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Figure 2. Knowledge transition mechanisms—case study.

Observability and assessment are transmitted as explicit knowledge involving the operational
results of the organization’s activity. Design recommendation is transmitted through technical and social
infrastructure. Finally, the transition process is made through presentations, reports, and IT systems.

Effective transition of Dynamic Knowledge within the health organization, such as the capture
of specific knowledge, may be achieved using a common and shared vocabulary, and this can be
promoted by the creation of a culture of knowledge sharing.

5. Discussion

Individual knowledge or Dynamic Knowledge underlies many possibilities for organizations
when it is deeply embedded in its practices and procedures. It includes relationships, norms, values,
and standard operating procedures, and it is very hard to detail, copy, and translate, in opposition to
Static Knowledge, which is found in the manuals and procedures sheets.

This research analyses the forces between these two dimensions of knowledge and tries to capture
the mechanisms of knowledge translation, and the individual knowledge translated into competencies
needed to perform the job activities of the participants in the study: Operations Assistants, Emergency
Room Nurses, and Emergency Medical Technicians.

To operationalize the study, we used Nonaka and Takeuchi’s model on knowledge [54] as a
framework in the analysis of the interviews, as a cyclic process involving four related activities:
(1) Socialization, which is an interaction moving from tacit to tacit knowledge; (2) externalization,
an interaction moving from tacit to explicit knowledge; (3) combination, an interaction moving from
explicit to explicit knowledge; and (4) internalization, an interaction from explicit to tacit knowledge.
However, not considering all these phases independently, but as an integrated process, and in
this research, the externalization is the crucial activity that transforms individual knowledge into
organizational knowledge, allowing the transition of knowledge.

In this context, health professionals may be involved in knowledge activities because of their
intrinsic drive for learning, personal contentment, peer recognition, and self-actualization, in line
with several studies in the subject that also confirm that these behavioral motives play a major role in
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the knowledge transition process, and in the individual knowledge and competencies development
process, with major benefits for all the actors involved The following Figure 3 reports the main

knowledge transition benefits.
Novelapproaches Innovation
New ideas

Fasteraccess to knowledge Faster problem-solving Better eficciency/
performance
Use-reuse of knowledge Reducingknowledge loss

Developing new knowledge

SharingImprovement

Knowlegeble worker

_ S e

Workers Processes Organisation

Figure 3. Knowledge transition benefits—case study.

The benefits for health workers derived from more efficient processing of information and
knowledge by, for example, eliminating the duplication of efforts or saving valuable time. The benefits
for processes could be translated into benefits that can be expressed in terms of efficiency or effectiveness.
Databases are a common example since they help to eliminate less efficient operations by reusing
knowledge. The impacts on organizations affect some of the health institution key goals, such as
productivity, performance, and innovation. Moreover, knowledge in transition can also be viewed as
an innovation with the potential to generate new ideas, develop workers’ competencies, and create
advantages for the health organizations.

6. Conclusions

Organizations are challenged to find ways to transform and translate Dynamic Knowledge into
Static Knowledge, embedded in documental tools, to capture knowledge and allow the transfer and
sharing of it among people and teams. However, Dynamic Knowledge, that flows and is shared in
more informal ways, is relevant to enhance innovation and the creation of new knowledge.

We decided to investigate the healthcare sector, employing a case study carried on in an Emergency
Room department. In the ER, healthcare professionals face different situations and emergencies every
day, and they must cope with the need to make decisions quickly. The need to rely on tangible tools
and instruments is balanced by the necessity to use more intangible techniques and skills, including
teamwork. Tensions emerge, as our investigation highlights the need for healthcare professionals to
work employing both Static as well as Dynamic Knowledge at the same time.

The call for a clear and formalized table of competencies to identify the crucial skills and tasks
for each job position is balanced by the need to enhance a general culture of knowledge sharing and
teamwork. Training may include not only the development of technical and hard skills, but also the
enhancement of soft skills such as problem-solving.

