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Abstract
Background: Multiple sclerosis (MS) patients and their family members increasingly seek health information on the Internet.
There has been little exploration of how MS patients integrate health information with their needs, preferences, and values for
decision making. The INtegrating and Deriving Evidence, Experiences, and Preferences (IN-DEEP) project is a collaboration
between Italian and Australian researchers and MS patients, aimed to make high-quality evidence accessible and meaningful to
MS patients and families, developing a Web-based resource of evidence-based information starting from their information needs.
Objective: The objective of this study was to analyze MS patients and their family members’ experience about the Web-based
health information, to evaluate how they asses this information, and how they integrate health information with personal values.
Methods: We organized 6 focus groups, 3 with MS patients and 3 with family members, in the Northern, Central, and Southern
parts of Italy (April-June 2011). They included 40 MS patients aged between 18 and 60, diagnosed as having MS at least 3 months
earlier, and 20 family members aged 18 and over, being relatives of a person with at least a 3-months MS diagnosis. The focus
groups were audio-recorded and transcribed verbatim (Atlas software, V 6.0). Data were analyzed from a conceptual point of
view through a coding system. An online forum was hosted by the Italian MS society on its Web platform to widen the collection
of information. Nine questions were posted covering searching behavior, use of Web-based information, truthfulness of Web
information. At the end, posts were downloaded and transcribed.
Results: Information needs covered a comprehensive communication of diagnosis, prognosis, and adverse events of treatments,
MS causes or risk factors, new drugs, practical, and lifestyle-related information. The Internet is considered useful by MS patients,
however, at the beginning or in a later stage of the disease a refusal to actively search for information could occur. Participants
used to search on the Web before or after their neurologist’s visit or when a new therapy was proposed. Social networks are
widely used to read others’ stories and retrieve information about daily management. A critical issue was the difficulty of
recognizing reliable information on the Web. Many sources were used but the neurologist was mostly the final source of treatment
decisions.
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Conclusions: MS patients used the Internet as a tool to integrate information about the illness. Information needs covered a
wide spectrum, the searched topics changed with progression of the disease. Criteria for evaluating Internet accuracy and credibility
of information were often lacking or generic. This may limit the empowerment of patients in health care choices.
(Interact J Med Res 2014;3(3):e12) doi:10.2196/ijmr.3034
KEYWORDS
multiple sclerosis; evidence-based information; information needs; Web search behavior; Internet; patients’ involvement

Introduction
Providing health care information and tackling the right
questions at the right time together with professional advice can
improve people’s knowledge of the disease, reduce anxiety,
facilitate symptom management, and increase a sense of
empowerment [1]. In multiple sclerosis (MS), giving
newly-diagnosed people targeted information improves their
knowledge of MS and satisfaction with care [2,3]. With the
advent of disease-modifying drugs, MS patients increasingly
seek information about new treatments, and earlier attitudes of
hopelessness have changed [4]. In general, more and more
people demand active roles in medical decision-making and
asking for health and research information to share decisions
with doctors about treatment and management options [5,6].
They want to know the evidence behind different treatments
[7], how research relates to them [8], and the implications of
research findings for their health care options and choices. This
creates a challenge for providing health information based on
research and connections between the research and individuals,
to enable people to apply research findings to their own
circumstances. There are two good reasons to catch patients’
information needs. First, to make relevant information available
to patients, a research governance strategy bringing together
researchers and patients is needed [9]. Second, a definite
judgment of treatment effect needs to incorporate patient’s voice
into the design of the therapeutic programs [10].
Research-based health information has become the topic of
studies focusing on how to present it clearly and unambiguously
[7,11]. The most accessible and usable formats to communicate
research-based information have also been studied [12-14].
One of the main sources of health care information is the
Internet. According to recent surveys in the United Kingdom
and Canada, it is now placed second to health professionals as
a source [7]. Approximately 70% of individuals in the European
Union use the Internet and almost 40% of those aged 16 to 74
use it to seek health information [15]. In Italy, almost one-half
of people use the Internet, and more than a one-quarter of those
aged 16 to 74 use it to seek health information [15,16]. The
strongest users are aged 11 to 34 years.
MS patients, like other people with chronic conditions,
increasingly search for health information on the Internet
[17,18], also using YouTube, Facebook, blogs, or forums. The
use of Web 2.0 as a source of information on new controversial
treatments raised debate about its role, both in personal
decision-making and in public demand for health care services
or interventions [19,20].
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To assess the accuracy of health information and use it to exert
greater control over life events and situations, critical appraisal
skills are essential [21]. This is particularly true for Web-based
information, where skill is needed to judge the degree to which
the information merits trust accordingly with the evidence
available [22]. Patients’ associations have a critical role in giving
information to MS patients and family members [23] and
increasingly use websites and social networks to provide
information and refer people to high-quality sources. This
reflects the need to encourage skilled, confident information
users and to promote a higher level of patients’ and community
engagement in health care.
Health care and service providers can take different roles in
relation to Internet information-seeking behavior [24]: working
in partnership to obtain and analyze information, guiding
patients in finding reliable sites, or dismissing patients’
information queries. The INtegrating and Deriving Evidence,
Experiences and Preferences (IN-DEEP) project, aligns itself
with the first two roles. It is a collaboration between research
teams in Italy and Australia, developing two parallel projects
following the same steps and a mixed-methods approach. The
projects involve researchers in health communication,
neurologists, MS patients, MS patients’ associations (MS
Australia and Italian Multiple Sclerosis Association [AISM]).
This project is focused on Web-based health information with
the aim to make high-quality evidence more accessible and
meaningful to MS patients and their families, in particular,
starting from their information needs, to develop a Web-based
source of evidence-based health information. A four-stage
process has been developed: first the assessment of health
information needs through qualitative research, second the
development of a Web template for presenting evidence-based
health information, third the implementation of a pilot Internet
template, and fourth a Web-based survey to evaluate if the
IN-DEEP Web-based resource meets the information needs of
MS patients and family members. [25]
The present article deals with the first qualitative stage, aimed
at documenting and analyzing MS patients’ and families’
experience in finding, assessing, integrating Web-based health
information with personal values.

Methods
Protocol
The IN-DEEP protocol was published [25] and the ethical
approval has been granted by the Faculty of Health Sciences
Human Research Ethics Committee of La Trobe University,
Australia, and the Ethics Committee of the Fondazione Istituto
di Ricovero e Cura a Carattere Scientifico Istituto Neurologico
Interact J Med Res 2014 | vol. 3 | iss. 3 | e12 | p.3
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“Carlo Besta,” Italy. Face-to-face focus groups were formed
with MS patients and family members and a Web-based forum
was also proposed as an additional method to involve more
people using the Internet and widen the collection of
information.

Focus Groups
We organized 6 focus groups, 3 with MS patients and 3 with
family members, in Milan (North), Macerata (Center), and
Palermo (South) from April to June 2011. MS patients aged
between 18 and 60, diagnosed as having MS at least 3 months
earlier, according to the Poser et al [26] or McDonald diagnostic
criteria [27,28], and using the Web to search for information
on MS were included.
For family members, inclusion criteria were age 18 and over,
being a relative of a person with at least a 3-months MS
diagnosis and using the Web to seek information on MS. The
period of 3-months was an arbitrary choice aimed to include
new MS people but not so close to the diagnosis, leaving a
certain period of time to experience Web searching about MS.
Family members of MS patients who took part in focus groups
were excluded to increase the variety of sources, and make
people feel guaranteed in sharing their opinion with no fear to
be contradicted. MS patients and family members were invited
by a group of neurologists and by AISM local units.
A purposeful sampling approach was used to select the
participants. A screening questionnaire (SQ) completed in the
presence of neurologists was used to collect information about
participants. SQ was adopted to keep the project team in control
of the recruitment process, maximizing the internal variability
among participants and assuring they meet the including criteria
at the same time. The SQ items covered sociodemographic
characteristics and information about MS (year of diagnosis,
type, Expanded Disability Status Scale (EDSS; as a standardized
method of quantifying disability in MS, and therapy; Multimedia
Appendix 1). Some questions focused on the frequency of
Internet use and the kind of information sought. Selection was
designed to obtain the most balanced sample in terms of age,
education, MS length and severity, and a female/male ratio of
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3:1. The focus groups were led by an expert moderator and an
assistant moderator, using an interview guide as an outline for
the focus group (Multimedia Appendix 2).

Online Forum
The AISM hosted the Web-based forum on its Web platform
for 1 month. Nine questions, and four subquestions, were posted
covering searching behavior, use of Web-based information,
truthfulness of Web information (Multimedia Appendix 3).
AISM invited MS patients and family members by email and
through the website. Participants received an information sheet
by email, signed a consent form, and completed the SQ, as
described above. Once the consent and SQ were returned to the
researchers, they gave each participant a predefined username
and password. Researchers were given moderator rights to post
comments, to stimulate discussion, and assist participants. At
the end, they downloaded a transcript of the forum, AISM closed
the forum, and deleted the data.

Data Analysis
Focus groups were audio-recorded and transcribed verbatim.
Atlas.ti software (V 6.0) was used [29,30]. Data were analyzed
from a conceptual point of view through a coding system [31].
The moderator and the assistant moderator independently read
several times the transcripts and agreed on a common set of
codes (ie, labels corresponding to emerging concepts). The
analysis was guided by the research questions (see the interview
guide, Multimedia Appendix 2) and the results were summarized
according to them. Findings from focus group were analyzed
together with data collected through the online forum.

Results
Participant Characteristics
In total 40 MS patients and 20 family members (mother/father
6, wife/husband 9, sister/brother 1, daughter/son 4) participated
in the focus groups and the online forum (Table 1). All the MS
patients, except 1, used the Internet for gathering information,
37 of them declared that they used it for health purposes.
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Table 1. Participants’ main characteristics.a
Focus groups

Online forum
All participants

People with MS

Family memberb

n=17

n=19

n=16

n=3

17 (71)

9 (53)

16 (84)

14 (88)

2 (67)

15 (37)

7 (29)

8 (47)

3 (16)

2 (13)

1 (33)

41.6 (10.3)

40.5 (10.2)

43.3 (10.6)

46.2 (10.9)

44.9 (11.4)

53.3 (2.9)

Median

42.0

42.0

41.0

46.0

42.5

55.0

Range

24-66

27-57

31-66

27-67

27-67

50-55

All participants

People with MS

Family member

n=41

n=24

Female

26 (63)

Male

b

Gender, n (%)

Age, years
Mean
(SD)

Internet use for health purposes, n (%)
Yes

37 (97)

24 (100)

14 (93)

19 (100)

16 (100)

3 (100)

No

1 (3)

0 (0.00)

1 (7)

0 (0)

0 (0)

0 (0)

8 (20)

4 (17)

4 (25)

1 (5)

1 (6)

0 (0)

4 (10)

2 (8)

2 (12)

2 (11)

2 (13)

0 (0)

18 (45)

9 (38)

9 (56)

9 (47)

7 (44)

2 (67)

10 (25)

9 (38)

1 (6)

7 (37)

6 (38)

1 (33)

11.0 (9.4)

9.1 (7.6)

13.9 (11.4)

12.2 (9.9)

10.6 (8.8)

20.7 (13.4)

Median

9.5

9.0

9.5

10.0

9.5

15.0

Range

0-33

0-32

1-33

2-36

2-31

11-36

Median

2.5

2.5

4.0

3.0

3.0

5.0

Range

0-8

0-7

0-8

1-9

1-9

3-7

Education, n (%)
Primary
school
Italian
Middle
school
Secondary
school
University
Years with MS c
Mean
(SD)

EDSS d

a

Some discrepancies in the total are due to some missing values.

b

Years with MS, and EDSS reported in family members columns is related to the MS patient cared by a family member

c

Multiple sclerosis.

d

Expanded Disability Status Scale.

Information Needs
Main information needs of MS patients and family members
were about treatments, symptoms’ management, and causes of
the illness:
When I was first diagnosed, I trawled the Internet
looking for information on the disease, its biological
mechanisms, and how to reverse symptoms. I often
used Wikipedia to have a rough idea of the nervous
system functioning and how the disease changes it.
[MS patient, focus group]
http://www.i-jmr.org/2014/3/e12/
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Among main interests was information about drugs, those they
are using or those suggested by the neurologist, and adverse
effects, new drugs or treatments available or under trial also
abroad, how and where to have access to tests and new
treatments, alternative therapies and diet. One of the most widely
searched topics was new treatments. An example cited by
participants was chronic cerebrospinal venous insufficiency
(CCSVI). This condition, brought to the forefront by television
programs, was looked for by the participants, and a few of them
acted independently from their neurologist’s opinion by doing
or booking the echo-color Doppler and the percutaneous
transluminal angioplasty. As reported by a participant: “I
Interact J Med Res 2014 | vol. 3 | iss. 3 | e12 | p.5
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consulted the Internet and clarified my ideas, because the
medical Professor, as you have probably seen on you tube, was
very clear” [MS patients, focus group]; “For example, when
there had been the congress in Goteborg, there were the abstracts
of all the presentations … so one could have read what had been
actually said” [MS patient, focus group].
The online forum participants searched for suggestions and
information on how to cope with everyday life, managing
symptoms and problems due to MS or drugs, such as fatigue,
bladder disturbances, how to have a satisfactory sex life despite
disability, how to avoid unsightly bruising due to interferon
injections. Participants in the online forum admitted: “Being
protected by the anonymity of the Internet, it is easier to look
for information/exchanges with other patients on sensitive
topics, like bladder problems or related to sex” [MS patient,
online forum]. Life habits, as smoking, alcohol use, attending
gym, etc, and their relation with MS were topics of interest,
especially among the recently diagnosed participants, and young
people. Family members were also interested in pension rights,
social security entitlements, way to enter job protected and
disadvantaged categories, and devices to improve or maintain
the independence of MS patients; MS patients did not mention
them at all. However, other sources of information can be more
useful in case the user did not know exactly what to search for:
“I did not know that he was entitled to the disability check until
the health care professionals from the Institute told me” [Mother
of a MS patient]. Interpretation of diagnostic test results (eg,
magnetic resonance imaging, cerebrospinal fluid results) were
also searched for.
Participants complained about a certain amount of unsatisfied
information needs on the Web. While some topics were actually
covered but might not be found because of a lack of confidence
in Web searching, as information on pregnancy for MS patients
or hereditary tests, some were not really known and were
therefore not available, for example, information on a definitive
cure or on the causes of MS.
A lack of information on alternative therapies, diet, and lifestyle
was highlighted; appreciation was expressed by 1 of the MS
patients for the useful US MS society list of the drugs currently
in trial in the world. MS patients would need information on
how to cope with family members, their concerns, and their
obsessive behavior, while family members would need
information on how to cope with MS patients; however, it was
unclear if they actually searched for it.
Websites that greet the user with a depressing definition of MS,
presenting the worst outcomes, was mentioned by MS patients
as having a negative impact on emotional or psychological
well-being. Patients needed some optimism in the way
information was presented.

