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Abstract

:

The growing popularity of health education on social media indicates the need for its appropriate evaluation. This paper aims to present the potential of the Kirkpatrick Model (KM) with New World Kirkpatrick Model (NWKM) additions to evaluate the nutritional education provided by dieticians via Instagram. Instagram profiles of ten dieticians providing nutritional education for their followers were analyzed in March and April 2021. The study sample included profiles of both macro- and micro-influencers. The analyzed quantitative data included Instagram Engagement Rate and the number of likes and comments per post. The qualitative analysis of the comments was performed following the theoretical framework provided by the KM and NWKM. Collected data showed followers’ satisfaction, commitment, and relevance of the presented content, fulfilling the Level 1 of NWKM. Level 2 of NWKM was represented by 4 out of 5 dimensions (knowledge, attitude, confidence, commitment). No comments were found only for skills. Both Levels 3 (Behavior) and 4 (Results) of the KM were met. However, the use of the NWKM for them seems limited. The KM can be used to evaluate nutritional education on social media. The NWKM additions seem applicable mostly for Levels 1 and 2.
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1. Introduction


In the last decade, we can observe an increased interest in the Internet as a source of information with social media (SM), becoming a ubiquitous factor in everyday life of humans [1,2]. According to the SM definition by the Merriam-Webster dictionary [3], these interactive technologies are orientated toward creating and sharing content among members of Internet communities. SM meet many needs, including the need for belonging, acceptance, and social interactions [4], which is why they have nowadays become an integral part of daily Internet usage, with over 3.6 billion users worldwide in January 2020. This value will probably reach even up to 4.41 billion in 2025 [5]. Health educators and promoters also have recognized SM’s potential to deliver easily accessible and enjoyable content for the recipients. Social media in health promotion are gaining popularity due to their availability, regardless of the existing physical barriers preventing direct health education. The attractiveness of running pro-health campaigns via social media is also associated with lower costs of conducted actions [1,6,7].



Nutritional education has also found its place on Instagram. As Kawiak-Jawor et al. [8] reported, there is a belief among social media users that it is food that has the most significant impact on health. This offers the potential for dietitians to create educational content. According to the National Center of Nutritional Education affiliated with the Polish Ministry of Health, which aims to promote a healthy lifestyle, education in the field of changing eating habits is a more effective lifestyle-changing tool than, for example, preparing meals according to a composed diet [9]. Previously conducted studies proved the potential of SM in nutrition education [10]. However, as Nour et al. [10] indicated, many of those solutions were either evaluated with nonvalidated tools or based solely on short-term outcomes measurements.



Similarly, despite the observed enormous potential of social media in health promotion, there is a lack of appropriate tools to assess their effectiveness in improving public health outcomes [1]. As the definition of health education indicates, this process is not only about disseminating information but about creating learning opportunities through “fostering the motivation, skills, and confidence (self-efficacy) necessary to take action to improve health” [11]. Therefore, evaluating the effectiveness of health education should not be limited only to assessing the change in participant knowledge. We should also seek tools that allow verifying other elements such as motivation and self-efficacy.



The potential for their evaluation can be sought in the Kirkpatrick Model (KM) and its additions provided by the New World Kirkpatrick Model (NWKM) [12]. There are several reports on the use of KM in assessing the effectiveness of health education, for instance, in the form of workshops and computer games [13,14,15,16,17]. For example, Grant et al. [13] used KM to evaluate the effects of glycemic index education on lowering dietary glycemic index among people living with type 2 diabetes. They used the first three levels of KM (satisfaction, knowledge increase, and behavior change), which they assessed using a questionnaire of their authorship (Glycemic Index Questionnaire). In their study, KM has proven to be an effective evaluating tool. The research of diabetes medication-related workshops, which pharmacists performed, also indicates the possibility of using KM in health education [17]. The use of KM in the evaluation of computer games in asthma education showed the effectiveness of this educational method at all four assessment levels [14].



However, to our knowledge, no evaluation of health education conducted using social media has been conducted so far. Therefore, this study aims to present the potential of KM with added NWKM dimensions to assess the effectiveness of health education on nutrition provided by dieticians via social media on the example of Instagram.




2. Materials and Methods


Due to the strong emphasis on trying to change eating behavior as early as possible in life [18], this study focused on Instagram, which users are most commonly the younger generation members (18–34 years) [19].



The study was conducted in February and April 2021 on the Instagram social network. During the study, a sample of ten Instagram accounts led by dieticians and containing educational content was chosen and analyzed. Profiles were searched using the hashtag #dietetyk (#dietician in Polish). Then the profile description was analyzed (“BIO”) whether the influencer declares having a degree in dietetics. The accounts varied in the number of followers, and both the macro and micro-influencers were included in the sample. The profile analysis was carried out on 6–12 April 2021. The data was anonymized, subsequent profiles were encoded and assigned in ascending order (e.g.1st Instagram profile was assigned as IG1, etc.).



