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Summary
Objectives: To help manage the risk of falls in home care, this study aimed to (i) identify home 
care clinicians’ information needs and how they manage missing or inaccurate data, (ii) identify 
problems that impact effectiveness and efficiency associated with retaining, exchanging, or pro-
cessing information about fall risks in existing workflows and currently adopted health information 
technology (IT) solutions, and (iii) offer informatics-based recommendations to improve fall risk 
management interventions.
Methods: A case study was carried out in a single not-for-profit suburban Medicare-certified home 
health agency with three branches. Qualitative data were collected over a six month period 
through observations, semi-structured interviews, and focus groups. The Framework method was 
used for analysis. Maximum variation sampling was adopted to recruit a diverse sample of clini-
cians.
Results: Overall, the information needs for fall risk management were categorized into physiologi-
cal, care delivery, educational, social, environmental, and administrative domains. Examples include 
a brief fall-related patient history, weight-bearing status, medications that affect balance, availabil-
ity of caregivers at home, and the influence of patients’ cultures on fall management interventions. 
The unavailability and inaccuracy of critical information related to fall risks can delay necessary 
therapeutic services aimed at reducing patients’ risk for falling and thereby jeopardizing their 
safety. Currently adopted IT solutions did not adequately accommodate data related to fall risk 
management.
Conclusion: The results highlight the essential information for fall risk management in home care. 
Home care workflows and health IT solutions must effectively and efficiently retain, exchange, and 
process information necessary for fall risk management. Interoperability and integration of the vari-
ous health IT solutions to make data sharing accessible to all clinicians is critical for fall risk man-
agement. Findings from this study can help home health agencies better understand their informa-
tion needs to manage fall risks.
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1. Background
Home healthcare, referred to as home care henceforth, is defined as episodic and intermittent sec-
ondary care services provided to home-bound patients in their homes. Serving mostly the elderly 
[1], home care involves skilled care services provided by nurses, physical therapists, occupational 
therapists, speech therapists, social workers, and home aides [2]. Home care is a critical component 
in the continuum of care for many patients who require recuperative and rehabilitative services after 
hospital discharges [3–6]. It enables patients to achieve better recovery, gain strength, regain func-
tionality, and become independent more quickly [7].

Home care is an important component of the overall healthcare industry in the United States 
(US) with a projected increase in its utilization and expenditures. In 2013, approximately 3.5 million 
Medicare1 beneficiaries, who were 65 and above, received home care services from nearly 12,000 
home health agencies (HHAs) [9]. This age group is projected to increase from 14 percent in 2010 to 
the levels of above 16 and 19 percents in 2020 and 2030, respectively [10], thus indicating a higher 
utilization of home care services [11]. In this context, providing quality home care is and will be es-
sential in order to reduce expensive hospital re-admissions and emergency room (ER) visits [12, 13].

In home care, falls rank as the top potentially avoidable event that leads to hospital re-admissions 
and the ER visits [14, 15]. For home care to fulfill its promises, effective management of fall risks is a 
necessity. Fall risk management is defined as determining a patient’s fall risks in conjunction with 
the appropriate interventions to reduce those risks [16–18]. Therefore, identifying the clinicians’ in-
formation needs to effectively manage fall risks in home care becomes an important goal, which is 
addressed by this study.

2. Objectives
To support fall risk management in home care, this study aimed to:
1. Identify home care clinicians’ information needs for fall risk management and how they manage

missing data or data of questionable validity or accuracy.
2. Identify the information management problems associated with retaining, exchanging, or pro-

cessing information about fall risk management in the existing home care workflows along with
the currently adopted health information technology (IT) solutions.

3. Offer a set of informatics-based recommendations to improve care coordination for fall risk
management.

To our best knowledge, earlier research studies did not specifically address the set of objectives out-
lined above.

3. Methods
Study design and settings: The study was designed as a case study, where the case was a single 
HHA, because an inherent requirement was to uncover information needs as they occurred in the 
workplace. A case study design is appropriate when the observed phenomena are inseparable from 
their context [19]. The study was descriptive in nature and adopted qualitative research methods 
[20– 22] to obtain rich and context-specific information. It took place at a suburban Medicare-certi-
fied HHA with three branches. This HHA is a part of a not-for-profit network including a rehabili-
tation center, physician practices, and two hospitals.

Participants: Maximum variation sampling [23] was used as a purposive sampling strategy to re-
cruit the participants for each data collection step. This strategy helped ensure the heterogeneity of 

1 In the US, the Medicare program, managed by the Centers for Medicare and Medicaid (CMS), is the federal 
health insurance program for people aged 65 years and above, as well as other younger people with certain 
disabilities or with end-stage renal disease [8].
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the participants for the purpose of obtaining different views, thus a comprehensive understanding of 
the research topic. The HHA was asked to identify a diverse group of full-time clinicians based on 
professional role, educational background, work location, and years of experience. The number of 
participants in the study was determined by the initial design, but the researchers made sure that 
data saturation occurred within the initially planned numbers. Participation was entirely voluntary 
and involved no incentives.

