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Introduction 
	It has been suggested that science achieves its status in society largely through being reported in mass media (Väliverronen 1994:16). In Finland, advances in medical science are one of the most actively followed areas of science (Tieteen tiedotus 2016), and mass media has been proven to remain an important source of health information to Finnish patients (Ek and Niemelä 2010). The country has been ranked in the top three of the Freedom of Speech index (Reporters Without Borders 2018), and media self-regulation in Finland has been lauded as comparably healthy and effective (Fielden et al 2012; Kirchner et al 2012), which all makes Finland an interesting subject in the study of the interactions between mass media and the medical community. 	Science communication aimed at the general public has three important collaborating bodies: scientists, journalists and the public (Miettinen 2016). The medical profession enjoys the same sort of given trust in society as does traditional mass media (Matikainen 2009, 75), and this trust is a vital part of social cohesion and order (Kohring and Matthes 2007). Finnish health journalists as well as those in other countries have been shown to identify as representatives of medical science as opposed to other health views (Ahlmén-Laiho et al 2014; Finer at al 1997), which is beneficial to physicians in the sense that health information reported in the media can affect the patient-doctor relationship, the forming of practices and guidelines in healthcare (Soumerai et al 1992, Maclure 1998) and possibly also political decision-making regarding healthcare (Kunelius and Renvall 2002). Research points to purposeful educational media campaigns about health having at least some effect (Bala et al 2008; Robinson et al 2014, Wakefield et al 2010), and it often appears that the effects of the media on the public's opinions about health and illness are strong.
	Healthcare professionals often view the field of health communication from a utilitaristic viewpoint, as a means for educating and changing opinions (Torkkola 2008). This ideology of one-directional education has been criticised as an entity that strengthens the power positions of certain professions in society (Torkkola 2008), and the information selected to be offered to the media by scientists has been shown to shape health reporting (Ruuskanen and Jalanko 1997; Corbett and Mori 1999). In recent years, research dealing with health journalism has shifted from only attempting to convey scientific facts to define how health, the human body and illness are defined and discussed in society (Torkkola 2008). According to a prior Finnish study, the biomedical model appears to be dominant as compared to other views of these subject matters (Kärki 1998). Physicians benefit from this setting (Zola 1972; Illich 1995) which journalists are aware of to some extent (Järvi 2002 and 2003). There exists a general expectation of accuracy towards health journalism (Nelkin 1996; Kangaspunta and Huusko 2001, 42-43) and healthcare professionals have publicly criticized health journalists' ability to convey accurate, objective information (Poikolainen 1989; Ruuskanen and Jalanko 1997). 
	Physicians are an important data source for journalists when reporting on health, medicine and illness (Väliverronen 2005; Järvi 2003). According to a Finnish study, health journalists view the perceived reliability of the source of information a determining factor in whether a physician is willing to collaborate with said media sources (Ahlmen-Laiho et al 2014). In epidemiological research the reliability of information is defined as the repeatability of results using the same data (Hopkins 2000). A related term is validity, which seeks to evaluate how accurately the chosen data describes the phenomenon that is being researched. A significant amount of scientific research is done not only to increase the amount of knowledge but also to increase the reliability of prior results and thus increase the independence and objectivity of science (Patja 2015). In fields of applied science such as clinical medicine, reliable information is a cornerstone of patient safety and evidence-based treatment, but the scientific ethos is also a part of the status of medicine in society. 