2.1. Theoretical Framework


The Kirkpatrick Model (KM) is a well-established model of training evaluation based on four levels:




	-

	
Level 1 (L1): Reaction, which assesses the extent to which participants find the learning experience favorable,




	-

	
Level 2 (L2): Learning, which describes changes in participants knowledge, skills, and attitudes),




	-

	
Level 3 (L3): Behavior, which indicates whether participants change their behavior and apply what they have learned,




	-

	
Level 4 (L4): Results, which measure the occurrence of intended outcomes [12].









This model has been developed to evaluate training and shift the focus in evolution to the results achieved [20,21] and has inspired the development of several other evaluation models [20,22,23]. Hence, it is frequently used as a popular evaluation method [20,24,25], and it is often cited in research papers [26].



Nonetheless, some of its drawbacks should also be acknowledged. For instance, Holton [22] and Alliger and Janak [27] indicated the model’s constraints concerning the model hierarchy. Moreover, there are no empirical studies to confirm the essence of the hierarchical character [20]. Kirkpatrick and Kirkpatrick [28], presenting the updated model of evaluation (New World Kirkpatrick Model), indicate that there is no need to evaluate this aspect. Despite the limitations, KM is widely used and considered helpful in assessing the training process [26]. The KM tool, like any model, has strengths and weaknesses, but researchers highlight that KM is more suitable than other models [29].



The Kirkpatrick Model (KM) may provide the potential for assessing the effectiveness of educational activities in social media. In this study, the Kirkpatrick Model was used, where applicable, together with the new elements and clarifications provided by the New World Kirkpatrick Model (NWKM), which allows for an earlier assessment of educational effects. In the original model, in order to be able to assess the outcomes, one would have to wait for them, which seems difficult to obtain in the case of social media. On the other hand, the NWKM provides tools that, among others, can be used to assess whether the learner is on the right track to achieve the intended outcomes. In the NWKM, Level 1, which previously focused only on participants’ satisfaction, was supplemented with their engagement (active involvement) in the content and its relevance to them, indicating whether the content will be useful or applicable to the participants. Similarly, the dimensions within the original KM, namely knowledge (summarized as “I know it”), skills (“I can do it right now”), and attitude (“I believe it will be worthwhile”), were completed with confidence (“I think I can do it”) and commitment (“I will do it”). Additions on the Level 3 included critical behaviors, required drivers, and on-the-job learning. Given that the decision which behaviors are critical (having the biggest impact on the outcomes) should belong to the trainers (as experts) and not the learners, we decided not to go into details with them in this research. Moreover, since we were not able to reliably identify them from followers’ comments, it would also be difficult to indicate required drivers that by definition “reinforce, monitor, encourage and reward performance of critical behaviors” as well as elements of the on-the-job learning. Consequently, in view of the aims and methodology of the study assuming analysis of followers’ comments, we evaluated Level 3 with a bigger focus on their self-observed behavioral changes and implementation of the dieticians’ recommendations. Finally, the addition to the Level 4 introduced leading indicators as “short-term observations and measurements that suggest that critical behaviors are on track to create a positive impact on the desired results.” Again, due to the impossibility to reliably identify the critical behaviors, we put more focus on the intended outcomes of followers, which were attributed by them in the comments to the provided educational content. However, given that follower’s comments are mostly a response to previous recommendations of a dietician, we believe that including short-term observations on them also seems justified. Figure 1 presents the division of dimensions of KM.




2.2. Qualitative Analysis


The qualitative analysis of collected data was conducted by two analysts (ŁZT and PP). They independently evaluated the comments left on educational posts and then assigned them to the matching assessment levels according to the KM and, where applicable, also NWKM (L1–L4). Other types of comments that did not correspond to any of the levels were not taken into account during further analysis. An authorial Microsoft Excel form was used for the analysis. Its draft is presented as Table 1, along with exemplary comments assigned to the corresponding NWKM levels.



The agreement level between the researchers was measured with kappa index using the GraphPad website [30]. It showed their high agreement with kappa = 0.833 (95% confidence interval (CI) 0.739–0.926) [31]. Any differences that occurred in assigning comments to the KM levels were further discussed between them until the consensus was reached.




2.3. Quantitative Analysis


For the evaluation of the NWKM Level 1, we also used the quantitative analysis through the Instagram Engagement Rate (IER). IER is a factor that indicates the number of responses and interactions generated by a given content in social media. The calculation method of engagement rate is characteristic and specific for each of them [32]. In this study, we used the Phlanx: Social Media Marketing Platform to evaluate the Instagram Engagement Rate [33]. Additionally, the numbers of likes and comments under posts were analyzed.