Measures and data collection procedures: Qualitative data were collected from home care clini-
cians over a six month period by conducting (a) observations, (b) semi-structured interviews, and 
(c) focus group discussions. Purposefully, data collection steps were executed sequentially. Starting 
with the observations allowed the researchers to gain deeper understandings of the phenomena 
early in the research. Later, the interviews helped uncover more details and clarify the findings. Fin-
ally, the focus groups helped further verify and validate the results by incorporating different per-
spectives. Prior to the start of data collection, the study was reviewed and approved by an Institu-
tional Review Board (IRB) for ethical considerations and protection of human subjects.

(a) Observations: At this step, five clinicians were observed throughout their work days. The ob-
servations yielded a better understanding of the context and phenomena under investigation 
[24–26]. Similar observations were used in previous health IT studies [27–29]. The observations 
took place at patients’ homes and during the commutes between the visits. Each observation lasted 
for approximately six to seven hours with an average of five visits per clinician lasting approximately 
one hour each. Field notes were gathered and kept in a hand-written journal with time stamps; dis-
crete data elements with some free text were recorded. All field notes were typed at the end of each 
observation day.

As it relates to fall risk management, the researchers observed all care delivery activities, use of 
HHA’s electronic health record (EHR)2, and communications with other healthcare providers, such 
as fellow clinicians, the physician’s office, or laboratory. As time allowed between visits, the re-
searcher asked the clinician open-ended questions to clarify observations, such as about policies, 
procedures, or other influences on information needs and workflows for fall risk management.

(b) Semi-structured interviews: A semi-structured interview was conducted over the phone 
with each one of the twenty clinicians. Semi-structured interviews allowed the researchers to explore 
themes and topics as they emerged during the interview. Each interview involved one participant 
and lasted one hour on average. All interviews were audio recorded and transcribed by the re-
searchers verbatim to ensure accuracy.

Using an interview guide developed earlier, the participants were asked to outline their workflows 
and describe the challenges associated with fall risk management in their workflows. Each partici-
pant was instructed to describe and discuss the availability of fall-related information and how he or 
she dealt with missing and inaccurate information.

(c) Focus groups: Four focus groups were conducted with fifteen clinicians. Only five clinicians 
who were involved in previous steps participated in the discussions. Focus groups helped the re-
searchers finalize the results and validate the findings obtained from earlier steps.

A facilitator manual explaining how to run the focus groups was prepared ahead of time to en-
sure consistency across the focus groups [30]. Each focus group lasted approximately one and a half 
hours and involved four participants on average. The participants in each group were from different 
clinical backgrounds reflecting how the HHA organized its interdisciplinary care teams in the field. 
The participants were asked to review and comment on the list of identified information needs for 
fall risk management. The researchers then asked the participants to review and comment on a 
workflow map of a routine visit specific to their discipline, thus allowing them to reflect on their 
workflows, specific information needs, and challenges they encountered regularly when managing 
fall risks. The researchers audio-recorded and transcribed the discussions, took general notes, and 
collected the participants’ handouts for analysis.

2 The researchers attended four EHR training sessions to gain insight how clinicians were trained to use it for 
managing fall risks.
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Data analysis: The Framework Method [31–33], a qualitative method used in many research do-
mains, including healthcare [34–37], was used for data analysis. The observation field notes, the in-
terview transcripts, as well as the focus group handouts, transcripts, and facilitator notes constituted 
the qualitative data to be analyzed. For this study, the researchers followed the steps outlined for 
Framework, which involved constructing an index, labeling data according to the index, and sort-
ing, summarizing, and synthesizing the data. The analysis was iterative [38] and started immediately 
after the first observation. It continued throughout the study. To reach consensus, the researchers 
met regularly to discuss the findings from each step and resolved any inconsistencies in the analysis.

4. Results
Home care nurses, physical therapists, and occupational therapists, all of whom were full-time em-
ployees at the HHA, participated in the study throughout its various steps. The participants’ profiles 
for each data collection step are illustrated in ▶ Table 1. Data saturation was achieved on the six-
teenth interview and after the third focus group; however, the researchers preferred a cautious ap-
proach and still completed all of the research activities as scheduled.

4.1 Information Needs
According to the results, the information needs can be categorized into six domains as illustrated in 
Table 2:
(i) Physiological: This domain encompasses information pertaining to disorders affecting organ 
and body system functions such as musculoskeletal disorders, cognitive impairments, or chronic 
conditions. It was vital to know the patient’s current and accurate clinical and physical limitations 
for therapy to help mitigate falling risks (Q1 – ▶ Table 3 for selected representative quotes). The pa-
tient’s ability to walk and move around the home was also important for fall risk evaluation; without 
which clinicians cannot predict the likelihood of a fall (Q2).

