1 unit increase in the Rurality index there was a 0.06 % decrease in
the provider-reported FCC score. Aggregated patient-level variables identified as
confounders were retained in the model. The only aggregated patient-level variable that
was a significant predictor of provider-reported FCC scores in the adjusted analysis was
the proportion of female patients in a practice. Each 10 % increase in the proportion of
female patients was associated with a 0.9% increase in provider-reported FCC scores.
The results did not change substantially when the average patient income at the practice

was removed from the regression model.

Table 16 shows the results of the reduced multivariable model of provider-reported FCC
scores adjusted for confounding by both patient and provider characteristics. The
intercept represents the adjusted mean estimate of the FCC score for the average provider

in the reference category for each categorical predictor. The adjusted mean estimate of
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the FCC score for the average provider is lower when adjusting for provider
characteristics compared to when only adjusting for patient characteristics (0.81 vs. 0.84).
After-hours telephone access and Rurality index were no longer significant predictors of
provider-reported FCC scores once adjustments were made for provider-level
confounders. The direction and magnitude of the associations between the other practice-
level variables in the multivariable model and provider-reported FCC were very similar
to what was found in the model adjusting for confounding only by patient characteristics.
The proportion of female patients at a practice was no longer a significant predictor of
provider-reported FCC once adjustments were made for provider-level variables. The
results did not change substantially when the average patient income at the practice was
removed from the regression model.

Table 17 shows the results of the reduced multivariable model of provider-reported FCC
scores, adjusted for confounding by both patient and provider characteristics, with the
model of primary care service delivery reintroduced. The model for primary care service
delivery was not significantly associated with provider-reported FCC in the adjusted
model. The intercept represents the adjusted mean estimate of the FCC score for the
average provider in the reference categories. The adjusted mean estimate of the FCC
score for the average provider and most of the parameter estimates did not change
substantially with the addition of the model of primary care service delivery. Adding the
model of primary care service delivery to the adjusted regression model rendered the
effect of the # of FTE nurse practitioners non-significant. This indicates that there was no
additional variability explained by the model of primary care service delivery and that the

other variables represented the effect of the model of primary care service delivery seen
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in the bivariable analysis. Furthermore, the results did not change substantially if average

patient income was removed from the regression model.

Table 15: Results of the reduced multivariable mixed regression model of provider-
reported FCC (adjusted for confounding by patient characteristics).

Outcome of Predictive Model
Multivariable association with
provider-reported FCC
Intercept = 0.8412 B [95% CI] p value
Practice Characteristics
# clinical services available on site 0.006  [0.0008 - 0.012] 0.03
After-hours telephone access 0.026  [-0.003 - 0.055] 0.08
Family Physicians (FTE) -0.007 [-0.012--0.001] 0.01
Nurse Practitioners (FTE) 0.013 [-0.004 - 0.022] 0.007
Setting
Rurality Index -0.0006 [-0.001 - 0.00005] 0.07
Patient Characteristics (aggreqated)
Sex (% Female) 0.009 [-0.00001 - 0.018] 0.05
Years attending practice (> 5 yrs) (%) | 0.0002 [-0.006 - 0.006] 0.96
Household Income (> LICO) (%) 0.002 [-0.006 - 0.009] 0.61
# family members attending clinic -0.02 [-0.044 - 0.007] 0.15

Table 16: Results of the reduced multivariable mixed regression model of provider-

reported FCC (adjusted for confoundin

by patient and provider characteristics).

Outcome of Predictive Model

Multivariable association with
provider-reported FCC

Intercept = 0.8124 B [95% CI] p value
Practice Characteristics

# clinical services available on site 0.007 [0.002 -0.012] 0.01
Family Physicians (FTE) -0.008 [-0.013--0.002] 0.007
Nurse Practitioners (FTE) 0.011 [0.0007 - 0.021] 0.04
Provider Characteristics

Booking interval for routine visit -0.0002 [-0.002 - 0.002] 0.87
Sex (Female) 0.021 [-0.002 - 0.044] 0.08
Patient Characteristics (aggregated)

Sex (10% Female) 0.01 [-0.0035 - 0.016] 0.21
Years attending practice (> 5 yrs) (10%) | 0.0008 [-0.006 - 0.007] 0.82
Household Income (> LICO) (10%) -0.002 [-0.01 - 0.006] 0.63
# family members attending clinic -0.02 [-0.049 - 0.003] 0.09
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Table 17: Results of the reduced multivariable mixed regression model of provider-
reported FCC (adjusted for confounding by patient and provider characteristics)
with the model of primary care service delivery added.

Outcome of Predictive Model
Multivariable association with
provider-reported FCC
Intercept = 0.8060 B [95% CI] vail)ue
Practice Characteristics
# clinical services available on site 0.007 [0.001 - 0.012] 0.02
Family Physicians (FTE) -0.007 [-0.013 - -0.0009] 0.03
Nurse Practitioners (FTE) 0.009 [-0.005 - 0.022] 0.19
Model of Service Delivery overall 0.81
CHC 0.020 [-0.040 - 0.078] 0.52
FFS 0.010 [-0.030 - 0.055] 0.56
FHN -0.001 [-0.043 - 0.041] 0.96
HSO (reference) - -
Provider Characteristics
Booking interval for routine visit -0.0003  [-0.002 - 0.002] 0.77
Sex (Female) 0.02 [-0.003 - 0.043] 0.09
Patient Characteristics (aggreqated)
Sex (10% Female) 0.005 [-0.005 - 0.015] 0.28
Years attending practice (> 5 yrs) (10%) 0.001 [-0.005 - 0.008] 0.71
Household Income (> LICO) (10%) -0.0007  [-0.009 - 0.008] 0.87
# family members attending clinic -0.02 [-0.049 - 0.005] 0.11

4.5.3.2 Patient-reported FCC

Table 18 shows the results of the reduced multivariable model of practice organizational
characteristics and patient-reported FCC adjusted for confounding by patient
characteristics. Patient-level variables previously identified as confounders as well as
those shown to predict missingness were retained in the model regardless of significance.
There were no practice organizational characteristics retained in the model as significant
predictors of patient-reported FCC at the 10 % significance level. The practice panel size
was the last remaining practice-level variable in the backwards elimination and it

approached significance with a p value of 0.115. Each increase of 1000 in the mean
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number of patients per family physician was associated with an 8% drop in the odds of
patients reporting FCC (results not shown). However, as this did not meet our pre-
specified criteria for model building panel size was removed from the model. Patient sex,
whether they had been attending the practice for more than 5 years and the number of
family members attending the clinic were all significant positive predictors of patients
reporting FCC. Being female was associated with a 23 % increase in the odds of
reporting FCC compared to males. Attending the practice for more than 5 years was
associated with a 35 % increase in the odds of reporting FCC compared to those who had
attended the practice for a shorter time. Each additional family member attending the
practice was associated with a 10 % increase in the odds of reporting FCC. Annual
household income and having been diagnosed with a chronic condition were negatively
associated with the odds of patients reporting FCC in the adjusted analysis. Having an
annual household income below the low income cut off (LICO) was associated with a

22 % increase in the odds of reporting FCC. Having been diagnosed with a chronic
condition was associated with a 23 % decrease in the odds of reporting FCC. There was a
significant quadratic relationship between patients’ age and the probability of reporting
FCC in the adjusted analysis. The regression analysis was rerun excluding household
income and panel size from the outset as part of the sensitivity analysis related to missing
observations for these two variables. There were no substantial changes in the results

with the removal of these two variables.
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Table 18: Results of the reduced marginal logistic regression model of practice

organizational characteristics and patient-reported FCC (adjusted for confounding

by patient characteristics).

Outcome of Predictive Model

Multivariable association with patient-reported FCC

OR [95% CI] p value
Patient Characteristics
Sex (Female) 1.23 [1.06 - 1.43] 0.002
Age - quadratic 0.990 [0.9992 - 0.9997] < 0.0001
Age - linear 0.994 [1.01 -1.02] < 0.0001
Years attending practice (> 5 yrs) 1.353 [1.15-1.59] 0.0003
Education (> High School) 0.88 [0.75-1.03] 0.12
Household Income (> LICO) 0.78 [0.64 - 0.96] 0.0002
# family members attending clinic 1.10 [1.04 - 1.16] 0.00
Chronic Condition 0.77 [0.66 - 0.91] 0.002
Ethnicity (White) 1.06 [0.82 - 1.38] 0.65
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Chapter 5: Discussion

5.1 General summary of findings

5.1.1 Objective 1

Determine whether models of primary care service delivery differ in their provision of

family-centered care.

