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Abstract

Purpose—We developed and tested a multi-modal intervention, delivered in the home health
care setting, aimed at increasing osteoporosis treatment rates to prevent fractures.

Material and Methods—The intervention focused on home health nurses. Key components
included: nursing education; development of a nursing care plan; patient teaching materials and
creation of physician materials. Nursing education consisted of a lecture covering osteoporosis,
fracture risks and prevention, and the effectiveness of anti-osteoporosis treatment options. Patients
received education materials concerning osteoporosis and anti-osteoporosis medications. A
pocket-sized treatment algorithm card and standardized order sets were prepared for physicians.
Focus groups of physicians and nurses were conducted to obtain feedback on the materials and
methods to facilitate effective nurse-physician communication. Successful application required
nurses to identify patients with a fracture history, initiate the care plan, prompt physicians on risk
status, and provide patient education. The intervention was piloted in one field office.

Results—In the year prior to the intervention, home health patients (n=92) with a fracture history
were identified in the pilot field office and only 20 (22%) received osteoporosis prescription
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therapy. In the three months following the intervention, 21 newly enrolled patients were identified
and 9 (43%) had received osteoporosis prescription medications.

Conclusions—Home health care provides a venue where patients and physicians can be
informed by nurses about osteoporosis and fracture risks and, consequently, initiate appropriate
therapy. This multi-modal intervention is easily transportable to other home health agencies and
adaptable to other medical conditions and settings.
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1. Introduction

Osteoporosis is a major public health problem worldwide that contributes to more than 2
million fractures each year in the United States alone [1]. Not only are fractures associated
with a loss of mobility, but up to 22% of women and 33% of men with a hip fracture will not
live a full year [2] and approximately 44% of survivors will suffer a second fracture within
five years [3]. Despite guidelines from the National Osteoporosis Foundation (NOF)2 to
consider United States Food and Drug Administration approved medical therapies in
postmenopausal women and men aged 50 years and older following a hip or vertebral
fracture [4] and evidence that these therapies have been shown to decrease fracture risk in
patients who have had fragility fractures [5-16], studies have shown that only 3-32% of
patients receive any osteoporosis care after sustaining a hip fracture [17-21].

Half of the Medicare patients discharged from the hospital after a hip fracture receive home
health care services [22], and this may provide an excellent setting for secondary fracture
prevention through the receipt of anti-osteoporosis medications known to reduce recurrent
fractures [5-16, 23]. Although the opportunity to intervene through home health programs
appears great, few studies have focused on this setting. Through our ongoing partnership
with a state-wide home health care agency admitting over 8,000 home health patients per
year, we found that only 17% of persons newly enrolled in home health after discharge from
a hip fracture received secondary prevention measures for osteoporosis in the form of anti-
osteoporosis medications [17]. Further, other studies have documented the difficulty of
increasing appropriate physician prescribing of osteoporosis medications. Studies of
physician-based interventions to improve osteoporosis care conducted in different settings
revealed only small effects, at best [24-26]. Thus, we need new health system approaches to
improve quality of care in this challenging clinical area, where even approaches as widely
accepted as case management have not yet been proven [27]. This paper reports on the
development of an intervention designed to improve osteoporosis care in a home health
setting and the findings from the pilot testing of the intervention. We also describe our plans
for a future large scale evaluation of the intervention to be implemented in multiple home
health agencies.

aAbbreviations: CERTS, Centers for Education & Research on Therapeutics; EMR, electronic medical record; NDP, nursing diagnosis
pathway; NGT, nominal group technique; NOF, National Osteoporosis Foundation; QA, quality assurance
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This project employed a multi-modal approach to improve osteoporosis care for home care
patients at high risk for fractures. Specifically, we developed a high-intensity intervention
aimed at increasing receipt of anti-osteoporosis medications in the home health care setting
and pilot tested the intervention in one home health office. The intervention includes: (1)
training and development of materials to enhance nurse-patient and nurse-physician risk
communication; (2) development of standard care pathways incorporated into the home
health agency’s electronic medical record (EMR) system (Homecare Homebase, LP, Dallas,
TX); (3) and creation of standardized physician order sets (i.e. dietary supplements and
prescription anti-osteoporosis medications) accompanied by a pocket-sized treatment
algorithm card. In developing our intervention, we were mindful that home health nurses
were the key to success.