3. Results


Among ten Instagram profiles run by dieticians that were included in the analysis, five had a range of 1000–100,000 followers (micro-influencers), and five had over 100,000 followers (macro-influencers) [34]. Nine profiles were run by women and one by a man. All profiles were led by dietetics graduates, and two of them additionally held a doctoral degree.



3.1. Kirkpatrick Model L1


3.1.1. Satisfaction


Followers leaving likes under posts were showing their satisfaction with the content provided. The average number of likes in the analyzed period varied between 269 and 4292 likes per post. Followers’ satisfaction with the educational activities was also visible in the number of comments under the posts, which ranged, on average, between 32 and 110 per post (Table 2).



Through the comments, followers were often thanking for providing interesting and knowledgeable educational content. They praised the concise method of transferring knowledge, which is extremely important when educating in this type of social media.



IG3: “As always, a great post. The knowledge given briefly and succinctly. You have big talent. And, of course, knowledge. 😃 Thank you!”



IG1: “WOW 🔥🔥🔥 this is one of the best posts I have read on insta [slang abbreviation for Instagram]”



IG3: “As always, a lot of knowledge in the post, mega! 😍”



IG1: “Wow, great post, great form! I haven’t seen anything like that on Instagram, it definitely brings freshness, and for me personally, the information presented in this way is more memorable. Bravo!”




3.1.2. Engagement


IER is a reliable measurement of followers’ engagement (Table 2). The average IER on the profiles varied between 1.63% and 3.89% of followers. The exception is the IG3 profile, where this value reaches 15.19%.



Participants following the profiles of educating dieticians also present their commitment and active involvement by asking additional or clarifying questions, among others.



IG1: “And what does the physical activity change? Do we burn fat faster instead of muscles? […]”



IG1: “Do we count the amount of protein according to the total body weight or lean weight?”




3.1.3. Relevance


On the basis of comments, it is also possible to assess whether the information provided is perceived by followers as important, meeting their needs and whether it will be useful or applicable for them.



IG4: “thanks a lot, I save it [the post] I will know what to put on the plate during #healthchallenge I always had a problem with which #vegetables are in the season!”



IG3: “Great post. A lot of people around me accuse my friend of having Insulin Resistance because she eats too many sweets. Now, thanks to your knowledge, I will support her even better!”



IG5: “A very clear message, this is what I was looking for and which dispels all my doubts … time for research.”



IG2: “A much-needed topic! I am trying to fight on this topic now”





3.2. Kirkpatrick Model L2


3.2.1. Knowledge


Participants of the community gathered around dieticians indicated in the comments that they learned a lot from the content and presented educational activities increased their level of knowledge. They also indicated that visual representations of individual content help to consolidate knowledge, which they already had.



IG2: “I love your profile! I learned a lot from it”



IG3: “I always learn new valuable information from your posts”



IG1: “In a way, I guess I knew, but to see is different. Thanks for the experience”



The presented content teaches followers the rules of rational eating and a properly balanced diet. They are also a source of knowledge about seasonal food.



IG5: “Super explained 🙂 I finally know how many kcal I need to lose weight”



One of the more popular topics that dieticians educate about is insulin resistance. It turns out that the followers perceive this topic as very important, but simultaneously it is often misunderstood. The content provided by the dieticians allowed to improve the level of knowledge of the recipients in this field.



IG3: “It’s great that you help to organize the knowledge about Insulin Resistance so nicely 🙌”



IG3: “I was surprised by almost everything, I am not familiar with insulin resistance because I did not have much contact with it, but I heard a lot of myths! Now I’ll be smarter”



Dieticians on their profiles discuss the existing myths and misconceptions about nutrition and indicate what is true and what is false. As it turns out, they are of great help to followers who often believe in commonly reproduced myths.



IG5: “Until now, I believed in butter and coconut oil”




3.2.2. Skills


No comments were found that would indicate the impact of Instagram profiles on followers’ skills. This may be caused by the nature of the interaction between the Instagram users and the way the content is shared between them. As a result, analyzed educational activities carried out by the dieticians with the use of Instagram did not focus on skills but on providing information, knowledge, and changing the health habits of the followers.



Additionally, the lack of identified activities focused on skills can result from the limited number of analyzed profiles, which was discussed further in the Limitations section. However, if this content appeared, especially in other social media, the KM with NWKM additions would still allow its evaluation.




3.2.3. Attitude


Comments left by the followers participating in the health education indicate that they accept the solutions proposed by the dieticians and believe that their implementation will be beneficial and worthwhile.



