[bookmark: _Toc13387786]Additional file 8: Research gaps
The research gaps correspond to category 4 of the evidence rating scheme of Ryan et al. (1): “insufficient evidence to determine” (Additional file 2). 

Health risk-communication 
Rigorous studies are needed to evaluate the different modes of risk communication in different clinical settings or conditions (2). Regarding use of alternative statistical presentations future research should be conducted in real life settings and address some populations of interest (e.g. individuals with low numeracy, non-English speaking countries), unstudied presentations (e.g. odds ratio, number needed to treat for an additional harmful outcome), and more relevant outcomes (e.g. actual behaviour and consistency of decisions with values) (3). To evaluate the effects of attribute framing (positive versus negative) and of goal framing (gain versus loss) of the same health information future research should use high quality randomised controlled trial designs, be conducted in real life settings, and assess outcomes such as actual behavior and the consistency of choices and behaviours with preferences and values. Future systematic reviews should aim to explain the unexplained heterogeneity between studies; that is, through meta-regression analyses exploring potential effect modifiers such as different perceived consequences (avoiding a bad health state as opposed to attaining a good health state), type of heath message, level of baseline risk, level of involvement, and perceived susceptibility (4). When comparing the effects of words versus numbers in communicating the probability of adverse effects or harms in written health information, more studies should focus on the impact of personal and contextual factors, including the setting, disease, and the numeracy and educational level of the participants. Research should be conducted in real life settings and measure more relevant outcomes, such as actual behavior (including decisions and medication adherence for example) and whether decisions are in line with personal values. A further unanswered question is how different formats for describing the frequency of adverse effects are interpreted when they are presented together with treatment benefits, since these are also often overestimated by patients. Qualitative research methods may be able to shed some light into how people come to assign probabilities to words ((5).

Decision Aids and Coaching  
The coaching methods used should be described more comprehensively, and research in this should be supplemented by a more qualitative approach (6).  Given the small number of trials and variability in results, further research is required to determine the effectiveness of decision coaching over and above patient decision aids (PtDAs) for health decisions. Further research is also needed on the effectiveness of PtDAs and/or coaching in disadvantaged populations, e.g. the very sick, children, the very old, people facing treatment or screening decisions, individuals who have the most difficulty accessing health care, or those of lower socioeconomic status, lower numeracy, or lower literacy. Research is required to determine the cost-effectiveness of decision coaching and to evaluate long-term outcomes (7, 8). More research is necessary to determine whether the addition of personal stories to PtDAs is more likely to encourage people to make decisions based on another’s judgments or choice or on more deliberative reasoning than the PtDA alone (9).


Clinical practice guidelines and package leaflets
Guideline producers need to make clear how the information is relevant to the reader and how it can be used to make healthcare improvements. The awareness of guidelines is generally low and guideline producers cannot assume that the public has a more positive perception of their material than of alternative sources of health information (10). More research about the effects, efficiency and barriers of existing dissemination strategies and the role of patient organizations in that process, are also needed (11). Further research is needed to establish the association between the characteristics of self-management support and outcomes and to optimize the design of self-management tools included in or with guidelines for both health care providers and patients (12).

For package information leaflets of medicinal products, more studies on patient comprehension of adverse drug reactions and specific topics, such as precautions, interactions, and contraindications, are necessary. More multicenter studies are also needed to study intra- and inter-cultural differences, such as dialectal differences, larger and more varied samples of package leaflets, enrolling more participants, and development of new metrics and legibility formulas for specific languages (e.g. Portuguese) (13). 

Multimedia
More research is needed to examine the degree of influence of fictional medical television on the relationship between users and providers as well as the long-term effect of behavior change. Further, research of its impact in more diverse and older populations, and on other leading causes of morbidity and mortality, such as drug and alcohol use, tobacco use, obesity and heart disease is needed (14). More research is needed to evaluate the best practices regarding particular media for patient education experiences and to assess the reading level of text in print and multimedia tools (15). 

Consumer Health Informatics (CHI) applications 
More research is necessary to understand the role of CHI applications targeting children, adolescents, the elderly, and specifically nontraditional patient caregivers (family members, friends, allied health workers) (16). This research should be done to understand consumer desires and needs versus provider perceptions of patient desires and needs in terms of emerging CHI applications and tools. It will be important to explain the effect of CHI applications on health outcomes among racial and ethnic minority populations, low-literate populations, and the potential effect of these applications on health care disparities. More research is also needed to understand how social determinants may impact on CHI access, utilization, efficacy, costs, and/or outcomes at the individual level and healthcare disparities at the population level. The role of Web 2.0, social networking, and health gaming technology in CHI should be evaluated. Also, the role of other technological platforms including cell phones, PDA’s, TV, satellite, on Demand, Health Gaming platforms (Wii, XBOX, Gamecube, etc.) needs to be understood, as well as the potential role of CHI applications exploring the dynamics and potential utility of using social networking applications (Skype, Twitter, MySpace, Facebook, You Tube, blogs, Second life, Yoville and Farmville etc.) to support behavior change or improve health outcomes (16). It will be important that different professions in software engineering and health providers work together to create useful applications for health care (17).