2. Material and methods

The following sections and Figure 2 provide information on the timing and steps of the
development and implementation of the pilot program and the intervention components
used. To minimize cost and start up time, we used existing materials (i.e. treatment
algorithm card) or modified materials already used by the home health care agency or
practicing physicians (i.e. standardized order sets) for each intervention component. This
had the added benefit of increasing efficiency of implementation as the home health care
agency staff had some familiarity with the intervention components prior to implementation.
Over the pilot project period of 15 months, the commitment from the research coordinator
was approximately 20% full time equivalent; four project investigators contributed an
additional 5-10% full time equivalent for this same period of time.

2.1. Intervention development

The intervention was developed in partnership between university researchers and Alacare
Home Health and Hospice, Inc. (Birmingham, AL), a private, not-for-profit, Medicare-
certified home health agency with offices throughout Alabama admitting over 8,000 patients
referred annually by over 3,500 rural and urban physicians. Of particular note, the agency
utilizes an EMR that captures detailed information on diagnoses, over-the counter and
prescription medications, and nurses’ clinical assessments and progress notes. The EMR is
used by 150 home health providers in 17 states (Homecare Homebase, LP, Dallas, TX).

A key component of the intervention was to educate home health nurses about osteoporosis
and fragility fractures and also about the availability and effectiveness of preventive
therapies. The intervention prepared nurses to interact with patients as health educators and
with physicians as patient advocates. In the former role, the nurse used the standardized care
pathways to educate and inform their patients. In the latter role, the nurse used a pocket-
sized treatment algorithm card (Appendix 1) and standardized order sets (Appendix 2) as
tools to promote appropriate physician prescribing consistent with national osteoporosis
guidelines [28-29]. The overarching goal was to bring nurses and physicians to the
understanding that the presence of a fragility fracture (in the absence of cancer or other
conditions that would not require traditional osteoporosis treatments) was diagnostic for
osteoporosis, and treatment should be considered without the need to conduct further testing,
which may be inconvenient for home care patients.
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2.2. Integration of the intervention into standard care

The typical patient sequence of care is outlined in Figure 1. Once a patient was referred to
the home health agency, the home health nurse completed a comprehensive intake
assessment and created a care plan. After the intake assessment, patient care plans are
uploaded to the EMR and must be approved by a quality assurance (QA) nurse assigned to
each branch office. To ensure that appropriate care plans are activated for each patient, the
QA nurse either approved or rejected each aspect of the care plan based on its
appropriateness for the patient. Once approved, the home health nurse then carried out the
care plan over the subsequent in-home care visits. At the same time, the treating physician
was sent the care plan and standardized order sets, as indicated.

For our program, home health nurses first identified patients at high risk for fracture and
activated a Nursing Diagnosis Pathway (NDP) focused on osteoporaosis care that included
patient education information such as risk factors for osteoporosis (Appendix 3). The QA
nurse would confirm that the patient had a fracture ICD-9 diagnosis code (733.1x, 800 —
829) and ensure that the osteoporosis NDP was activated as part of the care plan.

2.3. Preliminary steps

2.3.1 Home health nurse and physician Input—Nominal Group Technique (NGT)
sessions were used to develop the process and materials for improving nurse-patient and
nurse-physician communication. NGT fosters creativity by helping group members
articulate meaningful responses to targeted questions, avoiding the ambiguity common in
unstructured discussions [30-31]. After developing draft intervention components, project
investigators (MLK, JRC) and the research coordinator (RO) conducted separate one hour
NGT sessions with a group of 15 home health nurses and with a group of 10 physicians who
refer patients for home health care. Prior to their NGT session, home health nurses received
continuing education credits for attending a thirty minute educational talk on osteoporosis.
Physicians were compensated with a $250 honorarium for their participation. During each
NGT session, all intervention components—NDP, nurse-patient communication, nurse-
physician communication, standardized order sets—were reviewed and refined following
the principles of usability testing” [32].