(ii) Care Delivery: This domain is associated with information that informs the HHA’s fall risk 
management activities and workflows such as the hospital discharge information, rehab and therapy 
notes, and weight-bearing status. The clinicians wanted to know if their patients have received any 
rehabilitative care, its outcomes, and any fall precautions (Q3). Prior rehabilitation notes from any 
referring hospital, such as the patient’s functional improvement as a result of therapy, were extremely 
helpful in evaluating the patient’s fall risks (Q4). Additionally, the clinicians wanted an accurate ac-
count of all medications that can affect their patients’ balance and increase the risk for falling (Q5 
and Q6), such as those prescribed for blood pressure and cardiac problems.

(iii) Educational: This domain has information related to the educational needs of patients, care-
givers, and clinicians for fall risk management. Examples include: patient education level and infor-
mation on medications’ effects on balance. The clinicians spent a considerable amount of time 
teaching their patients about medication effects on balance and fall risks (Q7). However, the clini-
cians had few resources, paper and electronic, readily available to them at patients’ homes to provide 
effective and comprehensive teaching on fall risk management. It was also important to know 
whether patients and their caregivers have spoken or written language difficulties, which can detract 
from the quality of communication between themselves and the clinician, resulting in a failure to 
understand the instructions and increasing fall risks (Q8).

(iv) Social: This domain contains information regarding the patient’s social ecosystem including 
culture, values, and caregiver availability. Due to the off-site nature of home care and the clinicians’ 
inability to continuously monitor their patients for falls, it was important to know the caregiver 
availability for assistance with performing activities of daily living (ADLs) at home (Q9).

(v) Environmental: This domain is concerned with information that describes the physical en-
vironment in which the patient lives in. Examples include broken or uneven steps and surfaces or 
clutter in the home. The clinicians wanted information about the patient’s home environment, 
whether it was cluttered or not, and how it affected the patient’s ambulatory efforts (Q10).

(vi) Administrative: This domain has information that is usually non-clinical in nature, yet cru-
cial for fall risk management activities and day-to-day operations. Examples include patient phone 
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and address, insurance information, and appointment scheduling. During the observations, all the 
clinicians verified patient phone numbers, insurance information, and upcoming appointments 
prior to leaving the home.

4.2 Dealing with Missing, Incomplete, or Inconsistent Data
The clinicians stressed that they started the care episode with little information important to fall risk 
management efforts (Q11). It was observed that the clinicians mainly received information from 
hospital discharge summary sheets, which included diagnosis, brief medical history, reason for refer-
ral to home care, hospital prescribed medications, and patient allergies; all without specific relevance 
to fall risk management. Many of the educational, social and environmental information critical for 
fall risk management were not exchanged. For example, the rehab notes, durable medical equipment 
(DME) orders, and patient psychosocial state were rarely communicated to the HHA.

At times, home care medical orders were general or imprecise without specific information that 
informs fall risk management interventions (Q12). For example, one medical order received by the 
HHA read “provide PT [physical therapy] as needed” without specifying goals for fall risk manage-
ment. Worse, the information in the HHA’s EHR and printed hospital discharge record were differ-
ent or inconsistent: many times the clinicians treated their patients for reasons other than the diag-
nosis reported in the hospital’s discharge record (Q13 and Q14). The examples of frequently incon-
sistent data include weight-bearing status and balance problems. Dealing with missing or inaccurate 
data for fall risk management was taxing. Ensuring that patient information is error free was not 
straight forward and required dedicating extra time and resources (Q15 and Q16). For example, ask-
ing the patient about the names of recently changed medications after visiting their primary care 
physician. It was more difficult if patients and their caregivers could not ascertain the correct infor-
mation due to dementia (Q17 and Q18). Therefore, clinicians communicated with their colleagues, 
physicians, or laboratory facilities to seek more accurate and current information that informs fall 
risk management (Q19 and Q20). Yet, there seemed to be lack of care coordination between 
multiple physicians caring for the same patient (Q21), which hindered fall risk management efforts 
at the HHA.

Despite such difficulties, patients and their caregivers expected that clinicians were able to resolve 
inconsistencies and inaccuracies in the data, otherwise the patient-clinician trust would be lost 
(Q22). When evaluating fall risk management efforts at the HHA, clinical supervisors also dealt with 
missing or inaccurate data. One clinical supervisor complained of how complex and time wasting 
fact finding can be when conducting quality investigations after a patient falls (Q23). Such informa-
tion was critical for refining falls-specific interventions and quality improvement efforts at the HHA.

4.3 Information Management Problems
The results showed that the workflows were complex and involved many problems with eliciting, ex-
changing, and processing information relevant to falls (Q24). The HHA received little information 
from the referring hospitals at the start of care relevant to fall risk management. Most referrals were 
sent via fax and were sometimes illegible. Very few referrals were entered directly into the EHR by 
the HHA’s liaison at the hospital. Most of the information provided in the referral were clinical in na-
ture; many of the non-clinical information critical for fall risk management were not exchanged. For 
example, information regarding the patient’s wight-bearing status (care delivery), language and in-
terpretation needs (social), or caregiver availability (social), were not included in the referrals.