Our study stresses how the situation can be complex and subtle. Static and Dynamic
Knowledge must coexist. Only their balance can help the successful development of an organization.
We investigated one healthcare organization and, in particular, one particular department (the ER).

The need to translate the Dynamic Knowledge into formal and tangible tools, and at the same,
the call for creative ways to enhance informal engagement and knowledge sharing among people and
teams may represent one practical implication of the study.
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Further research avenues may include the investigation of specific techniques or best practices, in
the healthcare sector or different business fields, including the role of new technologies in fostering
and facilitating such dynamics.

Like any piece of research, this paper features some limitations. First, the case study investigates
one specific sector. Thus, its replicability to other industries has yet to be proved. Moreover, the
limited number of respondents may bias the results. We think that these limitations could be the basis
for further developments of the research, enlarging the sample and applying the same methodology
to other healthcare departments or different industries. Future research avenues may deepen such
aspects, conducting the analysis in other sectors or locations.
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Appendix A. Interview Script

Note: This interview script is part of a larger project, so some parts do not apply to this paper:

1.  Which is the main organizational knowledge that is important to frame your
individual knowledge?

2. How does the organization use the worker’s individual knowledge to help solve emergency
room problems?

3. Do you help to answer the everyday emergency room problems? Could you describe a situation
where that has happened?

4. Which activities and related competencies are needed to perform your job?

a) Activities
b) Technical Competencies
) Organizational Competencies

d) Cognitive Competencies
e) Social Competencies

5. What are the procedures when a problem occurs? Could you describe a situation where there
was a problem, and how you solved it?

6.  Describe some situations to help promote the transition of knowledge?

7. Which types of knowledge are in transition?
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Appendix B. Tables of Competencies

Table Al. Emergency Room Nurses.

Activities

1) Direct Care

2) Indirect Patient-Centred Care

3) Personal Development

4) Writing Services

5) Non-Nursing Duties

6) Patient Assessment

7) Patient Education

Technical Competencies

Human development stages

Anatomy

Physiology

Pharmacology

Organizational Competencies

Informed consent

Handling of evidence

Mandatory reporting of child and elder abuse

Rules, norms, and internal regulations

Organisational structure

Cognitive competencies

Problem-solving

Critical Thinking

Emotional intelligence

Social Competencies

Working habits

Communication

Leadership skills

Teamwork

Empathy
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Table A2. Emergency Medical Technicians.

Activities

Cardiac First Responder

Occupational First Aider

Emergency First Responder

Intermediate Life Support

Technical Competencies

Administration of medicines

Bleeding control

Management of burns

Splinting of suspected fractures and spinal injuries

Childbirth

Cardiopulmonary resuscitation

Semi-automatic defibrillation

Oral suctioning

Insertion of oropharyngeal and nasopharyngeal airways

Pulse oximetry

Blood glucose monitoring

Auscultation of lung sounds

Administration of medications

Organizational Competencies

Handling of evidence

Mandatory reporting of child and elder abuse

Rules, norms, and internal regulations

Organisational structure

Cognitive competencies

Problem-Solving

Critical Thinking

Emotional intelligence

Conflict resolution

Social Competencies

Working habits

Communication

Leadership skills

Teamwork

Empathy
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Table A3. Operation Assistants.