IG3: “I definitely must try it”



IG4: “this second set sounds pretty interesting, and I will definitely try it out”




3.2.4. Confidence


Due to the Instagram activity of the dieticians, followers also begin to believe they will be able to implement what they have learned.



IG2: “Maybe I will finally succeed”



IG5: “A very clear message, this is what I was looking for and which dispels all my doubts … it’s time for tests.”




3.2.5. Commitment


Finally, followers indicate real actions that they intend to implement after Instagram health education. They indicate how motivated they are to perform a certain activity or how they intend to do something. The use of phrases such as “I’m rushing”, “I’m doing it tomorrow” indicate that the participants want to implement the change immediately.



IG2: “I’m rushing! I have a terrible problem with sweets 😢”



IG3: “I’m doing it tomorrow”





3.3. Kirkpatrick Model L3


Under Level 3, the behavior change of followers is investigated, which again can be traced on the basis of their comments. Followers declare that they apply what they learned from the profiles or attempt to change their lifestyle.



IG1: “I slowly introduce this habit at home”



IG2: “This [the profile] really helps me with rational nutrition after bariatric surgery”



Another example is a comment under the post encouraging to freeze the remaining food after Easter and plan light meals for the next days.



IG2: “Frozen and [light] lunches are planned”



They also indicate a change in attitudes towards losing weight, including changing not only their eating habits but also those related to physical activity. In this context, followers’ comments may also serve as sources of information on which behaviors they perceive as critical. However, given that identifying those few actions with the biggest potential impact on the outcomes should rather remain the domain of trainers, and not the learners, we did not attempt to analyze it in great detail.



IG3: “As usual, in point. I also sometimes “diet” like the patients mentioned above. Now I’m smarter. For several weeks I have been changing my habits, not only eating habits. I move regularly, but knowingly, I do not sit at night, as was often the case, I eat wisely, but I’m not obsessively counting calories.”



Similarly, although the chances to analyze followers’ posts in terms of their required drivers remain limited due to the lack of defined critical behaviors and a low number of their comments on what actually motivates and encourages them to change their habits, it seems that the observed Instagram posts could also serve as such sources of reinforcement, support, encouragement, and motivation. An additional reward or motivating factor for followers also becomes the opportunity to show off their successes in the comments.



IG2: “I am planning to limit meat, especially pork-I do not eat beef-in favor of fish, although I must admit that dishes made of chickpeas or other legumes are also delicious if well done. I haven’t eaten a bean burger yet, but I’ll make such a wonder someday”



IG6: “You’re doing a good job because I haven’t bought a single gram of sweets. The only exception is the poppy seed cake, and it is enough for me to have this ‘atmosphere’.”



IG9: “I’ve been here for 2 months, and I have to thank you for the new lifestyle. Healthy, delicious, and colorful and what’s important to me: you convinced me to a few dishes that I never ate normally”




3.4. Kirkpatrick Model L4


In the comments under the posts, we can see how they contribute to the occurrence of targeted outcomes or trace how followers’ behaviors are on track to achieve the desired health outcomes. Due to the application of the NWKM approach, we can assess the effectiveness of Instagram educational activities on this basis.



IG2: “It took me a while to understand it, but today I agree with it at 1000% ❤ losing weight is not a race, slowly, healthy and to the goal”



IG3: “On Sunday, I ate a piece of my daughter’s birthday cake, and I’m still losing weight. I feel very good with it”





4. Discussion


The dynamic of the popularity of health education is gaining momentum [35]. There is a growing number of profiles led inter alia by dieticians or health lifestylers, aimed at educating the public opinion. The content raised by them concerns diets, nutrients, and education in the field of healthy eating [36].



The presented study showed the potential of using KM and NWKM as a tool for the evaluation of health education conducted with the use of the Instagram social network. As mentioned above, its effectiveness has already been proven in the evaluation of workshops and computer games in the field of health promotion [13,14,15,16,17]. However, to the best knowledge of authors, this is the first study in the context of social media, so the opportunities for data comparison are limited.



To assess the effectiveness of these activities, a properly adapted tool for evaluating this type of education is needed. Evaluating all four levels of KM gives a whole picture of the effectiveness of the conducted educational activities, starting from participants’ satisfaction with the training, through the analysis of knowledge or behavioral changes, to the real effects of the education [12]. The effectiveness evaluation allows educators to improve their content, adapt it to the needs of recipients, or monitor the progress in achieving the intended outcomes of health education. The imperfections detected in time allow to make modifications to the conducted educational activities [1]. Participants of the educational interventions conducted by dieticians express satisfaction with the training, show commitment, and comment on its relevance for them (L1). They inform about the increase in knowledge of the topics covered on the profiles and changes in their attitudes, confidence, and commitment towards the intention to use the acquired knowledge in practice or change their habits L2). They also discuss changes in behavior that occurred as a result of the impact of the presented content (L3). Finally, also L4 can be assessed via signals suggesting that the behaviors of participants of educational activities are on the way to achieve the intended outcomes.