When the intake department received the referral via fax, clinical information was primarily en-
tered into the EHR without specific relevance to fall risk management. While the intake staff are 
trained clinicians, they selectively entered what they deemed relevant for the overall home care epi-
sode without close attention to fall risks. Home care appointments were scheduled based on the re-
ferral information and patients’ clinical needs. Most clinicians reviewed the patient file on the EHR a 
day before the scheduled visit and some called their patients to make sure that the address was cor-
rect and that they will be home. At this step, clinicians usually did not ask their patients specific 
questions related to fall risks.
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At patients’ homes, the clinicians sometimes had a need to communicate with other clinicians or 
healthcare providers to request, obtain, or verify information that were necessary for fall risk man-
agement. For example, during an observation, one patient using crutches to move around his home 
was not provided with scheduled physical therapy services because his weight-bearing status could 
not be verified. The physical therapist asked the patient and caregiver about his recent appointment 
to the orthopedic specialist and if the weight-bearing status changed, but neither could remember; 
the EHR had no related notes either. The therapist tried calling the physician’s office, however no 
one was available to provide her with an answer; and, she was told that she would receive the infor-
mation verbally over the phone. However, the therapist did not receive the information during the 
visit, thus the patient was arguably at a higher risk for falling because he could not receive the thera-
peutic services that would enable him to move safely at home. While the EHR was capable of ex-
changing secure messages between the HHA clinicians, it did so asynchronously, not in real-time. 
Clinicians had to synchronize their data with the main servers using a secure network to receive up-
dates or send messages.

4.4 Current Health IT Solutions
The clinicians mainly used the two available health IT solutions for fall risk management: the EHR 
and an online application to report fall incidents. The clinicians were able to access these solutions 
remotely using laptops. The EHR used by the HHA had tabs and checklists for fall risk management. 
For example, the clinicians were able to use the Missouri Alliance for Home Care (MAHC)[39] fall 
risk assessment tool to calculate their patients’ fall risks. However, the clinicians mostly used it once, 
at the initial admission to home care, hence the results from the assessment did not change. The as-
sessments were also not saved to a common place where all clinicians can view them readily. In fact, 
the only way to access the assessment is navigating through the many clinical notes one-by-one and 
searching for it. Finding and reviewing falls-specific information in the EHR was not straightfor-
ward and often times required complex navigation within the system (Q25 and Q26).

Despite the online availability of the EHR from patients’ homes, clinicians reported that docu-
mentation during the visit was ineffective and inefficient for fall risk management. They emphasized 
that home care services often required clinicians to work within close proximity of their patients or 
even hold them sometimes, especially those that were at a higher risk for falling, thus indicating the 
clinicians’ inability to document and provide care at the same time (Q27 and Q28). Because the 
clinicians travelled between homes and saw many patients during the day, it was difficult to keep up 
with the documentation of information for fall risk indicators and interventions (Q29 and Q30). It 
was observed that the clinicians took brief clinical notes, including information related fall risk man-
agement, either on paper or in the EHR, and completed the EHR documentation at the end of the 
day (Q31). However, fall-risk assessments were completed directly in the EHR at the patient’s home 
using the laptop. Another issue was that the documentation itself was focused on procedural no-
tations rather than providing useful insights that inform fall risk management (Q32). The EHR 
allowed clinicians to record the number of exercises, the devices used for moving around the home, 
and vital signs. However, it did not show the patient’s progress and adherence to fall-risk interven-
tions and advice.

The HHA also used a separate online reporting application to enter witnessed and unwitnessed 
patient fall incidents; the application was available via the internet and accessible on the clinicians’ 
laptops in their patients’ homes. This application allowed for comprehensive and fall-specific data 
collection such as the location of the fall, any interventions that were taken beforehand, and con-
tributing factors that may have affected the outcome of the fall. It was observed that some clinicians 
documented fall incidents during the visit by asking the patients or their caregivers directly if they 
were available. Other clinicians took some notes on the incident on a piece of paper and entered the 
information at the end of the day after reviewing their handwritten notes. After clinicians reported a 
fall, their reports got reviewed by supervisors and quality assurance staff members. The clinicians 
were notified only after the reviews were completed, which usually took several weeks, and only for 
severe cases where harm from the incident resulted in an emergency room visit or hospital readmis-
sions.
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Although the HHA adopted some health IT solutions to help with fall risk management, it was 
evident that there were substantial limitations associated with responding to the clinicians’ relevant 
information needs in their workflows.

5. Discussion
Our results show that home care clinicians today often start caring for their patients with little im-
portant information that informs the care plan and critical to fall risk management; earlier studies 
have reported similar results [40, 41]. Several clinicians in our study reported challenges with the 
availability and accuracy of fall-risk related information, such as the weight-bearing status and DME 
orders from the start. The unavailability and inaccuracy of such critical information in the EHR can 
delay necessary therapeutic services aimed at reducing the patients’ fall risks and thereby jeopardiz-
ing their safety.

