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ABSTRACT
Research has shown that the Internet is well used by patients and their families to support their health information needs. Several sources exist for accessing health information on the Internet.  Among these sources are online support groups.  

Information pertinent to the genetics of both rare and more common disorders is becoming increasingly available on the Internet. Results of a study reported by Case [1] found that in their quest to find genetics information consumers prefer to search the Internet first, before consulting other sources such as libraries and health care providers. This preference exists despite the fact that genetics information can be difficult to understand.

It is against this background, that a study was conceived to investigate the genetics information seeking behavior of members of online support groups for inflammatory breast cancer, Fabry disease and albinism.  This paper focuses on the outcome of the study in terms of members’ interest in finding genetics information, sources used, purposes for seeking genetics information, confidence in their ability to understand genetics information, as well as perceptions of the role of the support groups, as related to genetics information.

INTRODUCTION

A review of the literature revealed a dearth of studies about the genetics information seeking attitudes and practices of consumers or patients.  Bosompra et al. and Bunn et al. investigated the public’s interest in genetic testing for cancer [2-3].  Their findings showed that respondents sought information about genetics testing from the mass media, books, magazines, newspapers and other sources.  The Internet was not specified as a source in these studies since at the time they were conducted, 1996 and 1998 respectively, Internet use was not widespread among the general populace.  The Internet however, was the focus of Taylor and colleagues who surveyed patients in outpatient genetics clinics, about their use of the Internet to obtain genetics related information. Respondents stated that they used the Internet to find information in layman’s language, and about treatment and genetics research. The fact that patients find genetics information difficult to understand was evident in this study [4].

In a more recent study Case et al. [5] conducted a telephone survey of 882 adults, aimed at ascertaining the public’s behavior towards finding information about genetics testing for cancer.  The findings indicated that the Internet was the first choice, with public libraries and doctors being the second and third choices respectively.  The findings in this study showed that respondents’ age, income and self-perceived understanding of genetics, influenced their choice of sources. 

THE MEDICAL CONDITIONS

Inflammatory breast cancer is a rare and particularly aggressive form of breast cancer.  A recent report by Hance et al. revealed that inflammatory breast cancer accounted for about 2% of all the breast cancer cases diagnosed in the U. S. during the period 1988-2000 [6].   This was based on data from the Surveillance, Epidemiology, and End Results (SEER) Program pertinent to 180,224 diagnosed cases of breast cancer cases for the same period.  Inflammatory breast cancer results from cancer cells blocking the lymph vessels in the skin of the breast. Outward manifestations are redness, swelling and a bruised appearance to the breast, with the semblance of the rough skin of an orange (termed peau d’orange), as well as swollen lymph glands in the armpit and/or collarbone. This disease can remain undetected by mammograms.  The cancer cells spread rapidly through the body and require swift treatment [7]. 

Currently there is uncertainty concerning the genetic basis of inflammatory breast cancer, however a search of PubMed (July 2005) combining the terms inflammatory breast cancer and genetics, yielded 175 citations presenting the results of various research studies, some of which portend that genes do play a role in the development of inflammatory breast cancer. 

Fabry disease (also known as Anderson Fabry disease) is a rare disorder with a prevalence of 1 in 40,000 to 117,000 live births.  It is an inherited disorder that affects males and females of all ages and ethnicities.  It is caused by mutations of the GLA gene.  This gene is responsible for making an enzyme (alpha-galactosidase A) that serves to breakdown lipids (a type of fat) in the body’s cells.  GLA mutations result in excessive accumulation of lipids in the body’s cells.  The insufficient breakdown of lipids results in pain in the hands and feet, the appearance of skin rashes (angiokeratomas), a decrease in ones ability to sweat, hearing loss and cloudiness in the cornea of the eye.  Kidney disease, heart attacks and strokes are some of the more severe complications resulting from this disorder [8].

Albinism is a rare and inherited disorder.  Persons with this condition lack pigment in their eyes, hair and skin due to a genetic defect that causes a lack of or insufficient production of melanin in their bodies. Lighter skin, hair and eye color are external manifestations of albinism.  Complications include vision problems such as low vision and sensitivity to light.  There is also an increased risk of skin cancer, due to the skin’s inability to tan. The condition affects persons of all races.   