Activities

Setting up specialised hospital equipment

Assisting physicians with the application of casts

Transporting patients

Providing routine personal care to patients

Technical Competencies

Anatomy

Physiology

Cognitive impairments

Nutrition

Mental health issues

Infection control

Personal care skills

Record-keeping skills

Organizational Competencies

Handling of evidence

Mandatory reporting of conflict situations

Rules, norms, and internal regulations

Organisational structure

Cognitive competencies

Problem-Solving

Critical Thinking

Emotional intelligence

Conflict resolution

Social Competencies

Working habits
Communication
Teamwork
Empathy
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Abstract: Nowadays, there is worldwide recognition that health and educational outcomes are
inextricably linked. It is also recognized that health education comprises opportunities to improve
health literacy, including the improvement of knowledge and the development of life skills to promote
individual health. It is also known that the behavioral practices regarding sun exposure are an
important risk factor for skin cancer. Research is needed in this area to understand the contribution of
the “Education for Health” curricular unit to these issues. Our exploratory research sought to collect
information about the knowledge and practices regarding sun exposure of a group of Portuguese
university students who have already attended this curricular unit. The results indicate that the
participants show that, notwithstanding that they have already attended this curricular unit, they do
not have more literacy on skin health, do not perceive that sun exposure habits are related to skin
health and do not perceive that photoprotection constitutes prevention of skin cancer. The results
support the need to promote the necessary reflection and debate on the way in which health education
should be taught, as well as what is taught, in order to empower students to get decision-making skills
associated with the adoption of healthier attitudes and practices, thus helping to prevent skin cancer.

Keywords: skin health; skin neoplasms; sunlight; knowledge; practices; students

1. Introduction

Since skin is a well-adapted barrier of the human body with important functions [1], including
defending the body from aggressions induced by ultraviolet solar radiation, it is the behavior that
compromises this adaptation, namely the corporal exposure to solar radiation during long periods,
over time and without any type of photoprotection. Sun exposure is a well-known risk factor in the
etiopathogenesis of melanoma and non-melanoma skin cancer. The way in which each individual
manages their functional reserve into the homeostatic biological balance throughout their life cycle
depends upon the options of the individual, i.e., it is related to behaviors. This is a main factor
for health condition, taking into account that “Health is a dynamic state of wellbeing characterized
by a physical, mental and social potential, which satisfies the demands of life commensurate with
age, culture, and personal responsibility” [2] (p. 336). Furthermore, the Ottawa Charter [3] states
that effective health promotion leads to changes in health determinants. The determinants include
both those that people control (behaviors, lifestyles, use of health services), and those beyond their
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control (socio-economic and environmental conditions as well as the provision of services) [4]. Higher
education institutions with statutory attributions for the development of activities in the education
field, which aim at the initial and postgraduate levels to cultivate professional, scientific, technical
and pedagogical-didactic aspects, will certainly play an important role regarding health promotion for
their students.

This educational research attempts to understand if the “Education for Health” curricular unit
has contributed to improving knowledge and health practices about sun exposure of their students.
Our research set out to collect the information described above with a group of Portuguese university
students who have already attended the Education for Health curricular unit, included in the curricula
of the educational courses.

Problem and Objectives

The research question was: does the “Education for Health” curricular unit contribute to improving
knowledge on sun exposure and sunlight protection of the students? This research question intends
to understand the effectiveness of the educational practices on sun protection knowledge and their
relation to healthy practices on sunlight exposure. In addition, the question also aims to collect
information on the knowledge and practices concerning solar exposure, and to contribute to the debate
and reflection on the effectiveness of educational practices’ role in improving students’ skills on skin
health related to sun exposure.

2. Related Work

The importance of behavior for the health of individuals is now consensual in the scientific
community, with several studies on the relationships among behavior, health and several pathologies [5].
In fact, behavior is a modifiable health determinant [6]. There is a strong scientific interest regarding
sun protection and risk behaviors, because of the increase in the prevalence of skin cancer. One of
the most popular sun protection measures is the use of sunscreen. It has been demonstrated that
deleterious effects on the skin from excessive sun exposure are cumulative [7] and it is estimated
that six out of 10 cases of skin cancer are related to excessive sun exposure [8]. Non-melanoma skin
cancer, and specifically basal cell carcinoma and squamous cell carcinoma, are the most common
cancers in the Caucasian race and scientific literature suggests that “the incidence of this type of
cancer could be prevented if individuals adopted precautionary behaviors” [9] (p. 37). In 2018,
in Portugal, new cases of non-melanoma skin cancer were ranked seventh and new cases of cutaneous
melanoma were ranked thirteenth when compared to other countries worldwide [10]. Exposure to
ultraviolet radiation is considered a major etiological factor correlated with the increase of the incidence
of these neoplasias [11,12]. Cutaneous melanoma is the most aggressive and lethal type of all skin
cancer, resulting from the malignant transformation of melanocytes related to genetic defects most
often caused by ultraviolet radiation. It corresponds to approximately 5% of all skin cancers, but to
three-quarters of all deaths due to skin cancer. Furthermore, it has a relevant prevalence and increasing
incidence, particularly over the last 50 years. In Western countries, it is strongly correlated with skin
color, the presence of freckles and the number and characteristics of naevi as well as with behaviors,
such as past sun exposure during childhood and adolescence, specifically when it has been intense and
intermittent [12,13].