	Physicians do not complain to Finland’s self-regulatory media body, The Council for Mass Media in Finland, more often than other professionals, but some profession-specific issues may affect their interactions with journalists and mass media such as medical confidentiality (Ahlmén-Laiho et al 2012). The results of a prior study on Finnish health journalists (Ahlmén-Laiho et al 2012) may suggest that the physicians' views of the reliability of health information sources may influence their willingness to collaborate with the media. The reliability of the internet as a source of medical information has been evaluated by individual physicians (Keogh et al 2014; Alba-Ruiz et al 2013; Goslin et al 2013), but recent studies about physicians' perceptions of health information source reliability is not available. A study done in Finland in the 1990s showed that a third of Finnish physicians felt that media health reporting was reliable, and a fifth felt it distorted facts; 44% felt that health reporting was ideologically biased and only 13% felt it was neutral (Wiio and Puska 1993). In the same study the physicians gave the highest reliability scores to health-centred magazines, relative good scores were achieved by radio and television, the next best were general magazines and newspapers and the lowest scores were given to tabloids (Wiio and Puska 1993). Finnish physician respondents in that earlier study expressed that health reporting in the media is important and that they would have wanted to see more of it (Wiio and Puska 1993). Physicians were critical towards their own profession: 41% felt that the medical profession has not had a good track record in conveying medical information to the general public (Wiio and Puska 1993). The field of media has greatly changed after that earlier study was conducted (Ek and Niemelä 2010), and no newer data regarding the views of physicians is available. The association with their perception of the reliability of media sources of health information and their willingness to collaborate with journalists has not been examined before.

Purpose and methods of this study
	The aim was to study how reliable Finnish physicians perceive different forms of health sources in the media, and to evaluate their willingness to participate in a journalistic process.
	This study utilised a combined qualitative-quantitative approach depending on the nature of the data. The use of quantitative methodology follows the tradition of media research within mainstream social sciences (Järvi 2011; Torkkola 2008), whereas the interpretation and content analysis of the freeform answers takes into account the current research paradigms of health journalism in cultural sciences (Järvi 2011; Torkkola 2008).
	Nearly all Finnish physicians (94%; Suomen Lääkäriliitto 2017) are members of The Finnish Medical Society. A systematic sample of 1198 potential participants was drawn from the membership register of the Finnish Medical Association. Using a commercial research tool (Webropol), an electronic cross-sectional survey was carried out. The recipients were given two months to fill out the survey, and non-responders were sent three e-mail reminders through the automated system. Reasons for non-responsiveness were not studied, although a few non-responders contacted the research team by email saying that they did not feel their expertise was enough to reply or that they were too busy. The survey form was filled by 266 respondents (22%), a number on par with the participation rates of the Finnish Medical Association's prior surveys regarding the Finnish physicians.
	The first part of the survey established the participants' background demographics regarding age, specialty, stage of specialisation, employment sector, whether they have participated in scientific research, and their level of involvement in research. Although the recipients were asked to select their precise year of birth, for analysis they were combined into three age groups (born before 1965, born within the period of 1965 to 1984, born after the year 1984). This classification was based on the common stages of a Finnish physician's career: the youngest would likely be non-specialised or in specialty training, the middle group already have a more stabilised career after likely having finished specialty training, and the oldest bracket would comprise of those in a senior career position and of those already retired. The participants were asked to categorise their level of academic involvement by selecting one of the following options: has never participated in research/has participated in research before/is preparing a doctoral dissertation/holds a PhD/is a holder of the title of docent/is a holder of the title of professor. For analysis, the respondents were grouped into those holding at least a PhD and others. Docents and professors grouped together were also compared to those holding a PhD but no higher title and to those preparing one or having no current academic involvement. 
	The respondents were asked to evaluate twenty different media sources of health information on a nine-point Likert scale, in which one meant highly unreliable and nine meant highly reliable. The participants were then asked to list characteristics of a source that they considered particularly reliable or unreliable. The number of descriptive terms was not limited and pre-formulated options were not offered. The frequencies of different characteristics mentioned were counted and categorised by the researchers, combining synonyms. More detailed statistical analysis of these descriptions was not carried out since categorising them contained a risk of subjectivity by the interpreting researcher. However, to ensure the validity of the categorisation and the calculation of items mentioned, the Webropol system's own word cloud function was utilised to see if the results gleaned by an automatic word recognition tool were similar to the frequencies calculated by the researcher. 
