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In order to gain a deeper and more complete understanding of the job of health information management in the home, case studies of four families were carried out.  Examination of household layouts, photographs and health information storage behaviors shows that health information is distributed across the household.  This information is distributed across spaces.  Storage patterns can be associated with where or when the information is used, frequency and urgency of use, and ownership.  Using a human factors approach to understanding storage patterns can be of benefit to consumer health informatics designers in developing unique tools to support distributed home health information use.

INTRODUCTION

Individuals are playing an increasingly central role in having and knowing how to utilize the appropriate health information and tools (Kwiatkowski & Brennan, 2001).  Electronic information resources are becoming increasingly available for these purposes.  These resources, however, have been developed without consideration for the context of individuals within their homes and within their communities.  Information technology is being imported into the home, but designed as an office solution with embedded assumptions about the nature of use.  Introducing new technology into a household raises a number of issues that must be considered prior to, during, and after the technology is designed and deployed.  The use of a human factors perspective to analyze this problem provides a framework, which not only incorporates the analysis of the human-computer interaction but also encompasses the physical and social aspects of technology use and the contexts in which the technology is used.

Health information management within the home is a complex phenomenon that has not been explicitly studied (Williams, 2004).  Health practices can be influenced by externalities, such as changes in health care providers, health insurance coverage or a family’s work situation.  Therefore, studying families over time could provide a more complete view of home health information management practices.

We have been studying households to better understand health information privacy, storage and location.  This paper reports case studies of four families engaged in health information management.  These studies were undertaken to gain a deeper understanding of the job of health information management and the tasks supporting it in order to improve and maintain health.  The focus of this article is on how health information is stored and located throughout the household’s physical environment.

A case study approach was found to be more suitable to present a complete and in-depth description of the tasks or “health behaviors”—how and why they are carried out within the home (Yin, 1994).  Additionally, this approach allowed the researcher to study the context of the home more broadly and in greater depth to help better understand how health information is managed within the home.

Although historically focused on industrial systems, human factors and ergonomics have much to offer home care.  Human factors and ergonomic approaches draw from underlying theories or models, including how physical work occurs and how participants in a social environment interact. Therefore, these models can be employed to understand and design technologies for health care in the home.

One work system model, the Balance model, gives awareness of what to attend to in the home.  Smith and Carayon-Sainfort propose conceptualizing job design based on the balance among five job elements (Smith & Carayon-Sainfort, 1989).  The model also provides a holistic perspective used to analyze home jobs.

Figure 1 illustrates the Balance Model.  At the center of the model is the individual with his/her physical characteristics, perceptions, personality and behavior.  The individual has a number of tools and technologies available to perform job tasks.  These tasks are carried out in a physical and social environment, affecting the manner in which tasks are carried out.  The organizational structure defines the nature and level of individual involvement, interaction and control.  

Figure 1: The Balance Model 




For this article the focus was on the physical environment and how it was used in health information management.  This refers to the three dimension physical space where all information is located.  In the home this comprises different rooms within the household as well as the artifacts (i.e. cabinets, drawers, and coffee tables) used to store the information.  The environment and how it is used can also be influenced by other elements of the model.  For example, the family’s organizational “policies” could influence in which rooms information is stored because of who the information “belongs to”. On the other hand, certain household locations may be used because of the nature of other tasks that occur there, for example a glucometer could be kept in dining room because glucose level checking occurs around mealtime.

METHODS

Setting and Sample

The study consisted of case studies of four families conducted in a Midwestern rural community composed of two counties; one of the counties has 82,422 residents and the second county has 73,375 residents.  The non-white population is approximately 4.3% and 3.6% of the population for each county, respectively.

Families that were eligible to participate in the study had to reside in the designated population area and have one of the following family structures: (1) single parent household (one parent + any number of children), (2) “nuclear” family household (2 parents + 2 or 3 children), (3) retired family household (a married couple age range 45-64, no children living at home), or an (4) extended family household (at least one parent and one child plus one or more grandparents living at home).  