The Surgeon General and World Health Organization have presented guidelines to improve sun
protection in order to address the increasing incidence of skin cancer. These guidelines reinforce the
importance of behaviors in this prevention, consisting of wearing protective clothing, sunglasses and
a hat, the importance of seeking shade and avoiding sun exposure during peak sunlight hours and
the central relevance of sunscreen. Educational interventions can change intentional decision-making
processes by increasing one’s knowledge and improving socio-cognitive determinants, such as the
attitudes and learning of skills needed to perform adequate behavior [14]. “All health educators,
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regardless of work setting, will find the path to change by scanning for and thinking about new
opportunities” [15] (p. 269).

Although existing health services in the community are efficient, disease prevention and health
promotion will always be conditioned by the appropriation of healthy behavioral practices and routines,
that is, the appropriation of competences for autonomous decision-making in relation to health needs
(self-empowerment based on health literacy). Health literacy is a global issue [16] that has implications
that are far-reaching and impact both the individual and society [17]. Furthermore, health literacy,
disadvantage and risk for poorer health outcomes are correlated [18], even though it is unclear to
what extent health literacy may affect health outcomes [19]. Indeed, health literacy encompasses
“health knowledge, beliefs and practices, capacity and self-efficacy, community empowerment” [20]
(p. 16). It seems that the development of health literacy is the way to construct adequate responses
that enable individuals to control health determinants and therefore to adopt everyday practices that
enhance and benefit their biological functional reserve and, thus, their health. Therefore, initiatives
may focus on educational practices as a means to achieve the improvement of the knowledge and the
development of life skills that are conducive to individual health. The construction of the biological
functional reserve of each individual is built into early adult life. Then, health or risk behaviors in
this period of the life cycle will influence, through a positive or negative manner, the next phases of
this cycle. Thus, health-promoting interventions in this age group will have medium- and long-term
consequences [21-23].

It seems necessary for individuals to “understand their health potential, their own health
determinants and specificities associated with their life cycle and context stage, and develop knowledge,
attitudes, competencies and accountability that promote health and prevent disease concerning
themselves, their families, communities and their environments” [24] (p. 64). There is increasing
recognition that health and educational outcomes are inextricably linked [25]. Health promotion is the
“empowerment of people and communities to change the determinants of health for one’s own quality
of life” [3]. Therefore, there is a need to understand the role of higher education in promoting youth
health, particularly regarding the knowledge about sun protection and its relation to sunlight exposure.

3. Research Methodology

This exploratory research was framed within the Education for Health curricular unit, involving a
total of 94 participants. The selection criteria applied to participants were: a group of the students
(n = 47) who had already attended the “Education for Health” curricular unit (study group) and
another group of the students (n = 47) that had not attended the curricular unit (control group).

The “Education for Health” is a curricular unit included in the curricula of educational courses
(degree in Basic Education, an undergraduate degree in monitoring of children and youths) of a public
Higher Education Institution with more than 40 years of work in the formation of educators and
teachers in the field of education. The students of the Masters in Pre-School and Primary School
Teaching are former students of the course on Basic Education, so they had already attended that
curricular unit. These students participated on a voluntary basis. The learning survey was filled out
right after the end of the classes of the curricular unit.