Adjusting for patient characteristics, primary care providers in Community Health
Centers reported on average 7% [95%CI: 3 — 11%] higher family-centeredness scores
than those in Family Health Networks. This is equivalent to giving four "more positive"
responses (e.g. moving one positive response higher from "Probably" to "Definitely" on
four questions; or moving three positive responses higher from "Definitely Not" to
"Definitely" on one question and moving one positive response from “Probably” to
“Definitely” on a second question). Adjusting for potential confounding by provider
characteristics did not change the results. There was no statistically significant
association between the model of primary care service delivery and whether patients

reported family-centered care.

5.1.2 Objective 2

Identify organizational characteristics of primary care practices associated with family-

centered care.

Adjusting for patient characteristics, provider-reported family centeredness scores are
higher with a greater number of clinical services available on site, the presence of after-
hours telephone access and a greater number of nurse-practitioners within a practice.

Provider-reported family centeredness scores are lower with a higher number of family
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physicians at the practice and a higher Rurality index for the practice. Making further
adjustments for provider characteristics resulted in a slightly lower mean estimate of the
family-centeredness score for the average provider. In addition, it caused two variables,
the presence of after-hours telephone access and Rurality, to be dropped from the
statistical model as they were no longer significant predictors of provider-reported
family-centeredness. The magnitude and direction of the effects of the other variables on
the family-centeredness scores remained largely unchanged. Once practice organizational
factors had been taken into account there was no additional effect of the model of primary
care service delivery on provider-reported family-centeredness. This indicates that the
aforementioned 7% higher scores in Community Health Centers versus Family Health
Networks, can be attributed to the organizational characteristics tested here, namely the
number of clinical services available on site, and more nurse-practitioners and family
physicians at the practice.

Most patients report that they receive family-centered care. When adjusting for potential
confounding by patient characteristics, larger panel size tended to be associated with
fewer patients reporting family-centered care, however this association was not
statistically significant. The best predictors of the probability of patients reporting family-
centered care are all patient-level characteristics. However, since causation cannot be
established from these data it is unknown, for example, whether females are more likely
to report family-centered care because they tend to give higher scores, or if providers

actually treat them differently.
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5.2 Interpretation

This appears to be the first study of its kind and as such can contribute to the literature on
family-centeredness by offering the first broad look at what factors influence the delivery
of family centered care. Bamm and Rosenbaum stated, in their synthesis on the theory
and evolution of the family-centered concept, that there is no evidence to date of the
effect of demographic characteristics on patient reports for family-centered care™. They
did speculate that patient age and sex may be relevant as family-centered care is known to
be related to patient satisfaction and females and older patients tend to be more satisfied
with care. This thesis may be useful in shedding some light in this area. Though it was
not one of the main objectives of the thesis, relationships between patient demographic
variables and reporting of family-centered care were found. In support of Bamm and
Rosenbaum’s speculation, female sex and age were found to be significantly associated
with patients reporting family-centered care, however the magnitude of the effect of age
was extremely small and likely has no clinical relevance. We also identified relationships
between socio-economic factors and the odds of reporting family-centered care. Patients
whose annual household income fell below the low income cut off, that is, those in the
lowest economic brackets, had nearly 30% greater odds of reporting family-centered care.
This remained true even when adjustments were made for age, sex, educational
attainment, years with the practice, number of family members attending the clinic and
average panel size at their practice. If the patient reported ever having been diagnosed
with a chronic condition they had 40% greater odds of reporting family-centered care.
Similarly, patients who had been with the practice for more than five years also had 40%

greater odds of reporting family-centered care. This may show that the measure of
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family-centered care is acting as a proxy for the patient-provider relationship since these
patients, due to factors such as more frequent interactions with physicians for those with
chronic conditions and the length of relationship for those who have been with the
practice for an extended period of time, may have had more time and opportunity to build
relationships with their providers, including the aspects related to family-centered care.
These findings indicate that demographic factors may be important when assessing
patient reports of family-centered care. In particular, age, sex, the number of family
members attending the clinic, the presence of a chronic condition, the length of time with
the practice and economic factors should be taken into account in any future studies

looking at patient assessments of family-centered care.

5.3 Limitations

5.3.1 Patient Sampling Strategy

The original study recruited patients from the waiting rooms of participating practices.
While direct contact with the patients increased the recruitment rate (compared to a
mailed survey for example*”) the sample of patients is biased towards those patients who
are more likely to attend the practice. This is seen in the study sample as a likely over
sampling of women, older patients and those with a chronic condition. As a result, the
findings of this thesis are not generalisable to the entire population of patients served by a
practice but are weighted towards those who attend more frequently. Since we are
interested in the care provided, getting more data from those who attend more often may

be appropriate. Furthermore, since the objective of this thesis was to compare the
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provision of family-centered care among models of primary care service delivery, rather
than report on the state of family-centered care across Ontario, the issue of internal
validity is more relevant than external validity. As patient recruitment strategies were
identical in each practice, any bias due to the sampling strategy is likely to be similar in
the different models and will therefore not affect the comparison among models.
However, if there is a relationship between family-centered care and practice attendance,
perhaps those who experience less family-centered care are less likely to attend. This may
have resulted in a bias towards more reporting of family-centered care in the overall

sample, but is unlikely to have affected comparisons among models.

3.3.2 Patient-reported Family-centeredness

The creation of the dichotomized version of family-centeredness utilized conservative
assumptions about the likelihood of reporting FCC. This conservative approach was
carried out because family-centeredness scores were very high and a method of teasing
out the variation in responses was sought. This dichotomization has not been validated
and indeed, there are n = 284 patients (6% of all patients included in this analysis) who
could be classified as either reporting or not reporting family-centered care, depending on
how one chose to categorize those patients with “Definitely” as responses to two
questions but who had a missing response for the third question. The more conservative
approach used in this thesis categorized them as not reporting family-centered care as
outlined in section 3.3.2. A limited sensitivity analysis was carried out using the less-
conservative approach for dichotomizing patient-reported family-centeredness scores.
This did not change the conclusion that model of primary care service delivery did no

appear to be associated with the odds of reporting family-centered care. However,
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dichotomizing the scores instead of using a continuous score may have affected our
ability to detect an effect. Overall, when using the family-centeredness scale from the
PCAT, patients tended to report very high family-centeredness and any attempt to look at
the variability in responses was hampered by this ceiling effect. A different tool, or
perhaps an expanded version of the PCAT family-centeredness scale with more
questions, might offer better resolution for those carrying out further research examining

patient-reports of family-centered care.

5.3.3 Missing Patient-level Data

Missing data, in terms of incomplete responses to surveys, is one of the problems
associated with a cross sectional survey design. This can cause biased results, particularly
if failure to respond to a specific question is associated with the outcome of interest.
There was a substantial amount of missing data in the patient-level analysis. In large part
this was due to two variables, household income and panel size. While these variables
could have been excluded from the outset, it was felt that they were potentially important
predictors of family-centered care and were therefore retained as candidate predictors. In
order to test the sensitivity of the final regression models to the missing observations, a
sensitivity analysis was conducted where household income and panel size were excluded
as candidate predictors. This sensitivity analysis indicated that our results were robust and
the removal of these two predictors did not have an appreciable impact on the
interpretation of our final regression models.

One approach for dealing with missing data in the analysis is imputation, i.e., substitution
of missing responses with an estimated or predicted value. The “gold standard” for

imputing missing data is multiple imputation®’. This method for imputing data uses
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regression models to predict multiple estimates of a missing value from a distribution

generated from the available data*’°

. Multiple imputation is the preferred statistical
method for imputation®’, and some extensions have been made to apply it to
multivariable linear mixed models’. However, the methodology for multiple imputation
in clustered data is not yet well developed’' and no procedures exist in the SAS software
to carry out such imputation. Therefore, no attempt was made to carry out multiple
imputation for the missing values. As a result, this analysis was based on complete cases,
that is, only subjects with complete data were included in the analysis. Assuming that

data are Missing At Random, a complete case analysis is unbiased, as long as all factors

associated with missingness are included as predictors in the analysis™.