Sources of Information and Criteria to Discern
Accurate Information
Neurologists were the most important source of information for
many participants but, among the family members of severely
disabled MS patients, the general practitioner became the
primary referent. The network of friends was also an important
source of information as well as organizations offering services
http://www.i-jmr.org/2014/3/e12/
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to disabled people. Participants were curious about Web-based
information but they were also cautious about its quality and
trustworthiness, saying they preferred to discuss drugs and
therapies with neurologists. The lack of the necessary skills to
distinguish between reliable and unreliable information was
given as a reason for opting out of Internet use, especially by
the less educated MS patients.
Some subjective criteria were indicated to assess information
but they were not universally agreed; also instinct has been
mentioned as a form of reliability of information assessment:
“I trust my gut instinct” [MS patient, focus group]; “I try to
avoid exactly that, not to follow my gut instinct” [MS patient,
focus group]. The independence of the source from financial
and commercial interests was a shared criterion of
trustworthiness, although there was no full agreement on how
to identify nonindependent sources. For example, advertisement
banners were seen by some as a sign of dependence but not by
others “as the banners are everywhere.” The presence of links
to downloadable documents including bibliographies and laws
was another criteria raised during the discussion; it was
considered a valuable opportunity to easily access further details
and check the sources of information.
MS associations were mainly considered independent, but not
all agreed. The institutional source was often cited as a criterion
of credibility, especially the official websites, for example
AISM, the Italian Health Ministry, hospitals, and health trusts.
Often the trustworthiness was tested through some kind of
overlap: “After reading for four times the same information to
me it is the casting out nines” [Mother of a MS patient]. If an
item was discussed or presented on several trusted websites, or
reported by many sources of information such as newspapers
or TV, it was likely to be reliable. If information matched what
the neurologist said or was known to be true by the searcher it
was considered reliable: “I do a statistic of what is said and if
this statistic is comforted by doctor’s opinion I think it is
reliable” [MS patient, focus group]. The long age of a website
or comments from a neurologist were mentioned indicators of
reliability, especially if the neurologist was clearly recognizable
and affiliation was stated.
In general, it was taken for granted that the “Internet is always
up to date” [Husband of a MS patient].
Participants in the online forum stated they only searched for
and trusted reliable Web-based information, but they did not
specify how they distinguished between reliable or unreliable
information. Websites that were not easily accessible, not clear,
and where the date of update was missing were rejected or
looked at with suspect.

Web Search Behavior
Often the aim of seeking information on the Web was to prepare
for discussions with the neurologist. Sometimes it was used
after the visit to better understand what had been said or to
collect information on the options presented by the neurologist.
In some cases Web-based information was immediately applied
to solve practical problems or cope with symptoms. Sometimes
the aim of the consultation was to try to relieve the emotional
burden, though this was not always achieved.
Interact J Med Res 2014 | vol. 3 | iss. 3 | e12 | p.6
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As time went on, the Web-based searching became less and
expectations dropped, and participants became more cautious.
There were two types of Internet users, the ones that rely on
few reliable websites, which they regularly consulted like a
“habit, as well as you read a newspaper,” and the ones that
started their search using search engines, especially for
occasional needs.

people who have the disease people say useless things
or things that are not true. [Husband of a MS patient]
Here again, some criteria were applied to assess the
trustworthiness. Consistency of the information, consistency
with information received from the neurologist, a competent
moderator, a clear statement of the forum objectives, and lack
of argumentativeness were all applied.

There were people that stopped searching after an initial period
of intensive searching and decided to rely solely on their
neurologist for information and advice. On the other hand,
people that did not accept their disease or were frightened
preferred, almost from the beginning, not to read anything
related to MS. Over the time some of them accepted their
disease, and became less frightened, and began to search the
Internet again:

Those who did not use social networks, considered them
unreliable since it was impossible to check the identity of people
behind the nicknames, “All of these sites where there are threads
posted… first of all I do not know who wrote that, because they
have all a nickname, are not recognizable people, I do not know
if it is true that they have the disease or if they are people who
write just to write I mistrust these” [Husband of a MS patient],
or because the participants was no scientific background: “If
you go on a forum, it happened to me several times, that
someone says that this medicine works this other works, but
who are you to say it?” [Partner of a MS patient].

At the beginning, I tell you one thing, you don’t want
to know too much. Yes, you have it, stop. Over time
you become aware and want to know more and more.
[MS patient, focus group]
The decision to opt out of Internet use was usually taken soon
after the diagnosis but also in later stages when conditions
deteriorated. The tendency of MS patients to opt out of Internet
use was clearly raised by family members, who felt committed
to search on behalf of the ill person, acting as an information
filter even if MS patients complained about this type of behavior.
Family members also searched for themselves to overcome their
feelings of impotence in face of unpredictability and uncertainty
of the disease: “Goodness knows what I would do, I cannot do
anything so it seems to me I’m able to help her this way.”
[Mother of a MS patients]
At the beginning, people searched for information on the disease,
its causes, its mechanism of action, symptoms, and therapy. In
the years after diagnosis, they looked for ongoing clinical
studies, scientific research, news spread by mass media, and
social networks.
In searching for information about new drugs and trials, English
speaking people believed English-language websites were more
up-to-date and useful than Italian ones. The lack of access to
scientific articles, mostly written in English language, was
considered a barrier to this kind of information. Medical jargon
was another strong barrier to information.

Social Networks
In some cases the participants rejected the use of social
networks, as they preferred to share information face-to-face,
and also because of privacy concerns. Social networks were
more used to read others’ stories and retrieve information, than
to share personal information and experience. Social networks
were also used to make decisions about the management of their
life with MS.
People using social networks trusted them because they involved
MS patients who were considered independent from commercial
or other interests:
Information are quite secure given the seriousness of
the issues. I do not think that in a forum attended by
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Selected forums could become important supportive tools for
newly diagnosed young people or, less frequently, their family
members. Facebook was sometimes used as a source of
information (especially for new controversial intervention, as
for examples CCSVI), or as a space for keeping in contact with
friends, “where you did not present yourself as an ill person.”

Discussion
Principal Findings
The focus group and the online forum draw a new picture of
the information needs of MS patients and family members,
pointing to topics and issues to be considered to offer good
information. As recently showed by a Cochrane review
information, it is central to increase disease-related knowledge
and it is in part correlated with the decision making process and
quality of life [32]. There are two good reasons to catch patients’
information needs. First, to make relevant information available
to patients, a research governance strategy bringing together
researchers and patients is needed [33]. Second, a definite
judgment of treatment effect needs to incorporate patient’s voice
into the design of the therapeutic programs [34].
This study shows a wide spectrum of information needs, such
as a comprehensive communication of diagnosis, prognosis,
and adverse events of treatment, MS causes or risk factors, new
drugs, practical and lifestyle-related information.
The use of the Web varied widely according to personal
characteristics, health role (MS patient or family member), and
time from the diagnosis. There were people who considered
Internet useful for collecting information and learning about
others’ experiences, also using social networks, while others
were cautious and preferred relying on information given by
their neurologist. MS patients were mainly “on demand” users,
searching on the Web before and/or after seeing the neurologist
or when a new therapy or a new risk factor was proposed. MS
patients reported changes in information-seeking over time.
They searched Internet for information about the disease
extensively, but without a planning, soon after diagnosis. Later,
during the course of the disease, they changed their attitude and
Interact J Med Res 2014 | vol. 3 | iss. 3 | e12 | p.7
(page number not for citation purposes)

INTERACTIVE JOURNAL OF MEDICAL RESEARCH
adopted more focused strategies searching answers to specific
questions. Some MS patients gave up Internet searches but were
still interested in up-to-date news, particularly new treatments
and research results. Family members continued to use Internet
searching for information that could help, like exercises or diet,
and information on legal rights for people with MS.
The use of the Web was also influenced by other media. The
CCSVI was an example of the effect of interactions among
different media about health care issues: many people started
searching information on the Web about CCSVI after watching
television programs on it; on the other side, the Web raised the
attention to this topic among MS patients, driving also the
attention of other media. This process amplified the messages
conveyed and the demands about CCSVI. In this controversial
case, the Web played an important role, giving the opportunity
to access articles, conference presentations, interviews, and
providing practical information, such as searching for hospitals
that offered CCSVI diagnosis and treatment.
The use of social networks was also very variable. Some
considered online forums reliable because they were written by
people living with the disease, not driven by commercial or
professional interests, and offered information not provided by
neurologists or medical websites, such as matters related to
practical and life-style-related information. Others did not use
social networks, and considered them unreliable because they
are written by lay people, preferring face-to-face interactions
to share their experience with other people with MS or the
neurologist.
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groups and online forum (data submitted for publication).
Distinguishing good quality information and deriving usefulness
from it were difficult for many of the participants in both studies,
mainly because of information overload and contradictory results
they found on the Internet. Searching strategies changed over
time in response to information needs but neurologists and MS
Societies remained the most trusted information sources for
decision making by MS patients in the two countries. A
Web-based survey conducted among Italian parents of children
with rare diseases described their Internet use profile, and
explored how Internet use affected their health decisions [36].
Parents participating in the Web-based survey were more likely
than MS patients participating in our study to access the Internet
daily, and stated that Web information increased their
comprehension of the disease and improved its management.
However, there were some key differences between the two
studies. First, different study designs. Second, a different health
role of parents of children affected with rare diseases and adults
patients with MS. Third, a likely high quality format of Web
health information for children with rare diseases enabling their
parents to make Web-based information applicable and
meaningful for their personal circumstances.

Study Limitations
Although the questionnaire used for participants’ selection
focused on Internet use, some family members in the focus
groups only occasionally used the Web to find MS information.
This limited some findings about their Web-searching behavior
and about assessing the quality of websites.

Difficulty to recognize reliable information on the Web
constituted a critical issue raised by both MS patients and family
members, saying they got confused when information on
websites they perceived as reliable collided with information
given by the neurologists. MS patients and family members
were also not confident about which criteria should be used to
assess the quality of Web information and their descriptions
were often generic.

People participating in the online forum tended to answer the
questions without launching new topics and rarely sharing
comments with others. It could be that inviting people to take
part in a research project discussing predefined questions limited
their interaction, moreover only 1 month of observation could
be a too limited time period. In order to learn about people’s
behaviors in participating in a forum it could be better to observe
their spontaneous posts and questions.

Neurologists remained the most important source of information
for many participants in our study. This finding agrees with the
results of a survey on preferred sources of health information
in MS patients in the United States [35], where the most trusted
source was a physician. Internet use was more common among
the respondents to this survey than in our sample: this could be
tied to socioeconomic and educational differences and to the
different contexts (Unites States, Italy). For example, in Italy
the shares for individuals who used the Internet regularly were
almost 50% in 2012 and strong gender, age, and territorial
inequalities still persisted [15,16].