	SPSS was used for the statistical analysis of the numerical data. The Chi-square test was used to evaluate the differences between proportions and Student’s t-test was used to evaluate the differences between two mean values. Evaluation of more than two mean values was based on One-Way Analysis of Variance (ANOVA). The general sum index of reliability was computed by adding up all the numerical values the respondent assigned to all examined media sources. The frequency distribution of the sum index was close to normal, and multiple linear regression model was fitted to study the effects of selected background factors on the overall reliance to mass media while having the effects of other studied factors simultaneously controlled. 

	

Results
	The age, employment sector and gender distributions of the respondents were similar to those of Finnish physicians (Suomen Lääkäriliitto 2016).
	The highest reliability scores were assigned to scientific publications, followed by medical associations, universities, The Finnish National Institute for Health and Welfare and other non-profit research facilities, The Ministry of Health and Social Services and the administrative bodies of the public healthcare system. The lowest reliability scores were given to online discussion forums, entities representing complementary and alternative medicine (CAM) and individual patients. Female physicians gave most surveyed information sources higher scores than men. (Table 1)
	Respondents who had a PhD or who were holders of the title of docent or professor gave foreign scientific publications slightly higher (p>0.05) reliability scores (8.07) than those without scientific experience (7.76). Physicians who had gone through clinical specialty training trusted the administrative bodies of public healthcare (p<0.01) and patient advocate organisations (p<0.05) less (7.06 and 5.72) than those who had not undergone specialty training (7.46 and 6.18). 
	Those respondents who spend more than half of their working hours in clinical work trusted medical associations (p<0.05) and medical specialty associations (p<0.01) (7.67 and 7.95) more than others (7.3 and 7.95 respectively). 
	Participants born before the year 1965 trusted information from pharmaceutical companies (5.82; p<0.05) more than the two younger age brackets. Those born in the period 1965-1984 gave a reliability score of 5.37; those born after 1984 gave a score of 4.96). In linear regression model when the effects of other background factors were simultaneously controlled, older participants and women expressed higher reliability than younger and men.
	The most significant determinants of reliability were adherence to scientific principles, impartiality, peer review, expertise and quality factors commonly associated with published research. Half of female responders mentioned scientific principles while a quarter of men did so. Men were more inclined to mention broadness of viewpoint but otherwise there were little differences between genders. (Table 2). 
	Characteristics of unreliability that were most frequently listed by respondents included subjectivity, attempting to further one's commercial or ideological interests, appealing to emotion and making unscientific claims, and being associated with complementary and alternative medicine. Women were more inclined to list emotional content as a characteristic of unreliability. (Table 3). 

Discussion	
	Finnish physicians expect a scientific viewpoint from health sources they consider reliable, at the cost of a more pluralistic view of health and illness. This may be at odds with a demand for a more pluralistic view of health and illness emerging in health reporting in the media. Finnish health journalists strongly identify with medical science as the starting point for their work (Ahlmén-Laiho et al 2014), but generalist journalists may not. Physicians demanding a high level of medical expertise from the media and demanding that journalistic products to only reflect science may cause some challenges in collaboration with these generalists in particular, since the precise and specific language of the natural sciences does not lend itself well to effective popularisation of medicine. This dilemma has been acknowledged before, although prior to the present study no data has been available to support the idea. In order to reach a compromise between scientific accuracy and understandable content, the expertise of both journalists and the scientific community is needed. This has been acknowledged by the Finnish Journalist Association and the Finnish Medical Association, who have together formulated guidelines for reporting on medical issues (Suomen Lääkäriliitto ja Journalistiliitto 2017). These guidelines remind journalists that they are obligated to seek the truth, and that physicians have a duty to participate in public discussion through the media. This creates a fruitful ground for collaboration, but prior studies have shown that physicians are wary of the journalistic process in terms of being able to accurately report medical facts. 