SURVEY METHODS 
An online survey was disseminated to members of online support groups pertinent to the three medical conditions. In the case of inflammatory breast cancer the survey was sent to two groups, a general online support group, and an online support group that was oriented towards research about the condition. 

Due to the nature of this study, a survey of online support groups, no sample size was determined.  Feedback from the support groups’ list owners/moderators indicated difficulty in ascertaining the exact number of participants in the groups, since people sometimes leave and rejoin under a different name, or participate for a while, become dormant and then resume. At the time when the survey was being conducted the selected groups had active members (i.e. members who had posted frequently in the past six months) of approximately 50 in the case of Fabry disease, 112 for the inflammatory breast cancer research oriented support group, and 150 in the albinism group.  No figure could be obtained from the inflammatory breast cancer general support group. 

In order to solicit participants, the list owner/moderator of each online group was sent an email explaining the purpose of the survey, and requesting permission to conduct the survey among group members.  After this permission was obtained, another email was sent to each support group requesting the participation of members.  This email introduced the investigator and explained the nature of the survey.  It also contained a hypertext link to the online survey.  The survey was made available to group members for a total of 9 days in July 2005.

The main objectives of the survey were as follows: 

· To ascertain the need for genetics information among members of online support groups for Fabry disease, inflammatory breast cancer and albinism 

· To ascertain the sources members currently use or would utilize in the future to fulfill their needs for genetics information 

· To find out members’ views about the role of online support groups as regards genetics information 

The survey instrument consisted of a questionnaire with 30 questions.  The questions were predominantly discrete choice and multiple-choice questions.  Nine (9) of the questions were essentially free text options that allowed respondents to explain their answers to previous questions.  The questions sought to elicit members’ need for genetics information, information sources used to fulfill these needs, purposes for seeking genetics information, confidence in respondents’ ability to comprehend genetics information, level of knowledge about the genetics of their condition, and perceptions of the role of the support groups as related to genetics information.  General demographic information (gender, age, ethnicity, level of education, household income) and identification information (group membership, length of membership, reason for belonging to the group, length of time since diagnosis of the condition) were also solicited.  The questionnaire was designed in a manner that allowed respondents to skip questions if they so desired, and was estimated to take a maximum of 10 minutes to complete.

RESULTS  

Data was analyzed by means of Excel and Survey Monkey. 

A total of 162 questionnaires were returned.   Five questionnaires were excluded since they contained no information that could be analyzed.  Consequently the results were analyzed on the basis of 157 returned questionnaires.  

Membership Characteristics 

The majority of the respondents belonged to the inflammatory breast cancer groups (66.9%).  Table 1 shows the total composition of the respondents by group membership. 

Table 1: Group Membership

	Online support group
	Respondents

(n = 157)
	Percent

	Albinism group
	25
	15.9%

	Fabry disease group
	27
	17.2%

	Inflammatory breast cancer general support group
	46
	29.3%

	Inflammatory breast cancer research oriented support group
	17
	10.8%

	Both of the inflammatory breast cancer groups
	42
	28.8%


Overall, the median number of years of membership in the online groups was 4, while the mode was 2 years.  Having the condition was stated as the reason for being a member of an online support group by 120 (76.9%) of 156 respondents.  Having a member of the family with the condition accounted for 19 (12.2%) of respondents.  In the case of the Fabry disease group there was a high prevalence of multiple members of the family being affected by the condition. The mean number of years since diagnosis for the Fabry disease group was 12.5, while the median was 8. Victims of inflammatory breast cancer had been diagnosed with the disease for an average of 4.3 years.  Respondents with albinism reported being diagnosed with their condition usually from birth.         

Demographics

Of the 155 respondents answering the questions related to gender and ethnicity, 139 (89.7%) were female and 142 (91.6%) were white.  Of 154 respondents, 46 (29.9%) indicated that they were between the ages of 21-40, and 84 (54.6%) between the ages of 41-60.  In terms of the highest level of education attained (n = 154), 86 (55.8%) possessed at least an undergraduate degree.  The survey also revealed that 76 (58.4%) of 130 respondents declared that their approximate household income level was over $50,000, with 54 (41.5%) reporting an income above $75,000.  Based on their comments, it was apparent that some of the respondents were from geographic regions outside of the United States, particularly in the case of albinism and inflammatory breast cancer.