Implications for Development of the IN-DEEP
Web-Based Source of Information

Comparison With Other Studies
Even if the results presented here are related only to the Italian
setting, the need to have a reliable source of information, the
wide spectrum of information needs of patients and family, and
how to navigate through the amount of information available
in Internet are issues relevant regardless of the country and the
culture. A strong wish to get reliable and independent
information, particularly Web-based, was reported both by the
Italian and Australian MS patients participating to the focus
http://www.i-jmr.org/2014/3/e12/
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This is a first qualitative step of a more complex research plan,
results come out from a selected group of people, some selection
bias are possible. Nevertheless the results show a wide spectrum
of inputs to be considered in developing Web-based good
information for MS patients and families. In the next stages,
we will develop and evaluate a model for presenting health
information on the Internet making high-quality evidence,
primarily derived from the Cochrane reviews, more accessible
and meaningful to MS patients and their families. Some points
have been discussed, particularly what topics to include and
which “research-based” sources. Other implications from these
findings refer to the quality of communication that has to be
clear, complete, transparent, and updated to enable people using
the information and make it applicable and meaningful for their
personal circumstances.
The difficulties in assessing and evaluating the quality of
Web-based health information suggest also the need for
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educational tools, as a glossary and sections with methodological
information.
Considering that information needs gradually change along the
course of the disease, the Web-based IN-DEEP model will be
tailored on three levels of information with increasing level of
details. The website format reflected preferences for layered
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information complexity (ie, “the short answer,” “the detailed
answer,” “the deep answer”) and a combination of words,
numbers, and pictures to explain benefits and adverse events,
with additional sections on practical information, research
methodology, and personal histories. Personal experiences were
considered useful to convey and reinforce the messages and
translate them to daily life [37].
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Abstract
Background: There is an ongoing debate regarding the cost-benefit of different surgical modalities for hysterectomy. Studies
have relied primarily on evaluation of clinical outcomes and medical expenses. Thus, a paucity of information on patient-reported
outcomes including satisfaction, recovery, and recommendations exists.
Objective: The objective of this study was to identify differences in patient satisfaction and recommendations by approach to
a hysterectomy.
Methods: We recruited a large, geographically diverse group of women who were members of an online hysterectomy support
community. US women who had undergone a benign hysterectomy formed this retrospective study cohort. Self-reported
characteristics and experiences were compared by surgical modality using chi-square tests. Outcomes over time were assessed
with the Jonkheere-Terpstra trend test. Logistic regression identified independent predictors of patient satisfaction and
recommendations.
Results: There were 6262 women who met the study criteria; 41.74% (2614/6262) underwent an abdominal hysterectomy,
10.64% (666/6262) were vaginal, 27.42% (1717/6262) laparoscopic, 18.94% (1186/6262) robotic, and 1.26% (79/6262)
single-incision laparoscopic. Most women were at least college educated (56.37%, 3530/6262), and identified as white, non-Hispanic
(83.17%, 5208/6262). Abdominal hysterectomy rates decreased from 68.2% (152/223) to 24.4% (75/307), and minimally invasive
surgeries increased from 31.8% (71/223) to 75.6% (232/307) between 2001 or prior years and 2013 (P<.001 all trends). Trends
in overall patient satisfaction and recommendations showed significant improvement over time (P<.001).There were differences
across the surgical modalities in all patient-reported experiences (ie, satisfaction, time to walking, driving and working, and
whether patients would recommend or use the same technique again; P<.001). Significantly better outcomes were evident among
women who had vaginal, laparoscopic, and robotic procedures than among those who had an abdominal procedure. However,
robotic surgery was the only approach that was an independent predictor of better patient experience; these patients were more
satisfied overall (odds ratio [OR] 1.31, 95% CI 1.13-1.51) and on six other satisfaction measures, and more likely to recommend
(OR 1.64, 95% CI 1.39-1.94) and choose the same modality again (OR 2.07, 95% CI 1.67-2.57). Abdominal hysterectomy patients
were more dissatisfied with outcomes after surgery and less likely to recommend (OR 0.36, 95% CI 0.31-0.40) or choose the
same technique again (OR 0.29, 95% CI 0.25-0.33). Quicker return to normal activities and surgery after 2007 also were
independently associated with better overall satisfaction, willingness to recommend, and to choose the same surgery again.
Conclusions: Consistent with other US data, laparoscopic and robotic hysterectomy rates increased over time, with a concomitant
decline in abdominal hysterectomy. While inherent shortcomings of this retrospective Web-based study exist, findings show that
patient experience was better for each of the major minimally invasive approaches than for abdominal hysterectomy. However,
http://www.i-jmr.org/2014/3/e11/
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robotic-assisted hysterectomy was the only modality that independently predicted greater satisfaction and willingness to recommend
and have the same procedure again.
(Interact J Med Res 2014;3(3):e11) doi:10.2196/ijmr.3160
KEYWORDS
hysterectomy; vaginal hysterectomy; robotics; laparoscopy; patient satisfaction; patient outcomes assessment; Internet

Introduction

Methods

The growth of online support communities and patient
engagement on the Internet has provided researchers with unique
opportunities to study patient reported outcomes. Population
groups can now be readily identified on the Web to study
outcomes following disease diagnosis or treatment. Despite
their potential limitations, Internet-based studies are able to
gather data from a sizeable and geographically diverse patient
group at relatively low cost. We used the advantages of this
type of data collection to study patient reported experiences
following different surgical modalities for hysterectomy.

Participants

There has been an ongoing debate regarding the benefits of
different surgical techniques for hysterectomy. Many studies
attempting to address this question have compared only clinical
outcomes, while others have included direct in-hospital costs
of the procedures [1-4]. Minimally invasive compared with
open approaches for hysterectomy have often been shown to
offer somewhat better clinical outcomes, but sometimes at a
higher per patient cost [1-6].
More recently, a large study of health insurance claims data
linked with workplace absenteeism showed that minimally
invasive surgery compared with the open, standard approach
for certain conditions resulted in significantly lower health plan
spending and significantly fewer days of absence from work
over a 1-year peri- and postoperative period [7]. These findings
were evident specifically for uterine fibroid resection, the only
gynecologic surgery studied. The authors suggest that the policy
implications of their results indicate a need for a broader scope
of outcomes in the evaluation of technologies, not limited to
clinical findings or direct medical expenses.
The present study adds to this ongoing debate by suggesting
that patient satisfaction and return to normal activities should
also be considered in the equation regarding the cost-benefit of
different surgical modalities. Our study describes the use of
abdominal, vaginal, laparoscopic, robotic-assisted, and
single-incision laparoscopic techniques for benign hysterectomy
over time in a large online patient community seeking and
providing information about hysterectomy and related aspects
of women’s health. Since benign hysterectomy has seen a
significant change in treatment choice over the past decade, this
study importantly compares time trends in the use of the
different modalities as well as differences in self-reported patient
recovery, satisfaction, and recommendations. The independent
associations of surgical approach and recovery with overall
patient satisfaction and recommendations are further explored.
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Participants in this study were identified through
HysterSisters.com, a large online community of women who
give and receive support and resources for hysterectomy
decisions, treatments, and recovery. HysterSisters.com has been
certified by the Health on the Net Foundation to “promote and
guide the deployment of useful and reliable online health
information, and its appropriate and efficient use.” The website
was launched in 1998 and has registered close to 300,000
women since that time. The HysterSisters’ privacy policy
indicates that research related to women’s health is sometimes
conducted on the site “…to identify unmet needs of women
through aggregate reporting of women's experiences, opinions
and therapeutic treatments.” HysterSisters’ founder agreed to
the plans and purpose of this study.
In early February 2013, all members who were still registered
to receive the HysterSisters’ Web-based newsletter and had
valid email addresses were invited to participate in this study.
All contact with the membership was done through HysterSisters
so that no one on the study team had access to individual email
addresses. Only women in the United States who linked to and
completed the Web-based survey and indicated that they already
had a hysterectomy for benign indications are included in this
report.

Data Collection
Data were collected with the assistance of HysterSisters.com
and MarketTools software over the period February 4th to
February 13th 2013. A link on the February HysterSisters’
newsletter invited recipients to participate in the hysterectomy
survey. A specific email went out from the HysterSisters’
founder 2 days later inviting women who had a hysterectomy
or were thinking about having one to provide their input in a
short 5 to 7 minute survey. A follow-up email, identical to the
previous one, was sent on February 11th. Women accessed the
study questionnaire through a link on one of the
communications. Cookies were used to track survey access so
that all completed questionnaires were from unique respondents.
This study received an exemption from the requirement of
institutional review board (IRB) approval from Quorum Review
IRB and this exemption is on file.
The data collection tool was developed to adequately address
questions in the study protocol. Based on past experience, the
Web-based survey was tested via the Internet to ensure proper
function including the adaptive questions that created a skip
pattern depending on an individual’s responses. Each participant
was shown four to five screens and answered up to 24 questions
Interact J Med Res 2014 | vol. 3 | iss. 3 | e11 | p.13
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with each screen containing two to six items. Respondents were
able to go back to review and change answers.
All questions on the survey had categorical multiple-choice
responses. They included whether the participant ever had
surgery to remove the uterus (hysterectomy), the primary reason
(benign/noncancerous or cancerous conditions with examples),
the type of hysterectomy with explanations (abdominal, vaginal,
laparoscopically-assisted vaginal hysterectomy, laparoscopic
hysterectomy, robotic-assisted hysterectomy, single-incision
laparoscopic hysterectomy, and not sure), and the year,
beginning with 2001 or earlier up to 2013. Respondents also
indicated if they had had specific abdominopelvic or
gynecologic surgeries prior to their hysterectomy.
On a 5-point (Likert type) scale, participants rated how satisfied
(extremely satisfied, very satisfied, somewhat satisfied, not
satisfied, extremely dissatisfied) they were overall with the
surgery and with specific aspects of hysterectomy (invasiveness,
complications, length of hospital stay, pain and discomfort,
recurrence of problem, and time until return to normal activities)
and how likely they would be to recommend the same type of
hysterectomy to someone else. In addition, women were asked
what modality they would choose if they had to do the surgery
all over again. Respondents also reported the amount of time it
took them to return to normal activities including walking,
driving, and getting back to work.
Self-reported sociodemographic information was collected on
age group, education, family income, race/ethnicity,
urban/suburban/rural residence, and type of health insurance
(private, Medicare, Medicaid, other). No personal identifiers
were obtained. These data were stored in a centralized database
with password-protected access for study researchers only.

Statistical Analysis
All analyses excluded the small number of women who were
unsure of the surgical technique. Study categories included
abdominal, vaginal, laparoscopic (combining laparoscopic and
laparoscopically-assisted
vaginal
hysterectomy),
robotic-assisted, and single-incision laparoscopic hysterectomy.
For most analyses, year of hysterectomy was grouped into three
periods (2007 or prior, 2008-2010, 2011-2013). It was important
that all types of surgeries were performed in each time period
to reduce possible confounding of time of surgery with
approach. Thus, the first period was defined to include the
newest robotic approach, first reported by this cohort in 2006.
The years 2008 to 2013 were split evenly into two 3-year
periods.
Chi-square tests were used to compare outcomes over the
different surgical modalities. Trends over time were assessed
with the Jonkheere-Terpstra test for trend. Logistic regression
was used to describe the associations of surgical technique with
patient experience, adjusted for age and time period.
Multivariable, forward, stepwise logistic regression was
employed to identify characteristics that were independently
associated with important outcomes after surgery: (1) how
satisfied the respondents were with the overall and specific
results after surgery (time to return to normal activities, pain
and discomfort, invasiveness, complications, length of hospital
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stay, and recurrence), (2) how likely they would be to
recommend their surgical approach to another person, and (3)
whether they would choose the same technique again. The
variables considered for entry into the logistic model were
chosen a priori without considering results of univariate or
bivariate analyses. These included patient age group (<40, 40-49,
50-59, 60+), education (high school or less, some college,
college graduate, graduate school or higher), family income
(<$50,000, $50,000-$75,000, $76,000-$125,000, >$125,000),
race/ethnicity (white, non-Hispanic, African American,
Hispanic, other), community type (urban, suburban, rural), type
of hysterectomy, time periods of surgery (≤2007, 2008-2010,
2011-2013), and prior abdominopelvic surgery (yes/no).
Recovery time regarding walking (within 1-2 days, yes/no),
driving (within 1 week, yes/no), and returning to work (within
4 weeks, yes/no) was also allowed to enter for some outcomes.
No imputed values were used in the regression analyses. Results
are presented using the odds ratio (OR) and its 95% confidence
limits (95% CI).
All analyses were performed using SAS version 9.2. Given the
large data set analyzed, a two-sided P<.01 was used to determine
statistical significance.

Results
Online Recruitment
The HysterSisters’ February newsletter was sent to 134,618
members of the online community. Two dedicated study
invitation emails subsequently went out to those who had valid
email addresses (114,116/134,618, 84.77%), as determined by
the newsletter mailing. At least one of the mailings was opened
by 55.29% (63,095/114,116) of women. Of those, 18.53%
(11,694/63,095) clicked on the survey link and 17.80%
(11,232/63,095) began to complete the questionnaire. There
were 121 women screened out on the first question by
responding that they never had and were not planning to have
a hysterectomy and 1934 completed only part of the survey.
The questionnaire was completed in full by 78.48%
(9177/11,694) of those who clicked on the link or 14.54%
(9177/63,095) of those who opened one of the emails. This
paper describes the results of analysis of all US respondents
who had undergone a benign hysterectomy and specified the
surgical modality (6262). The techniques included 41.74%
(2614/6262) abdominal, 10.64% (666/6262) vaginal, 27.42%
(1717/6262) laparoscopic, 18.94% (1186/6262) robotic, and
1.26% (79/6262) single-incision laparoscopic hysterectomies.

Patient Sociodemographic Characteristics
A majority of women, 77.34% (4843/6262), had their
hysterectomies between the ages of 40 and 59 (Table 1). A
college or graduate degree was obtained by 56.37% (3530/6262)
and yearly family income was below $50,000 in 22.34%
(1399/6262). A little more than one-half of the participants,
52.59% (3293/6262), indicated that their family income was
over $75,000. The group was predominantly white
non-Hispanic, as reported by 83.17% (5208/6262); 8.80%
(551/6262) considered themselves African American, and 3.80%
(238/6262) Hispanic. Most of the respondents, 53.75%
(3366/6262), lived in suburban areas; 18.48% (1157/6262) came
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from urban cities and 27.77% (1739/6262) were rural dwellers.
Health insurance was private, either through an employer or
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through self-insurance, in 85.47% (5352/6262) of the total
group.