	Especially in the light of the recent rise on more pluralistic views of health in media, the patient's viewpoint is an element which a journalist may want to make use of as a means to offer a point of relatability for the audience. From the physicians' point of view in this survey, such material presented in the media may be problematic in its subjectivity since it is not based on research data. This study's participants described unreliable sources with terms such as subjectivity, non-scientific thinking and being based on individual opinions – all of them fitting patient interviews. According to a prior study that surveyed the opinions of Finnish health journalists (Ahlmén-Laiho et al 2014), media professionals saw such material as much less problematic than the physicians in this present study. In a prior international study (Larsson et al 2003) medical journalists considered their most important goal to be the creation of high-quality articles, but they also emphasized the entertainment value of their work as important for arousing interest in the audience. When collaborating with medical professionals, journalists may need to thread carefully when using such content and to explain its purpose to their collaborators, since the results of the present study suggest that it might deter physicians. Sometimes even medical professionals and other scientists may be the ones presenting individual opinions in the media; it has been suggested that media attention seems to focus strongly on only certain experts (Pitkänen and Niemi (2016). It is also not always easy for a journalist to discern who actually is an expert in a certain subject matter, especially if they appear to hold significant academic credentials. When the media questions someone expertise, it has been suggested that they may inadvertently end up strengthening the expert's perceived value (Billings 2005). 
	Respondents in the present study also expect at least some level of medical expertise from journalists who report on health topics. Media researchers have suggested before, that in demanding that journalists should have significant amounts of substance expertise if they are to cover such subjects, physicians may not be seeing their own expert roles clearly (Leikola 1994, 68). Not all scientists see popularisation of science and communicating with the general public as a part of their work, but at least many Finnish social scientists have been shown by Pitkänen and Niemi (2016) to do so. Also, not all health reporting is done by journalists specialising in the subject matter, nor are physicians always assisting in the creation of this content. All in all, the views of physicians as compared to Finnish health journalists when it comes to reliable health reporting are very similar in many respects (Ahlmén-Laiho et al 2014), and these specialised journalists may have quite a lot of influence in how health reporting is done. According to a Finnish study repeated every few years (Tiedebarometri; Tieteen tiedotus 2016), the general public trusts science more than it trusts the media, through which the general public gets most of its health information. The publications estimated by the respondents of the present study to be most reliable by those surveyed may be difficult for laypersons to comprehend. Physicians' opinions may well affect the consumption of health journalism by their patients; a source a physician has recommended may well be the first or only one a patient turns to, and perceived reliability may well determine which sources are recommended. 
	Those participants who do a significant amount of clinical work were more confident of the reliability of medical associations as information sources. This may be due to them being more familiar with those professional organisations than researchers are. As compared to an earlier study, where Finnish health journalists were asked to rate the reliability of the same data sources, they assessed these organisations to be less reliable than the respondents of this present study did (Ahlmén-Laiho et al 2014). This may be due to the fact that these associations, unlike some of their European counterparts, are also labour unions and thus can be seen as having a goal to further the economic and other interests of their members instead of existing solely as scientific associations.
	Scientific publications, estimated to be highly reliable by the respondents, do not always escape reliability problems. Even fake data has sometimes passed through the peer review process of even highly prestigious publications (Freckelton 2009; Rittner ym. 2009). Scientific texts are also not the only health information sources utilized by physicians (Egle et al 2015); mass media serves not only laypersons but also physicians as a source of health information. According to Roshan et al (2008), online sources can give patients and physicians false, imprecise and conflicted information. Emond et al (2013) have suggested that uncertainty about the reliability of information may be a key reason for medical professionals not instructing patients to seek health information in the media. Due to a lack of medical training, patients have a limited ability to estimate the reliability of available medical information (Chen et al 2001), and even a third of the general public in Finland estimates that they cannot gauge the reliability of health information available online (Ek and Niemelä 2010). This creates a pressure for professionals to participate in evaluating and improving the quality of health reporting. It has been suggested that journalists are not as critical towards the medical establishment as they are towards many other sources (Finer ym.1997; Järvi 2002; Lupton and McLean 1998), Physicians and the media can also lend each other prestige (Luostarinen 1994, 44-45,64). This could mean that the medical profession holds significant power over how health is reported in mass media, making their views on journalistic practices are important and thus a meaningful subject matter for further media research. 	