In the updated approach to KM [28], the essential character of the L4 evaluation is emphasized. Focusing on the L4 during the design of educational intervention provides opportunities to achieve this level as efforts are focused on it and, as a result, the expected outcomes of the intervention are defined at an early stage. In guides or blogs dedicated to the effectiveness of holding accounts on Instagram, it can be read that the key to success in social media is the correct definition of the purpose of the activities carried out [37,38]. When L4 is difficult to measure, an attempt should be made to evaluate L3 as it has been shown that L3 allows to directly predict L4. Moreover, the feedback at the L3 level paints a picture not only about the change in the behavior of the participant but also gives information on how the levels L1 and L2 were realized [39].



The evaluation of these levels is possible through the use of both quantitative and qualitative methods. Similarly, according to Kampka [40], Instagram content can also be analyzed using quantitative and qualitative methods. Quantitative indicators can be helpful in analyzing L1, like, for example, an assessment of the outreach of presented contents in the field of health education [41]. Also, the popularity of the channel, the measurement of followers’ activity, or the involvement in the presented content may be assessed [1]. The latter seems to be a very important parameter, as it is the factor that is most strongly related to the impact of influencers on a given community [42]. However, to perform a complete analysis (L1–L4), a qualitative study of the comments should also be performed. They constitute a quasi-source of feedback on the activities carried out. In the study of Grant et al. [13], the qualitative methodology was also used as an element of health education evaluation developed within KM.



Bates [20] points out that the four-stage model presents a simplified view on the effectiveness of conducted educational activities. Among the elements that are not subject to evaluation are, among others, learning culture, goals, values of learners, or the adequacy of material resources itself, which can influence the outcomes of the training. In education conducted with the use of Instagram, it is worth noting that, by definition, there is a consistency of the values or goals of influences and their followers. The archetype that fits influencers corresponds to their beliefs and values and at the same time directs their activities to a specific group of recipients whose goals will be similar [43]. It is worth extending health education research through Instagram on the study of archetypes of health educators.




5. Limitations


The study has several limitations. Firstly, the first author’s bias cannot be ruled out due to her own opinions on the subject. However, to reduce the subjectivity of the data analysis, the researcher’s triangulation was used, which allowed decreasing this risk. Then, only ten accounts led by dieticians from Poland were analyzed, which does not allow drawing broader conclusions for the entire population. However, this preliminary study intended to illustrate and indicate the possibilities of using KM in nutritional education in social media. Repeating the analysis for accounts maintained by influencers from other countries will allow for the provision of further data that will allow extrapolation of the results. Then, it cannot also be excluded that the data obtained from the comments are based on followers’ self-reporting and were not verified in any other way. Although the followers did not actually have any reason to write in the comments something that would not be true, exploring their perspective allows not only better getting to know their motivation to use Instagram profiles focused on health education, but also factors that affect the improvement of motivation, skills or self-efficacy in taking actions related to health.



Finally, to the best of our knowledge, consistency analysis of KM has not been performed yet. However, KM is frequently used as a popular evaluation method, often cited in research papers. It may mean that this method has been tested well. Consideration should be given to consistency analysis of KM in future research.




6. Conclusions


The provided example of the Instagram social network allows concluding that the Kirkpatrick Model with the New World additions carries the potential for the evaluation of health and nutritional education conducted with the use of social media. However, the NWKM application for Levels 3 and 4 seems to be limited without the additional involvement of influencers in defining critical behaviors. The ability to assess all four levels of KM can give a picture of the extent to which this type of health promotion is achieving its goals. Also, a preliminary evaluation of the educational activities of dietitians on their Instagram accounts indicates that this type of education can have a big impact on their followers. Our study shows that nutritional education on Instagram is perceived by followers as satisfying, engaging, and relevant (Level 1), as well as may contribute to improving their knowledge, attitude, confidence, and commitment to changing lifestyle (Level 2) and translate into pro-health behaviour changes (Level 3). The results also show that there are short-term indicators that followers are on a good way to achieve the desired results (Level 4). Although due to the lack of identified posts teaching skills, we found no comments on the impact of educational content on followers’ skills, if a skill-focused content appeared on social media, the KM with NWKM additions would still allow its evaluation.



Due to the growing popularity of activities in the field of dietetics and health education, indicating that KM may be used to evaluate these activities allows adopting its use by Influencers conducting these activities. Proper assessment of education may translate into improving its quality.



