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Abstract. Development of consumer health informatics innovations has proceeded largely uninformed about how lay people actually manage health information in their homes.  Employing a human factors environmental approach, our team examined home health information management by studying the physical, social and technological environments of the home.  In addition, we explored the sources and types of health information managed by these individuals, and the tools they used to do so. Through 49 interviews with community-dwelling individual, we gleaned a view of how laypersons manage health information at home.  Among this sample, the physical environments we encountered most often were single-family homes where the family size ranged from one to more than five individuals sharing a household.  A single individual managed most of the household’s health information.  Health professionals and family and friends served as the primary source for health information. Most households manage 10 different types of health information.  In terms of technology, 50% of the households had Internet access from the home, and 80% had Cable TV access. Nurses who integrate technology-based innovations to augment traditional nursing services should insist on design considerations that capitalize on existing rituals and resources employed for health information in the home, and insuring multiple channels of dissemination for health information. 

1. Introduction
Active engagement of laypersons in their health and health care is increasingly relying on the development of sophisticated information management tools not only for the professionals who treat them but also for the laypersons themselves. The astounding acceptance by laypersons of health information delivered via the World Wide Web signifies that lay people are willing to employ information technology to assist in personal health information management tasks. As the field of consumer health informatics grows, its scope moves beyond the simple process of meeting real- or anticipated- knowledge deficits through the provision of information.  Laypersons who must actively participate in their health and health care also require the ability to communicate efficiently with clinicians, manage personal and clinical record systems, and locate relevant resources in their communities.  Thus, new models of consumer health informatics that consider not only the condition- or disease-specific substantive content required by individuals, but also their health information management challenges, the home-based and community resources available to them, and the technological infrastructure in the home and community. 

Few special devices exist to support personal health information management.  Indeed, providers of health information take advantage of the communication channels provided by the Internet and the World Wide Web, and the growing ubiquity of personal computers in the home. The work of our group [
] and many others [
] attests to the acceptability in the home of machines built largely for business and professional environments.  However, devices that better fit the physical, social, and technological environment of the home may result by gaining a better understanding of what health information management tasks individuals pursue, and what mechanisms they use to accomplish these tasks.  

Nurses, by their tradition of attention to the person in the context of their every day living, are in an excellent position to create consumer health informatics resources.  As part of a larger project designed to create the optimum balance of technological and professional health information management resources for lay people, our team of nurses and industrial engineers undertook a community-wide assessment of health information practices and health information resources in a local community.  To insure a good fit between the research activities and the community’s needs, we developed a working relationship with the local health-planning group.  In this report we present the results of our investigation of the health information management processes and strategies of community-dwelling individuals. 

2. Health Information Management in the Community

Assessment of information needs experienced by community dwelling individuals commonly focuses on the content needed to understand specific health problems and manage health practices.  That is, the information needs of lay persons, including patients and family caregiver are presumed anchored a diagnostic context, and the goal of identifying the information need is to guide nurse-directed educational activities.   The nursing literature is replete with studies detailing information needs of patients experience specific conditions including cancer
, cardiac surgery
, and the early post-partum phase
.   Information needs of family caregivers are also addressed
.  However, the condition- and disease- specific knowledge deficit approach to health information assessment overemphasizes the substantive content related to care management, and overlooks the procedural dimension of the mechanisms by which patients obtain, store, and manage health information in their homes.  Moreover, anchoring the study of patient health information management solely from an illness perspective offers little guidance for nurses wishing to develop health information management strategies for those persons, largely well, who still must handle a plethora of health information ranging from how to access clinical providers, insurance management, and personal or family histories.

Our team conceptualizes health information management by laypersons as a set of tasks that arise in a specific physical environment and represent a combination of disease-specific and general health care concerns.  Individuals develop behaviors, routines, and strategies to manage these tasks, and obtain or create information management tools to assist in the tasks.  Arising from the home environment are both facilitators and constraints; common information management strategies, such as creating a family calendar or setting aside space in a file drawer, are adapted for the health information management task.  Although it is now accepted that lay persons will use computers and Internet-access for health information management, it is not clear whether the devices provided and content delivered are optimal for the health information management tasks as experienced by the individual.  

Our team employs the term “furtive information” to refer to the kind of information related to health and health care managed by people, sick or well, in their homes.  Examples of this information include vaccine histories, contact information for clinical care providers, health promotion advice, and family health histories.  Furtive information may also include that information managed by persons experiencing specific health problems, such as drug management routines, personal therapeutics, and instructions provided by clinical caregivers.   