Reading the program description of the “Education for Health” curricular unit of the educational
courses of this public Portuguese higher education institution, we note that the general objectives are:
to understand that health is a result of a biological balance and that prevention is the best way to keep it;
to learn about health risk factors; to raise awareness of health promotion; to explore pedagogical tools
for the design and implementation of health education projects and actions in educational contexts;
to discuss health education interventions in scientific and interdisciplinary contexts; to develop research
skills in the field; to promote reflection and self-analysis potentially oriented towards problem-solving
and decision making; and to evaluate different educational methods and techniques to promote
healthy practices.
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The plan of the teaching and learning process of the “Skin and sun exposure (sun protection:
benefits, risks and healthy practices)” content of the curricular unit is presented in Table 1. This content
was taught in two lessons (one week). An integrated method that comprises a lecture (1 h) followed by a
discussion section was applied. In the discursive interaction, the professor is a mediator and instigator.

Table 1. Plan of the teaching and learning process.

Learning Objectives Teaching Strategies

Understand health as a result of a biological balance and that prevention
behaviors are the best way to preserve it.

Explain the benefits (vitamin D) and risks (skin cancer, sunburn or

. 1st Lesson (2 h) and 2nd Lesson (3 h):
aging) of sun exposure.

Integrated method (Lecture-Discussion)

Know healthy practices concerning sun exposure.

Identify and provide examples of precautions regarding sun exposure.

Understand the importance of sunscreen and how and when to apply it.

A learning survey was developed to collect data. The questions were formulated considering the
construction of questionnaires of the same type with special attention to the structure and order of the
questions [26-30] and it was based on the learning contents of “Skin and sun exposure (sun protection:
benefits, risks and healthy practices)” that are taught in the curricular unit “Education for Health”.
The questions of the learning survey were specifically designed for this study by a dermatologist doctor,
based on their clinical background and on a literature review including scholarly articles, reviews and
original research related to the affects of individual behaviors regarding sun exposure [28-30]. It is
an anonymous self-reported learning survey [8,9,12,14,15] to collect information about knowledge
and practices concerning solar exposure from the students who have already attended the “Education
for Health” curricular unit. The learning survey was distributed to twenty students from the same
institution (not included in the study). No difficulties of interpretation were recorded, and the experts
considered the final version suitable to apply in the study group and in the control group. Thus,
the questions were agreed upon by a consensus process of the research team. More precisely, the final
version included 25 questions, including multiple-choice, closed-ended and open-ended questions,
addressing the knowledge about benefits and risks of sun exposure: practices of photoprotection
and knowledge about the relevance of photoprotection. An example of the multiple-choice and the
closed-ended questions that were used is: “Do you like sunlight exposure during the warmer summer
months?” (Answer: yes or no) If “yes”, “In what period of the day?” (Answers: (a) before 10 AM;
(b) between 10 AM and 4 PM; (c) after 4 PM; (d) before 10 AM and after 4 PM). An additional example
of a closed-ended question and of an open-ended question that were used: “Do you know the harmful
effects of the sun exposure on the skin?”; “If you have answered “yes” in the previous question, please
mention some examples of the harmful effects of the sun exposure on the skin”. Another example of
the open-ended questions is: “Please mention some example of the benefits of sunscreens”.

Information about the age, sex and skin phototype of the participant was also included in the
analysis of the results. The skin phototype was obtained through the identification of the participants
of one of six possibilities concerning their skin color and the response to sun exposure, taking into
account a simplified version of the traditional Fitzpatrick phototype. For example, for phototype
II: color of the skin—white; skin characteristics—always burns, tans slightly or sensitive to the sun.
No difficulties in the interpretation were noted by the students who were not included in the study
and who answered to the questions before the study group. The work meets the standards of ethics
established for this type of study at the authors” institution. It follows the ethical guidelines of the
current Declaration of Helsinki.

The data were entered into IBM Statistical Package for the Social Sciences (SPSS) Statistics
Version 20 (IB). The X2 test was used to analyze proportions between groups and comparison of
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continuous variables between groups was performed with the Student’s t-test. Statistical significance
was set at 0.05.

4. Results and Discussion

The participation rate on this learning survey was 71.4%. No difficulties in the interpretation of
the questions were reported by the participants.