Further research should attempt to extend this study’s results by contacting both Influencers and Followers and collecting data from them, for instance during individual in-depth interviews. It will allow learning about their perspectives and attitudes towards nutritional education and a complete assessment (especially in terms of 3 and 4 KM levels) of educational activities conducted by them.







Author Contributions


Conceptualization, Ł.Z.-T. and M.C.-K.; methodology, Ł.Z.-T.; validation, Ł.Z.-T., S.T.; formal analysis, Ł.Z.-T., P.P.; investigation, Ł.Z.-T., P.P.; resources, S.T.; data curation, Ł.Z.-T.; writing—original draft preparation, Ł.Z.-T. and P.P.; writing—review and editing, M.C.-K., S.T., I.K.-P. and R.M.; visualization, S.T.; supervision, M.C.-K. and R.M.; project administration, Ł.Z.-T. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


Not applicable.




Informed Consent Statement


Not applicable.




Data Availability Statement


Data are contained within the article.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Stellefson, M.; Paige, S.R.; Chaney, B.H.; Chaney, J.D. Evolving Role of Social Media in Health Promotion: Updated Responsibilities for Health Education Specialists. Int. J. Environ. Res. Public Health 2020, 17, 1153. [Google Scholar] [CrossRef]

	



Zadarko-Domaradzka, M.; Zadarko, E. New Media as a Tool for Health Education and Behaviour Modelling in Modern Society. Eduk. Tech. Inform. 2017, 1, 266–272. [Google Scholar] [CrossRef]

	



Social Media|Definition of Social Media by Merriam-Webster. Available online: https://www.merriam-webster.com/dictionary/socialmedia (accessed on 8 April 2021).

	



Iwanowska, M. To understand the (social) media. A psychological perspective. In Media Biznes Kultura. Rzeczywistość Medialna. Formy, Problemy, Aspiracje; Łosiewicz, M., Ryłko-Kurpiewska, A., Eds.; Novae Res.: Gdansk, Poland, 2019; pp. 169–185. [Google Scholar]

	



Tankovska, H. Number of Social Media Users 2025|Statista. Available online: https://www.statista.com/statistics/278414/number-of-worldwide-social-network-users/ (accessed on 4 March 2021).

	



Nowak, P.F.; Chalimoniuk-Nowak, M. Potencjał mediów społecznościowych w edukacji zdrowotnej. In Współczesne Kierunki Działań Prozdrowotnych; Wolskiej-Adamczyk, A., Ed.; WSIiZ: Warsaw, Poland, 2015; pp. 35–45. ISBN 978-83-926788-6-1. [Google Scholar]

	



Chou, W.Y.S.; Hunt, Y.M.; Beckjord, E.B.; Moser, R.P.; Hesse, B.W. Social media use in the United States: Implications for health communication. J. Med. Internet Res. 2009, 11. [Google Scholar] [CrossRef] [PubMed]

	



Kawiak-Jawor, E.; Kaczoruk, M.; Kaczor-Szkodny, P. Media społecznosciowe a zdrowie. Trendy w postrzeganiu zdrowego stylu życia. In Doświadczenie Spoleczenstwa—Muzyka, Obraz, Media; Agnieszka, K., Ed.; SGGW: Warsaw, Poland, 2019; pp. 189–200. ISBN 978-83-7583-884-8. [Google Scholar]

	



National Center for Nutrition Education|Nutritional Education or a Ready-Made Menu? Available online: https://ncez.pzh.gov.pl/poradnia-cdo/edukacja-zywieniowa-czy-gotowy-jadlospis/ (accessed on 7 March 2021).

	



Nour, M.; Yeung, S.H.; Partridge, S.; Allman-Farinelli, M. A Narrative Review of Social Media and Game-Based Nutrition Interventions Targeted at Young Adults. J. Acad. Nutr. Diet. 2017, 117, 735–752. [Google Scholar] [CrossRef]

	



WHO. Health Education: Theoretical Concepts, Effective Strategies and Core Competencies A Foundation Document to Guide Capacity Development of Health Educators; WHO: Geneva, Switzerland, 2012; ISBN 9789290218289. [Google Scholar]

	



Kirkpatrick Partners, The One and Only Kirkpatrick Company®. Available online: https://www.kirkpatrickpartners.com/ (accessed on 8 April 2021).