5.3.3 Unequal Cluster Size

The number of patients or providers per practice (i.e.: cluster size) varied in this study.
Though recognition of the importance of accounting for the non-independence of
observations in clustered trials through the use of a variance inflation factor (or design
effect) is becoming more common, the impact of unequal cluster sizes is often

overlooked’2. Variations in cluster size can occur for several reasons>>>*

, the reasons
most relevant to this study are: variation in the actual size of clusters (e.g.: the number of
providers at a given practice is directly related to the number of providers participating
from that practice) and variation in recruitment rates among clusters/practices
(particularly relevant for patients). The size of each cluster is important since a larger
cluster size leads to a more precise estimate of the variable to be measured while a

smaller cluster has a less precise estimate. Since the effect on precision of adding more

individuals to a cluster decreases as the size of the cluster increases, the increases in the
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precision of estimates for large clusters do not outweigh the loss of precision in smaller
clusters leading to an overall decrease in power’>. Several authors have proposed methods
for accounting for the loss of power associated with unequal cluster sizes when carrying
out sample size calculations™>*>’". When sample size calculations were carried out for the
original study on which this thesis was based, adjustments were made to account for the
clustering of patients by practice, however, no adjustments were made for the possibility
of variable cluster size therefore the power of this study may be lower than what was
originally anticipated. Studies using clustered data are particularly common in primary
care research given the natural clustering of patients and providers within practices>>>"".
Eldridge et al demonstrated that a sample size increase of up to 42% was commonly
required when accounting for variable cluster size in studies carried out in UK general
practices”>. However, since Hoenig and Heisey outlined the limitations of carrying out
post-hoc power calculations, calculations to determine the effect of the unequal cluster
sizes were not carried out for this thesis**. However, given the large sample size and that
the sample size calculations were carried out for the disease prevention performance
variable, which was not used in this thesis, with the understanding that it would require a
larger sample size than the other variables collected to show an effect, the impact of the
power loss on this thesis is likely minimal. It is possible that, due to the loss of power
from unequal cluster sizes, the effect of some variables was not detected. However, given

the relatively small effects that were detected, it is doubtful that any effects not detected

would have clinical or policy relevance.
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5.3.4 Study Design and Causation

There are inherent limitations to cross-sectional studies, chief among them that the
inference of causation cannot be made as the temporal relationship between predictors
and outcomes is unknown. In this thesis this can translate to whether the model of
primary care service delivery or any practice organizational characteristics found to be

associated with patient/provider-reported family-centeredness

A brief look at another possible study design to address the objectives of this thesis
highlights different issues. A cohort study of this size attempting to track patients and
providers through their experiences of changing practice organization would be
prohibitively expensive and may bring along issues specific to cohort studies such as loss
to follow up and how to address practices that switch from one model to another over the
course of the study. Recognizing that there are limitations to cross-sectional studies, the
snapshot afforded by this study provides evidence that there are associations between
practice organizational characteristics and family-centered care. This may inform future
studies that would aim to determine if these are causal relationships by employing
different study designs.

Bradford-Hill identified nine criteria for establishing causation, including the temporal
relationship mentioned earlier””. Future studies could aim to determine whether the
associations found here are causal by addressing the following eight criteria. The first
relates to the strength of the association and can be evaluated based on the size of the
effect, in this study there was a moderate size effect on provider-reported FCC due to the

model of primary care service delivery. The second criterion relates to the consistency of
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evidence for the association, this cannot yet be addressed as this is the first study
examining the effect of practice organization on FCC, if further research is carried out in
this area a causal relationship would be supported if multiple studies provide evidence
supporting our conclusions. The third criterion relates to specificity, whether a change in
the predictor results in a corresponding change in the outcome, and is again a shortfall of
a cross sectional design as there is no opportunity to change the predictor (e.g.: transition
to a new model of care) and observe whether this increases the provision of FCC. This
could, in theory, be addressed with a randomized controlled trial where practices are
randomly assigned to incorporate a predictor of FCC, e.g.: providing a Nurse Practitioner,
and assessing whether this results in greater provision of FCC. The assessment of a dose-
response relationship offers further evidence of causation, e.g.: that the presence of two
Nurse Practitioners has a greater impact on FCC than the presence of a single one. The
fifth criterion, plausibility, can be argued as organization and remuneration of primary
care services have been found to influence many aspects of quality of care and provider

. 246
behaviour

, S0 it stands to reason that they may have an influence on FCC. The
criterion for coherence, where the evidence is viewed in the context of the natural history
of the outcome, is more related to a biological method of causation and is not as easily
adapted to a study of health services delivery. The seventh criterion is experimental
evidence showing a relationship between two variables and, like the second criterion, this
cannot be established at this time due to the lack of research in this area to date. The final

criterion for causation is reasoning by analogy, that is, whether the observed association

is supported by similar associations in different areas; this could be examined by looking
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at the impact of practice organization on other aspects of the patient provider relationship,

such as trust or communication.

5.4 Strengths

Despite the inherent limitations, there are considerable strengths to this study.

As there has been very little work done to date assessing family-centered care and the
factors that may influence it, this study is important in terms of creating a starting point
for further research.

Recruiting practices and physicians is a recognized challenge in primary care research.
The original study employed several different methods to increase the recruitment rate,
including multiple mailings, telephone calls and face-to-face visits as well as
compensation to practices for the time involved in completing surveys'’. As a result of
these efforts our response rate was generally good which decreases the chance of self-
selection bias where practices that choose to participate are different than those who
choose not to participate in the study. The possibility of self-selection bias was further
assessed by using administrative databases to compare participating to non-participating
practices across a range of characteristics. The practices and providers that participated in
the study were found to be broadly comparable to those that did not participate on all
characteristics measured'’. This indicates that the risk of self-selection bias is likely
minimal.

The large sample size recruited means that the study was adequately powered to detect an
effect in our measures of family-centered care. Furthermore, the sample size allowed us
to include a large number of candidate predictor variables in our multiple regression

analyses allowing us to adjust for many different factors simultaneously.
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The broad geographical representation achieved from the Ontario-wide sampling base
means that these results are generalisable across the province, with the previously noted
exception of the far northern areas of the province which were not sampled.

Extensive work was put into developing the survey used in the original study. To create
the original survey, standardized tools were incorporated from multiple sources including
the family-centeredness scales, taken from the PCAT, that were used as the primary
outcomes in this thesis. The family-centeredness scales were validated by Shi et al who
reported on the validity and reliability of all scales in the PCAT**. Since a standard,
validated tool was used, the results of this study will be comparable to any other research

that uses these scales to assess the extent of family-centeredness in primary care.

5.5 Conclusions

Patients and primary care providers both report high levels of family-centered care.
Particularly with respect to patients, attempting to tease apart the variation in the high
scores presents significant challenges.

Primary care providers in Community Health Centers report more family-centered care
than those in Family Health Networks. There does not appear to be any relationship
between the model of primary care service delivery and whether or not patients report
family-centered care, however, this may be due to the limitations of our patient-reported
measure. There are several organizational characteristics of primary care practices that
are associated with provider-reported family-centeredness while practice organizational
characteristics do not appear to affect whether patients report family-centered care. As

very little work has been done to date examining family-centered care in a primary care
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setting this thesis presents an important stepping stone, highlighting that there are factors
that may influence the provision of family-centered care, and will hopefully inform the
generation of research questions on this topic.

Future research could focus on developing a more informative patient-level measure of
family-centered care; determining whether any of the associations observed in this study
are causal; measuring the impact of family-centered care on patient satisfaction with
health care, or provider job-satisfaction; or assessing the impact of family-centered care

on patient health outcomes.
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Appendix A: PubMed/Medline Search Strategy
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Appendix B: Methods paper for the original study
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ABSTRACT

Background: Many industrialized nations have initiated reforms in the organization and delivery of primary care. In Ontario,
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importance of primary care to the health of pop-

ulations, there 18 incressing interest in the effi-
cient, effective and equitable delivery of these services,
In responss, many industrialized nations heve dnitiated
refisrins in the argandzation and delivery of primary eare
with the sim of sptindzing care delivery.” Primary care
18 fanded tn several different ways by different coun-
tries. Capitation fonding provides a fized ammnal sum to
a practice for the care of =ach patient registered with
that practice. Fee-for-service funding provides payment
to & practice according to services delivered, such as pa-
tient consultations and type of care delivered. In a salar-
ied service, the health care providers are employed and
practice income is not dependent on the number of ser-
vices provided or the oumber of patients served. Re-
cently some countries hove made efforts to mtrodoce
quality- or performance-related payments mto existing
payment stractures ™ There is Little evidence bo indic-
ate which models of funding of primary care deliver bet-
ter services, and intermational are difficult
to interpret because differences are not confined to fund-
ing models.