Table 1. Patient sociodemographic characteristics by surgical approach.
Characteristics

Abdominal

Vaginal

Laparoscopic

Robotic

Single-incision laparoscopic

Total N=6262

N=2614

N=666

N=1717

N=1186

N=79

n (%)

n (%)

n (%)

n (%)

n (%)

Age, years

<.001

<40

333 (12.74)

110 (16.52)

362 (21.08)

224 (18.89)

10 (12.66)

40-49

1097 (41.97)

269 (40.39)

780 (45.43)

599 (50.51)

31 (39.24)

50-59

1017 (38.91)

201 (30.18)

502 (29.24)

315 (26.56)

32 (40.51)

≥60

167 (6.39)

86 (12.91)

73 (4.25)

48 (4.05)

6 (7.59)

Education

.009

Middle or high school

362 (13.85)

94 (14.11)

231 (13.45)

119 (10.03)

10 (12.66)

Some college

788 (30.15)

223 (33.48)

543 (31.62)

343 (28.92)

19 (24.05)

College

954 (36.50)

237 (35.59)

642 (37.39)

478 (40.30)

34 (43.04)

Graduate school or higher

510 (19.51)

112 (16.82)

301 (17.53)

246 (20.74)

16 (20.25)

Family income

<.001

<$50,000

644 (24.64)

139 (20.87)

369 (21.49)

223 (18.80)

24 (30.38)

$50,000-$75,000

649 (24.83)

174 (26.13)

447 (26.03)

283 (23.86)

17 (21.52)

$76,000-$125,000

817 (31.25)

237 (35.59)

589 (34.30)

427 (36.00)

17 (21.52)

>$125,000

504 (19.28)

116 (17.42)

312 (18.17)

253 (21.33)

21 (26.58)

Race

<.001

White

2099 (80.30)

592 (88.89)

1462 (85.15)

991 (83.56)

64 (81.01)

African American

298 (11.40)

30 (4.50)

120 (6.99)

98 (8.26)

5 (6.33)

Hispanic

96 (3.67)

16 (2.40)

67 (3.90)

55 (4.64)

4 (5.06)

Other

121 (4.63)

28 (4.20)

68 (3.96)

42 (3.54)

6 (7.59)

Community type

.04

Urban

500 (19.13)

111 (16.67)

300 (17.47)

230 (19.39)

16 (20.25)

Suburban

1408 (53.86)

341 (51.20)

912 (53.12)

664 (55.99)

41 (51.90)

Rural

706 (27.01)

214 (32.13)

505 (29.41)

292 (24.62)

22 (27.85)

Insurance type

a

P valuea

.10

Private

2217 (84.81)

551 (82.73)

1470 (85.61)

1045 (88.11)

68 (86.08)

Medicare

81 (3.10)

33 (4.95)

54 (3.15)

29 (2.45)

3 (3.80)

Medicaid

60 (2.30)

19 (2.85)

35 (2.04)

16 (1.35)

1 (1.27)

Other

256 (9.79)

63 (9.46)

158 (9.20)

96 (8.09)

7 (8.86)

P value based on the overall chi-square test of the characteristic by surgical modality.

Comparison of the different treatment approaches on
sociodemographic characteristics showed that patients differed
significantly (P<.01) across techniques on age group, education,
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family income, and race/ethnicity (Table 1). Patients who had
undergone laparoscopic or robotic hysterectomy were similar
in age (P=.062), but younger than women who had abdominal
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or vaginal surgeries (P<.001). The group who had robotic
surgery was also younger than those who had the single-incision
laparoscopic approach (P=.01). A higher percentage of patients
who had single-site laparoscopies were greater than 50 years
of age when compared with the other surgical groups.
The most consistent finding with regard to socioeconomic status
was that patients who had a robotic hysterectomy were better
educated (P=.003) and had higher family income (P<.001) than
women who had the abdominal approach (Table 1). The lowest
percentage of white women was found in the group who had
abdominal surgery (80.30%, 2099/2614; P<.01 for comparisons
with each of the other modalities except single-incision
laparoscopy where there was no difference).

Pitter et al

Time Trends in Modalities for Hysterectomy
Trends over time indicated that the use of abdominal and vaginal
approaches significantly declined between 2001 or earlier years
and 2013 (P<.001 for both trends, Figure 1). Abdominal
hysterectomy rates fell from 68.2% (152/223) to 24.4% (75/307)
and vaginal rates from 15.2% (34/223) to 7.8% (24/307) over
time. The use of laparoscopic surgery significantly increased
from 14.3% (32/223) to 31.3% (96/307) and robotic surgery
from 0% (0/223) (prior to its approval and introduction in 2005)
to 35.8% (110/307) in 2013 (P<.001 for both trends).
Single-incision laparoscopic hysterectomy rates were very low
and basically unchanged over time (5/223, 2.2% in 2001 or
prior years to 2/307, 0.7% in 2013). Thus, in this study,
minimally invasive hysterectomy increased from 31.8% (71/223)
of procedures in 2001 or earlier to 75.6% (232/307) of surgeries
in 2013.

Figure 1. Trends in the use of each surgical approach over time.

Patient Reported Experience: Satisfaction, Recovery,
and Recommendations After Hysterectomy
There were significant differences in each measured outcome
across the surgical modalities as described in Table 2 (P<.001).
Logistic regression analysis, including three covariates (age
group, time period, and approach to hysterectomy), was used
to describe associations of procedure and time period with each
outcome. Findings indicated that there was less overall
satisfaction and more dissatisfaction in the abdominal
hysterectomy group when compared with the vaginal (P=.009),
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laparoscopic (P<.001), and robotic (P<.001) surgical groups.
Extreme satisfaction rates ranged from 41.35% (1081/2614) in
the abdominal to 55.73% (661/1186) in the robotic hysterectomy
group. These analyses also showed that overall satisfaction
significantly increased between time periods 1 and 3 (P<.001).
Less satisfaction and more dissatisfaction with time needed to
return to normal activities was also evident among women who
had an abdominal hysterectomy when compared with those who
had vaginal, laparoscopic, and robotic minimally invasive
surgery (all P<.001). Rates of extreme satisfaction varied from
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18.63% (487/2614) among those who had abdominal procedures
to 39% (31/79) in the single-incision laparoscopic group.
Logistic regression results regarding satisfaction with pain and
discomfort after hysterectomy again indicated that women who
had the abdominal approach were less satisfied when compared
with those in each of the other groups, except single-incision
(all P<.001). These analyses also showed that satisfaction was
significantly less in time period 1 compared with period 3 and
greater at older ages compared with younger (both P<.001).
Similarly, significantly less satisfaction with invasiveness of
the surgery, complications associated with the hysterectomy,
and length of hospital stay were seen with abdominal
hysterectomy compared to vaginal, laparoscopic, and robotic
approaches (all P<.001). More dissatisfaction was evident in
time period 1 than in period 3 (all P<.002).
Satisfaction with recurrence of the problem after hysterectomy
was greater for those who had robotic surgery only (P<.001),
when comparing the abdominal approach to the other minimally
invasive procedures. Less satisfaction was seen in the earliest
time period and at younger than older ages.
The abdominal hysterectomy group also was less likely to return
to walking within 2 days, to driving within 1 week and to
working within 4 weeks than the vaginal (P=.008), laparoscopic
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(P<.001), and robotic groups (P<.001). In addition, those who
were younger (P=.001) and had surgery most recently (P=.006)
returned to walking sooner. Rates of early return to driving and
work were highest for those who had the single-incision
laparoscopic hysterectomy, 39.7% (31/78) and 57.8% (37/64),
respectively.
Recommendation of the surgical approach to another and
choosing the same technique again followed similar trends by
modality (Table 2). Patients who had an abdominal hysterectomy
were significantly less likely to recommend that approach or
choose it again than patients who had one of the minimally
invasive procedures (all P<.001). Those who had surgery in the
earliest time period versus the most recent were less likely to
recommend their approach (P<.001). Women who had surgery
in the most recent time period versus time periods 1 or 2 were
significantly more likely to choose their procedure again (both
P<.001).
Rates of definitely recommending the same procedure ranged
from 27.74% (725/2614) in the abdominal to 69.81% (828/1186)
in the robotic hysterectomy group and rates for choosing the
same hysterectomy procedure again varied from 39.02%
(1020/2614) in the abdominal to 86.85% (1030/1186) in the
robotic surgery group.
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Table 2. Patient satisfaction, recovery, and recommendations by surgical technique.
Single-incision
Characteristics

Abdominal

Vaginal

Laparoscopic

Robotic

laparoscopic

Total N=6262

N=2614

N=666

N=1717

N=1186

N=79

n (%)

n (%)

n (%)

n (%)

n (%)

Overall hysterectomy results

<.001

Extremely satisfied

1081 (41.35)

317 (47.60)

862 (50.20)

661 (55.73)

40 (50.63)

Satisfied

1346 (51.49)

305 (45.80)

762 (44.38)

483 (40.73)

31 (39.24)

Dissatisfied

187 (7.15)

44 (6.61)

93 (5.42)

42 (3.54)

8 (10.13)

Time to return to normal activities

<.001

Extremely satisfied

487 (18.63)

185 (27.78)

497 (28.95)

400 (33.73)

31 (39.24)

Satisfied

1640 (62.74)

395(59.31)

989 (57.60)

635 (53.54)

40 (50.63)

Dissatisfied

487 (18.63)

86 (12.91)

231 (13.45)

151 (12.73)

8 (10.13)

Pain and discomfort after hysterectomy

<.001

Extremely satisfied

445 (17.02)

189 (28.38)

444 (25.86)

413 (34.82)

24 (30.38)

Satisfied

1539 (58.88)

355 (53.30)

1015 (59.11)

616 (51.94)

45 (56.96)

Dissatisfied

630 (24.10)

122 (18.32)

258 (15.03)

157 (13.24)

10 (12.66)

Invasiveness of hysterectomy

<.001

Extremely satisfied

475 (18.17)

291 (43.69)

735 (42.81)

616 (51.94)

41 (51.90)

Satisfied

1782 (68.17)

339 (50.90)

927 (53.99)

536 (45.19)

35 (44.30)

Dissatisfied

357 (13.66)

36 (5.41)

55 (3.20)

34 (2.87)

3 (3.80)

Complications associated with hysterectomy

<.001

Extremely satisfied

777 (29.72)

240 (36.04)

645 (37.57)

527 (44.44)

40 (50.63)

Satisfied

1342 (51.34)

316 (47.45)

849 (49.45)

527 (44.44)

31 (39.24)

Dissatisfied

495 (18.94)

110 (16.52)

223 (12.99)

132 (11.13)

8 (10.13)

Length of hospital stay

<.001

Extremely satisfied

656 (25.10)

265 (39.79)

735 (42.81)

602 (50.76)

39 (49.37)

Satisfied

1716 (65.65)

347 (52.10)

870 (50.67)

530 (44.69)

37 (46.84)

Dissatisfied

242 (9.26)

54 (8.11)

112 (6.52)

54 (4.55)

3 (3.80)

Recurrence of problem after hysterectomy

<.001

Extremely satisfied

1384 (52.95)

364 (54.65)

976 (56.84)

722 (60.88)

43 (54.43)

Satisfied

1058 (40.47)

240 (36.04)

601 (35.00)

406 (34.23)

27 (34.18)

Dissatisfied

172 (6.58)

62 (9.31)

140 (8.15)

58 (4.89)

9 (11.39)

Return to walking

<.001

Within 2 days

1036 (39.74)

302 (45.62)

870 (50.97)

645 (54.94)

34 (43.04)

After 2 days

1571 (60.26)

360 (54.38)

837 (49.03)

529 (45.06)

45 (56.96)

N/A

7

4

10

12

0

Return to driving

<.001

Within 1 week

307 (12.23)

196 (30.43)

561 (33.71)

398 (34.43)

31 (39.74)

After 1 week

2204 (87.77)

448 (69.57)

1103 (66.29)

758 (65.57)

47 (60.26)

N/A

103

22

53

30

1

Return to work
Within 4 weeks
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458 (20.70)

211 (40.81)

722 (50.10)

534 (53.67)

37 (57.81)
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Single-incision

Characteristics

Abdominal

Vaginal

Laparoscopic

Robotic

laparoscopic

Total N=6262

N=2614

N=666

N=1717

N=1186

N=79

n (%)

n (%)

n (%)

n (%)

n (%)

After 4 weeks

1755 (79.30)

306 (59.19)

719 (49.90)

461 (46.33)

27 (42.19)

N/A

401

149

276

191

15

Would recommend the same type of hysterectomy

<.001

Definitely

725 (27.74)

376 (56.46)

984 (57.31)

828 (69.81)

48 (60.76)

Likely

1241 (47.48)

223 (33.48)

613 (35.70)

302 (25.46)

22 (27.85)

Unlikely

648 (24.79)

67 (10.06)

120 (6.99)

56 (4.72)

9 (11.39)

Would choose the same type of hysterectomy again

a

P valuea

<.001

Yes

1020 (39.02)

482 (72.37)

1231 (71.7)

1030 (86.85)

55 (69.62)

No/not sure

1594 (60.98)

184 (27.63)

486 (28.3)

156 (13.15)

24 (30.38)

P value based on the overall chi-square test of the characteristic by surgical modality.