	



Grant, S.M.; Glenn, A.J.; Wolever, T.M.S.; Josse, R.G.; O’connor, D.L.; Thompson, A.; Noseworthy, R.D.; Seider, M.; Sobie, M.; Bhatti, G.; et al. Evaluation of glycemic index education in people living with type 2 diabetes: Participant satisfaction, knowledge uptake, and application. Nutrients 2020, 12, 2416. [Google Scholar] [CrossRef]

	



Drummond, D.; Monnier, D.; Tesnière, A.; Hadchouel, A. A systematic review of serious games in asthma education. Pediatr. Allergy Immunol. 2017, 28, 257–265. [Google Scholar] [CrossRef] [PubMed]

	



Lin, S.S.; Chien, L.Y.; Tai, C.J.; Lee, C.F. Effectiveness of a prenatal education programme on breastfeeding outcomes in Taiwan. J. Clin. Nurs. 2008, 17, 296–303. [Google Scholar] [CrossRef] [PubMed]

	



Buriak, S.E.; Ayars, C.L. Evaluation of a drug and alcohol safety education program in aviation using interrupted time series and the Kirkpatrick framework. Eval. Program Plann. 2019, 73, 62–70. [Google Scholar] [CrossRef]

	



Davoust, S.; Ghaleb, V.; Guillon, S.; Amirat-Combralier, V.; Bartoli, C.; Hache, G. The impact of medication-focused workshops in a diabetes educational program in jail: A pilot study. Int. J. Clin. Pharm. 2016, 38, 203–207. [Google Scholar] [CrossRef]

	



Deshpande, S.; Basil, M.D.; Basil, D.Z. Factors Influencing Healthy Eating Habits Among College Students: An Application of the Health Belief Model. Health Mark. Q. 2009, 26, 145–164. [Google Scholar] [CrossRef]

	



Habibi, S.A.; Salim, L. Static vs. dynamic methods of delivery for science communication: A critical analysis of user engagement with science on social media. PLoS ONE 2021, 16, e0248507. [Google Scholar] [CrossRef] [PubMed]

	



Bates, R. A critical analysis of evaluation practice: The Kirkpatrick model and the principle of beneficence. Eval. Program Plann. 2004, 27, 341–347. [Google Scholar] [CrossRef]

	



Kirkpatrick, D.; Kirkpatrick, J. Evaluating Training Programs: The Four Levels; Berrett-Koehler Publishers: San Francisco, CA, USA, 2009. [Google Scholar]

	



Holton, E.F. The flawed four-level evaluation model. Hum. Resour. Dev. Q. 1996, 7, 5–21. [Google Scholar] [CrossRef]

	



Kaufman, R.; Keller, J.; Watkins, R. What works and what doesn’t: Evaluation beyond kirkpatrick. Perform. Instr. 1996, 35, 8–12. [Google Scholar] [CrossRef]

	



Saad, M.; Mat, D.N.B. Evaluation of effectiveness of training and development: The Kirkpatrick model. Asian J. Bus. Manag. Sci. 2013, 2, 14–24. [Google Scholar]

	



Tamkin, P.; Yarnall, J.; Kerrin, M. Kirkpatrick and Beyond: A Review of Training Evaluation; The Institute for Employment Studies: Brighton, UK, 2002; ISBN 1851843213. [Google Scholar]

	



Jain, G.; Sharma, N.; Shrivastava, A. Enhancing training effectiveness for organizations through blockchain-enabled training effectiveness measurement (BETEM). J. Organ. Chang. Manag. 2021, 34, 439–461. [Google Scholar] [CrossRef]

	



Alliger, G.M.; Janak, E.A. Kirkpatrick’s levels of training criteria: Thirty years later. Pers. Psychol. 1989, 42, 331–342. [Google Scholar] [CrossRef]

	



Kirkpatrick, J.; Kirkpatrick, W. An Introduction to the New World Kirkpatrick Model; Kirkpatrick Partners, LLC: Newnan, GA, USA, 2019. [Google Scholar]

	



Heydari, M.R.; Taghva, F.; Amini, M.; Delavari, S. Using Kirkpatrick’s model to measure the effect of a new teaching and learning methods workshop for health care staff. BMC Res. Notes 2019, 12, 388. [Google Scholar] [CrossRef]

	



GraphPad. Available online: https://www.graphpad.com/ (accessed on 1 June 2021).

	



Landis, J.R.; Koch, G.G. The Measurement of Observer Agreement for Categorical Data. Biometrics 1977, 33, 159. [Google Scholar] [CrossRef] [PubMed]

	



Jaakonmäki, R.; Müller, O.; vom Brocke, J. The Impact of Content, Context, and Creator on User Engagement in Social Media Marketing. In Proceedings of the 50th Hawaii International Conference on System Sciences (2017); Tung, B.X., Sprague, R.J., Eds.; University of Hawaii at Manoa: Big Island, HI, USA, 2017; pp. 1152–1160. [Google Scholar]

	



Phlanx: Social Media Marketing Platform. Available online: https://phlanx.com/ (accessed on 9 April 2021).