The situntion in Ontario, Canada, provides an excel-
lent opportunity fo compare funding models for
primary care becawse the 3 major models described
abowe have besn nsed side by side in recent vears. This
enables comparisons to be made largely unconfounded
by differences in pross domestic product, percent spend-
ing om health care, patient characteristics and prodes-
sipnal training. Over the past = decades, Ontaric has
developed an army of diverse models of primary care da-
livery but litthe informeation oo their comparative per-
formance is available to guide further reform initintives.
In acoa, the goverument of Canada establialed the
Primary Health Care Transition Fund, an 5800-milHon
commitment te help provinees and teritories develop
and austain new approaches to primary lealth care de-
livery. In this article we report on the methodology of &
mixed-metheds practice-based stody sponsored from
this fund, the Comparison of Models of Primary Care in
Ootarie (COMP-PC). We stodbed fes-for-service (FFS)
practices (mclhuding the traditional FES mode] and re-
formed family health proup medel], a capitation-based
svatem called bealth sepice organizations (HS508), &
midel of multidisciplinary comnmminity health centrea
[CHCs) emiploving salaried pliysiciana swith a focus on
commumnity needs, ard a relatively ey masdel of physs-
olan-run group practices, the family health wetwoerks
[FHMa), which ineorporated extended-hour coverage,
financial sappaert for mformstion technolomy sod  blen-
ded pemueraticn formula of eapitation, perfermance
beamszes and fee for servdes,

Chur adrn was te meazure the dmpact of fonding wmod-
als af primary care on patient self-reported quality of
care and om provider sdherenes to recommsended atand-

!I 5 A GROWING BODY OF EVIDENCE REVEALS THE
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ards of care, In thde article we detall the study design
and the methods used for data collection, We describe
by v eategorized and eampled practices usng diffes-
ent fonding ewedels, how we collected information on
processes of care that ndght explain meodel differencea
and how we messared the outooes of guality and ad-
herence. This large study used 8 comples methodology
that cannot be aufficlently deseribed in associated art-
icles. This article, therefore, serves as an elabomtion of
the methods that will be reported in o succinct form
elseqhere.

Methods

Objectives. The chjsctives of the COMP-PC study were
to describe 4 funding models (FFS, HS0s, CHCs and
FHNs), to measure and compare the quality of primany
care delivered and fa better understand aspects of prac-
tice copanization that may influence the health care ex-
perience of patients and the quality of care they receive.
The process and outcome svaluation were theory based®
and guided by a concepiual framewark (Fig. :I.::IIs

. The COMP-PC project wms a cross-sectional
mixed-methods study of primary care practices in-
valving quantitative date collection and o nested qualit-
ative case study using a subset of & sites per model. The
Oritawa Hospital Bessarch Ethics Board approved the
study. Figure 2 summarizes the study sampling ap-
proach and eligibility critecia.

Study population, The study mvchsed primary eare

1 their providers and patsenits. We alan inter-
siewed ke informants amd policy-makers whoe had in-
depth knvledge of esch madel,

Sample size, The study measured the performeanss of
primary care practices across numercas sutoomes. Be-
canse we expected the measure of performsands in dis-
eage prevention to regoire the prestest oumber of
npeasnrements, it wis nsed to estimate saniple sze, Per-
formanece in disesse prevention was messared & the
adherenece fo recommended gudelives for & neam-
celnTes (2ew Table 1, section 2.a), A patlent’s dsease
préevention score wis the proportion of manosuwrea
performed fo manceuvres for which he or ahe waa eli-
gible,

Sample size was calealated nsdng a minimom clinde-
ally important difference of 0.5 standard deviation, with
an alplsa value of 0,05 and a beta valoe of 020, and waa
chesen to ecntrel for the family-wise error rate and
wartanoe of the cluster (cluster correlation coefficient of
o.2)” The besse unit of random selection wsas the prac-

Son rolated articla: Hegg W, Dahrouge 5, fussall 4, Tuna M, Gesaau A, Muldsos L, Health promation activity In primary cane pariomance

of models and sesocipbod factors., Dpen Med 200933165173
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tiee, The recommendation that resalted from this calew-
lation was to inclode data from 40 practices per mode]
arvd data from at besst 30 patients per practce, Owing
te budpetary and time Hmitations, the number of prac-
tees was reduced te 35 We almed to collect uwp to 5o

at each practice (instead of 30) to compensste
for the possibility that survers would not be adegoately
completed.

Faor the nested case study, we s=lected B practices (2
e mendel) from within the sites recruited for the cross-
sectional stady to allow for methodological and data t-
anpulation We stopped conducting interviews afber
wersached an acceptable level of data ssturation for
each model and for each category of respondent (pro-
viders, patients and key informants).

Sbudy participants: practices

Eligibility. For practical reasons, we excluded practices
in the far north of the provinee.' Over the course of the
recruitment periced, we noted that the majority of prac-
tices under the traditional FF3 model had converted to
family health proups (FHGs), a modified FFS mode] in-
treduced as the study was petting underway. Ak the time
of recruitment, the main difference between the FHG
and the traditional FFS models was that FHG practices
were required fo register their patients and provide ex-
tended howrs Elfmb.{ﬂr\'dhlﬂ: they received addi-
Homal r_m'np:n.nh:m_ Three months before the snd of
recruitment a decision was made to include FHG prac-
tices within the trditional FFS group, and we sndean-
vared to enrol those FFS practices previcusly desmed
non-eligible because they had converted to FHGs. In
thiz document v refer to both models &= FFS,

Comsent to participate waa required from at least
healf aof the physictans and nurse practitbonera in the oe-
ganization. Practices were also reguoired to have opes-
ated vmdder thelr model for at beast 1 vear sl prosdde
general primary care services, Practices alse provided
congent to allow the stady nvestigators to aceess the in-
formation related to thedr practice contained in health
admindstrative databases howsed ab the Instrtute for
Clindeal Evaloativs Sciences (ICES), Practiess were eon-
sdered a groop if the indwiduasl previders shared st
least 4 of the follswdng 5 items of pesources: office
space, staff, expenses, patient records and on-call du-
tes, Practices swith different gecgraphie locations (ad-
dresses) were consdered separate even if they were
Tinked in a network.®

Sampling atvategies and recrdiment, All of the CHC,
HS5C and FHM peactices in Ontario and a randomly se-
lected group of 197 FFS-FHG practices were invited to
prticipsate, Forty-two of thess FES-FHG practicess were
found to be mot elpible, leaving 155 eligble FFS-FHG
practices, For the nested case study, we used a typleal

DAHRDUGE ET AL

case sampling strategy to select the sites,'” Practice sites
ware fvited to partierpsate dn thes qualitative commpon-
ent if they typafied the moedel to which they belonged in
alze and compesitien. Practices peeded to be large
enough to allew sufficient provider inferviews to permdt
data sataration within that madel. We recruited 1 urban
and 1 rural practice from each model, with the exeep-
tion of H30s; = urban sites were sebscted for HS0s be-
canse these organizations are concentrated in wrban
areas. The sample base coversd practices serding ap-
procimately 0% of the provincial population of 12,6
million at the fime of sanpling.

Study invitaticn materials were mailed to eligible
practices. Follow-up was done through a combination
of mailings, t=lephone calls and face-to-face visits. We
alsa scaght the support of the model's centrl copaniza-
tional structure whers one exdsted (ie, CHCs and
HS0s) in delivering study information and promoting
participation.

Sites were offered CEaooo hmmgﬁ'l'im-ul'l‘h: time
required by professionals and administrative staff to
participate in the stedy. An additional CE£500 was paid
to those practices participating in the gualitative com-
ponent of the stady. Becroitment and datn collection
took place from June 2005 to June Soo06.