Information Needs

All but 1 of the respondents responded to the question that sought to ascertain if members of these online support groups needed genetics information.  The responses were almost equally divided with 77 persons (49. 4%) affirming that they needed genetics information, while 79 (50.5%) did not.   Table 2 shows the number of members of each group that affirmed their need for genetics information.

Table 2: Respondents Needing Genetics Information 

	Online support group
	Respondents

(n = 77)
	Overall percent

of each group

	Albinism group
	15
	60%

	Fabry disease group
	 4
	15%

	Inflammatory breast cancer general support group
	24
	52%

	Inflammatory breast cancer research oriented support group
	8
	47%

	Both of the inflammatory breast cancer groups
	26
	62%


To find out about the risk of genetic transmission was the reason given by 76.6% of the respondents for needing genetics information. 

Table 3: Reasons for Needing Genetics Information 

	Online support group
	Respondents

(n = 77)
	Percent

of respondents



	To find out about the risk of genetic transmission
	59
	76.6%

	To find out about treatment
	33
	42.9%

	To find out about genetics counseling
	28
	36.4%

	To understand the basics of human genetics
	22
	28.6%

	Other
	9
	11.0%


Explanatory comments proffered by some albinism respondents indicated an interest in understanding the genetic basis of different types/manifestations of the condition, and the effect of the presence of different genes in married couples, on transmission to their offspring, as well as a desire to learn as much as possible about genetics pertinent to albinism for a variety of reasons  (e.g. to gauge potential impact on future children and “to better educate others”).  

Despite inconclusive evidence about the genetic causes of inflammatory breast cancer, some 

respondents expressed a general curiosity about genetic links to it, due to concern for the susceptibility of family members.  One respondent, concerned about the possibility that her daughter might develop inflammatory breast cancer stated that she needed genetics information because: 


“I feel that knowledge is power, and even if knowing genetic information isn’t pertinent

today it might be helpful in the future as medicine rapidly changes.” 

Information Sources

Respondents were given a choice of sources and asked to indicate as many as they utilized in their quest to find genetics information.  The sources listed were the Internet, the online support group, doctor, public library, hospital program, family member, friend and other.  

The findings reveal that overall the Internet was the source most selected by respondents.  However doctors were selected as the first choice among respondents for both finding, as well as clarifying the genetics information that they had previously found, followed by the Internet and the online support group.  This differs from the study conducted by Case [9], which showed the Internet as the primary choice for finding genetics information.  It is possible that since the respondents in this study were already affected by the disorder (as opposed to those in the Case’s prospective study), they were more likely to consult a source that was familiar with their particular situation, as a first choice.
Table 4: Preferences for Sources to Find Genetics Information
	Source


	First choice

(n = 62)


	Second choice

(n = 59)


	Third choice

(n = 36)


	Overall percent choosing (n =77)

	Doctor
	32.3%
	20.3%
	16.6%
	64.9%

	Internet
	30.6%
	33.9%
	27.8%
	70.1%

	Online support group
	19.4%
	32.2%
	39.1%
	64.9%

	Public library
	1.6%
	5.1%
	5.6%
	14.3%

	Family member
	1.6%
	  0
	8.3%
	13.0%

	Hospital program
	3.2%
	8.5%
	8.3%
	23.4%

	Friend
	1.6%
	  0
	2.8%
	6.5%

	Other
	9.7%
	  0
	5.6%
	16.9%


Table 5: Preferences for Sources to Get a Better Understanding of Genetics Information
	Source
	First choice

(n = 58)


	Second choice

(n = 48)


	Third choice

(n = 32)


	Overall percent choosing (n =72)