In addition, the clinicians did not have access to an updated and current medications lists in the 
EHR; the information from the referring hospitals were partial, incomplete, or inaccurate. Having a 
current and reconciled list of medications, highlighting those that can affect the patient’s balance 
and his or her ability to move, is critical to fall risk management efforts in home care [42]. It is im-
portant that all clinicians caring for the patient, have access to the same medications list, regardless 
of the format, paper or electronic [43, 44], otherwise, clinicians will not be able to make informed 
care decisions to manage fall risks.

In this study’s context, the lack of effective and coordinated home care services critical for fall risk 
management is indicated by gaps in the workflows and exchanged information. These gaps are cre-
ated as a direct result of the inability to capture and exchange fall-related information electronically 
in the EHR or via Health Information Exchanges (HIEs) [45]. Without explicit attention to fall-re-
lated information, such gaps can also be influenced by clinicians’ understanding of the scope and 
content of the information to be exchanged according to their discipline, context, and healthcare or-
ganization they work in [46].

Importance of contextual data: Important contextual information such as those in the edu-
cational, social, and environmental domains (▶ Table 2) are critical to fall risk management, care
workflows, and safer care practices in home care. Unfortunately, our results demonstrate that such 
information is not exchanged or even captured easily in either written or electronic format; it is 
often not documented and remains in the memory of clinicians [47].

If clinicians provide culturally congruent care to deliver more culturally sensitive fall-related 
clinical advice, it will be well received by patients and their caregivers [48, 49]. The clinicians should 
create a partnership with the patients and their caregivers to jointly develop a care plan that meets 
patients’ and caregivers’ sociocultural and healthcare needs. Doing so will ensure that patients and 
caregivers understand how fall risk management interventions fit within their cultural practices 
[50]. It is likely that once patients and caregivers feel that their culture, customs, and religion were 
understood by clinicians, they will be more receptive to fall-specific interventions and clinical ad-
vice.

While contextual data is critical and relevant to managing falls, caution must be taken not to use 
such data to discriminate against patients and their caregivers [51]. Rather, such information should 
be used to provide more culturally- and socially-sensitive care. It is also important to note that 
knowing such information may not be enough; clinicians must receive training on a continual-basis 
to become more sensitive, understanding, and aware of such factors.

Currently adopted health IT solutions: While health IT solutions play a critical role in the rapid 
and systematic collection and transfer of information critical to fall risk management [52–55], their 
benefits and full potential were not realized in the HHA studied. We observed that fall-related data 
were reported from multiple sources, however, there were many missing, incomplete, or inconsistent 
data in the currently adopted health IT solutions at the HHA.
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Despite the EHR’s capability to exchange Continuity of Care Documents (CCDs)3, the HHA did 
not utilize such function nor did it partake in any HIE networks. Presently, the CCD has no specific 
placeholder for patient culture, language barriers, or home environment hazards relevant to fall 
risks. While this standard may not be the answer, it is a step in the right direction.

Slow connections and network coverage issues throughout the areas serviced by the HHA limited 
the number of times clinicians synchronize the EHR to receive updates or send messages. Moreover, 
even after synchronization, clinicians did not get notified of incoming messages from their col-
leagues. They had to navigate to the specific patient record and view the messages tab.

Hence, they often left voicemails for their colleagues to check the messages queue in the EHR. 
These tedious steps eat away from the clinician’s limited time and productivity. Consequently, the 
patient’s fall risk increases when an important message is overlooked or missed.

Additionally, while it is beneficial to utilize a specialized application to report and capture com-
prehensive information related to falls, the application used by the HHA does not help detect any 
patterns or offer warnings to clinicians about their patients’ fall risks. In addition, the application is 
not integrated with the EHR and the data does not transfer to the patient’s electronic medical record.

6. Informatics-Based Recommendations
To improve communication and coordination critical for fall risk management, the HHA should 
consider interoperability and integration of its various health IT solutions and make data sharing ac-
cessible to all clinicians. The EHR should utilize the CCD’s ability of exchanging specific data el-
ements that can help inform fall risk management interventions such as clinical problems, func-
tional status, life style, and ethnicity.

Since the clinicians had access to the EHR on their laptops, it would be useful for the to upgrade 
its EHR’s messaging capability to become synchronous and prompt. The EHR should be capable of 
notifying the clinicians immediately if they received a message from other members of the home 
care team without going through numerous screens to read a message or review an alert. Doing so 
can reduce the time and effort spent by clinicians when calling other team members to report a re-
cently prescribed medication that affects the patient’s balance for example. In the long run, the HHA 
should also consider redesigning its EHR to better support its workflows. A well designed system 
may reduce the need for instant messaging needs. Receiving multiple instant messages in their busy 
day may overwhelm the clinicians with information. In fact, a recent study reported that electronic 
communication worsened the healthcare providers’ agreement regarding the plan of care [58].