	Commercial entities also have an effect on where media gets its health information. In a study involving 37 countries (Larsson et al 2003), medical journalists described the pharmaceutical industry as a very active provider of information. The fact that older respondents in the present study were less critical towards these companies can be explained through historical reasons: negative attitudes towards collaboration and financial connections between physicians and pharmaceutical companies have not been frowned-upon for long, and the regulation of these relationships is also a phenomenon borne during the last few decades. It is noteworthy, that although attitudes have become more negative towards the industry, the physicians surveyed still estimated that the information provided by them was even more reliable than that provided by news agencies and newspapers, though the margin was relatively small. These characteristics listed were similar to the results of an earlier study (Ahlmén-Laiho et al 2014) in which Finnish health journalists were surveyed. It is possible that the familiarity of physicians with pharmaceutical companies may have increased their perceived reliability. Even though younger respondents were more sceptical of the reliability of such information, they still gave higher reliability scores to pharmaceutical companies than they did to news agencies or newspapers, albeit with a relatively narrow margin. Considering that commercial or other personal interests were listed by the physicians as characteristics of unreliability in media, the historically less criticised relationship between physicians and pharmaceutical companies may well explain this finding.
	The relatively low compliance percentage may affect the reliability of the results. However, the percentage of replies out of those who were selected as part of the initial pool of respondents is similar to that of an earlier study dealing with social scientists and the media (Pitkänen and Niemi 2016), and it was verified that the demographics of those who did reply reflect the Finnish physicians' similar characteristics (Parmanne et al 2014; Suomen Lääkäriliitto 2016). Nearly all Finnish physicians are members of the association, so drawing the sample from the member register of the Finnish Medical Association can be expected not to have caused a significant distortion in background demographics. Reasons for non-compliance were not studied, and those who did reply may represent a subgroup more interested or experienced in the health journalism than most. The relatively low compliance percentage may also be a reflection on how important the Finnish medical profession considers interacting with mass media.	
	As part of the scientific community, physicians may have increasing need for media collaboration in the future. During the 2010s universities and other research facilities have begun expending more sources on outward communication, PR and even so-called marketing of science (Väliverronen 2015). Interaction with the rest of society has sometimes even been declared as a major task of universities (Strellman and Vaattovaara 2013: 9; Mustajoki 2013, 15–16; Väliverronen 1994, 40), and some have even suggested communication with the rest of society to be part of the scientific community's process of justifying its funding (Miettinen 2016). Mass media offers an important forum for such interaction, and media attention has even become an important part of obtaining funding for scientific research (Väliverronen 1994, 36−37, 43; Kiikeri and Ylikoski 2004, 191).  The effects of this changing landscape of mass communication on the medical profession and its relationship to journalism is difficult to assess at this point, and further studies on this are needed. Achieving a more thorough image of the encounters between journalism and medical science will thus require a broader approach, to which the results of this study can offer some starting points. Journalists may be rather good at acknowledging the limits of their knowledge (Järvi et al 2005); physicians may not be as willing to lean on the expertise of journalists on formulating their messages into a form that is understandable and enticing to the general public. 
The similarities between the views of the physicians surveyed here to results from prior studies regarding social scientists (Pitkänen and Niemi 2016) may mean that the challenges of science communication are universal across scientific disciplines. This could then mean that potential solutions found between the media and one group of science representatives can be utilised by other groups as well. Educating both journalists and physicians about each other's viewpoints and challenges of their field it may be possible to make it easier for these groups to collaborate; research demonstrating the similarities between these professions may help avoid problems and to set mutual goals for reporting on health in the media. 
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