The study groups had a mean age of 20.9 + 2.2 years, including two male and 45 female participants
(Table 2).

Table 2. Sample characteristics.

Characteristics
(Age, Gender and Phototype) Study Group (n = 47) Control Group (n =47) p-Value
Age (mean + standard deviation, years) 209 +22 20.6 2.6 0.543
Gender (n, number of students
45 45
Female 5 5 1
Male
Phototype (n, number of students) 3 5
III 11 17
I 16 15
12 10 0.370
v
1 0
\%
VI 0 2
4 1

2%

* Unknown phototype (not indicated by the student).

The control group consisted of individuals with a mean age of 20.6 + 2.6 years, with two male and
45 female participants (p > 0.05).

In the descriptive analysis of the learning survey, it was verified that the predominant Fitzpatrick
phototypes (Table 1) were II and III, and there was no statistical significance between the two groups
(p > 0.05). The Fitzpatrick scale is based on a person’s skin color and sun sensitivity (burning and
tanning). Fitzpatrick skin typing helps predict the risk of photodamage and skin cancer [31]. The skin
types I-IIl are at an increased risk of sun damage and skin cancer, particularly cutaneous manifestations
of photoaging, melanoma and non-melanoma skin cancer [32].

A simultaneous analysis was made about the data collected in this study, and Figures 1-6 illustrate
some of the questions that were used in this learning survey and the statistical analysis of the responses
that were given by the participants.

P>005

frequency
20

10

No Yes No Yes
Study Control

Figure 1. The responses to the question: Do you know the beneficial effects of sun exposure?
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Figure 2. The responses to the question: Do you know the damages (harmful effects) on our skin due
to sun exposure?
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Figure 3. The responses to the questions: (a) Do you like to expose yourself to the sun on the beach
during the summertime? (b) If your answer is “yes”, please state when do you expose yourself to the
sun during the summertime?
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Figure 4. The responses to the questions: (a) Do you consider the use of sunscreen important? (b) When
should one apply the sunscreen?

Globally, the analysis of the responses (Figure 1) and their comparison between groups (study and
control groups) showed that there was no significant association between being a student of courses in
the area of education and the knowledge of the beneficial effects of sun exposure (p = 0.533). The total
number of respondents who knew about the beneficial effects of sun exposure was higher (28 students);
however, there was no statistical significance in relation to students who reported that they did not
know the beneficial effects (19 students).



EJIHPE 2020, 10

P>0.05

frequency
20

10

No Yes No Yes
Study Control

Figure 5. The responses to the question: Were you already informed about photoprotection (measures
to reduce exposure to the sun)?
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Figure 6. The responses to the question: Have you ever had a sunburn?

For the open-ended question “If you answered yes in the previous question, cite examples of
the beneficial effects of sun exposure”, the predominant response was the production of vitamin D
due to sun exposure, with statistical significance. Indeed, the body obtains vitamin D by cutaneous
synthesis upon skin sunlight exposure and vitamin D has been implicated in several health benefits [33].
However, although the exposure to ultraviolet radiation in sunlight is related to the obtaining of
vitamin D, this radiation is known to be related to a higher risk of skin cancer in later life [34,35]. Atany
rate, this was the only correct answer that was given, and all other responses were incorrect examples
of the beneficial effects of sun exposure. There was no statistically significant difference between the
responses of the study and the control groups (p = 0.805).

However, the analysis of the question “Do you know the damages (harmful effects) on our skin due
to sun exposure?” (Figure 2) showed that there was a statistically significant association between being
a student of education and having noticed the harmful effects of excessive sun exposure (p = 0.027).

However, there was no statistically significant difference between the two groups with respect
to the examples given for the harmful effects of excessive sun exposure (p = 0.384) and there was no
significant difference between the study and control groups (Figure 3) regarding the pleasure associated
with sun exposure, during the summertime, at the beach (p = 0.08). Moreover, when the participants
were asked to say when they expose themselves to the sun, both groups answered between 10 AM and
4 PM (Figure 3b, p = 0.463).