Raising awareness on the importance of the information related to fall risk management through 
educational seminars and training is essential for all HHA clinicians and staff members. Such train-
ing can allow clinicians to understand each other’s roles and what information each discipline 
requires to better manage the risk of falls. This awareness training needs to be extended to all refer-
ring organizations outside the HHA as well, including the hospitals, physician offices, and other 
healthcare providers.

Furthermore, the EHR training provided to the HHA clinicians must go beyond the procedural 
steps of using the system for documentation purposes into what information is important for fall 
risk management, how to document it, and where to locate it. Ultimately however, the HHA must 
also consider evaluating the usability and ease-of-use of its EHR and other health IT solutions on a 
regular basis to facilitate their usefulness and effectiveness.

Vendors of health IT solutions, including EHRs and HIEs, must develop solutions that are re-
sponsive to the diversity of home care clinicians’ information needs for fall risk management. Health 
IT solutions must enable clinicians to capture fall-related information at the point-of-care effectively 
and smoothly; these solutions must also store the information critical for fall risk management in a 

3 An XML-based markup standard for exchanging patient summaries [56, 57].
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logical and easy to find manner. Such solutions must also offer intelligent and proactive clinical deci-
sion support functions to manage fall risks, based on historical and trend data in the patient’s record.

7. Limitations
Similar to other research, this study is not free of limitations. The case study limited the focus on one 
HHA, however, we collected data across its three branches and ensured the diversity of participating 
clinicians based on professional role, educational level, and experience. Physicians, home health 
aides, and social workers hired as part-timers were not included in the study because no compen-
sation could be offered for their time. However, full-time clinicians, i.e., the nurses, physical thera-
pists, and occupational therapists providing a great majority of services, were included and they pro-
vided rich information. Another limitation stems from the qualitative nature of our study and the 
methods used. Due to limited evidence on this topic, the study was purposefully designed to obtain 
rich and contextual information, not to obtain immediately generalizable results. Caution should be 
used before directly assuming generality of results by ignoring the specific context of an HHA. Fu-
ture studies adopting quantitative research methodologies, e.g. surveys, can provide evidence col-
lected from a large number of home care clinicians working at multiple HHAs across geographic 
boundaries to draw further generality.

8. Conclusions
Overall, the information needs relevant for fall risk management in home care were categorized into 
six domains namely physiological, care delivery, educational, social, environmental, and adminis-
trative. Based on their clinical discipline, the clinicians had various information needs, however, 
there was a general agreement among them on the importance of having a brief fall-related patient 
history. The unavailability and inaccuracy of critical information related to fall risks can delay 
necessary therapeutic services aimed at reducing the patient’s fall risks and thereby jeopardizing 
their safety. The currently adopted IT solutions did not adequately accommodate fall-related data 
and the electronic communication between clinicians was fragmented. Home care workflows and 
health IT solutions must effectively and efficiently retain, exchange, and process information necess-
ary for fall risk management. Educational seminars and training on the importance of the informa-
tion related to fall risk management is essential for all HHA clinicians, staff members, and outside 
healthcare providers. Looking forward, given an increasingly aging population in the US, the find-
ings from this study can help HHAs better understand their information needs to manage fall risks.

Clinical Relevance
The evidence from this research identified essential information needs of home care clinicians for 
fall risk management. HHAs can use this evidence to improve and optimize their workflows and 
currently adopted health IT solutions to ensure that their clinicians’ fall risk information needs are 
met. Consequently, improved care coordination can lead to improved quality of care and health 
outcomes benefiting patients and their families.
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Table 1 Demographics of study participants.

Professional Role

Nurse

Physical Therapist

Occupational Therapist

Educational Level

Diploma

Bachelors

Graduate

Age

30–40 years

41–50 years

51> years

Experience

1–10 years

11–20 years

21> years

Work Location

Branch 1

Branch 2

Branch 3

* The numbers report the total of participants in each part of the study. Some participants
were involved in more than one part of this study.

Observations 
(n=5)*

2

2

1

1

2

2

2

2

1

2

2

1

3

2

0

Interviews 
(n=20)*

9

8

3

1

11

8

3

5

12

4

5

11

10

7

3

Focus Groups 
(n=15)*

5

6

4

0

13

2

6

4

5

4

6

5

7

6

2

Table 2 Home care providers’ information needs for managing and reducing the risk of falls.

Domain

Physiological

Information Needs

•  Previous history of falls
•  Functional status
•  Difficulties with walking and balance
•  Musculoskeletal disorders (e.g. Osteoporosis)
•  Vestibular disorders
•  Vision problems
•  Cognitive impairments
•  Neurological problems (e.g. Parkinson’s disease)
•  Acute conditions (e.g. Orthostatic hypotension)
•  Chronic conditions (e.g. Diabetes)
•  Nutritional problems
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Domain

Care Delivery

Educational

Social

Environmental

Administrative

Information Needs

•  Brief medical history (i.e. summary of recent encounters)
•  Hospital discharge information, including:

– Reason for hospital admission
–  Major events during hospital stay
–  Medications affecting balance (e.g.   drugs for hypertension)
–  Rehab and therapy notes (i.e. therapy prognosis)
–  Durable Medical Equipment (DME) prescribed and order status