Study participants: providers

Efligibility. Physicians and nurse practifioners working
at the practice were elipible to participate in the study if
Ihr_f'hlﬂ.prl:h:adntﬂut:itefmdle.lﬂ 1 vear or G
maonths, respectively; the ing site was the
principal site of their clinical practice; the majority of
their services were devoted to primary care; and the
msjority of thedr patients were over the age of 17 vears,

Sampling srategies o recrulineed, Practices were
azked to mvite all eligible providers to participate do the
atudy amd wers informed that participation by at least
half of the eligible providers was required for the peac-
thoe b b included o the stady; 365 proveders partscp-
ated. Practices electing te also paoticpste m the
quialitative compoment provided names of famdly phvss-
cians andd nurse practitioners whe were intereated in in-
tepviewa, For 2 osites with multiple precdders, this
process vielded only 2 providers, In these cases, snonw-
ball sampling wss then used te recroit presdders
through the firat contact,

Study participants; patignts

ETtgibdliny. Patbents were eligible to complete the sarvey
if they were patients of consenting providers, 18 vears
of age or older, not severely il or copnitively impaired,
not knonsm b the survey administrator and able to com-
mundcate m English or French ether divectly or

QPEN MEDICINE 2005 3({3):148-164
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Figure 1; Conceptual framewark for prmary care organzations. Adapted from Hopp W, Bowan M, Buesell G,
Gemwern B, Mukdoon, E. A conceptaal framework for primary care: the mmpoertancs of o stnctoral domain
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Figure 1. Practice-based study recruitement and sligibfity flow charl. Two sites per model (2 total of B pmctices)
were selected far the in-depth qualitative assessment (the interview phase]. In these practices, we interdewed o total
af o family phystcinns, & nurse practitioners and &4 potients.
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Table 1: Scales and indicators

Data source
Attribute pr BE Scales and indicators (source)
STRUCTURAL DOMAIN — ORGANIZATION
1 Health care system
1.1 Governmance and accountability Qualitative evaluation
1.2 Resources and technical provisions ¥ Provider remuneration {IH)
1 Practice context
i | Surrounding medical and social services X Types of and distance to institutions and professionals servicing the community (IH)
¥ X X Patient sociodemographic and economic information (adapted from PCAT) and patient health status {PCAS)
2.2 Population and community characteristics ¥ Team structure and soclodemearaphic characteristics (IH)
3 Organization of the practice
3.1 Health human resources X Provider socicdemographic information (IH)
Practice staffing and structure {IH)
3.2 Office infrastructure X Infarmation technalogles implemented (adapted from National Physician Survey)'
33 Organizational structure and dynamics X Duration of operation as a practice and within its model {IH)
gz::-;l'!d responsibilities at the site and extent of sharing resources (adapted from National Physician

Duration of regular visit, hours of operation, provider payment structure, revenues and operation costs (IH)
Quality control audits

X Chart organization (IH)
PERFORMANCE DOMAIN — OUTCOME

1 Quality of health care service delivery
1.1 Access i X First contact accessibility scales (PCAT)
X First contact utilization scale {PCAT)
Duration of today’s consultation (IH)
4 Practice accepting new patients (1H)
Duration of routine visit (IH)
Hours of operation and on-call hours (IH)
Disability access (IH)
1.2 Patient-provider relationship X Humanism scale’
Trust scale’
Wait time in clinic {IH}

X X Cultural competency scales (PCAT)
Family centredness scales (PCAT)
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Data source
i Pr Pt C
1.3 Continuity X
1.4 Service integration X
15 Comprehensiveness *

X *

X
1.6 Provider satisfaction X
2 Technical quality of clinical care delivery

L Chronic disease management X
z.2 Disease prevention
2.3 Health promotion X

Scales and indicators (source)

Ongoing care scale (PCAT)
Relationship with practice and provider {IH)

Coordination scale (PCAT)
Cooardination: information system scale (PCAT)
Extent of sharing resources (adapted from Mational Physician Survey)'

Services offered (PCAT)

Community orientation scale: reach out (PCAT)
Community orlentation scale: needs assessment (PCAT)
Community orientation scale: manitar (PCAT)

Community orientation scale (PCAT)
Reason for visit {IH)

Provider satisfaction scale (National Physician Survey)’
Remuneration preferences {IH}

Manceuvres performed in adherence with recommended guidelines:

= Coronary artery disease: aspirin, beta blocker, statins

» Diabetes: HbA,C test frequency, angiotensin-converting enzyme inhibitor or
angiotension receptor blocker, seen by an ophthalmologist or cotometrist,
feet checked or patient referred to a chiropodist or podiatrist

= Longestive Neart fanure: angiotensin-converting enzyme inhotor or
angiotension receptor blocker, beta blocker

Intermediate clinical outcomes:

+ Hypertension: blood pressure results

« Diabetes: Hba,C result

Manoeuvres performed in adherence with recommended guidelines:

+ High risk for influenza: influenza vaccina

+ 50 years of age or older: colorectal cancer screening by sigmoidoscopy or
hemoccult stool test

+ Females 50-6% years of age: breast cancer screening by mammography and
clinical examination

« Females under 60 years of age: cervical screening

+ 85 years of age or older: clinical hearing examination

+ 65 years of age or older: screening for visual impairment

Subjects discussed at that visit in adherence with recommended guidelines:

» Healthy foods and unhealthy foods

+ Home safety, such as getting and checking smaoke detectors and storing
medicines safely

+ Family conflicts

= Exercise

» Check and discussion of the medications the patient is taking

» Tobacco, smaoking

= Alcohol consumption

+ Fall prevention

OPEN MEDICINE 2009 2(3):145-164
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Data source
Attribute Pr Pt C Scales and indicators (source)

2.4 Management of acute conditions X Appropriate prescription of antibiotic in adherence with recommended guidelines:
+ Sore throat
+ Urinary tract infection

I = questions developed in house, PCAT = Primary Care Assessment Tool, PUAS = Primary Care Assessment Survey,

This table shows the indicators and scales used in the quantitative eveluation of the models, Assessment of the various attributes of the structural domain was principally infarmed by the qualitative
evaluation, The performance domain was measured through surveys and chart abstractions (Pr = practice or provider survey, Pt = patient survey, C = chart). Most health service delivery attributes were
measured uging the PCAT scales, The instruments were supplemented with questions designed specifically for this study, The technical quality of care delivery was asessed by comparing the extent Lo which
the care delivered was consfstent with recommended guidelings for the m it of patients in primary care.

1. Cotlege of Family Physicians of Canada. 2002. Updated data release of the 2001 Mattonal Family Physician Workforoe Survey. www.cfpo.caflocalifiles /Programs

{JanusBl0project /NFR'WSZ001 _Final_Data_Release_rev_en pdf. [Accessed 7 Mar 2007]

1. Hauck FR, Zyzanski 5., Alemagno 54, Medalle JH. Patlent perceptions of humanism in physicians: effects on positive health behaviors. Fam Med 19902216 447-452.

3. Hall Ma, Zheng B, Dugan E, Camacho F, Kidd KE, Mishra 4, et al. Measuring patients' trust in their primary care prowiders. Med Care Res Rev 200Z;59(3):293- 318,

Table 2: Study participation rate by model

Variable CHC HS0 FHN FFs Overall
Practices
Approached, no. 53 &9 ™ 197 423
Eligible, na, 51 45 94 155 365
Participated, no. 35 12 35 35 137
Response rate, % 69 49 37 13 45
Praviders
Participated,” no. 182 42 EA 58 363
Patients
Eligible, na. 1591 1590 1583 1758 6521
Participated, no. 1219 1273 1494 1375 5361
Response rate, & 77 B0 M g 82
Chart abstraction 1050 958 1050 1060 4108

CHE = community health centre, HS0 = health service ofganization,

FHM = family health network, FFS = traditional fee-for-service and family health

group,

* Provider recruitment was relinquished to the practice manager. We did not trisck
the actual participation rate other than to ensure 1t was at least 50%.

OFEN MEDICINE 2009 3(3):145-164
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through a translator. Patients participating in the qualit-
ative component of the study were also required to have
been patients of the practice for at least 1 year and to
have attended at least 3 appointments. We gave prefer-
ence to those 55 years of age or older.

Sampling strategies and recruitment. Following a pre-
pared script, receptionists introduced the study and
handed an invitation letter to all patients presenting for
their appointment on the day of survey administration.
Using another prepared seript, the survey administrator
provided more detailed information about the study,
verified whether the patient met the full set of eligibility
eriteria and invited eligible patients to participate. In
practices participating in the qualitative component of
the study, the survey administrator invited patients who
had completed surveys to take part in an in-depth inter-
view at a later date, until 6—8 agreed.

Chart andit

Eligibility. Chart abstraction was limited to the charts
of regular patients of consenting care providers who
were 17 years of age or older at the time of their last visit
and had at least 2 years of information, with at least 1
visit in the previous year. Patients were excluded if they
had died or had left the practice in the previous 2 years,
had used the practice for specialized services only (e.g.,
foot care), were known to the chart abstractor or were
staff members of the practice.