Independent Predictors of Patient Satisfaction and
Recommendations After Hysterectomy
The multiple impacts of sociodemographic factors, time period
of surgery, prior abdominopelvic surgery, patient-reported
recovery time, and surgical modality on patient satisfaction and
recommendations after hysterectomy were examined in forward,
stepwise, multivariable logistic regression as described in the
methods. Figure 2 presents the significant independent findings
(P<.01) for these outcomes: (1) satisfaction with results overall
(extremely satisfied, satisfied, dissatisfied), (2) would
recommend the procedure to another (definitely, likely,
unlikely), (3) would choose the same procedure for oneself
again (yes, no). Figure 3 shows findings for satisfaction with:
time until return to normal activities, pain and discomfort,
invasiveness, complications, length of hospital stay, and
recurrence. Single-incision laparoscopic hysterectomy was not
included in these analyses due to the small number of surgeries
employing this technique.
Independent predictors of being more satisfied overall were
African American race (OR 1.67, 95% CI 1.38-2.04; P<.001),
walking within 2 days after surgery (OR, 1.53, 95% CI
1.36-1.71; P<.001), having had a robotic-assisted hysterectomy
(OR 1.31, 95% CI 1.13-1.51; P<.001), returning to work within
4 weeks after surgery (OR 1.29, 95% CI 1.14-1.46; P<.001),
driving within 1 week after surgery (OR 1.29, 95% CI 1.12-1.48;
P<.001) and higher income (OR 1.08 per income level, 95%
CI 1.02-1.14; P=.005). Having had a hysterectomy in the earliest
time period (ie, 2007 or prior) was a predictor of being less
satisfied with the overall results of hysterectomy (OR 0.70, 95%
CI 0.61-0.81; P<.001). Thus, after controlling for the effects of
the other significant contributors to overall satisfaction,
robotic-assisted hysterectomy was associated with a 31% greater
odds of being: (1) extremely satisfied compared with less
satisfied or dissatisfied (combined), and (2) extremely satisfied
or satisfied (combined) compared with dissatisfied (Figure 2).
Characteristics that were independently and positively associated
with a greater likelihood of recommending the same surgery to
someone else included having had a robotic-assisted
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hysterectomy (OR 1.64, 95% CI 1.39-1.94; P<.001), walking
within 2 days (OR 1.66, 95% CI 1.48-1.86; P<.001), driving
within 1 week (OR 1.30, 95% CI 1.13-1.51; P<.001), returning
to work within 4 weeks (OR 1.26; 95% CI 1.11-1.43; P<.001),
and higher income (OR 1.11, 95% CI 1.05-1.17; P<.001).
Having undergone an abdominal hysterectomy (OR 0.36, 95%
CI 0.31-0.40; P<.001) and having had surgery in the earliest
time period (OR 0.58, 95% CI 0.51-0.67; P<.001) were
associated with being less likely to recommend the same surgery
to someone else. Robotic-assisted hysterectomy was
independently associated with a 64% greater odds and
abdominal hysterectomy was associated with a 36% lower odds
of definitely recommending the same procedure versus being
likely or unlikely (combined) to recommend it, and definitely
or likely (combined) versus unlikely to recommend it.
Predictors of patients choosing the same surgery again were
having a robotic-assisted hysterectomy (OR 2.07, 95% CI
1.67-2.57; P<.001), walking within 2 days (OR 1.57, 95% CI
1.38-1.78; P<.001), having undergone surgery in the most recent
time period, 2011-2013 (OR 1.49, 95% CI 1.29-1.73; P<.001),
and returning to work within 4 weeks (OR 1.23, 95% CI
1.07-1.41; P=.003). Having undergone an abdominal
hysterectomy (OR 0.29, 95% CI 0.25-0.33; P<.001) and having
had surgery in the earliest time period (OR 0.64, 95% CI
0.54-0.77; P<.001) were associated with not choosing the same
surgery for oneself again. The odds of abdominal hysterectomy
patients choosing the same approach again were 29% of the
odds associated with all other modalities. Robotic hysterectomy
patients were more than twice as likely as others to choose the
same approach again. There were no significant differences in
these outcomes by age group, education, urban/rural status, and
prior abdominopelvic surgery.
Results of multivariable stepwise logistic regression on
components of patient satisfaction are shown in Figure 3.
Greater satisfaction with time until return to normal activities
was evident among African American women (OR 1.60, 95%
CI 1.34-1.90; P<.001), those who had a robotic-assisted
hysterectomy (OR 1.23, 95% CI 1.07-1.41; P=.007), and whose
surgery was in the time period 2008-2010 (OR 1.16, 95% CI
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1.04-1.30; P=.009). Abdominal hysterectomy (OR 0.60, 95%
CI 0.54-0.67; P<.001) and prior abdominopelvic surgery (OR
0.79, 95% CI 0.71-0.87; P<.001) were associated with less
satisfaction and, thus, more dissatisfaction.
Being African American (OR 1.65, 95% CI 1.39-1.97; P<.001),
robotic surgery (OR 1.35, 95% CI 1.17-1.54; P<.001), older
age (OR 1.14, 95% CI 1.07-1.21; P<.001), and higher income
(OR 1.08, 95% CI 1.03-1.13; P<.001) independently predicted
greater satisfaction with pain and discomfort after surgery.
Abdominal hysterectomy (OR 0.58, 95% CI 0.52-0.65; P<.001),
surgery in 2007 or earlier years (OR 0.75, 95% CI 0.65-0.85;
P<.001), and prior abdominopelvic surgery (OR 0.83, 95% CI
0.75-0.91; P<.001) were associated with less satisfaction.
Greater satisfaction with invasiveness of surgery was also
associated with being African American (OR 1.73, 95% CI
1.45-2.08; P<.001) and having had robotic surgery (OR 1.36,
95% CI 1.18-1.56; P<.001). Less satisfaction was evident among
those who had an abdominal hysterectomy (OR 0.28, 95% CI
0.25-0.32; P<.001), underwent surgery in the earliest time period
(OR 0.77, 95% CI 0.68-0.89; P<.001), and experienced a prior
abdominopelvic procedure (OR 0.86, 95% CI 0.78-0.96;
P=.007).
Satisfaction with complications was significantly greater among
African Americans (OR 1.38, 95% CI 1.17-1.64; P<.001) and
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those who had robotic surgery (OR 1.29, 95% CI 1.13-1.48;
P<.001) and higher income (OR 1.08, 95% CI 1.03-1.13;
P=.001). Women who had an abdominal hysterectomy (OR
0.72, 95% CI 0.65-0.80; P<.001), prior abdominopelvic surgery
(OR 0.79, 95% CI 0.72-0.87; P<.001), and surgery in the earliest
time period (OR 0.82, 95% CI 0.72-0.93; P=.002) were
significantly less satisfied.
Robotic surgery (OR 1.39, 95% CI 1.21-1.60; P<.001) and being
African American (OR 1.38, 95% CI 1.16-1.65; P<.001)
predicted greater satisfaction with length of hospital stay.
Abdominal hysterectomy (OR 0.52, 95% CI 0.46-0.58; P<.001),
the earliest time period of surgery (OR 0.74, 95% CI 0.65-0.85;
P<.001), and prior abdominopelvic surgery (OR 0.81, 95% CI
0.74-0.90; P<.001) predicted greater dissatisfaction.
Women who had robotic surgery (OR 1.26, 95% CI 1.10-1.43;
P<.001), who were older in age (OR 1.13, 95% CI 1.06-1.20;
P<.001), and had higher income (OR 1.10, 95% CI 1.05-1.16;
P<.001), and education (OR 1.07, 95% CI 1.02-1.14; P=.009)
were significantly more satisfied with recurrence of their
problem after surgery. Those who had surgeries in the earliest
time period (OR 0.77, 95% CI 0.67-0.88; P=.002) and prior
abdominopelvic surgery (OR 0.77, 95% CI 0.69-0.85; P<.001)
were less satisfied.
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Figure 2. Independent predictors of overall patient satisfaction and recommendations after hysterectomy.
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Figure 3. Independent predictors of greater patient satisfaction after hysterectomy.
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Discussion
Principal Results
During the study period, the rates of abdominal and vaginal
hysterectomy declined with a concomitant increase in
laparoscopic and robotic hysterectomy. There was no change
noted in the relative number of single-site laparoscopic
hysterectomy procedures being performed. In fact, there was
pivotal point in the year 2012 where usage of the three major
modalities intersected. In the following and final year of the
study, it appears that robotic-assisted laparoscopic hysterectomy
was reported by more women (35.8%, 110/307) than open
abdominal hysterectomy (24.4%, 75/307) and slightly more
than laparoscopic hysterectomy (31.3%, 96/307). Improvements
in all patient experiences over time as measured by satisfaction
with results, timely return to work, quicker return to normal
activities such as walking and driving may be partially attributed
to the increasing rates of minimally invasive surgery.
Robotic-assisted laparoscopic hysterectomy is the only modality
that was an independent predictor of better patient experience
with better overall satisfaction, better satisfaction with specific
outcomes, and greater willingness to recommend and choose
the same technique again even after accounting for the effects
of other important predictors. Abdominal hysterectomy was
associated with a worse patient experience relative to the other
types of procedures.
Analyses suggest that possible reasons for significantly better
overall satisfaction with robotic than other hysterectomy
procedures, despite similar invasiveness of the robotic and
laparoscopic procedures and less invasiveness of the vaginal
approach, include greater satisfaction with return to normal
activities, pain and discomfort, perceived invasiveness,
complications, length of hospital stay, and recurrence of
problems among women who had the robotic approach.
Early return to activities including walking, driving, and work
were also independent predictors of overall satisfaction and the
likelihood of recommending the same procedure. African
Americans reported greater overall satisfaction after
hysterectomy due to greater satisfaction with time until return
to normal activities, with pain and discomfort, perceived
invasiveness of surgery, complications, and length of hospital
stay. However, these findings did not translate into greater
likelihood of their recommending the same approach or choosing
it again.

Limitations
As a retrospective study, the potential for unmeasured biases
always exists. In the present study, some of these were balanced
by the fact that the data were obtained from women who were
part of a database and had surgery at many different hospitals,
performed by many different surgeons across the United States.
Thus, the limitations and biases from unique surgical programs
were eliminated. Difficulties in recall may have played a role
in answering certain survey questions, particularly about
surgeries from the earliest years. However, it is unknown if
specific recall biases occurred that would have affected study
results. Participants were given the opportunity to indicate “not
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sure” on any questions asking about type of procedure.
Furthermore, patients who had procedures in the earlier years
reported less satisfaction than those who had procedures in later
periods, even in multivariable analysis. One might expect that
recall of such issues in the earlier years would be diminished
and make it more difficult to find such significant differences.
We did not collect data on the primary reason for the
hysterectomy, severity of disease, whether ovaries or the cervix
were removed, number of complications from surgery, patient
characteristics like obesity or uterine size, comorbidity,
functional status, contraindications for specific modalities, and
employment or self-employment, any of which may been
“unobserved” influences on choice of technique or patient
experience over time. These aspects could not be considered or
adjusted for in multivariable analysis. We had no way of
ascertaining if, for example, women who had robotic surgery
were more actively involved in the choice of the approach and,
therefore, were more satisfied with the outcome. While
differences observed in sociodemographic groups by modality
could influence results of patient experience, these were
controlled for as well as possible in multivariable logistic
regression analysis using income and education as surrogates.
In terms of recruitment for an Web-based survey, this study had
a good response rate. Among those who clicked on the link to
the survey, 78.48% (9177/11,694) continued on to completion.
We also recruited a large study population, a total of 9177, in
a short time frame of 10 days. In a randomized study of the
reliability of Internet versus mailed questionnaires for assessing
health, activity level, disability, and health care utilization, Ritter
et al [8] found that participation rates were at least as good, if
not better, for those assigned to the Internet compared with
those assigned to the mailed questionnaires with less recruitment
effort.
However, these results may not be generalizable to the
population of all hysterectomy patients since, for example, data
suggest that Internet users may be younger, better educated, and
have higher family income than the general population [9].
Nevertheless, any such selection bias would likely be the same
across the surgical modalities so as not to impact results of
comparisons by approach. In addition, influences of age and
socioeconomic status were considered, and adjusted for when
appropriate, in multivariable analysis of all outcomes. The
positive aspects of using an online community for our research,
ready availability, large size, geographic diversity, and low cost,
could outweigh the aforementioned limitations.
This study survey was not measuring clinical outcomes that are
sometimes inaccurately self-reported by patients. Participants
did need to reliably report the type of hysterectomy they had
undergone, but, as mentioned, were also given the option of
choosing “not sure.” We had no means to validate this
self-reported information. Research suggests that patients can
reliably self-report many, especially chronic, medical conditions.
For example, Cascade et al [10] compared patient reports of
gout with medical record diagnosis and found a 97.4%
confirmation rate. Studies of treatments for breast cancer in
women have shown high reliability. In particular, Gupta et al
[11] found a 94% concordance rate between self-report and
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medical record for type of surgery conducted for breast cancer.
Maunsell et al [12] showed very high agreement between
self-report at 3-years post diagnosis and medical records for all
aspects of breast cancer treatment including type of surgery.
Kappa ranged from .89 (axillary dissection) to 1.0 (breast
surgery). These self-report study issues are common to all kinds
of survey research, whether Internet-based or not.