2.3.2. Nurse Education and Training—Prior to implementing the pilot program, we
conducted a training session with the home health nurses. The training session lasted
approximately one hour and occurred at the branch office during the weekly team meeting.
The training session included detailed information on the evidence regarding the prevalence
of osteoporosis, fracture risks and sequelae, and fracture prevention measures, including use
of prescription drugs. Training also addressed how to convey the patients’ risk for future
fracture and need for fracture prevention to both patients and physicians. Nurses were
trained and provided with supporting evidence from the medical literature to answer
physician questions regarding fracture risks, treatment thresholds, national osteoporosis
management guidelines, and medication orders. This aspect of the intervention prepared the
nurse to better communicate the risks and benefits of osteoporosis treatment to patients, thus
promoting initial acceptance and sustained adherence to treatment, improving patient (or
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caregiver) understanding, and increasing the ability of patients to communicate with their
physicians about osteoporosis.

2.3.3. Development of a Nursing Diagnhosis Pathway (NDP)—We worked closely
with the home health care agency’s Director of Information Technology to build our NDP
on the existing template used by the agency for all of their NDPs. This allowed us to
implement our NDP immediately at no cost and required no additional training of nurses to
familiarize them with the general layout of our NDP. Implementation only required for the
home health nurse to reboot her hand held device used to access all NDPs. The NDP was a
plan of care contained within the EMR and activated for patients identified as being at high
risk because of a prior fracture. The NDP outlined steps to be taken by nurses to reduce
fracture risks (Appendix 3). First, the nurse determined whether the patient was currently
taking medications for osteoporosis. If so, the NDP provided information concerning the
medication and how it is taken that is to be communicated to patients with learning
objectives specified. For example, a patient prescribed an oral bisphosphonate medication
was taught to take the medicine first thing in the morning with a full glass of water, 30
minutes prior to eating or drinking anything. They were also instructed to not lie down for a
minimum of 30 minutes after taking the pill. The learning objective was for the patient to
provide verbal understanding (i.e. correctly repeat back the instructions to the nurse). If the
patient was not on medication, then the NDP called for notification of the physician and
provision of standardized order sets to facilitate the physician’s choice of treatment. In either
case, the NDP detailed a set of learning objects related to osteoporosis including verbal
understanding of (1) what osteoporosis is, (2) what causes weak bones, (3) predictors of
osteoporosis, (4) ways to prevent bone loss and fractures, (5) sources of calcium and vitamin
D, and (6) how and what to discuss with their physician.

2.3.4. Development of Patient Education Materials—The primary material for
patient teaching was the free pamphlet, prepared by the US Department of Health and
Human Services, The Surgeon General’s Report on Bone Health and Osteoporosis: What It
Means To You [33]. The learning objectives in the NDP were tailored to reflect information
in the report. Secondly, nurses discussed strategies for patients to use in discussing bone
health and prevention with their physicians. The basis of this patient education was the
techniques described in —How to Talk to Your Doctor” [34-37]. An initial supply was
provided to the branch office by the research coordinator. Pamphlets were re-ordered as
needed by the research coordinator.

2.3.5. Development of Physician Materials—Using feedback received from the NGT
sessions with both home health nurses and physicians, we developed standardized order sets
for both prescription anti-osteoporosis medications and calcium and vitamin D supplements
(Appendix 2). To increase familiarity for the prescribing physician and home health nurse,
the layout of each order sheet was based on a standard prescription pad. Furthermore, the
order sets were designed to minimize the time obligation for physicians while providing all
available options for osteoporosis medication. Medications were grouped by route of
administrations and presented in alphabetical order. A check box was located next to each
medication allowing physicians to simply check which medication they would like to
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prescribe. The sets also included instructions on faxing the orders to either the patient’s
pharmacy or the home health care branch where the patient was receiving care.