Regarding the relation between skin cancer and sunburn, 19 participants agreed with it and
11 students denied it in the study group, while 20 agreed with it and 4 students denied it in the control
group. In the past several decades, there has been concern about sun exposure and sun protective
measures because of the increasing incidence of skin cancer [23]. Although the responses provided were
correct (skin cancer, sunburn or aging), the students belonging to the study group did not remember
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more than one example and there was no tendency with statistical significance among the responses
that were given (p = 0.08). Some studies have noted that it is not always the best knowledge levels that
entail higher sun protection practices and lower sunburn incidence rates [36,37]. Regarding examples
of beneficial effects from the use of sunscreen, there was no association between more knowledge about
the subject and belonging to one of the groups (p = 0.122).

The majority of students incorrectly pointed out “skin hydration” as a beneficial effect of sunscreen
(22 students from the study group and 24 from the control group); 11 students from the study group
and 6 from the control group reported the prevention of burns, and only six students from the study
group and four from the control group mentioned the prevention of cutaneous cancer. It should be
noted that most skin cancers could have been prevented with protection from exposure to sunlight [38].

Regarding the knowledge about the relevance of the use of sunscreens (Figure 4a), most of the
students from both the study and control groups perceived the use of sunscreen to be important,
with no statistically significant difference between them (p = 0.309). Regarding how much time should
the sunscreen be applied before sun exposure, the study group selected the answer “15 min before
sun exposure”, which is the correct response, with statistical significance in relation to the control
group (p = 0.006); 26 students from the study group chose the “15 min earlier” answer and in the
control group 18 students chose the “15 min earlier” answer. Concerning the question about when sun
exposure should be avoided, there was no statistical significance between groups and between the
different responses (p = 0.0787). Students in both groups tended to correctly answer, “sun exposure
should be avoided between 10 AM and 4 PM regardless of whether we use sunscreen”. Thus, there is
no concordance between what they consider as correct (avoid sun exposure between 10 AM and 4 PM)
and what they usually do (Figure 3b, they expose themselves to the sun between 10 AM and 4 PM).
In addition, both groups answered that sunscreen application should be done every day (Figure 4b)
during the summertime at the beach (with statistical significance in relation to other responses), and
there was no statistical significance compared to the control group even though the correct answer
would be every day when one is outside (p = 0.123).

Regarding the source of information used to choose the sunscreen (Figure 5), the majority of
participants did not seek information, although there was no statistically significant difference between
the groups (p = 0.0079) and between the different responses. Statistical significance was not found in
relation to the control group (p = 0.0121) regarding the question of having already received information
on photoprotection. Although the number of students in the study group reporting to have received
information on this was higher (29 students) than those who said they did not receive information (18),
the difference was not statistically significant. There was no statistically significant association between
the phototype of each student and the tendency to obtain more information about photoprotection
(p = 0.365).

The practice of solar exposure showed that there was no association between the study group
and the control group. Moreover, regarding the practice of sun exposure at the beach (p = 0.080),
45 students of the study group and 40 of the control group reported they like sun exposure in the hot
months; however, there was no statistically significant difference between them. Regarding the usual
time of sun exposure on the beach, there was no statistically significant difference between the different
responses and between the groups (p = 0.463).

Regarding the sun protection factor (SPF), there was no statistically significant difference among
the different responses and between the groups (p = 0.729) and the answer was correct: SPF > 30.
Concerning the question about who should use sunscreen daily, there was also no statistically significant
difference between the groups (p = 0.330) and between the responses. A statistically significant higher
number of students answered that all people (infants, children and adults) should use sunscreen daily.
The correct answer was “all the people from 6 months of age”. In the last SPF item, most respondents
correctly answered that “sunscreen application should be renewed every 2 h”, but there was no
statistically significant difference between the type of responses and each group (p = 0.593). The SPF
provides strong protection against the development of skin cancer [39] and sunscreen application
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should be renewed every 2 h [40]. In response to the question “Have you ever had a sunburn?”
(Figure 6) 37 students from the study group and 36 from the control group reported to have already
had a sunburn; thus, there is no evidence of health behaviors in the study group (p = 0.652), which is
surprising as both groups answered that sunscreen was important, without differences (p = 0.309).