	Doctor
	37.9%
	20.8%
	21.9%
	68.1%

	Internet
	27.6%
	27.1%
	21.9%
	69.4%

	Online support group
	20.7%
	31.3%
	15.5%
	54.2%

	Public library
	1.7%
	4.2%
	15.6%
	26.4%

	Family member
	0%
	6.3%
	3.1%
	11.1%

	Hospital program
	5.2%
	10.4%
	15.5%
	29.2%

	Friend
	0
	  0
	3.1%
	  6.9%

	Other
	6.9%
	  0
	3.1%
	11.1%


Respondents reported using a variety of other sources to find and clarify genetics information that they had previously found.  Notable ones are listed in Appendix I  

Internet sites utilized by respondents comprised a mixed of governmental sites (e.g. PubMed, National Institutes of Health, National Cancer Institute), disease specific sites, including the parent sites of the online support groups, general medical sites (e.g. WebMD, Ivanhoe), professional websites (American Medical Association, American Society of Clinical Oncology), and general search engines (Yahoo, Google).  In terms of genetics sites only one was specifically named in relation to Fabry disease – Genzyme.  

Future Needs

Respondents who stated that they did not have a need for genetics information related to their medical condition were asked to about the sources they would choose to find such information should the need arise in the future.  Almost 80% of 79 respondents selected both the Internet and their doctors as the main sources that they would utilize.  Again doctors were selected as the first choice 40.3% (27/67) followed equally by the Internet and online support groups 26.9% (18/67). 

Table 6: Preferences for Sources to Find Genetics Information in the Future
	Source
	First choice

(n = 67)


	Second choice

(n = 64)


	Third choice

(n = 51)


	Overall percent choosing (n =79)



	Doctor
	40.3%
	26.6%
	21.6%
	79.7%

	Internet
	26.9%
	21.9%
	45.1%
	79.7%

	Online support group
	26.9%
	28.1%
	7.8%
	65.8%

	Public library
	1.5%
	3.1%
	3.9%
	19.0%

	Family member
	1.5%
	7.8%
	2.0%
	15.2%

	Hospital program
	1.5%
	9.4%
	13.7%
	30.4%

	Friend
	0
	0
	0
	5.1%

	Other
	1.5%
	3.1%
	5.9%
	        13.9%

	Don’t know
	N/A
	N/A
	N/A
	          5.1%


Among the other sources listed for finding information in the future were genetics counselors, a medical library, a university library, Mayo clinic, some named geneticists, NCI genetics web site and Genzyme.  

Ease of understanding genetics information  

Respondents who indicated a need for genetics information were asked how easy it was for them to understand genetics information.  Fifty six percent (56%) indicated that they experienced some level of difficulty comprehending such information.  Case et al. reported a similar situation with 47% of their sample indicating an “inadequate” level understanding about genetics [10].

Table 7: Ease of Understanding Genetics Information 

	Level of Understanding
	Respondents

(n = 75)
	Percent

of respondents



	Very easy
	 7
	  9.3%

	Easy
	26
	34.7%

	Somewhat difficult
	34
	45.3%

	Difficult
	  6
	   8.0%

	Very difficult
	  2
	   2.7%


The fact that the Internet was the most commonly utilized source for genetics information may account for this difficulty, since studies have shown that many patient related Internet sites are written at a level above the comprehension level of most patient populations.  In the study conducted by Taylor et al. on the use of the Internet by patients and their families to find genetics related information, 41% of the respondents were confused or had difficulty understanding the information [11].

In this survey, the situation was aptly described by a respondent who indicated use of the Internet as the first choice for finding genetics information, and who also admitted that it was very difficult to understand the information retrieved, claiming that: 


“Without a science or medical degree, I find it difficult to understand the technical language and principles that it is assumed the reader knows.”

Knowledge about the Genetics of their Condition

Self perceived knowledge about the genetics of their condition was rated as excellent or good by 52.9% of 155 respondents, while 47.1% considered their knowledge to be fair or poor.