The order sets were developed to assist physicians to tailor a customized, specific
osteoporosis management plan without preference to any particular prescription medication.
Recommended options include prescription medications approved to treat osteoporosis,
vitamin D and calcium supplements, and other measures aimed at fracture prevention (e.g.,
hip protectors, fall risk assessment and mitigation). Although a variety of osteoporosis care
options are presented and could be customized for each patient, the default pathway, based
on national osteoporosis performance measures included receipt of an anti-osteoporosis
prescription medication, calcium, and vitamin D [28, 38-39]. Order sets were printed at the
branch office as needed.

Physicians also received a previously developed pocket treatment card (Appendix 1) that
included a treatment algorithm and frequently asked questions related to treating patients
with a history of a fracture in the home health care setting [40]. This pocket card along with
an article that explained the rationale behind the treatment algorithm was distributed to
physicians in the community who referred patients to home health care. These cards were
supplied to the home health care agency by the research coordinator. The distribution to
physicians occurred at the time of intervention implementation, and was carried out by the
home health care agency marketing team members that routinely met with the physicians
treating the home health patients.

2.4. Pilot program implementation

One branch office was designated as the pilot location. A one hour introductory meeting was
held with all of the branch personnel that would be involved with the project (home health
nurses, marketing team, branch manager, quality assurance nurse). The first thirty minutes
of the meeting included information on preventing recurrent fractures in home health care
patients and was presented by project investigators (JC, JLL, and MLK). The second half of
the meeting consisted of an overview of the research process, the intervention program, a
review of the intervention components including the nursing diagnosis pathway, and time
for questions and answers. Initial feedback from home health care agency personnel led to
slight modifications to the physician order sets. With the assistance of the branch manager,
we developed plans for contacting physicians and tracking patients from the branch. The
branch manager also assigned a mid-level nurse manager as point person to oversee the
implementation and maintenance of the pilot program. This point person spent 2-2 % hours
each week tracking patients, ensuring that the NDP was activated, and following up with the
physician office if order sets were not returned.

Following the introductory meeting, the research coordinator (RO) contacted the branch
point person every two weeks for a fifteen minute telephone meeting to obtain a status
update and discuss any problems with the program. When problems occurred, the project
investigators were informed and decided on a resolution. These discussions also led to
additional modifications to the standardized order sets.

Contemp Clin Trials. Author manuscript; available in PMC 2014 June 04.
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Three months after the introductory meeting, project investigators held a second one hour
meeting with the pilot branch personnel to discuss what aspects of the program were
working and what areas needed improvement. Home health nurses had successfully
implemented the care pathway for all patients with a history of fractures and the point
person had faxed the order sets to the referring physicians. At the completion of the three
month pilot period, branch personnel had no additional recommendations for modifications
of the process or the materials.

3. Pilot Study Findings

To evaluate the efficacy of the pilot intervention, we first identified all patients with a
fracture diagnosis (i.e. 733.1x, 800.x-829.x) from the EMR in the home health care agency’s
data warehouse. We then examined de-identified data including the past use, initiation, and
(if relevant), discontinuation of bisphosphonates identified using National Drug Codes and
drug name, vitamin D, and calcium supplements for the period(s) patients were in home
care. The main outcome of interest was receipt of anti-osteoporosis medication while
enrolled in home health care. We conducted a simple comparison of medication prescription
rates the three months before and the three months after the intervention was implemented,
using Fishers exact tests to assess statistical significance and t-Tests for difference in
proportions to determine confidence intervals. Results from our pilot test can be seen in
Table 1. The differences between before and after pilot period proportions for use of anti-
osteoporosis medications and for calcium and vitamin D supplements (Table 1) were 22%
(95% CI1 0%-44%, p < 0.05) and 31% (95% CI 9%-51%, p < 0.001) respectively.