Random selection. In practices with paper-based chart-
ing, the total length of the shelves containing the charts
was divided into 6o “similar distance” sections, and the
fifth chart from the start of each section was retrieved
for evaluation. In practices with electronic medical re-
cords, a random-number generator produced a list of
100 practice patients. In each case the chart abstractor
reviewed eligibility sequentially until 30 eligible charts
were identified for review.

Data collection tools. We used a theory-based evalu-
ation framework to identify the dimensions of care that
should be addressed and to help select the tools used for
the evaluation.® The process involved a review of the lit-
erature and consultation with stakeholders and experts
in the field to develop the theory underpinning the ap-
proach. As a result, we developed a conceptual frame-
work that identified key areas to measure;” established
program logic models for each practice model that
provided a detailed visualization of the link between or-
ganizational attributes, activities and performance; and
produced a mapping document to guide the tool selec-
tion.

DAHROUGE ET AL

Quantitative component. The quantitative data collec-
tion tools comprised 3 surveys and a chart abstraction
form. The surveys were modified from the adult edition
of the Primary Care Assessment Tool (PCAT), full or
abridged version. The PCAT is an instrument developed
to measure the quality of primary care services. The full
version of the PCAT was validated in 2001."* We selec-
ted this tool because of the high degree of congruency
between the dimensions it addresses and those set out
in our conceptual framework and because the instru-
ment allows the perceptions of patients and providers
to be measured. To maintain the validity of the original
tool, which was developed in the US, modifications
were kept to a minimum and primarily reflected the dif-
ferences in context between the US and Ontario set-
tings. To minimize the burden on providers in group
practices, a subset of questions from the provider sur-
vay addressing practice factors common to all of the
providers in a given practice was moved to a practice

survey.

The content of the PCAT was mapped to the dimen-
sions of the conceptual framework, and where deficien-
cies were noted the tool was supplemented with
questions from the National Physician Survey and other
studies®*** or with questions developed by the investig-
ators. Copies of the surveys are available from the au-
thors upon request. Details of the scales and indicators
used in this evaluation are shown in Table 1.

Practice survey. The practice survey was divided into
3 sections. The first focused on the description of the
practice environment including the setting, hours of op-
eration, availability of medical and social services in the
surrounding area and aceessibility for disabled persons.
The second section contained questions that measured
performance (see Table 1). The third section captured
various practice attributes, including governance, team
structure, extent of information technology adoption
and economic information (e.g., sources of income,
salaries and operating costs).

Provider survey. The provider survey was divided in-
to 2 sections. The first section contained questions
measuring the provider’s perception of practice per-
formance on several dimensions of health care service
delivery (see Table 1). The second section captured pro-
vider demographic information, information on their
work setting and socio-economic information.

Patient survey. The patient survey was divided into 2
sactions. The first section was completed in the waiting
room before the visit with the provider. This section
captured patient sociodemographic and economic in-
formation and elicited the patient’s experience concern-
ing a broad range of dimensions of health care service
delivery as shown in Table 1. The second section, com-
pleted after the appointment with the provider, tock
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less than 5 minutes to answer and captured visit-specif-
ic information, including waiting time, visit duration
and measures of activities related to health promotion.

The survey was developed in English and translated
to French through an extensive iterative translation pro-
cess. The French version was validated against the Eng-
lish version on a sample of 120 bilingual individuals."
We made the tool available in French and English only
and relied on the services of translators to reach pa-
tients who spoke neither language.

Chart audit. The chart audit forms eaptured 4 them-
atic areas: patient demographie information; visit activ-
ities, including refarrals, preseriptions and orders; chart
organization; and measures of performance of technieal
quality of care, including prevention, chronic disease
management and acute disease management. We evalu-
ated performance of technical quality of care by compar-
ing the care provided with established guidelines for
prevention, chronic disease management and acute dis-
2ase management.

Qualitative component. We used the conceptual frame-
work to define the topics and guestions to be covered
during qualitative data collection. At the case study sites
at least = physicians and at least 1 nurse practitioner (if
available) were interviewed. The interview guide for pro-
viders contained questions about the influence of organ-
izational characteristics (e.g., remuneration schems),
processes (e.g., teamwork, inter-professional eollabora-
tion) and clinical routines on serviee delivery. The inter-
view guide for patients focused on their experience with
the practice associated with the dimensions of accessib-
ility, continuity, coordination and comprehensiveness
of care. The interviews with key informants focused on
qualitative comparisons of the 4 models studied in rela-
tion to broad issues such as governance, accountability
and parformance measurement in primary care.

Quality control. All tools were piloted before the
start of the study. A full description of the piloting pro-
cess can be found in Appendix 1. Data entry verification
was performed for all 4 tools, and the aceuracy with
which the results of the practice and provider survey
were recorded was enhanced by double data entry.
Chart audit validation was performed twice during the
study. At each verification, chart abstractors were in-
formed of their errors and received additional focused
training then and throughout the study. Data were ex-
ported into SPSS and wverified for internal consistency,
missing information and outliers. Queried data wera
verifiad against the hard copy of the data collection
tools. The validity of the qualitative findings was veri-
fied using naturalistic inquiries.” We also engaged in
member-checking procedures to establish the credibil-
ity of our findings. Finally, the use of data triangulation
techniques increased the construct validity of our meas-
ures for the performance domain (for both the quantitat-
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ive and qualitative components). Additional details
concerning the quality control processes are available in
Appendix 1.

Study processes. This study involved a wide range of
personnel from various backgrounds over a 3-year peri-
od and required significant organizational preparation.
Details of the study team composition and study pro-
cesses are available in Appendix 2.

Stakeholder advisory meeting. A stakeholder advis-
ory committee comprised of 2 members from each
model, Ministry of Health and Long-Term Care repres-
entatives, a community member and study team mem-
bers met twice during the study. The committee’s goals
were for its members to serve as conduits between their
representative group and the study team, to ensure
transparency of the study process, to guide the evalu-
ation plan and interpretation of results, and to particip-
ate in outcome dissemination.

Planned analyses. The study captures 2 types of
data, 1 describing the praetice structure and the other
the practice performance (see Table 1). The study will
use multi-leve]l analyses to compare the performance of
the models studied across the performance dimensions.
It will also rely on the large number of structural attrib-
utes daescribed for each practice to assess their impact
on performanee by evaluating their association with
better performance. For example, we will evaluate
whether a difference in first contact accessibility exists
between models and then identify the components of
the practice structure that are associated with better
first contact accessibility across all models. In these
analyses, provider information will be aggregated to the
practice level, and patient level information (from sur-
veys and chart abstraction) will be linked to the practice
and provider data, allowing a hierarchieal approach to
data analysis accounting for intra-cluster correlations.”
We captured measures of the quality of health service
delivery as well as measures of the technical quality of
care in the sample practices. Our analyses will also al-
low us to understand the relationship between the 2
within a practice.

Results

The study was sucecessful in recruiting its intended
number of practices (35) in all practice types except
HSOs (32) (Table 2) and involved 8 practices in the
qualitative evaluation. FF5-FHG practices were the
most difficult ones to reeruit (participation rate of
23%). We compared the profiles of the recruited family
physicians with the profiles of all Ontario family physi-
cians practising in these models to determine if there
was selection bias related to practice refusal or provider
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Table 3: Practice representativeness by model

DAHROUGE ET AL

= e o e e
Study ICES Study ICES Study ICES Study ICES
Characteristic n=5 n=9055 n=8) n=5% n=108 n=186 n=42 =165
Provider demographic profile
Male, & 52 Gf &l &5 41 51 T4 73
Years since graduation, mean 22 16 23 12 19 19 29 28
Foreign trained, % 17.2 .8 2.5 10.5 9.3 9.7 14.3 2.1
Rural. % 12 10 21 33 E: : = e
Provider work profile®
Tatal visits; no. 5873 5389 4893 5319 - - - -
Emergency visits, no. 165 199 180 I = — = =
Office visits, no. 5201 4651 4145 4379 - -
Tatal payments (x 1000} 5192 5188 5140 5162

The sarmgle Sized in the column headings represent the nember of providers,

FF& = traditional fee-for-service and family health sroup, FHH = family health network, CHC = community health centre, HSO = health

service organizathon, ICES = Institute for Clinkcal Evaluative Sciences.