Table 8: Knowledge about the Genetics of their Condition

	Level of Knowledge
	Respondents

(n = 155)
	Percent

of respondents



	Excellent
	27
	 17.4%

	Good
	55
	35.5%

	Fair
	43
	27.7%

	Poor
	30
	19.4%


The majority of respondents from the albinism and Fabry disease groups perceived their knowledge about the genetics of their condition as either excellent of good, 88% (22/25) in the case of albinism and 100% of the Fabry disease respondents (27).  Almost three quarters of the respondents from the inflammatory breast cancer support and research groups perceived their knowledge as either fair or poor – 72.7% (32/44) and 76.5% (13/17) respondents respectively.  This is not surprising since there is very little published information about the genetics of this condition, since the genetic basis of inflammatory disease is an area of research that is still in an embryonic phase.  A few comments from members with this form of cancer suggest that there is some level of awareness about this situation.


“My understanding is as about as good as that of research that has been made public. The level of genetic research info on inflammatory breast cancer is not high.”


“I think there is generally not much understood about the genetics of IBC.  I am interested to keep up with it as the information develops.”

Role of the Online Support Group  

There was almost equal consensus among respondents that with regard to genetics information, the role of online support groups was to let members know where to find genetics information and to discuss genetics information.

Table 9: Role of Online Support Groups Pertinent to Genetics Information

	Role
	Respondents

(n = 150)
	Percent

of respondents



	To let members know where to find genetics information
	102
	 68.0%

	To give members genetics information
	70
	46.7%

	To discuss genetics information
	101
	67.3%

	Other
	14
	9.3%


Among the other roles listed by respondents were:


“To discuss the importance of genetics information.” (Fabry disease)


“Clear up myths.” (Inflammatory Breast Cancer)


“…to put members in contact with a gene bank for data collection to be evaluated in the 


future.”  (Inflammatory Breast Cancer)

DISCUSSION AND IMPLICATIONS FOR LIBRARIES

The preference for consultations with doctors as the first choice among respondents for finding and clarifying genetics information augurs well for the seekers and users of such information, since genetics information can be difficult to understand, and some information on the Internet can be inaccurate or misleading.  The assumption inherent in the choice of this source is that   medical professionals are best positioned to lead patients, their families and caregivers to authoritative sources of information and to explain incomprehensible information.  A respondent who was a member of both inflammatory breast cancer groups encapsulated this view by saying: 

“I have not been offered any genetic information … by any of the medical professions. Being a nurse, I know a bit about genetics and feel that it should be initiated by the medical profession. Once the basics were known, then I would search good Internet sites for more information or clarification if I needed it.”
Not all respondents felt this way.  The following comments from respondents suggest a lack of knowledge on the part of doctors.  

“I learnt the basics of genetics at High School and this helped me a great deal to understand the further information that I was presented with. Also, I find the information I receive from my doctors generally unhelpful because they have limited knowledge of my condition. I rely on the Internet.” (Albinism)  

“When I mention doctor I am referring to the doctors at the National Institutes of Health.  I have had to educate my local doctors about Fabrys.”

The view that doctors need to be trained in, and to be more knowledgeable about genetics, is reiterated in the literature by Collins and Snow [12-13].   According to Snow, not only will knowledge of genetics enable clinicians to recognize genetically based ailments, and to refer patients to genetic specialists, but as doctors become more aware of available information resources, they will be best positioned to guide patients to the most suitable resources.   

It is noteworthy that in terms of the sources actually used to find genetics information, doctors and the online support groups were overall the second most selected sources by respondents 50 (64.9%) of 77 respondents.  The willingness of respondents to consult with the online group on an equal basis as doctors, might well be the result of the confidence placed in the online support group by members.  As two respondent stated: 


The online support group “will find the answer to any question.”

“This is a support group.  We direct people to where they can find answers.  If people have questions we try to answer them.”

Moreover, when compared with doctors, online support groups are more easily accessible and available for instantaneous response whenever an information need arises. 

The survey revealed that in general, libraries did not appear to be a favored source for genetics information.  Overall only 14.3% (11/77) respondents indicated that they used public libraries, while 26.4% (19/72) said that they consulted them in order to get a better understanding of information they had previously obtained.  Public libraries can however play a role in terms of referring clients to appropriate sources, including medical libraries that can fulfill genetics information needs.  As one respondent stated: 

“I do consult my library’s databases, and discuss information source ideas with the reference librarians there.”

Also of significance is the fact that only 2 respondents listed libraries that were not public libraries, namely a university library and a local medical school library, as other sources they utilized to find information.  