4. Discussion and conclusion

4.1. Discussion

This project addresses the very significant public health problem of osteoporosis related
fractures faced by vulnerable older adults in an understudied health care setting. While a
reduction in fractures is the ultimate goal of all osteoporosis interventions, increasing the
rates of guideline-recommended process of care measures, specifically the receipt of
prescription anti-osteoporosis therapies, serves as the endpoint in this pilot study. Due to the
limited sample size and follow up time it was beyond the scope of this pilot program to
study fracture outcomes. However, results from clinical trials [5-16] indicate that changes in
the osteoporosis care process (i.e., treatment with osteoporosis agents) result in a significant
reduction in fracture outcomes. Our work builds on the federal mandate prompted by the
Institute of Medicine to improve continuity of care and improve communications among
providers [41], as is now promulgated as an osteoporosis performance indicators that was
developed by the American Medical Associations Physician Consortium [28], approved by
Ambulatory Quality Alliance [38], and now part of the Centers for Medicare & Medicaid
Services Physician Voluntary Reporting Program [39]. Given previous work demonstrating
the difficulty in improving physician-directed osteoporosis practice patterns [24-26] and the
absence of studies testing practice improvement interventions in the home health setting, we
chose to test a high-intensity intervention versus usual care. Our project is unique in that the
focus of our intervention was the home health nurse. We engaged a team of experienced,
multidisciplinary researchers. Our first priority was to design a comprehensive integrated
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intervention with the greatest likelihood of producing meaningful public health
improvement in a novel setting, for osteoporosis where there are proven treatments that are
currently very poorly utilized [28]. Simplification of participation on the part of all
providers, but especially physicians, may be a key factor in increased implementation of
evidence based practices.

While we successfully increased receipt of anti-osteoporosis medications, there were a few
challenges that occurred during the piloting of the program. One ongoing challenge was
staff turnover. New nurses had to be informed of the program and instructed on what their
role was. This “training” fell to the branch point person and nurse managers adding to their
existing workload. An alternative approach for future incarnations would be a training tool
kit with a DVD and manual that would be provided to each new staff member.

A second challenge was assuring the receipt of materials and order sets by the prescribing
physician. Based on feedback from the nurses and the branch point person, we quickly
realized that one universal approach would not suffice for the various physicians. For
example, some physicians requested the materials by fax while other requested them be
delivered in person by the marketing team or field nurse. Consequently, the branch point
person had to maintain each physician’s preference has part of her tracking of each patient.

4.2. Conclusion

Since the intervention materials are not agency or health system specific, this multi-modal
intervention should be easily transportable to other home health agencies. Furthermore, we
developed the materials so that they can be quickly modified thereby making them adaptable
to other medical conditions and settings. We experienced this first hand as order sets were
modified in the field based on physician preference. To help with implementing in other
health care settings, we will develop a training manual and tool kit that will be made freely
available through the national Center for Education and Research on Therapeutics (CERTS)
network and part of the Nursing Communication Seminar. This will also help address the
challenge of staff turnover described earlier.

In addition to the training manual and tool kit, the automated reminders and standardized
order sets will be built upon the Homecare Homebase Electronic Health Record, which is
used by over 150 home health care agencies throughout the nation. If proven effective, the
Homecare Homebase leadership is enthusiastic about promoting wide-spread dissemination
of the intervention. Finally, we will prepare executive summaries suitable for distribution
through the National CERTs websites, the Education and Dissemination Core, the American
Society of Health-System Pharmacists, the National Association for Home Health and
Hospice, and the Deep South Musculoskeletal CERTS partners.

We are currently conducting a group-randomized trial to evaluate our intervention on a
larger scale. The unit of intervention and the unit of randomization is the regional home
health office and the unit of observation is the patient. Home health offices have been
randomly assigned to receive either the intervention, or to continue current standard
operations. Randomization was stratified by baseline treatment rates and the number of
eligible patients. The study is ongoing.
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Refer to Web version on PubMed Central for supplementary material.
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Modify and revise physician order sets and Nursing
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evaluate physician order sets and care plan
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Fig. 2.
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Results from pilot study.

Table 1

Time Period Fracture Diagnoses N | Prescribed OP Drug N (%) | Calcium and/or Vitamin D N (%)
20072 (pre-intervention) 92 20 (21) 11(12)
12/2008 — 2/20092 (post-intervention) 21 9 (43) 9 (43)

a., . ! . . .
At single branch office where intervention was piloted
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