•  Concise home care orders, including:
– Specific fall risk management goals
– Expected outcomes of fall risk reduction interventions
– Weight-bearing status (if indicated)
– Assessments (e.g. Functional Gait Assessment)

• HHA fall risk management procedures

•  Patient education level
•  Patient comprehension
•  Information on medications’ effects on balance
•  Information on condition/disease’s effects on balance
• Treatment options and their fall risks

•  Patient psychosocial state
•  Patient culture, customs, and religion
•  Patient values and preferences specific to fall interventions
•  Socioeconomic status
•  Language and interpretation needs
•  Caregiver availability

•  Broken/uneven steps and surfaces
•  Throwrugs and clutter
•  Absence of handrails

•  Patient demographics
•  Patient phone and address
•  Next of kin and caregiver contact information
• Insurance and coverage information
•  Scheduling and appointment changes

Table 2 Continued

Table 3 Selected representative quotes from the interviews and focus groups.

Q1. The biggest complaint I get from the therapists is weight bearing status being inaccurate and that’s a big 
problem. (I-8)
Q2. How far they can walk, are they using a walker, or using a cane, can they, have they gone up and down 
stairs and all of that? (I-5)
Q3. Were they hospitalized? Did they go to rehab? What was their hospital diagnosis? What’s their discharge 
from rehab diagnosis? Are they on any precautions, isolation precautions? Do they have any lines in them? Do 
they have any drains in them? Wounds? Are they mobile? What are their allergies? What is their diet? (I-2)
Q4. Did they go to rehab? If they did, I would read some of the therapy notes from the rehab. That is really help-
ful to know. (I-3).
Q5. Sometimes medications can put patients at risk for falls and once again, just being able to monitor the medi-
cations that physicians are prescribing these patients. (I-6)
Q6. If someone’s having a specific symptom, whether it’s dizziness or fatigue or whatever, sometimes I have 
gone in and looked at all the medication and just then looked at all the side effects and see if there’s anything in 
particular pop up that might be contributing to that, that might be contributing to their losing their balance or 
falling. (I-11)
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Q7. Educating a lot about the medications they’re taking and symptoms they might be having based on what 
condition they have and how that might be affecting their balance. (I-11)
Q8. I always ask them to have a family member around that is fluent in English. (I-10)
Q9. Who they live with and availability of caregivers? ... and willingness of those caregivers. (I-4)
Q10. We might look like exterior but we’re more focused on the interior. The clutter, the walking pathways, the 
ability to get into the bathroom, access to the toilet, to shower, just that kind of, anything that will trip you up 
during your ADL’s are sort of the focus of the OT I would think. (FG1-P1)
Q11. There are a lot of information that referral sources doesn’t give us, we just have to do our own investi-
gation. (I-1)
Q12. The orders are often just so vague. (I-11)
Q13. What is an issue is been able to get the same information, that’s available for a patient when they are in 
the hospital. (I-2)
Q14. Little things like, patient actually has a UTI but it only says confusion. Well, why do they have confusion? 
Because they had a UTI. But now the patient’s fine, but it doesn’t say they had a UTI in there. So stuff like that 
happens. (FG2-P1)
Q15. It’s a lot of extra steps. A lot of extra figuring it out. (I-3)
Q16. I have had some that had taken four hours because you get in the house and the medication are a disaster. 
No one knows anything. (I-10)
Q17. The problem is when there is an error and the person right in front of you cannot give you what’s accurate. 
(I-15)
Q18. You can’t take the person’s [patient] word for it because sometimes It’s not on the discharge summary and 
then you’re just sitting and waiting and then you’re either putting them at an increase at risk while they could 
have been weight bearing in tolerated or it’s unsettling, you’re leaving there without any kind of order. Some-
times you’ll get the wrong information from intake, which is probably like getting it from discharge summary 
which is wrong, or you get no information and you are literally looking at a discharge summary of a broken hip 
that doesn’t have any weight bearing. (FG1-P3)
Q19. If a patient has got dementia and they’ve got a family member around, it can really help you out. You’ve 
got to go to the primary care doctor because a lot of times they know the patient or they can give you some in-
formation and that’s where you’ve got to go when the patient can’t give it to you. And sometimes they don’t 
even have it because they haven’t seen the patient in a while so we do scratch our heads a lot and just try to do 
the best we can with what we’re seeing, what we’re assessing at that moment. (I-10)
Q20. I call the doctor and try to talk to them. I have another therapist that’s joining to be taking over for me be-
cause there was a different area than mine and talking to her about it. (I-3)
Q21. Many patients, have multiple physicians. And there’s no coordination between those physicians as well, 
which makes it extremely difficult because you talk to one, and then he wants to know what’s going on and then 
he says, ’Well I don’t know anything about this so I don’t want to deal with this problem’ even though he may 
have prescribed the medication which you’re calling about. (I-9)
Q22. You need them to know that they can trust you and help problem solve and things like that when things 
aren’t clear and accurate. (I-3)
Q23. I have five screens up when I’m going through that stuff. There are so many different what ifs, and so many 
different checks and balances. Where one screen can actually be reflecting something that’s not accurate so I 
have to go in and see what the other screen shows. So, that’s ridiculous. (I-8)
Q24. Starts of care are very extensive, very extensive amount of paperwork, takes two hours in the home by 
checking their I.D.’s, checking all their insurance, checking seeing all their medication, bring all of their medi-
cation with them, entering them into the computer, all of that into the computer. And then doing what they call 
the OASIS start of care, which is Medicare-mandated specific questions that have to be answered and filled out. 
Walking the patient, taking them to the bathroom, having them get up and down, off the toilet, checking their 
safety at the same time I’m walking them, and when documenting all that, takes approximately at minimum an 
hour depending on how extensive that start of care was. What their diagnosis was and what it took to do it. And 
then at the end of the day, I’m retransferring, of course, sometimes usually during the day to send things off if 
need be. If things need to be done and ordering supplies, I order all the supplies from the patient’s home by 
sending case communication notes to a specific person and the agency who pulls those off of the computer and 
then orders the supplies. And that all has to be done before two o’clock so that it can be sent the next day’s de-
livery by FedEx. Then when I get home I transfer immediately to see if there’s changes for the next day and then 
it starts again. (I-9)