To sharpen the focus on health information management in the home requires a theoretical framework that transcends the knowledge deficit model and explicitly characterizes the context within which the health information management activities occur.  Venkatesh [
] conceptualized homes as including social spaces and technological spaces; it is into this environment that office-purposed technologies migrated for personal use.  To effectively understand how technology could support personal function, Venkatesh emphasizes the need to focus not only on the engagement of the user with but also the contextual characteristics of family interaction and household tasks.  Relevant to the consumer health informatics agenda, then, is the mandate to understand what kinds of health information the family manages, for what purpose, and with what accommodations in the physical environment.

Our team proposed a field study involving home visits and participant interviews to create a rich understand of health information management in the home. 

3. Methods

3.1 Setting

The Dodge-Jefferson Community is composed of two rural counties between the larger metropolitan communities of Milwaukee and Madison. Dodge County has approximately 82,000 residents with a population density of 93 people per square mile; 5.7% of the individuals living there below the poverty level. The non-white population is approximately 4.3% of the total. Jefferson County has approximately 73,000 residents with a population density of 132 people per square mile, with 5.2% of the population living below the poverty level. Approximately 4% of the population is comprised of Spanish-speaking individuals and persons of African-American descent.

3.2 Sample and Sampling Plan

After receiving Human Subjects’ Approval from the University of Wisconsin Health Sciences Institutional Review Board, we sought a purposive sample of volunteers.  Using media, advertisements, and personal contacts, we attempted to recruit one person from each of 50 families.  At the request of our community partner, we targeted 20% of the recruitment effort towards reaching the growing number of Spanish-speaking residents in this community.  

3.3 Procedure

3.3.1 Instruments and variables 

Following [
], we sought information about the physical, social, and technical environment of home health information management from a single respondent, generally the person in the household who managed all (n= 35) or most (n =  15) of the household’s health information.  Additionally, we sought to identify the types and sources of health information managed by the residents of the home and to describe behavioral strategies employed by residents to manage the health information.  We constructed an interview guide that consisted of four elements: closed-ended questions, scenario-prompted open-ended responses, checklist, and an observation assessment (Instrument available from authors upon request). The instrument was encoded in an Access ™ database. 

3.3.2 Data collection

Two data collectors, trained by the research staff, visited participants’ homes where possible (n= 41) or met with respondents in a public meeting place (n=8). One data collector prompted the respondent for the items; the second recorded responses directly into an Access ™ form.  With the permission of the respondent, photographs of health information management tools (e.g. calendars, files) and drawings of household floor plans were also made during the interview.  Interviews lasted approximately one hour.  

4. Results

We have completed 49 1-hour, interviews of representing 49 households.  Because some households contained individuals who were not related by blood or marriage, we employ the term ‘residents’ rather than ‘family’ to refer to those who live in the households. 

Residence type fell along three categories: apartment (6 persons), single-family dwelling (34 persons), and mobile home (1 person). (Data on residence type was not gathered from the participants interviewed outside of the home.) Household size ranged from singletons (24.5%) to more than five members (10%) with 2-person families being the most common in our sample (26.5%).  Of the twenty-one households that included home-dwelling children, 5 included one child, 13 included  2 children and 3 households reported 3 children. Sixteen of the 49 households included elderly persons (over age 64).   
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[image: image2..pict]Three households provide illustrations of the complex and varied nature of what constitutes “families”.  In one household, a marital dyad, the wife’s mother, and children live as a single-family unit.  In another household, two families share a common living space but maintain separate communication and health information records practices.  In a third household, the family considers its intimates as not only the nuclear family dwelling in the single unit, but also the related family members whose home is on the same block about 200 yards away.  Thus, we have three unique social structures to complement the familiar concept of a nuclear family: multi-generational families, multiple families with distinct and separate social structures, and single families transcending single dwellings.

All households had electricity and televisions; all but one household had a telephone, and 26 households had Internet access from  the home computer. Conversely, 19 households did not have a home computer and in 18 of these, residents had no access to the Internet.   Among households comprised only of elders (over age 65; n =16) only three had access to a computer; residents in 11 had no access to the Internet.

4.1 Sources of Information 

Health information comes from many sources, most commonly physicians and family members.

Figure 1:Sources of Health Information (n=house)

4.2 Types of information

Respondents reported managing an average of 11 different types of information. 