Health IT that supports patient-centered care (PCC) 
More studies are needed on health IT focused on the needs and preferences of individual patients and improved shared decision making between patients, their families, and providers; patient-clinician communication; and access to medical information (18). The impact of health IT on health care across populations remains unclear. For instance, how patients with cognitive or physical impairments interact with health IT or what is the impact that racial and ethnic backgrounds, education, and socioeconomic levels have on the effectiveness of health IT that address components of patient-centered care (PCC). With more care being delivered in the home and community-based setting, more research is also necessary to elucidate the impact of community, environment, and culture on the health care utilization and health outcomes associated with health IT. Other important areas of study are the development of integrative measures for gauging compliance of health IT applications with PCC principles, integrating PCC components into electronic health record systems used in routine clinical practice, how different types of outcomes interact when health IT supports PCC, and how to use principles of PCC in a systematic way. More studies addressing cost or sustainability are also necessary. For caregivers more research regarding the effectiveness of health IT interventions for improving the quality of care, coordination of care, and costs, are needed (18). Future research should also exploit the full potential of IT platforms in health care, selecting appropriate ways to measure health behavior change and develop a common framework to analyze and understand their different components. Assessment of the safety, effectiveness, efficiency, usability, and user satisfaction with these platforms are needed (19). 

Social networking sites to change health behaviors 
Future research should focus on identifying the features that increase the engagement and retention of the target audience, as well as the specific characteristics that promote long-term behavior change and improve cost-effectiveness (20). Single-component interventions, factorial design methods, and adaptive designs should be considered more often, so that the effectiveness of each of the social networking sites components can be clearly evaluated. More experimental studies are needed and the type of comparison group should be considered carefully. Study duration should also be thoughtfully planned so that engagement and retention are optimized and enough time is allowed for the specific type of behavior change to occur. An interesting hypothesis that remains untested, is that social networking sites may be used in a synergistic way with personal health records and mobile devices, allowing consumers to continuously benefit from the daily knowledge, accountability, support and influence that their social connections (20). More research will be important to examine interventions delivered via existing popular social network websites, such as Facebook, given their proven ability to attract and retain participants and potential for mass dissemination. Such interventions should be responsive to the way people use online social networks (predominantly with existing friends and for entertainment). In addition to high-quality efficacy studies, pragmatic randomized trials are also required to determine the interventions’ ability to mass disseminate in a real-world setting (21). It will also be important to research the effects of patients’ use of different types of social media on the relationship and communication between patients and healthcare professionals, both in the short and long term (22, 23).


Electronic patient portals
The available evidence does not support the assumption that patient portals are a way to empower patients and improve patient care. Further studies of larger sample size and with harmonized outcome indicators are needed (24).

Email
Qualitative and quantitative research methods could be utilized to explore in more detail the factors that are important for providers and patients when using email to communicate with each other, and for disease prevention and health promotion.  Changes to technology are often rapid and care is needed to choose outcomes that remain applicable in the face of such changes. This may also involve concentrating on those elements that make email different from other methods of communication (e.g. lack of vocal cues, asynchronous nature, stability of email address versus other personal details). Such factors do not change with time as the technology changes. Further, policymakers may wish to know whether email is more expensive or cost-effective than other methods, as well as how effective it is. The use of theoretical frameworks in evaluating complex interventions would be a valuable addition to any future research (25, 26) .

Mobile phones 
Mobile phone apps are seen as a potential low-cost way to deliver health interventions to both the general and at-risk populations. Many mobile phone apps exist, however, rigorous research to test their effectiveness and acceptability is lacking. They are currently being used without a thorough understanding of their associated risks and benefits (27). With respect to text messaging for behavior                                                                                                                                             change, future research should take into consideration the way that the message is framed to ensure that it is written in the most appropriate way for the population. Future studies should also report on process measures associated with intervention delivery, such as the number of SMS messages sent, the number of SMS replies, how participants received the SMS messages, and how stored SMS messages are treated. Studies should also explicitly describe the theoretical constructs being targeted in interventions. Researchers should address ethical concerns that may arise from delivering health care via a mobile phone. If text message intervention studies are built on evidence and theory, the potential impact of these studies is likely to be much greater. Cost-benefit analyses should be considered as well (28). Future research should also include different age groups that may benefit from preventive health interventions and should have a longer duration. Future studies should also compare effects in different contexts, for example in low and middle income countries with weaker health systems and significant shortages in the health workforce (29).

Health literacy
Regarding enhancing consumers’ online health literacy (skills to search, evaluate and use online health information) more research of quality, including different settings is necessary to analyze the extent to which online health literacy reduces a barrier to using the internet for health information (30). Future research priorities should include justifying appropriate cutoffs for health literacy levels prior to conducting studies; developing tools that measure additional related skills, particularly oral (spoken) health literacy; and examining mediators and moderators of the effect of health literacy. Priorities in advancing the design features of interventions include testing novel approaches to increase motivation, techniques for delivering information orally or numerically, “work around” interventions such as patient advocates; determining the effective components of already-tested interventions; and determining the cost-effectiveness. Future research could enhance the confidence in the more universal applicability of results by including more broadly based and representative samples (31).

Patient advisory councils
Research on the impact of interventions involving patient advisory councils on clinical care outcomes, patient safety, and patient satisfaction are needed to support patient-centered care (32).

Communication and dissemination strategies
Future research on communication and dissemination strategies to facilitate the use of health-related evidence should rely more on accepted theoretical constructs and models. When designing interventions researchers should conduct some prior-needs assessments with target audiences, focusing on the audience subgroups with the greatest needs. For future research, research teams should focus on: designing robust trials or observational studies; describing and defending choices of intermediate and ultimate outcomes; applying modeling or other advanced statistical and analytic techniques to account for confounders, interactions, and similar complications in data, and addressing temporal aspects of outcomes; and thoroughly describing all aspects of study design and conduct, especially for interventions (33). Further research should also evaluate Patient-mediated Knowledge Translation (PKT) interventions in more patients, or patients with different conditions; different types of PKT interventions for patients and for providers; and potential harms associated with interventions (34).
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