Comparison With Prior Work
Our findings compare favorably with recent published data
regarding rates of hysterectomy by modality. Wright et al [13]
reported data from 2007-2010 in the national Premier
Perspective Database and showed hysterectomy rates of 46.6%
abdominal, 20.7% vaginal, 28.6% laparoscopic, and 4.1%
robotic-assisted laparoscopic [13]. Our rates over the same time
period (2007-2010) are 48.65% (958/1969) abdominal, 11.27%
(222/1969) vaginal, 27.58% (543/1969) laparoscopic, 11.02%
(217/1969) robotic, and 1.47% (29/1969) single-incision
laparoscopic hysterectomy. Use of minimally invasive surgery
was similar in the former and latter studies (53.43% [1052/1968]
vs 51.35% [1011/1969], respectively).
Although prior studies of overall patient satisfaction after
hysterectomy are scarce, and none include robotic surgeries,
they have often reported greatest satisfaction with total
laparoscopic minimally invasive surgery. McKenzie and Grant
[14] prospectively compared total abdominal hysterectomy
(TAH), laparoscopic-assisted vaginal (LAVH), and total
laparoscopic hysterectomy (TLH) modalities on satisfaction
scores (0-100) 3 months after the procedures and found no
differences across these approaches. However, TLH patients
indicated they were most satisfied (scores between 90 and 100:
79.6% TAH, 77.3% LAVH, 82.8% TLH). A study from
Singapore showed that overall satisfaction (scale 1-10) was
significantly higher for TLH compared with TAH patients (8.5
vs 7.2, P<.01) [15]. In a prospective study, Abdelmonem et al
[16] found no differences in satisfaction rates one to three
months after surgery by TAH, TLH, and total vaginal
hysterectomy (TVH) approaches, but a greater percentage
reported being highly satisfied in the TLH group compared with
others (highly satisfied - physical: TAH 58%, TVH 67%, TLH
72%; highly satisfied - psychologically: TAH 63%, TVH 75%,
TLH 81%) [16].
More recently, Sarlos and colleagues [17] reported findings
from a randomized study indicating that patients who underwent
robotic hysterectomy had significantly greater improvement in
quality of life (P<.001) 6-weeks postoperatively than patients
who had a conventional laparoscopic procedure. Investigators
could not offer a good explanation for these results since most
parameters such as incidence of complications, use of analgesics
postoperatively, hospital length of stay, and return to activity
and work were similar between the two surgical groups.
In a study following a group of premenopausal women for 8
years, some of whom eventually had a hysterectomy for benign
pathology, Kuppermann et al [18] showed that multivariable
predictors of greater satisfaction with hysterectomy included
greater pelvic problem impact overall, higher scores before
surgery on “benefits of not having a uterus,” and greater
symptom reduction afterward. Although our study was not able
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to examine such factors related to satisfaction, these authors
did not report the impact of surgical modality or return to normal
activities on the outcome.
McKenzie and Grant [14] found that time to return to work was
faster for patients who had LAVH and TVH than for TAH (no
pain on movement took 3.4, 3.2, and 4.8 weeks, respectively;
return to full activity without resting took 4.8, 5.5, and 6.6
weeks, respectively). Mean time to return to full activity was
significantly shorter in TLH (mean 6.2 SD 6.3 weeks) versus
TAH patients (mean 10.7 SD 6.3 weeks; P=.001). Abdelmonem
et al [16] showed that recovery milestones (full mobility and
return to work) were met significantly sooner after TVH and
TLH compared with TAH. Return to work was shortest for TLH
and TVH compared with TAH (mean 21.1 SD 10, mean 28.5
SD 13.3, mean 53.6 SD 11.8 days, respectively). A randomized
study by Sarlos and colleagues [17] showed no differences
between robotic and conventional laparoscopic hysterectomy
in time until return to work or other activity.
In a prospective study, Vonk Noordegraaf and colleagues [19]
found that the strongest influence on the amount of sick leave
taken before returning to work after different types of
gynecological procedures was the invasiveness of the surgery.
Those who took the most leave had undergone an abdominal
hysterectomy. Other predictive factors included expectations
before surgery on return to work and preoperative functional
assessment. Other factors that can have an effect on both return
to work and satisfaction are receipt of clear and reasonable
instructions and counseling on returning to normal activities
[19,20]. Although our study did not ascertain this information,
multivariable logistic analyses showed that return to work within
4 weeks was significantly less likely among women who had
an abdominal (OR 0.25; 95% CI 0.22-0.28; P<.001) or a vaginal
(OR 0.63; 95% CI 0.52-0.77; P<.001) hysterectomy. Being
white (OR 1.61; 95% CI 1.36-1.91; P<.001) and earning a higher
income (OR 1.12; 95% CI 1.06-1.19; P<.001) predicted an early
return to work. Our analyses further show that return to walking
within 2 days and return to driving within 1 week were also
significantly less likely among women who had an abdominal
hysterectomy.
The impact of patient experiences on others’ health care
decisions has been explored in the literature, but studies are
few. In an Internet study of factors involved in choosing between
hospitals, investigators showed that the experience of other
patients was considered at least as important in making a choice
as information provided by the hospitals [21]. The
patient-attributed “report card grade regarding physicians
expertise” had the highest relative importance in making a
choice. Overall, importance was highest for patient
experience-based information on delivered care. The Pew
research group has shown that other patients, family, and friends
influence the choice of a treatment option, only second to the
medical practitioner himself [22,23]. These US studies have
found that when respondents were asked about who is more
helpful when they need information about alternative treatment
options, 63% indicated a medical professional, 24% indicated
fellow patients, friends and family, and 4% indicated both
equally. A more recent Pew study found that 70% of US adults
got medical information, care, or support from a physician or
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health care professional the last time they had a health problem;
60% got information or support from friends and family; 59%
looked on the Internet for health care information, and 24% got
information or support from other patients [24].
Certainly more research is warranted to assess the impact of
specific treatment modalities on patient experience and the
impact of patient experience and satisfaction on others’ choices
of medical and surgical treatments.

Conclusions
Over the past decade, there have been several articles published
on the topic of robotic surgery and its application to minimally
invasive hysterectomy for the treatment of benign pathology.
Those studies presented data from the perspective of
noninferiority of robotic techniques compared with historically
approved minimally invasive approaches and questioned the
cost effectiveness of this technique. Other important
considerations have been frequently omitted from the discourse
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in the literature. These factors include the impact of this
technology on the quality of life of patients in terms of overall
satisfaction with the surgical procedures and how quickly
patients return to normal activities including being productive
again in the workplace.
This retrospective study examined these parameters and
compared patients’ responses by all the types of hysterectomy
procedures currently being offered. It is acknowledged that in
the population studied both laparoscopic and robotic
hysterectomy rates increased while the rates of the abdominal
and vaginal approaches decreased. From a clinical standpoint,
any of the minimally invasive techniques would be preferable
to an abdominal approach. It should be noted, however, that
robotic hysterectomy was the only modality that was an
independent predictor of better patient experience, greater
satisfaction, and willingness to recommend and have the same
procedure again.
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Abstract
Background: Caregivers’ oral health literacy (OHL) assessment results have been found to be related to their children’s oral
health status. A further aspect of this relationship may be the role of caregivers’ reading habits.
Objective: Our goal was to describe the relationship between caregivers’ multimodal (digital and print) and multilingual (English
and Chinese) reading habits, their OHL, and their child’s oral health status in Hong Kong.
Methods: A random sample of 301 child-caregiver dyads was recruited from kindergartens in Hong Kong. Data included
sociodemographic information and caregivers’ self-reported digital print and reading habits across two languages (Chinese and
English). Caregivers’ OHL levels were assessed by two locally developed and validated oral health literacy assessment tasks:
Hong Kong Rapid Estimate of Adult Literacy in Dentistry-30 (HKREALD-30) and the Hong Kong Oral Health Literacy Assessment
Task for Pediatric Dentistry (HKOHLAT-P). Children’s oral health status was assessed using two measures: dental caries
experience (number of decayed, missing, and filled teeth) and oral hygiene status (Visible Plaque Index).
Results: Bivariate variations revealed significant differences in mean OHL scores between caregivers with different reading
habits (P<.01). Correlations revealed significant associations between caregivers’ practices of reading multimodal (print/digital)
and multilingual (English/Chinese) texts, their literacy levels, and their children’s oral health status (P<.01). Adjusting for
sociodemographics and all other reading habits in the regression analysis, the caregivers' habit of reading digital and print texts
was significantly retained in the final model. Regression analysis revealed significant associations between caregivers’ reading
habits (digital Chinese) and their OHL word recognition scores: OR 5.00, 95% CI 1.10-3.65, P=.027. Significant associations
were also evident for their OHL comprehension scores (digital Chinese: OR 2.30, 95% CI 1.30-4.20, P=.004; print Chinese: OR
2.50, 95% CI 1.40-4.30, P=.001). However, no significant associations were found between caregivers' reading habits and child’s
oral health status (P>.05).
Conclusions: Caregivers’ habits of reading print and digital Chinese texts are significantly associated with their OHL scores.
Their reading habits, however, do not affect their children’s oral health status.
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Introduction
Health literacy is a concept that is both old and new [1]. One
oft-cited definition from the World Health Organization (WHO)
indicates it to be “a representation of the cognitive and social
skills which determine the motivation and ability of individuals
to gain access to, understand and use information in ways which
promote and maintain good health” [2]. Early studies to develop
efficient, pre-consultation literacy assessment tools [3,4] and
patient education programs in English [5] noted the focus on
functionalist aspects of health literacy to be a major limitation.
Analogous critique has been leveled against early definitions
of a more recent but associated concept—oral health literacy
(OHL) [6-9]. While the functionalist studies to date have
documented clear connections between caregiver health literacy
and child health outcomes [10], as well as between caregiver
oral health literacy (OHL) and child oral health outcomes
[11-13], more work needs to be done to understand the
connection between caregiver literacy and child health status.
A second consideration is the critical re-thinking of what
constitutes literacy in the modern world. There has been a shift
in literate practices in recent years from traditional print texts
to digital texts and multimodal forms (eg, hypertextual,
audio-visual, gestural spatial). The combination of these new
and old literate practices in highly diverse modern communities
has given rise to the multiliteracies movement [14], which has
examined the future of literacy and literacy pedagogy. The
original multiliteracies design framework indicated how
individuals engage with varying semiotic codes to identify, read,
and create new texts [15].
In terms of implications for health literacy, research has shown
that people with better digital and health knowledge can be
expected to consume more information in various forms (digital
and print texts) [16]. The field of medical informatics has
developed content-specific, multiliterate practices as more
individuals are relying on the Internet to access their (oral)
health care-related information. While recent studies have
emphasized the need for research explaining the use of
information accessed online [17], work to date has found that,
in general, people who seek online health information are more
educated, earn more, and are more likely to have high-speed
Internet access at home and at work [18,19]. Online health
information is being accessed from various sources actively
exchanging health information, including websites run by
organizations, homepages run by individuals, online support
groups, and blogs. A 2009 survey by Pew Internet and American
Life Project found that approximately 61% of adults in the
United States looked online for health information [20], and
approximately 66% of health information seekers started with
search engines such as Google or Yahoo with approximately
27% starting with specific health-related websites [21]. Other
surveys have indicated that approximately 65% of participants
http://www.i-jmr.org/2014/3/e13/
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searched for health information for at least half of the time they
were online [22]. Together, these studies suggest that reading
digital texts, especially via Internet searching, could reflect
health information seeking behaviors.
The modern “multiliteracies” view, which rethinks the nature
of texts, has also considered issues of diversity where individuals
know or use more than one language system even if they do not
live in a multilingual community [23,24]. Bilingual education
and biliteracy research [25-27] indicate that bilinguals vary
considerably in their command and usage of their two languages
[28]. In addition to language usage, bilinguals may also vary in
their cultural identity and various social variables. Hong Kong
is a case in point. With Hong Kong’s policy of trilingualism
and close relationship with China, Mandarin and English are
learned and used in the territory; however, the vast majority of
citizens are ethnic Chinese who speak Chinese (Cantonese
dialect) as their native and dominant language. The longstanding
practice of using English as a medium of instruction in
secondary and tertiary education means that most educated
Hong Kong citizens are fluent readers—even if not fluent
speakers—of English.
English is an especially interesting example of a second or an
additional language. Because the majority of advances in science
and technology during the 20th century were published in
English, it has therefore become the common language of
science and technology. Studies exploring the relation between
bilingualism or multilingualism, multimodality, and health
outcomes are rare. Therefore, this study examines caregivers’
multilingual and multimodal literacy—especially involving
English as their common language for medical and oral health
knowledge—and its relation to their children’s oral health.
Given that the field of OHL has begun developing instruments
in non-English contexts, such as Spanish [29] and Chinese
[30-32], further examination is warranted. Despite the
documented links between (oral) health literacy and (oral) health
outcomes, as well as those between parental OHL and child oral
health status [11-13], little is known about whether caregivers’
OHL levels and their reading habits can make a difference to
their children’s oral health. This study responded to this research
gap by examining the relation between (1) caregivers’
multimodal and multilingual reading habits, (2) their OHL
scores, and (3) the oral health status of their preschool children
in Hong Kong.

Methods
Sample Recruitment
A random sample of 301 preschool child-caregiver dyads living
in Hong Kong participated. Among the 316 dyads recruited,
301 completed assessments; the response rate was 95.3%. The
sample frame consisted of children from 10 kindergartens on
Hong Kong Island (each with an enrollment of 70 children or
Interact J Med Res 2014 | vol. 3 | iss. 3 | e13 | p.29
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more). One in four kindergartens was randomly selected and
within each kindergarten, children were randomly selected for
recruitment. All Chinese children aged 5 years who attended
grade three (K3) in these 10 kindergartens were chosen
randomly (by random digit tables). Their parents were contacted
through the kindergartens with an invitation letter explaining
the objectives of the project, and the consent form was
distributed. Participation was voluntary, and no additional efforts
were made to enroll the subjects. Eligibility criteria included
healthy children who (1) were 5 years of age, and (2) were
accompanied by a primary caregiver who could speak Cantonese
and read traditional Chinese script. Children with specific
learning disabilities or requiring learning support, and caregivers
who could not read and write Cantonese were excluded from
the study.
Using SAS software version 9.3, sample power was calculated
based on Fisher’s Z test for Pearson correlation to have a 90%
chance with two-sided test at a 5% significant level for detecting
at least a 0.2 correlation; therefore 258 parent-child dyads would
be sufficient. Allowing for potential non-response of about 15%,
316 dyads were recruited.
This study was approved by the by the Institutional Review
Board of the University of Hong Kong/Hospital Authority Hong
Kong West Cluster (HKU/HA HKW IRB) (Ref: UW 09-184).

Data Collection
On arrival, dyads were assigned identifiers, and caregivers
completed questionnaires (comprising pre-test background
questions on family sociodemographics and caregiver
self-reported reading habits) and underwent OHL assessments.
Their children underwent clinical examinations of oral health
status; assessments were conducted simultaneously and the
assessors were kept blind of other assessors’ data. OHL
assessment began with a word-recognition test using the Hong
Kong Rapid Estimate of Adult Literacy in Dentistry-30
(HKREALD-30). Each caregiver was asked to read aloud a list
of Chinese words related to oral health (eg, labels of parts in
the mouth, dental procedures). It was conducted as an interview
by trained and calibrated examiners and took about 2 minutes
[30]. Immediately afterwards, a comprehension literacy
assessment using the Hong Kong Oral Health Literacy
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Assessment Task-Pediatric Dentistry (HKOHLAT-P) was
administered to the caregivers. This paper-and-pen assessment
took about 45 minutes. It consists of 3 sections: (1) oral health
knowledge section, (2) oral health-related numeracy, and (3)
oral health-related reading comprehension. The scores of
HKOHLAT-P range from 0-52 [31,32].
Children’s oral health status was assessed by trained and
calibrated examiners, using the methods and criteria as
prescribed by the WHO basic oral health survey protocol [33].
This included an assessment of experience with dental
caries—number of decayed, missing, and filled teeth (dmft).
The Visible Plaque Index (VPI) [34] was used to assess oral
hygiene status of the children by recording plaque deposits for
various sites around the tooth to provide a summary score of
oral hygiene—number of sites with dental plaque divided by
number of sites examined.