Table 1: Types of information managed

(N=number of households reporting each type)

	Appointment
	42

	Insurance Information
	41

	Contact Information
	38

	Medical History
	38

	Treatment Regimes
	34

	Provider Information
	34

	Literature
	34

	Birth/Death Records
	33

	Hospital/Clinic
	28

	Medication Schedule
	27

	Immunization
	26

	Self-Monitoring Records
	25

	Self-Care
	21

	Poison Control 
	20

	Laboratory Results
	19

	Procedure Information
	15

	Radiology reports and Xrays
	8

	Other
	4


While a wide range of information types comes into the homes, most of the information is in paper format.  Participants reported that they handle information recorded on appointment cards, in the form of handouts or booklets from clinicians, copies of laboratory reports, and actual media, such as X-rays. While we examined for differences in information types by age of residents or ethnic identify of house dwellers, differences appeared only age-relevant information (e.g. immunization).

Once health information is received in the home, it is generally stored in some physical space.  The kitchen emerged as the most likely place for storing health information, with over 20 of the 49 respondents spontaneously mentioning the kitchen as a site for health information storage.  The bedroom and the bathroom also served as key storage areas.  Faced with the need to recall certain information types frequently, or during an emergency, participants chose highly visible storage areas, such as postings on the refrigerator door, clipping cards to lampshades, or storing information physically close to common household objects, such as telephones.  

Participants reported two general patterns of information management.  Some individuals keep health information in places where they are likely to use the information such as storing medication administration information and the associated pills in a medicine cabinet in the bathroom.  Some participants transported in purses or wallets information likely to be used outside the home, such as insurance cards that authorize services or blood pressure readings that will be reported to a clinicians.  A different pattern of information storage was observed among those households who developed a style of storing all health information in a common place, such as in a desk drawer or file cabinet.  

Respondents also identified a range of health information management desires and challenges:

“…[a] way to be in better contact with someone to ask about [the child’s] fluctuations with his blood sugar.”

“… a computer program that would keep everything together”

“…would like to have access to husband's VA record”

5. Discussion

A single individual manages the health information in most households.  The diversity of relationships among household members and evidence health information management is a shared task in almost 40% of the households suggests a need for health information management tools that can support a number of concurrent users. Additionally the number of individuals involved in health information management indicate a need for consumer health informatics tools that help to integrate information and communicate it to others, and that support scheduling activities. 

Lay people require general health information, information related to their specific health concerns, and information about themselves (self-monitoring, laboratory results).  The diverse set of information types, and the rather large number of information sources, portends a need for health information management tools that support easy storage and retrieval of specific content as well as those that support coordinated sharing of information with a number of providers. 

Calendars and other public posting of health information is common, suggesting that household residents make implicit (or explicit) tradeoffs between keeping information secure and confidential and insuring that it is accessible and not likely to be forgotten.  While individuals handle quite a bit of paper, they primarily rely on human sources (friends, clinicians) for health information.  Design requirements arising from this observation suggest a need for consumer health technologies to support information storage and retrieval, as well as communication.  

The observations of this study support the notion that consumer health information must span the range of disease-specific to general health content, and from very directly related to an individual experiencing a health problem to very broadly related to population health or the common course of persons with similar health problems.  Physical device design characteristics include portability, ease of updating, ease of viewing in a prominent area, and capacity to manage diverse types of information artifacts. 

5.1 Limitations
Self- nominations and systematic sampling led us to acquire sample that was not representative of the community.  The lack of representativeness does not invalidate our results, but does raise a need to cautiously interpret the generalizability of the characterization of information management tasks provided here. 

Respect for the preferences of the respondents led to a non-standard data collection process.  Thus, we were unable to actually view the homes of 18% of our sample.  As most of these individuals were Spanish-speaking, thus it will be important to develop ways to extend to this group the benefits in understanding that arose from the home visits conducted with majority participants.  

Missing from our data was an assessment of the nature of household relationships.  Assessments gleaned from interviews indicated that while most residents of a household had kin relationships (blood or marriage), many different patterns of household relationships were documented.  Thus providers of consumer health information must take care to insure that presumptions about access to and awareness of health information or instructions be sufficiently robust to encompass the needs of many degrees of openness and interpersonal sharing among household residents. 
6. Conclusion
Community-dwelling individuals develop robust but idiosyncratic ways to handle a plethora of health information.  Nurses must insure that the technological solutions must take into account not only the types of information managed, but also the style embraced by the family, the physical layout of the home, and the social interactions among household residents. 
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