Table 3 Continued
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Q25. [EHR] doesn’t log the visits in one log, you have to keep going back to individual visits. So if you’re search-
ing for something in somebody else’s notes. Like if you’re looking for something in the nurses notes like if they 
have addressed this or seen it or note. You have to click into every single note and click out of it and into that in-
dividual screen, you have to figure out or guess where that person may have put that information. You may think 
I put everything in the clinical note, I’ll go to the clinical note. But that person may put it in the objective text, 
then you’re just searching and guessing. There doesn’t seem to be one clear uniformed way. I started five months 
ago and there wasn’t really any guideline given to me of where I put it or how specific orientation is very fo-
cused on procedures, and company procedures and it’s not specific to your discipline and where you should be 
addressing your notes and where things should go and you learn along the way. One thing that drives me crazy 
is that we do balance tests with people because were trying to reassess their fall risk and it’s in your clinical note 
and you’re trying to figure out, I’m doing the same balance test today, trying to find where you did your score 
before and can’t find it. (FG1-P2)
Q26. Looking in the right place is a big problem with this documentation format that we have, yes. If it was all 
on one screen. It’s the most tedious system I have ever seen. (FG1-P1)
Q27. As an OT I might be helping a person with a shower, or dressing, I might be in the kitchen with someone. 
And I can’t really disengage form the therapeutic process to disengage and write in my note while I’m sitting 
there, it’s really rude. It doesn’t go over well. (FG1-P3)
Q28. The patients that are most involved, that need to have more description in the clinical notes, those are the 
patients that you are hands on the entire session. Those patients that need more physical assist, those are the 
ones that you need to do the most explaining on, those are the ones that are probably going back to the hospi-
tal, those are the ones that are probably going to fall and those are the ones that you probably don’t get the 
chance that much in the setting to document all the things. (FG1-P2)
Q29. You have to remember things and so when you see people and you’ve jotted a few notes and you’re run-
ning from house to house. You may finish your documentation and then that night when you’re going to sleep 
you’ll be like I forgot this. (FG1-P2)
Q30. You are subject to having to remember so of the different things you don’t have someone documenting 
right there in the home. (I-7)
Q31. The only reason I consider it a problem is you’re just putting in your basic clinical notes a lot of the time ... 
You’ll say to yourself I know I did some med teaching, I’ll put the name of the med, but I don’t go into detail 
until I get home about what I actually taught them. Just enough to trigger my memory. If I sat there and did this 
whole thing, this so-called 30 minute skilled nurse visit it always turns into an hour. Basically that’s how long it 
takes for a nurse to be as thorough as we’re expected to be we’re looking at an hour and fifteen minutes. For us 
to do that many patients, 5–6 patients, and then with travel time, you’re spent. And then you still have to fine 
tune it when you get home. (FG2-P2)
Q32. Sometimes with our documentation we get really geared into these are the exercises that we did, these are 
the number of exercises that we did. This is the device that we walked with, this is how far we walked, and these 
are our vital signs. That doesn’t tell you a whole lot, it tells you what you did. But it’s really not telling the story 
of the patient, like are they being compliant with the use of their assisted device, is there all the clutter. Can they 
get their walker into the bathroom, because the doorway is too narrow. (FG1-P2)

Abbreviations – Q: Quote, I: Interview, FG: Focus Group, P: Participant, RN: Registered Nurse, OT: Occupational 
Therapist, ADLs: Activities of Daily Living, UTI: Urinary Tract Infection, ICU: Intensive Care Unit, EHR: Electronic 
Health Record, OASIS: Outcome and Assessment Information Set
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