Statistical Analyses
The data analysis was carried out using the PASW (Predictive
Analytics Software) statistics 18.0. Descriptive statistics were
produced to examine the profile of the study group. Bivariate
analyses examined variations between caregivers’ reading habits
and their literacy levels (Table 1). Correlation analysis
(Spearman correlation) between the two literacy instruments
was conducted and was also conducted between the caregiver’s
multilingual reading habits, caregiver’s habit of reading
multimodal, multilingual texts, and child’s oral health status
(Table 2).
Multiple logistic regression analysis was carried out with the
two OHL assessment instruments as the dependent variables
(Tables 5.1 and 5.2 in Multimedia Appendix 1) and the
independent variables being caregiver, child sociodemographics
and the caregiver’s four main reading habits (print and digital
Chinese; print and digital English) in 6 separate models (Models
1-5: unadjusted models—Model 1: Sociodemographics; Models
2-5: Sociodemographics, and one reading habit in each model
respectively; Model 6: adjusted model with all independent
variables). Similar analyses were also performed with two
measures of the child’s oral health status (dmft and VPI) as
dependent variables (Tables 5.3 and 5.4 in Multimedia Appendix
1).
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Table 1. Results (independent sample t test) showing bivariate variations between caregivers’ reading habits and their OHL test scores (n=301 dyads).
Reading materials

HKREALD-30

HKOHLAT-P

Mean (SD)

P value

Mean (SD)

P value

None

16.1 (3.28)

<.001a

33.0 (7.52)

<.001a

<1 hour

22.13 (3.78)

41.3 (6.44)

1-3 hours

23.3 (4.35)

43.5 (4.67)

>3 hours

23.9 (3.02)

44.8 (3.96)

Print Chinese

Print English
<.001a

None

20.5 (3.92)

41.1 (6.65)

< 1 hour

23.3 (3.74)

43.0 (5.86)

1-3 hours

23.6 (4.36)

43.9 (4.36)

>3 hours

24.4 (2.69)

44.4 (4.22)

.005b

Digital Chinese
<.001a

None

20.1 (4.21)

38.9 (6.80)

< 1 hour

21.2 (3.92)

41.4 (6.28)

1-3 hours

23.7 (4.35)

43.8 (5.01)

>3 hours

23.9 (3.02)

44.2 (4.59)

<.001a

Digital English
<.001a

None

21.0 (3.87)

40.9 (6.22)

<1 hour

22.8 (4.32)

42.3 (6.42)

1-3 hours

24.0 (3.67)

44.2 (4.18)

>3 hours

24.1 (3.08)

44.8 (3.98)

<.001a

Factual Chinese
.001b

None

17.1 (4.67)

36.7 (10.7)

<1 hour

22.7 (3.93)

40.9 (5.84)

1-3 hours

23.4 (3.59)

44.1 (4.97)

>3 hours

22.9 (4.14)

43.5 (5.06)

<.001a

Factual English
None

21.8 (4.42)

.191

42.6 (6.91)

<1 hour

23.0 (3.89)

42.5 (5.68)

1-3 hours

23.4 (3.46)

44.6 (5.02)

>3 hours

22.6(4.53)

43.0 (5.12)

.194

Creative Chinese
None

20.7 (5.56)

.193

40.6 (8.06)

<1 hour

22.7 (3.92)

42.4 (5.65)

1-3 hours

22.9 (4.11)

43.4 (5.54)

>3 hours

23.5 (3.52)

43.7 (5.16)

.205

Creative English
21.6 (4.34)

<1 hour

23.1 (3.72)

42.5 (5.58)

1-3 hours

23.3 (4.05)

43.8 (5.08)

>3 hours

23.6 (3.74)

43.3 (5.21)
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.041c

None

42.6 (6.55)

.417
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P<.001.

b

P<.01.

c

P<.05.

Table 2. Correlations (Spearman correlation coefficient) between caregivers’ reading habits (multimodal, multilingual) and their child’s oral health
status.
Reading habits

dmft

VPI

r

P value

r

P value

-.280

<.001a

-.068

.240

Digital Chinese texts

-.230

<.001a

-.064

.270

Digital English texts

-.270

<.001a

-.095

.102

-.065

.260

Hours spent reading digital texts
Multilingual texts

Reading habits scale

a

-.239

<.001

Chinese texts

-.191

<.001a

-.042

.464

English texts

-.234

<.001a

-.085

.140

Multilingual texts

a

Significant at P<.001.

Results

(r=-.270, P<.001). However, no analogous associations were
found for the children’s VPI (P>.05) (Table 4).

The sociodemographic profile of the participants is presented
in Table 3. Three quarters of the children (75.4%, 227/301) had
a dental caries experience ((dmft>0) and mean dmft was 4.2
(SD 4.5; see Table 4). Most of the dental caries experience was
related to untreated dental decay: the prevalence of decayed
teeth (dt) was 68.8% (207/301) and the mean dt was 3.3 (SD
3.9). Almost all children had evidence of plaque deposits at one
or more sites (99.3%, 299/301), and the mean VPI was 63.5
(SD 20.4).

To further understand these correlations, multiple logistic
regression analyses were performed (see Multimedia Appendix
1). The analyses indicated that the caregivers who read more
digital Chinese texts were more likely to score better in the OHL
word recognition test: OR 2.00, CI 1.10-3.65, P=.027 (see Table
5.1, Model 3, in Multimedia Appendix 1). After adjusting for
sociodemographics and all other reading habits, caregivers’
habit of reading digital texts was significantly retained in the
final model: OR 2.00, CI 1.10-3.65, P=.027 (see Table 5.1,
Model 6, in Multimedia Appendix 1). Further analyses with
HKOHLAT-P (Table 5.2 in Multimedia Appendix 1) also
indicated that caregivers’ habit of reading print Chinese (OR
2.50, CI 1.40-4.30, P=.001) and digital Chinese texts (OR 2.30,
CI1.30-4.20, P=.004) were associated with an increased
likelihood of having a higher score in their comprehension test
(see Table 5.2, Models 2 and 3, in Multimedia Appendix 1).
After adjusting for sociodemographics and all the other reading
habits, caregivers’ habit of reading print Chinese texts was
significantly retained in the final model: OR 2.50, CI 1.40-4.30,
P=.001 (see Table 5.1, Model 6, in Multimedia Appendix 1).

The mean of caregivers’ multilingual reading habits in Chinese
and English were 8.00 (SD 2.81, range 0.00-12.00) and 5.73
(SD 3.34, range 0.00-12.00) respectively. The mean
HKREALD-30 score was 23.0 (SD 3.97, range 9.00-30.00),
and the mean HKOHLAT-P score was 43.6 (SD 5.59, range
21.00-52.00).
Bivariate variations performed between caregivers’ reading
habits and their literacy levels revealed systematic variations
in their means (Table 1). Caregivers’ practice of reading print
Chinese and English, digital Chinese and English, and factual
Chinese texts were significantly associated with their own OHL
test scores (P<.001). Associations were also found between
reading factual English texts and their OHL word recognition
scores (P=.041).
Importantly, correlations indicated a significant although modest
association between the children’s dmft and the caregivers’
reading habits in English (r=-.234, P<.001), as well as the
caregivers’ Chinese reading habits (r=-.191, P=.001) (Table 2).
Correlations also indicated significant although modest
associations between children’s dmft and their caregivers’ habit
of reading digital texts in English (r=-.230, P<.001) and Chinese
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Multiple regression analysis with child’s oral health status as a
dependent variable, however, revealed that except for the
education level of the caregiver (dmft model: OR 0.40, CI
0.20-0.65, P<.001; Table 5.3 in Multimedia Appendix 1; VPI
model: OR 0.60, CI 0.40-0.90, P=.028; Table 5.4 in Multimedia
Appendix 1), none of the reading habit variables were retained
in the final caries and VPI models in both adjusted and
unadjusted analyses (Table 5.3 in Multimedia Appendix 1),
indicating that caregivers’ education level is by far the strongest
predictor of child’s oral health status.
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Table 3. Profile of the study population (caregivers and children) (n=301 dyads).
Characteristics

n (%)

Caregiver
Gender
Mother

223 (74.1)

Father/ other caregiver

78 (25.9)

Educational level
Secondary school or lower

155 (51.5)

Above secondary school

146 (48.5)

Age, years
<40

192 (63.8)

≥40

109 (36.2)

Income level a , HKD
< 20,000

102 (33.9)

≥ 20,000

199 (66.1)

Child
Gender

a

Male

134 (44.5)

Female

167 (55.5)

20,000 HKD=US $2580

Table 4. Clinical oral health status of children: dental caries experience (dmft) and oral hygiene status (VPI) (n=301 dyads).
Clinical oral health status

%

n

Mean

SD

Minimum

Maximum

dmfta

75.4

227a

4.2

4.5

0.0

20.0

decayed teeth (dt)

68.8

207a

3.3

3.9

0.0

18.0

missing teeth (mt)

30.2

91a

0.7

1.3

0.0

6.0

filled teeth (ft)

7.6

23a

0.2

0.9

0.0

9.0

99.3

299b

63.5

20.4

0.0

100

Dental caries experience

Oral hygiene status
VPIb
a

dmft>0

b

VPI>0

Discussion
Principal Results
This study indicates significant associations between caregivers’
reading habits and their OHL. The main hypotheses tested were
that an individual who spends more hours reading texts (both
Chinese and English) should (1) perform better in a print-based
OHL test, and (2) have children with better oral health.

Strengths and Limitations
The results presented here should be considered in light of the
study’s limitations. First, the study used a cross-sectional design,
making it difficult to draw causal inferences. Second, the data
were collected from socioeconomic background neighborhoods
http://www.i-jmr.org/2014/3/e13/
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higher than that in Hong Kong as a whole (Table 3); this sample
might not be representative of the entire population of preschool
parent-child dyads living in other parts of the Hong Kong
Special Administrative Region (HKSAR). Since correlations
in the present study were weak but significant, further studies
with much larger and diverse samples are required to produce
stronger correlations. Finally, the developed instruments focus
only on the functional OHL of the caregivers [35]; future
research should also focus on other theoretically important
dimensions such as communicative literacy to higher levels of
critical health literacy [1,36]. Furthermore, since the instruments
were developed in traditional Chinese script and Cantonese
vocabulary, care should be taken in extrapolating these
instruments to other Chinese dialects such as Mandarin. Future
Interact J Med Res 2014 | vol. 3 | iss. 3 | e13 | p.33
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studies should evaluate these instruments in more diverse
populations.
Despite these limitations, the study has several strengths. First,
this is multidisciplinary research involving investigators from
literacy, psychology, dental public health, and pediatric dentistry
collaborating together to address a multifaceted issue. The use
of locally developed, validated instruments to measure OHL
levels is another important strength. Third, dmft and VPI were
used to assess the dental disease severity of each child. By
contrast, all other known OHL studies have examined disease
severity by using parental oral health status reports or chart
reviews [8,37]. Fourth, trained calibrated examiners interviewed
caregivers as well as performed the clinical examinations.

Comparison With Prior Work
Currently, about 60% of Hong Kong adults find online health
information to be useful [38]. Our study constitutes a first step
in exploring factors such as caregivers’ multimodal reading
habits (print and digital texts) and their OHL scores in
influencing their children’s oral health status. The present
findings are likely to draw more attention to the field of medical
informatics in China. With more patients relying on the Internet
as their information source prior to medical consultations [39],
there has been a shift in traditional doctor-patient relationships
[17]. Indeed, approximately 80% of physicians reported in a
2011 study that patients presented printed Internet-sourced
health information during their clinic visits [40]. Interest in the
Internet as a communication tool for health-related information
is also on the rise [41].
People who seek online health information are typically patients
or their friends/relatives [42], with various goals and levels of
Internet search experience [43]. In general, women are more
likely than men to search for health information [44]. Given
that approximately 75% of caregivers in our study were female,
our findings offer a valuable window on the possible relations
between caregivers’ reading habits and health-information
seeking. Studies in general medicine have shown people’s
satisfaction in seeking health information online [41] and have
shown that sicker patients approached their doctors with more
information accessed online [45]. These indicate possible
associations between patients’ accessing of digital texts and
their health status. The correlations uncovered by the present
study found a significant, albeit modest, association between
caregivers’ reading habits (multimodal, multilingual) and their

S Parthasarathy et al
OHL scores and their children’s dmft (decayed, missing, or
filled teeth status) status. However, the caregivers’ self-reported
reading habits in this study were not explicitly restricted to hours
spent on reading online (oral) health information. Future studies
would benefit from deeper investigation of this aspect.
The logistic regression analyses suggested that only
sociodemographics such as education, income, and the
multimodal reading habits (digital Chinese for word recognition
scores and print Chinese and digital Chinese for reading
comprehension) were predictors of caregivers’ OHL test scores.
Note that HKREALD-30, one of our OHL measures, was
developed from a keyword corpus database of locally available
public health materials, including materials from online sources
such as government oral health promotion websites.
Additionally, this word-recognition task presents words in
isolation selected for their level of frequency and so are likely
to occur across multiple modalities (print and Web-based). It
makes sense that the caregivers’ reading habits predicted their
HKREALD-30 scores.
HKOHLAT-P, the other OHL measure, assesses reading skills
and not just word recognition. It is language rich and was
generated from both print and digital texts [32]. It therefore
makes sense that reading print Chinese and digital Chinese were
significantly retained in the final unadjusted models, and print
Chinese was retained along with the income level of the
caregiver in the final adjusted model (Table 5.2 in Multimedia
Appendix 1). Associations between multilingual reading habits
and OHL test scores and associations between multimodal,
multilingual reading habits of caregivers and their children’s
oral health status were not evident in the final models in the
present study, suggesting further research is needed to
understand these issues better.

Conclusions
This study suggested that caregivers’ habits of reading print
and digital text were significantly associated with their OHL
scores, although no associations were found between caregivers’
reading habits and their children’s oral health status. The study
in OHL among a Chinese-speaking community (Hong Kong)
reported here supports a widening of the definition of health
literacy by highlighting the importance of health informatics,
especially for oral health promotion in a multilingual territory
such as Hong Kong.