* Tocreate this prafile, virtual patient rosters were Dullt w the administrative databases in which patients were assigned ta a
practice if al least 505 of the Billing associated with their cane was submitted by a provider at that practice, Thede workload data

were based on the period from Apr. 1, 2004, to Mar. 31, 2006,

Table 4; CHC patient representativeness

Sociodemographic factor Study
Age, yr (mean) 4.6
Female, % 71
Born in Canada, % 69
Duration in Canada, yr (mean) 18
Education, %
Mo formal education 1
Primary or secondary 36
Post-secondary 43
Household income, %
50514 200 15
515 000534 %00 ¥l
» 435000 49
Single-person household, & 16
Insurance coverage, &
Insured in Ontario {includes insured in Canada) 92
Uninsured 8

CHEC = cammunity health centre. Fourteen CHC practices participated in this evaluation. The

CHC database

46.2

50
&7
13

10
55
36

a7
23
40
14

N
9

tabie shaws the sociodemagraphic factors af ail patients in these 14 practices and of thes patients

participating in the study from these same practices.
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Table 5; Extent of scale completion

% evaluable

Scale Pr Pt
Access

First contact accessibility scales o 94

First comtact ubllization scale - a9
Patient-provider relationship

Humarism scale - a9

Trust scale - 98

Cultural competency scales @ i

Family centredness scales 100 9t
Continuity

Ongoing care scale 99
Service integration

Cogrdination scale o0 -

Coordination: infarmation system scale (PCAT) 100
Comprehensiveness

Services offered [PCAT) o0 —

Commamity arlentation scale: reach out 47 -

Commamity orfentation scale: needs assessment % =

Commamity artentation scale: moniter L] -

Community orlentation scales 100 s
Provider satisfaction

Provider satisfaction scale 100

Technical quatity of clinical care delivery
Health promotion M
Owerall average 49 93

Pr = scale facluded (n the prosider ar practice survey, Pt = scale completed by the
patient, PCAT = Pricary Care Assessment Tool.

self-selection. We relied on the information contained
in the physician workforce database and in the Ontario
Health Insurance Plan (OHIP) billing database housed
at ICES. The former allowed evaluation of provider
demographic profiles, and the latter provided billing
parameters that allowed us to compare the FFS-FHG
and FHIV practices only (these models rely on Ministry
of Health and Long-Term Care billing for their remuner-
ation). These comparisons showed that our sample is
broadly representative for all characteristics measured
in these databases (Table 3).

‘We compared the sociodemographic information of
the CHC patients participating in the study with that of
all CHC patients listed in the CHC practice electronic pa-
tient registration database to evaluate whether there
Wwas systematic bias in the selection of respondents from
the CHCs (Table 4). CHC is the model most likely to
serve individuals who are housebound or have language
barriers and therefore less likely to have been reached
in this study than patients from the other practice types.
As anticipated, the waiting room sample was older and
more likely to be female than the overall practice popula-
tion, reflecting the profile of those who make more use
of primary care services. The study sampling was not
successful in reaching individuals without a formal edu-
cation and those with lower income.

DAHROUGE ET AL

Survey questionnaires were not modified after the
start of the study. All practices and all but 2 consenting
providers completed the survey. The overall patient
participation rate was 82%, with most scales adequately
completed for evaluation (Table 5).

Discussion

We measured performance across a large number of
primary care attributes to obtain a comprehensive pic-
ture of status of family care in Ontario. We evaluated
dimensions of health service delivery and technical
quality of care in the same practices. The study was
complex and care was taken to ensure the quality of the
data collected and to minimize disruption to the prac-
tices. At the study onset, much work was invested in en-
suring that appropriate evaluation tools were used.
Throughout the study, we focused on enhancing prac-
tice and patient recruitment, establishing dependable
processes for data collection, verifying data quality and
training and supporting personnel.

The study was suecessful in collecting data from 137
primary care practices for a multi-dimensional evalu-
ation. The limitations of this mixed-methods study
stem largely from the problems inherent in cross-sec-
tional and survey-based studies. These include parti-
cipant selection bias and the inability to infer causation
from observed associations. Other study-specifie factors

Sample selection. Sample selection was limited by our
ability to identify all practices within a model, the geo-
graphic boundaries we established for data collection
and the fact that patient recruitment was limited to
those attending the practice. There was no access-
ible central source of reliable practice lists within
each model, except for CHCs. In addition, late in
2004 the Ontario Ministry of Health and Long-
Term Care instituted a new model of care, the FHG,
to which FFS practices could transition. We initially
excluded FHG practices, but FFS practices conver-
ted to this new model quickly; by early 2006 most
FFS practices had become FHGs and it became
evident that the great majority would transition by
the year end. As a result, 3 months before recruit-
ment was terminated, a decision was made to in-
clude the FFS practices that had transitioned to
FHGs. Although a concerted effort was made to re-
turn to those practices initially deemed ineligible
because they had converted into an FHG, not all at-
tempts were successful, so we cannot ignore this
potential source of bias toward late adopters within
this subset.
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The geographic boundaries set by the study resulted
in the exclusion of the most northern territories of the
province. These areas serve a more marginalized popula-
tion living under very different conditions and for
whom the experience of primary care services is not re-
flected by the study sample. Our study’s findings cannot
be extrapolated to that group.

Finally, we chose to administer the patient survey to
those patients visiting the practice on a given day. This
face-to-face approach is expected to have enhanced our
response rate (compared with what might have been ex-
pected with a telephone or mailed questionnaire ap-
proach) but resulted in an overrepresentation of those
more likely to frequent the practice. Therefore, the
sample does not represent the general practice popula-
tion, nor did it reach housebound patients. Rather it is
weighted, perhaps appropriately so, by the frequency of
visits.

In contrast, the chart-based assessment of the tech-
nical quality of care was based on a random selection of
records so that the results could be generalizable to the
practice level. An alternative strategy would have been
to review the charts associated with the patients sur-
veyed. Although that approach would have allowed the
relationship betwaen the quality of health service deliv-
ery and technieal quality of care to be assessed at the in-
dividual patient level, the estimates of care level would
have been biased toward those attending the practice
more frequently.

Data. Although the original PCAT tool had been valid-
ated,” for some scales we relied on the nonvalidated
abridged version of a validated scale. We made the tool
available in 2 languages only (French and English) and
used the services of translators to reach patients who
spoke netther of these languages. Although we felt it
was essential to capture the essence of the experience of
patients from linguistic minority groups, the use of an
intermediary allows for biases or inconsistencies to be
introduced during the translation process.

Ideally, the selection of practices for the case study
would have been informed by the results of the quantit-
ative surveys concerning the quality-of-care indicators.
This would have allowed us to select negative or deviant
cases within each model for in-depth analyses.
However, because of time constraints, sites were invited
to participate in both components (guantitative and
qualitative) of the onset of the study.

Participation. This study was conducted at a time when
Ontario primary care practices were saturated with gov-
ernment-sponsored studies, which likely contributed to
the suboptimal participation rate. The practice response

DAHROUGE ET AL

rate was best in models from which we obtained sup-
port from their ceniral organizational group (CHC and
HS0). Despite lower participation rates in FFS-FHG
and FHIN practices, comparative data suggest that the
study population was adequately representative. All but
1 scale had completion rates of 94% or higher.

We compared the study patient population with the
general practice population in CHCs and found that
CHC participants were older, more likely to be female,
had completed a higher level of education and had a
higher income than the general CHC population. In
Canada older people, women and people with higher
socio-economic status are more likely to visit their fam-
ily physician, and thus these differences between the
CHC patients surveyed and those served in CHCs may
be related to our waiting room sampling approach
rather than participation bias.”

Conclusions

This is the first comprehensive pan-Ontario evaluation
of models of primary care. The breadth of data collected
will allow an in-depth description of the practices be-
longing to each model type. An evaluation of the prac-
tice factors (organizational features and practice
attributes) associated with better performing practices
should help inform policy-makers about optimal fea-
tures in primary care practices and shoud help inform
practice managers about how best to structure their
practices to serve their disadvantaged patients. This art-
icle may also be useful to researchers interested in in-
vestigating issues related to quality of care and
organizational performance in primary care.
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Appendix 2: Study processes
Two goals directed our study process: data quality and minimal practice disruption.

Data quality

Personnel training. The survey administrators received a half-day of training at a central location and were then paired with
an experfenced survey adminkstrator for 2-3 days of fleldwork at 1 practice. The chart abstractors recelved 2 days of training
at a central lecation and then carried out 1 day of fleldwork with an experienced chart abstractor. Each group was gulded by a
detailed instruction manual. Data collectors were alse provided with a toll-free telephone number for the project team 5o that
they could call if they had any questions or needed to report problems encountered In the field. Instruction manuals were
revised periodically to reflect new information and were re-disseminated to the data collectars.