The sample was diverse in order to gain better understanding of underlying mechanisms of the job of health information management.  As suggested by previous work (Kantor & Lehr, 1975; Turner, 1970), the researcher expected that different family structures would influence the roles of family members and family dynamics.  This in turn would affect the kinds of tasks that support health information management, who carries them out and when. Therefore, sampling targeted diverse family structures in order to capture as many tasks with as many task structures.

Because of the growing Mexican-immigrant population in these communities and a concern about the appropriateness of health care services and resources to serve this growing community, the researcher purposefully recruited a Mexican family to participate in the study.

Study Procedures

Human Subjects approval was obtained through the University of Wisconsin-Madison’s Health Sciences Institutional Review Board.  All participants signed informed consent to participate in the study.  Each participating family received a gift certificate from a local area grocery store as an incentive for their participation.  

Spanish-speaking participants were given the option to respond to the interviews in English, Spanish or both.  All interview and recruitment materials that interfaced with participants were translated to Spanish and checked for translation accuracy by a professional translator from the University of Wisconsin Hospital and Clinics.

Data Collection

Data collection was done in three stages by the author who has previous experience with in-home data collection.  Each data collection stage allowed the researcher to verify, clarify and increase depth from the previous stage.

The first stage consisted of a one-hour interview during which the researcher asked questions from a structured survey, took pictures of methods/places used to manage health information, and drew a layout of the household.  This stage only involved the self-identified primary health information manager (PHIM); this is the person who makes most of the transactions related to health care within the household.  

The second stage involved family interviews and asked questions on the tasks that support health information management within the home.  Participants were asked to come up with five health information tasks for each of the following areas: (1) health planning, (2) health record keeping, (3) health information collection and usage, (4) scheduling and managing health activities, and (5) health device storage.  The 25 tasks were then reduced to five—one for each area, by having the participants rank each of the tasks according to the following criteria: importance, frequency, and difficulty.  Once the five final tasks were determined, using individual summed ratings, they were discussed with the family members using the elements of the Balance Model to guide data collection about how each task was carried out.  Questions directed at participants were specifically about who conducted the task, activities required to accomplish the task, when and where the task was carried out, and challenges faced when carrying it out.  

The third stage of data collection involved direct observation of some of the tasks mentioned during interviews to enrich data and describe these tasks in more detail.  Observations were limited to three tasks per family, each task being observed one time.  The tasks chosen to be observed needed to be “coordinatable” or tasks that were known to occur on certain days and times so that the observer could make arrangements to be present.  

Data Analysis
Use of space and location of health information throughout the homes was examined by combining information obtained from Stage 1 and Stage 2 interviews, Stage 3 observations, and media rich data obtained from the photographs and layouts.  The synthesis of these data sources provided information on where health information was stored, how it was stored, and how it was used.  The researcher coded all the health information stored in each of the homes on four categories: type of health information, location, storage artifact, and accessibility/frequency of use.  Type of health information came from original health information types used in the survey for Stage 1. Location describes which room of the household the health information was stored (i.e. kitchen, living room, hallway, bathroom, etc.).  Storage artifact describes what contained the health information being stored, this ranged from calendar or planner to cupboards or file cabinets.  

Accessibility and frequency of use categories were developed in Moen and Brennan (In press).  The developer of the coding strategies verified accessibility coding.  The four types of accessibility are listed and defined below: 

· Just in time: artifact/information is with a person at most times; reflects an anticipation of being important and necessary in case an unexpected event or emergency

· Just at hand: artifact/information may be visible or stored in readily accessible, highly familiar locations to the person(s); has some permanence and serves reminder, monitoring or coordination functions
· Just in case: artifact/information is either personal health files or general health information resources kept for any future situation; implies purposefulness and anticipated future use
· Just because: artifact/information about a health concern brought into and kept in the home, having a temporal relevance

RESULTS

Family Attributes

Of the four families that participated in the study, two were “nuclear” families, one was a single-parent household, and the fourth was an extended family.  Table 1 summarizes additional family characteristics.