	



De Veirman, M.; Cauberghe, V.; Hudders, L. Marketing through instagram influencers: The impact of number of followers and product divergence on brand attitude. Int. J. Advert. 2017, 36, 798–828. [Google Scholar] [CrossRef]

	



Pilgrim, K.; Bohnet-Joschko, S. Selling health and happiness how influencers communicate on Instagram about dieting and exercise: Mixed methods research. BMC Public Health 2019, 19, 1054. [Google Scholar] [CrossRef] [PubMed]

	



Saboia, I.; Almeida, A.M.P.; Sousa, P.; Pernencar, C. Are you ready for the challenge? Social Media Health Challenges for Behaviour Change. Perspect. Behav. Sci. 2020, 43, 543–578. [Google Scholar] [CrossRef] [PubMed]

	



KPI w Social Media—Why So Social. Available online: https://www.whysosocial.pl/kpi-w-social-media/ (accessed on 13 April 2021).

	



Effectiveness Measurement of Activities in Social Media—Bloomboard. Available online: https://globesystem.pl/blog/2017/02/14/mierzenie-efektywnosci-dzialan-w-social-media/ (accessed on 13 April 2021).

	



Liao, S.-C.; Hsu, S.-Y. Evaluating A Continuing Medical Education Program: New World Kirkpatrick Model Approach. Int. J. Manag. Econ. Soc. Sci. 2019, 8, 266–279. [Google Scholar] [CrossRef]

	



Kampka, A. Wizualna analiza dyskursu na Instagramie–możliwości i ograniczenia. Przegląd Socjol. Jakościowej 2020, 16, 86–103. [Google Scholar] [CrossRef]

	



Hanson, C.; Thackeray, R.; Barnes, M.; Neiger, B.; Mcintyre, E. Integrating Web 2.0 in Health Education Preparation and Practice. Am. J. Heal. Educ. 2008, 39, 157–166. [Google Scholar] [CrossRef]

	



Albalawi, Y.; Sixsmith, J. Identifying Twitter influencer profiles for health promotion in Saudi Arabia. Health Promot. Int. 2017, 32, 456–463. [Google Scholar] [CrossRef]

	



Hajdas, M. Corporate Identity and the Problem of Social Cause Choice in Cause Related Marketing. Organ. Manag. 2009, 3, 55–67. [Google Scholar]








[image: Nutrients 13 02005 g001 550] 





Figure 1. Average engagement rate on Instagram. 
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Table 1. The comment evaluation form used during the study with examples.
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NWKM Level.

	
Dimensions (Where Applicable)

	
IG Code

	
Comments






	
Level 1: Reaction

	
Customer Satisfaction

	
IG5

	
“Finally, this is super explained! Brilliant post”




	
Engagement

	
IG1

	
“Do we count the amount of protein according to the total body weight or lean weight?”




	
Relevance

	
IG4

	
“And that’s what I understand. I was just looking for such inspiration. Finally a profile that meets my expectations”




	
Level 2: Learning

	
Knowledge

	
IG5

	
“Great, thanks! 🤗 I finally know how many kcal I should eat per day”




	
Skill

	
-

	
-




	
Attitude

	
IG9

	
“The super cocktail 😍 I will definitely make 😋”




	
Confidence

	
IG2

	
“Maybe I will finally succeed”




	
Commitment

	
IG10

	
“I’m going to do a test in May!”




	
Level 3: Behavior

	

	
IG8

	
“Thanks to you, I started to get up earlier. In the beginning, it was difficult, but now I get up at 5–6 without any problems, and go to bed at 21–22. The difference is amazing”




	
Level 4: Results

	

	
IG10

	
“We have been following the recommendations on the right since the beginning of the year. 🙌 The effects exceeded our expectations.”








IG—Instagram; NWKM- New World Kirkpatrick Model.
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Table 2. Characteristic of Instagramers’ profiles.
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	IG 1 Code
	Followers Number
	Range
	IER 2
	Likes 3
	Comments 3
	Engagement 4





	IG1
	36,165
	micro
	3.15
	1149
	37
	higher



	IG2
	225,376
	macro
	1.87
	4292
	81
	lower



	IG3
	2031
	micro
	15.19
	269
	59
	higher



	IG4
	65,795
	micro
	2.48
	1673
	43
	higher



	IG5
	65,227
	micro
	3.89
	2609
	48
	higher



	IG6
	135,217
	macro
	1.63
	2165
	78
	lower



	IG7
	24,296
	micro
	2.33
	649
	32
	higher



	IG8
	118,837
	macro
	3.23
	3996
	110
	higher



	IG9
	231,997
	macro
	1.72
	4153
	110
	lower



	IG10
	51,367
	macro
	2.11
	1124
	28
	lower







1 IG—Instagram. 2 IER—Instagram Engagement Rate. 3 per post. 4 profile’s engagement relative to the average.
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