Questions pertinent to knowledge of genetics, ability to understand genetics information, and use of sources, prompted comments from some respondents that indicated inadequate genetics knowledge, considerable difficulty in comprehension, and lack of knowledge about how to find genetics information. In the words of one respondent:  

“I don’t really know whom to consult to help me interpret what I read online.  The doctor certainly has no time to give me a crash course in genetics, and I am unaware of what programs might be available in my area.”  

Since the findings indicate that the online support groups are regarded as viable sources for genetics information, academic health sciences libraries, hospital libraries, and public libraries would do well to design programs for, and to communicate with these groups in order to make them aware of existing sources of genetics information.   

Duncan [14] describes an information flow emanating from health sciences libraries that encompasses (1) an awareness of pertinent support groups in the community (which can now be extended to include the online community), (2) communication of the existence of these groups and their value, to health care practitioners, (3) knowledge of/maintaining an awareness of the sources of genetics information, and (4) alerting of the health care professionals who are involved with support groups to the existence of genetic resources.  This flow of information is still relevant today and can be facilitated electronically.  

Based on the findings of this study a major role is proposed for academic health sciences libraries.  These libraries are well positioned to collaborate with medical school faculties in order to initiate and promote mini medical school programs, with a focus on increasing public understanding of genetics terminology, as well as and the genetic bases of specific disorders, towards the achievement of genetics health literacy.  Additionally, librarians in academic institutions could work together with public and hospital librarians, as well as professional medical associations, towards producing resource guides (in print and electronic versions) for the benefit of normal and low literacy populations.  These initiatives should also be supported by the provision of training for interested persons, in information seeking, retrieval, and evaluation techniques for consumer oriented genetics information. In speaking about the complexities involved in genetics information, Johnson et al. acknowledge that a strategy is mandated to give people the “life-long skills to find and assess genetic information on their own”[15].   The suggestions outlined above can assist in this regard.  

Online support groups are by definition of no fixed geographic location.  The challenge therefore will be to provide these services in an electronic mode as well, possibly charging a nominal registration fee to defray costs of hosting such programs.  The existence of mini medical school courses and information literacy programs should be communicated to relevant online support groups, and participation solicited.  Medical libraries that operate in institutions that have genetics programs, or research programs pertinent to rare and/or genetically based disorders, could target online groups that support these disorders.  Hospital and academic health sciences libraries should also liaise with public libraries as a means of keeping abreast with the public’s need for genetics information, and work towards developing strategies for cooperatively servicing these needs. 

There is however a caveat.  In the quest to obtain information, people must be confident in their ability to search for, find and understand the information.  In the case of the genetics of rare disorders, people should also be able to ascertain for themselves the existence or non-existence of what they are seeking, and to understand when research is in progress, and when answers are not conclusive, as in the case of the genetic basis of inflammatory breast cancer.    

Underlying all this is the necessity for librarians to be competent in understanding this complex information, to be knowledgeable about the content of various genetics resources, and to be able to help others to find the most appropriate information for their needs.   

LIMITATIONS

This study focused on the genetics information seeking behavior of four online support groups for albinism, Fabry disease and inflammatory breast cancer.  As such, the findings describe the behavior of the members of these specific groups.  Since the survey was disseminated to only members of these groups, and no sampling technique was applied to the selection of respondents, the results of this study cannot be generalized outside of the study participants.  At best, the results as presented here, can be regarded as a starting point towards further investigation of the genetics information seeking behavior of patients and health consumers, particularly in the arena of rare and relatively uncommon medical disorders. 
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APPENDIX I

Other Sources Utilized for Finding and Clarifying Genetics Information

Albinism

“A genetics counselor”

“A teacher”

Presenters at conferences hosted by the albinism support group

“Yahoo Group Albinism International” (an online support group)

“www.albinismus.info” (a German website)

Inflammatory Breast Cancer

“Traditional (non-Internet) news sources re health and science – TV & Radio Public Broadcasting”

“Genetics counselor”

“Sort of conduct my own research and follow histories”

“IBC biobank”

MD Anderson’s Genetics Counselor

“University Library”

“Medical records of family members”

“Cancer wellness center group/counselor”