Table 1: Family Attributes

	
	Family

	
	A
	B
	C
	D

	Family Size 
	8
	5
	3
	5

	Ethnicity
	Latino
	White
	White and Latino
	White

	PHIM Health
	Fair
	Very good
	Very good
	Very good

	Family Health
	Very good
	Very good
	Very good
	Very good


Health Information Location and Storage

Figures 1 through 4 illustrate different health information types, storage locations and storage artifacts used.  They illustrate variety in levels of accessibility.   They show that health information does not “stand by itself” but rather it is contained in an artifact.

Figure 1 shows family health information that is kept just at hand on a bulletin board, which is located in the kitchen.

The portfolio shown in Figure 2 contains the children’s prescription information and immunization records.  It is generally stored in the home office, but Just at hand when needed.  When traveling, or if the children are with the babysitter, the portfolio goes with them as well 

Figure 1: Bulletin Board to Post Health Information
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Figure 2: Portfolio in Home Office
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Figure 3 shows a calendar stored Just at hand and next to the kitchen phone.  The calendar is used to write down doctor’s appointments.  The post-it notes are used to write down doctor’s contact information and directions to the doctor’s office.

Figure 3: Calendar and Post-it Notes
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Figure 4: Immunization Records in Kitchen Drawer 
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This family keeps their immunization records in this kitchen drawer (Figure 4).  The records are kept Just at hand and close to the phone in case they are needed.

When examining in which rooms of the homes each of the health information types were stored; findings showed that doctor’s appointments and doctor’s contact information were mostly stored in the office, kitchen or were moveable.  Prescription information was generally stored in the kitchen, bedroom, or in a room such as the kitchen or office but could also be moveable.  Literature’s storage was almost equally distributed between the kitchen, dining room, bedroom, and office.

Coding of the health information reported to be stored in the homes resulted in 55 instances of health information across the four homes.  Overall, there were nine different storage “locations” or rooms within the homes where health information was stored.  One of the locations was named “Unknown” to signify instances where the health information was mentioned but the informant(s) did not volunteer a storage location.  There were also 22 different types of storage artifacts used across the four homes.  

Families used many artifacts to store health information, such as calendars, file cabinets, portfolios, and nightstands.   Table 2 illustrates the distribution of health information in each of the homes.  It shows that there are quite a few storage artifacts that may be spread within the same room.  For example, in one household prescription information and medications were stored in three different locations: the kitchen and two different bedrooms.  Furthermore, of the prescription information that was stored in the kitchen some was stored in a cabinet—out of the reach of children—and the other was stored in a cookie jar on top of a table.

Table 2: Health Information Storage

	Family
	No. Locations
	No. Storage Artifacts

	A
	5
	12

	B
	3
	7

	C
	3
	9

	D
	3
	8


Of particular interest was how the same type of health information could be stored across rooms and/or using multiple storage artifacts within the same household.  Table 3 illustrates how the same kind of health information could be stored in multiple rooms and/or artifacts.

Accessibility 

Results showed that most of the Just in case and all of Just in time health information were also private, while Just at hand information half was private and the other half semi-public.

Results also showed that the three rooms with the highest number of health information storage were the kitchen with 19 items, the office with 19 items and the bedroom with five items.  In the kitchen, most items are Just at hand, whereas in the office most items are stored Just in case.  The bedroom, on the other hand, has information almost evenly stored both Just at hand and Just in case.

When examining the levels of accessibility of health information types stored in the homes, results showed most of the doctor’s appointments, doctor’s contact information and all of the prescription information/medications and the immunization records are stored Just at hand. Most of the literature, on the other hand, was stored Just in case.