Data collection processes. AL the first visit to the practice, the chart abstractor met with the office manager (and, when
possible, the participating providers) to distribute and review the content of the practice and provider surveys and to offer
assistance in interpreting the guestions. | a survey was not completed during the data collection period in the practice, it was
left with the respondent together with a cover letter and a self-addressed, postage-paid return envelope. A research assistant
telephoned non-regponders after 2 weeks, and, when required, this was followed by the mailing of a second (and, if necessary,
third) copy of the survey package. The site received financial compensation only when all surveys had been returned and data
callection completed. To increase the rate of completion of patient surveys, the survey administrators were avallable to
answer patlent guestions and ensure that patients leaving the office completed the post-visit survey.

Chart abstractors were required to famillarize themselves with the charting system of each practice and inguire about all
potential sources of clinical information, including electronic and paper-based medical records, registries of influenza
vaccinations, medication lists and laboratory results,

All patients and providers participating in semi-structured interviews had first completed the survey, Qur early access to
quantitative data allowed us to customize to some extent the interview guide for each respondent. The providers’ interviews
focused on interrelationships between the organizational structures and processes, the practice context and the various
dimensions of quality of care. The interviews with patients explored their experience receiving health care whereas those with
key informants emphasized macro level issues such as governance and accountability. The average interview duration was %0
minutes.

Data entry. We used a web-based clinical data management tool (TrialStat Corporation, Ottawa, Ont. ) to store all quantitative
data. The customized electronic data capture forms contained rules for data entry validation {ranges, missing information and
internal consistency [i.e., congruence between the data entered in related fields]) so as to minimize data entry errors, The
survey administrators and chart ahstractors entered the results of the surveys and chart andits, respectively, into the system
from remote locations. Variable fields, labels and data were then exported directly into SPS5 {SPSS Inc., Chicago, I1L.) for
analysis. Data entry validation (targeting all chart abstractors and survey administrators) was performed by a research
associate, All qualitative interviews were transcribed verbatim using Microsoft Word and were then validated and imported
into M& (OSR International, Dencaster, Victoria, Australia) for analysis.

Minimum disruption to the practice

To minimize disruption to the practice and to ensure a seamless effort, the data collectors received reievant information for
each site, Including the type of facility, contact information, participating providers and the best day and time to call. The
chart abstractor and survey administrator coordinated the logtstics of their data collection efforts befaore contacting the site.
One team member was assigned to be the point of contact with the practice, and the 2 team members maintained contact
with each other throughout the data collection perlod. Survey administration and chart abstraction required an average of 31
and 20 hours per practice, respectively.
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Appendix 1: Quality control processes

Tool piloting

Drafes of the surveys were reviewed and piloted iteratively by members of the study team until general consensus was reached
about tool readiness. External piloting of the surveys and chart audit took place between July and October 2005 and involved &
practices in the Ottawa area: 2 FF5 practices, Z FHGs, 1 FHN and 1 CHC. The practices were recruited sequentially, allowing
for adjustments to be made to the study tools in respanse to the results from the previous site piloted. At each site 1 practice
survey was completed, 30 patients were surveyed and 30 charts were reviewed, In total, 18 consenting physicians completed
the provider survey,

The piloting process identified a number of issues that allowed us to refine the chart audit, to clarify some survey questions
and to streamline the process. Most of the changes were to the questions that had been added to the instrument by the study
team. We modified a validated scale anly when absolutely necessary. Smaller numbers of concerns were raised at successive
iterations of the tools; the fterative process was stopped when no new issues were identified. Two of the pilot sites (1 CHC and
1 FHH) were also visited by the qualitative researchers to validate the provider and patient interview guides.

Validation of survey data entry

Survey administraters administered the patient surveys and entered the data inte a web-based program. In certain sites, they
also recruited patients for the qualitative component, Chart abstractors were respensible for distributing the provider and
practice surveys and performing the chart audit and its web-based data entry. Shortly after we initlated data collecthon, a
research asseciate performed duplicate data entry for patient surveys and chart audits for 8 sites to estimate data-entry error
rates for all chart abstractors and survey administrators. Error rates were 1.3%, 1.4%, 4,4% and 0.33% for patient, provider and
practice surveys and chart audits, respectively. A substantial proportion of the discrepancies observed In the survey data
related to the assignment of 0" by the survey administrators In numeric Melds where no data had been recorded on the form.
Detailed feedback and instructions were provided to all personnel involved in data entry. To ensure that high-quality data
were collected, at the end of the study the data from all provider and practice surveys were re-entered by another research
associate (double data entry) and errors were corrected. A final randem verification of the data entry for the patient surveys
found that the averall error rate had dropped to 0.5%.

Chart audit validation

Seven chart abstractors performed chart abstractions at 137 practices. Because this process is rather complex and prone to
human errar, a review process was set up to ensure the guality and consistency of data extraction. The abstractars were
informed that validation would take place throughout the study and were required to maintain for that purpose a list of the
charts they had reviewed at each practice. Validation involved duplication of the entire data extraction for B charts. We
defined levels of error and took action according to the extent to which these errors were observed. An error that led to the
fallure to recognize eligibility for more than one manoeuvre (e.g., age miscalculated, chronic disease not recognized) was
cansidered most significant {level 1). A level 2 error was defined as a missing visit record or incorrect attribution of eligibility
that led to a single manoeuvre or sub-question being missed. All other coding errors were considered minor. The presence of
at least one level 1 error or two level 2 errors was considered a significant problem and led to the validation of all the
remaining charts that had been reviewed at that practice. Errors encountered were corrected on the data collection form. The
chart abstractors were informed of their errors, and this opportunity was used for further general training. The abstractors
also received ongeing training and support throughout the chart abstraction process,

The first round of validation was performed very shortly after the start of the study and involved the first 2 sites completed by
each of the 7 chart abstractors, At that time, level 2 errors (at least 2) were identified in the charts of 2 abstractars. The
second round of validation occurred during the winter of 2006, At that time, & abstractors were active; again 2 sites were
randomly selected for each abstractor and the same procedure was followed. Mo significant problems were encountered,

Qualitative component

We used several procedures to ensure the validity of the gqualitative findinas. We adopted the criteria defined by Lincodn and
Guba for naturatistic inguirkes.[16] First, we offered a detailed description of each site and of each primary health care maodet,
Providing a thick description is ene of the key characteristics leading Lo the transferability of qualitative results to other
contexts. [17] Second, we atked external peer reviewers ta critique and challenge our research desian, analytic strategy and
interpretation of findings to fncrease the level of dependability of our study. We also engaged in member-checking procedures
to establish the credibility of our findings by sending eur case study reports to members of the 8 participating sites. The key
informants were also asked to review a draft copy of the final report, Finally, the use of data triangulation technigues
increased the construct validity of our measures for the performance domain (far both the quantitative and qualitative
components). We blended qualitative and quantitative approaches to answer the research questions and reach consistent and
valid conclusions. This approach also allowed us to verify the validity of the constructs addressed in the guantitative survey.
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Appendix C: Questions making up the family-centeredness scale on the provider survey.

PROBABLY | DEFINITELY | NOT SURE,
DEFINITELY | PROBABLY NOT NOT DON'T KNOW

1. Does your office ask the

patients about their ideas

and opinions when

planning treatment and Q = Q = Q

care for the patient or

family member?
2. Does your office ask about

illnesses or problems that

might run in the patient’s Q d Q d Q

families?
3. Is your office willing and

able to meet with family

members to discuss a Q = Q = Q

health or family problem?

4. How often are each of the following included as a routine part of your health assessment?
DEFINITELY = PROBABLY PROBABLY = DEFINITELY NOT SURE,
NOT NOT DON’T KNOW

Use of:
a. Family genograms, family

APGAR (| d (| d (.
Discussion of:
b. Family health risk factors

(e.g. genetics) Q u Q a a
c. Family economic

resources Q d Q u =
d. Social risk factors (e.g.

loss of employment) Q u Q u u
e. Living conditions (e.g.

working refrigerator, heat) Q u Q u u
f. Health status of other

family members Q u Q u u
g. Parenting a a a d d
Assessment of:
h. Signs of child abuse Qa a a d u
i. Indications of family in

crisis Q J a d d
j- Impact of patient’s health

on family functioning Q u Q d u
k. Developmental level a a a a a
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