Acknowledgments
The authors acknowledge the financial support provided by the Research Grants Council of Hong Kong (Ref: 760009). We also
appreciate the research assistance provided by Ms Lee Tsui Man Jenny, undergraduate and postgraduate student research assistants,
and statistical advice provided by Ms Li Kar Yan.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Results of multiple regression analysis.
http://www.i-jmr.org/2014/3/e13/

XSL• FO
RenderX

Interact J Med Res 2014 | vol. 3 | iss. 3 | e13 | p.34
(page number not for citation purposes)

INTERACTIVE JOURNAL OF MEDICAL RESEARCH

S Parthasarathy et al

[PDF File (Adobe PDF File), 49KB - ijmr_v3i3e13_app1.pdf ]

References
1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.

14.
15.
16.
17.
18.

19.

20.
21.
22.

23.
24.
25.

Nutbeam D. Health literacy as a public health goal: a challenge for contemporary health education and communication
strategies into the 21st century. Health Promot Int 2000;15(3):259-267. [doi: 10.1093/heapro/15.3.259]
Nutbeam D. Health Promotion Glossary. Health Promotion International 1998 Jan 01;13(4):349-364. [doi:
10.1093/heapro/13.4.349]
Davis TC, Crouch MA, Long SW, Jackson RH, Bates P, George RB, et al. Rapid assessment of literacy levels of adult
primary care patients. Fam Med 1991 Aug;23(6):433-435. [Medline: 1936717]
Parker RM, Baker DW, Williams MV, Nurss JR. The test of functional health literacy in adults: a new instrument for
measuring patients' literacy skills. J Gen Intern Med 1995 Oct;10(10):537-541. [Medline: 8576769]
Needlman R, Fried LE, Morley DS, Taylor S, Zuckerman B. Clinic-based intervention to promote literacy. A pilot study.
Am J Dis Child 1991 Aug;145(8):881-884. [Medline: 1858725]
Jackson R. Parental health literacy and children's dental health: implications for the future. Pediatr Dent 2006;28(1):72-75.
[Medline: 16615379]
Jones M, Lee JY, Rozier RG. Oral health literacy among adult patients seeking dental care. J Am Dent Assoc 2007
Sep;138(9):1199-208; quiz 1266. [Medline: 17785385]
Gong DA, Lee JY, Rozier RG, Pahel BT, Richman JA, Vann WF. Development and testing of the Test of Functional Health
Literacy in Dentistry (TOFHLiD). J Public Health Dent 2007;67(2):105-112. [Medline: 17557682]
Sabbahi DA, Lawrence HP, Limeback H, Rootman I. Development and evaluation of an oral health literacy instrument for
adults. Community Dent Oral Epidemiol 2009 Oct;37(5):451-462. [doi: 10.1111/j.1600-0528.2009.00490.x] [Medline:
19740249]
DeWalt DA, Hink A. Health literacy and child health outcomes: a systematic review of the literature. Pediatrics 2009
Nov;124 Suppl 3:S265-S274 [FREE Full text] [doi: 10.1542/peds.2009-1162B] [Medline: 19861480]
Miller E, Lee JY, DeWalt DA, Vann WF. Impact of caregiver literacy on children's oral health outcomes. Pediatrics 2010
Jul;126(1):107-114 [FREE Full text] [doi: 10.1542/peds.2009-2887] [Medline: 20547644]
Garrett GM, Citi AM, Gansky SA. Parental functional health literacy relates to skip pattern questionnaire error and to child
oral health. J Calif Dent Assoc 2012 May;40(5):423-430 [FREE Full text] [Medline: 22685950]
Bridges SM, Parthasarathy DS, Wong HM, Yiu CK, Au TK, McGrath CP. The relationship between caregiver functional
oral health literacy and child oral health status. Patient Educ Couns 2014 Mar;94(3):411-416. [doi: 10.1016/j.pec.2013.10.018]
[Medline: 24308901]
Sassi S. Cultural differentiation or social segregation? Four approaches to the digital divide. New Media & Society 2005
Oct 01;7(5):684-700. [doi: 10.1177/1461444805056012]
Cazden C, Cope B, Fairclough N, Gee J, Kalantzis M, Kress G, et al. A pedagogy of multiliteracies: Designing social
futures. Harvard Educ Rev 1996;66(1):60-92.
Cope B, Kalantzis M. Designs for social futures. In: Cope B, Kalantzis M, editors. Multiliteracies: Literacy learning and
the design of social futures. London, UK: Routledge; 2000:203-224.
Higgins O, Sixsmith J, Barry MM, Domegan C. A literature review on health information-seeking behaviour on the web:
a health consumer and health professional perspective. Stockholm: ECDC; 2011.
Wangberg SC, Andreassen HK, Prokosch HU, Santana SM, Sørensen T, Chronaki CE. Relations between Internet use,
socio-economic status (SES), social support and subjective health. Health Promot Int 2008 Mar;23(1):70-77 [FREE Full
text] [doi: 10.1093/heapro/dam039] [Medline: 18083686]
Kummervold PE, Chronaki CE, Lausen B, Prokosch HU, Rasmussen J, Santana S, et al. eHealth trends in Europe 2005-2007:
a population-based survey. J Med Internet Res 2008;10(4):e42 [FREE Full text] [doi: 10.2196/jmir.1023] [Medline:
19017584]
Fox S, Jones S. Pew Research Internet Project. 2013. The social life of health information URL: http://www.pewinternet.org/
Reports/2009/8-The-Social-Life-of-Health-Information.aspx [accessed 2013-12-20] [WebCite Cache ID 6M0GNiCeQ]
Fox S. Pew Research Internet Project. 2006. Online Health Search 2006 URL: http://www.pewinternet.org/2006/10/29/
online-health-search-2006/ [accessed 2013-12-22] [WebCite Cache ID 6M38DzMjD]
Kalichman SC, Cherry C, Cain D, Weinhardt LS, Benotsch E, Pope H, et al. Health information on the Internet and people
living with HIV/AIDS: information evaluation and coping styles. Health Psychol 2006 Mar;25(2):205-210. [doi:
10.1037/0278-6133.25.2.205] [Medline: 16569112]
Hakuta K. Bilingualism. In: Squire LR, editor. Encyclopedia of neuroscience [electronic resource]. London: Academic
Press; 2009:173-178.
Wei L. Bilingualism. In: Brown K, editor. Encyclopedia of Language and Linguistics Volume 2. London, UK: Elsevier;
2006.
Tracy R. Bilingual Education: International Perspectives. In: Baltes PB, Smelser NJ, editors. International encyclopedia of
the social & behavioral sciences. Oxford, UK: Pergamon; 2001:1165-1167.

http://www.i-jmr.org/2014/3/e13/

XSL• FO
RenderX

Interact J Med Res 2014 | vol. 3 | iss. 3 | e13 | p.35
(page number not for citation purposes)

INTERACTIVE JOURNAL OF MEDICAL RESEARCH
26.
27.

28.
29.

30.

31.

32.

33.
34.
35.
36.
37.
38.
39.
40.

41.
42.

43.
44.
45.

S Parthasarathy et al

Fitts S, Weisman EM. Exploring Questions of Social Justice in Bilingual/Bicultural Teacher Education: Towards a Parity
of Participation. Urban Rev 2009 Sep 29;42(5):373-393. [doi: 10.1007/s11256-009-0139-9]
Schwinge D. Conceptualizing biliteracy within bilingual programs. In: Cummins J, Hornberger NH, editors. Encyclopedia
of Language and Education. 2nd Edition. Volume 5: Bilingual Education. Netherlands: Springer Science+Business Media
LLC; 2008:51-64.
Baker C. Bilingual Education. In: Brown K, editor. Encyclopedia of Language and Linguistics, 2nd Edition. Oxford, UK:
Elsevier; 2006:772-780.
Lee J, Stucky B, Rozier G, Lee SY, Zeldin LP. Oral Health Literacy Assessment: development of an oral health literacy
instrument for Spanish speakers. J Public Health Dent 2013;73(1):1-8 [FREE Full text] [doi: 10.1111/jphd.12000] [Medline:
23215757]
Wong HM, Bridges SM, Yiu CK, McGrath CP, Au TK, Parthasarathy DS. Development and validation of Hong Kong
Rapid Estimate of Adult Literacy in Dentistry. J Investig Clin Dent 2012 May;3(2):118-127. [doi:
10.1111/j.2041-1626.2012.00113.x] [Medline: 22319026]
Wong HM, Bridges SM, Yiu CK, McGrath CP, Au TK, Parthasarathy DS. Validation of the Hong Kong Oral Health
Literacy Assessment Task for paediatric dentistry (HKOHLAT-P). Int J Paediatr Dent 2013 Sep;23(5):366-375. [doi:
10.1111/ipd.12021] [Medline: 23947421]
Bridges SM, Parthasarathy DS, Au TK, Wong HM, Yiu CK, McGrath CP. Development of functional oral health literacy
assessment instruments: application of literacy and cognitive theories. J Public Health Dent 2014;74(2):110-119. [doi:
10.1111/jphd.12033] [Medline: 24015770]
World Health Organization. Oral Health Surveys: Basic Methods. Geneva: World Health Organization; 1987.
Ainamo J, Bay I. Problems and proposals for recording gingivitis and plaque. Int Dent J 1975 Dec;25(4):229-235. [Medline:
1058834]
Parthasarathy DS, McGrath C, Bridges SM, Wong H, Yiu C, Au TKF. Efficacy of Instruments Measuring Oral Health
Literacy: A Systematic Review. Oral Health Prev Dent 2014 Sep 5. [doi: 10.3290/j.ohpd.a32681] [Medline: 25197741]
Nutbeam D. The evolving concept of health literacy. Soc Sci Med 2008 Dec;67(12):2072-2078. [doi:
10.1016/j.socscimed.2008.09.050] [Medline: 18952344]
Parker EJ, Jamieson LM. Associations between indigenous Australian oral health literacy and self-reported oral health
outcomes. BMC Oral Health 2010;10:3 [FREE Full text] [doi: 10.1186/1472-6831-10-3] [Medline: 20346124]
Yan YY. Online health information seeking behavior in Hong Kong: an exploratory study. J Med Syst 2010
Apr;34(2):147-153. [Medline: 20433053]
Goldman SR, Braasch JL, Wiley J, Graesser AC, Brodowinska K. Comprehending and learning from Internet sources:
Processing patterns of better and poorer learners. Reading Res Quart 2012 Oct;47(4):356-381. [doi: 10.1002/RRQ.027]
Podichetty VK, Booher J, Whitfield M, Biscup RS. Assessment of internet use and effects among healthcare professionals:
a cross sectional survey. Postgrad Med J 2006 Apr;82(966):274-279 [FREE Full text] [doi: 10.1136/pgmj.2005.040675]
[Medline: 16597816]
Tustin N. The role of patient satisfaction in online health information seeking. J Health Commun 2010 Jan;15(1):3-17. [doi:
10.1080/10810730903465491] [Medline: 20390974]
Sorensen T. Health Trends WHO/eHealth consumer trends survey. 2005 Presented at: Joint meeting of the SANCO health
systems working party and the INFSO eHealth working group; December 1-2, 2005; Luxemburg URL: http://ec.europa.eu/
health/ph_information/implement/wp/systems/docs/ev_20051201_co19_en.pdf
Lorence DP, Park H, Fox S. Assessing health consumerism on the Web: a demographic profile of information-seeking
behaviors. J Med Syst 2006 Aug;30(4):251-258. [Medline: 16978004]
Atkinson NL, Saperstein SL, Pleis J. Using the internet for health-related activities: findings from a national probability
sample. J Med Internet Res 2009;11(1):e4 [FREE Full text] [doi: 10.2196/jmir.1035] [Medline: 19275980]
Houston TK, Allison JJ. Users of Internet health information: differences by health status. J Med Internet Res 2002;4(2):E7
[FREE Full text] [doi: 10.2196/jmir.4.2.e7] [Medline: 12554554]

Abbreviations
dmft: decayed, missing, filled teeth
HKD: Hong Kong Dollars
HKSAR: Hong Kong Special Administrative Region
HKOHLAT-P: Hong Kong Oral Health Literacy Assessment Task-Pediatric Dentistry
HKREALD-30: Hong Kong Rapid Estimate of Adult Literacy in Dentistry-30
OHL: oral health literacy
PASW: Predictive Analytical Software
VPI: Visible Plaque Index
WHO: World Health Organization

http://www.i-jmr.org/2014/3/e13/

XSL• FO
RenderX

Interact J Med Res 2014 | vol. 3 | iss. 3 | e13 | p.36
(page number not for citation purposes)

INTERACTIVE JOURNAL OF MEDICAL RESEARCH

S Parthasarathy et al

Edited by G Eysenbach; submitted 27.12.13; peer-reviewed by D Viswanath, M Cornejo; comments to author 28.04.14; revised version
received 17.06.14; accepted 21.08.14; published 18.09.14.
Please cite as:
S Parthasarathy D, Bridges SM, McGrath CPJ, Au TKF, Wong HM, Yiu CKY
The Relation Between Caregivers' Multiliterate Reading Habits and Their Children's Oral Health Status
Interact J Med Res 2014;3(3):e13
URL: http://www.i-jmr.org/2014/3/e13/
doi:10.2196/ijmr.3210
PMID:25236188

©Divya S Parthasarathy, Susan M Bridges, Colman PJ McGrath, Terry KF Au, Hai Ming Wong, Cynthia KY Yiu. Originally
published in the Interactive Journal of Medical Research (http://www.i-jmr.org/), 18.09.2014. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0/), which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in the Interactive
Journal of Medical Research, is properly cited. The complete bibliographic information, a link to the original publication on
http://www.i-jmr.org/, as well as this copyright and license information must be included.

http://www.i-jmr.org/2014/3/e13/

XSL• FO
RenderX

Interact J Med Res 2014 | vol. 3 | iss. 3 | e13 | p.37
(page number not for citation purposes)

Publisher:
JMIR Publications
130 Queens Quay East.
Toronto, ON, M5A 3Y5
Phone: (+1) 416-583-2040
Email: support@jmir.org
https://www.jmirpublications.com/

XSL• FO
RenderX