Table 3: Health Information in Multiple Locations/Artifacts
	Health Information Type
	Location(s)
	Storage Artifacts

	Family A

Doctor’s Contact Information
	· Kitchen
	· Notes next to telephone

· Notes on refrigerator door

	Prescription Information/Medicines
	· Kitchen

· Bedroom 1

· Bedroom 2
	· Cabinet

· Cookie jar

· Dresser

	Family B

Doctor’s Contact Information
	· Kitchen
	· Cupboard by telephone

	Prescription Information/Medicines
	· Kitchen
	· Cupboard by telephone

	Family C

Doctor’s Contact Information
	· Home Office

· Purse
	· Calendar on wall

· Computer file

· Planner

	Prescription Information/Medicines
	· Home Office/ Moveable
	· Portfolio

	Family D

Doctor’s Contact Information
	· Kitchen

· Dining Room
	· Address book

· (Programmed into) telephone

	Prescription Information/Medicines
	· Kitchen
	· Cupboard


DISCUSSION

The results showed the varying and complex nature of health information management in the home.  Health information was distributed across spaces, i.e. the physical location in the household.  The cases range from a small number of artifacts and locations to a very distributed household with twelve artifacts and five locations.  These results illustrate the potential mismatch between current consumer health informatics solutions, which presume use by one person in one location, and actual health information management behaviors.  Households with multiple artifacts and locations may have multiple users and varying frequency of use for different kinds of health information.  This poses interesting design criteria that suggest technology might need to be deployed throughout the household and may need to have different levels of access to information for different family members. 

Furthermore, even the most common health information types (i.e. doctor’s contact information and prescription information/medicine) were stored in multiple locations and using different kinds of artifacts.  This suggests that future devices might need to allow for various levels of tailoring.  Designers may need to know how to provide health information when it is needed at both the point of use and the “location” of use.  

The results on information accessibility also point to apparent issues of varying frequency of use, which may influence the information’s storage location.  These are potential patterns that can aid designers to know  “what to solve for” and begin to think of limitations and “characteristics” of each of these locations—kitchen vs. bedroom vs. office.  Designers may also need to begin to think about the trade off between accessibility of information and privacy and what are families’ priorities in terms of where and how information should be located.
 There were also a variety of artifacts used for the same kind of health information.  Some of them were fixed items (e.g. bulletin board in kitchen), some had a permanent location but could be moved if needed (e.g. calendar on kitchen wall), and others were stored in a primary location but were chosen because they are portable (e.g. portfolio).  These suggest that there may be issues of portability and mobility tied to different health information types.  Designers need to begin to think about developing technology that could be deployed throughout the home and how mobile devices could be of benefit to patients.

CONCLUSION

The study results illustrate the distributed nature and complexities of home health information management.  Different kinds of health information were stored in different locations with different levels of privacy and accessibility.  These differences in storage patterns may suggest that information with different level of sensitivity/ownership or frequency of access is stored either more privately or in a less accessible location.  Information also seemed to be stored according to ownership.

Understanding the intersection between people, environment, and technology may glean some insight into how to better design home technologies.  Using a human factors perspective to analyze this problem provides a framework that examines the physical and social aspects of technology use and the contexts in which the technology is used.  

FUTURE WORK
Understanding the intersection between people, environment, and technology may glean some insight into how to better design home technologies.  Future work will focus in developing a method that will permit systematic assessment of health information management in the home (HIMH) activities, resources and study methods will build on previous work that identified storage behaviors associated with HIMH and will characterize the way in which HIMH is distributed across time, place and people residing in the home.   The resulting methodology will illustrate what designers should know about health care at home in order to develop suitable solutions.  Within that objective is the goal of determining which factors must be taken into consideration when characterizing the home and to develop a tool that will efficiently provide designers a comprehensive picture of the home environment.  

The next phase of this process will be to validate the health information management in the home method procedure with a larger group of people.  The method’s ability to reflect variability will be assessed by applying the methodology in a larger number of homes with varying health conditions, age groups, and family structures.  Future research will investigate whether or not applying the tool to consumer health informatics technology design and development actually leads to better design and the method’s ability to predict the fit and use of the implemented device.
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