The analysis of this question showed a higher tendency, with statistical significance for phototypes
II, IIT and 1V, to have a history of sunburn (p = 0.002). Although people know the sun-related risks and
protection measures, they still do not have healthier practices regarding sun exposure and the rates of
the sunburn incidence are high [37].

Interestingly, regarding behavioral practices in relation to sun exposure, no statistical significance
was found between the study group and the control group, although the former answered that they
were aware of the harmful effects of sun exposure, with a different statistical significance. However,
the results showed that the low level of this knowledge has no significant difference between the
groups. The results demonstrate that there is an overall tendency of no statistical significance of being a
student of higher education courses and having deep knowledge on the relation between sun exposure
behavioral practices and the promotion of skin health and prevention of skin cancer. Students in both
groups did not demonstrate to have lack of knowledge about the beneficial effects of sun exposure
and the use of sunscreen on the skin. Most students, regardless of whether or not they belong to an
education course, did not seek information about photoprotection. However, research has shown that
deeper knowledge does not necessarily associate with adopting healthier attitudes and behaviors.
There is a strong tendency to reject concepts that do not correspond to our prior conceptions [41,42].
Education is needed to empower pupils to carry out sun protection in real life. An educational process
is needed, using methods in order to empower students for decision-making skills associated with
adopting healthier attitudes and behaviors [35].

These results have shown gaps in the students’ knowledge and their relation to healthy practices
on sun exposure. The teaching-learning process of the “Skin and sun exposure (sun protection:
benefits, risks and healthy practices)” content of the program of the curricular unit requires reflection,
discussion and debate. Assessing coherence between the learning objectives, teaching methodologies
and the learning outcomes is, perhaps, the path to follow. Thus, it is necessary to point out that “the
educational process is a challenge. It needs to be renewed permanently. Therefore, it is necessary
to constantly debate that subject” [43] (p. 1). The results clearly show that there is no association
between being a student attending the “Education for Health” curricular unit and: having more
literacy on skin health; deeply understanding that sun exposure behavioral practices are related to skin
health; having the awareness that photoprotection is a skin cancer prevention practice; and having
better behaviors regarding sun exposure. Research that analyzes students” knowledge about sunlight
protection and risks can help identify education problems linked to the teaching-learning process [44].
Studies have drawn attention to the need for the promotion of photoprotective habits and the need for
engaging physicians and teachers with this subject [45]. Through targeted educational interventions,
higher awareness and knowledge levels could be achieved, as well as the adoption of healthier attitudes
and behaviors regarding sun exposure, which would take us to a lower risk for the development of
skin cancer [25].

The results of this study highlight the complex interrelationship between knowledge and behavioral
health practices. However, if the behavior change process is “any activity that you initiate to help
modify your thinking, feeling, or behavior” [46] (p. 25), the “Education for Health” curricular unit will
and should play an important role. People acquire a coherent set of experiences, with associations,
concepts, values, feelings and conditioned responses that influence their lifestyle. There is a strong
tendency to reject concepts that do not correspond to our prior conceptions [29,30]. However, teachers
and educators are expected to know and confront epistemological, social and psychological conceptions
of beliefs, feelings and behaviors, as well as to evaluate the consequences of these conceptions in the
construction and maximization of functional reserves that determine health. Thus, it is a challenge for
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the teaching-learning process to provide students with life skills about determinants of health in order
to improve behavioral health practices.

5. Conclusions, Limitations and Recommendations

We may conclude that the study group had gaps concerning the knowledge and the appropriation
of skills in relation to behavioral practices regarding sun exposure, highlighting the need for more
training regarding behavioral practices and the knowledge of risk in relation to solar exposure.
The results of this research provide valuable information to improve knowledge and develop life
skills that are conducive to the skin health of the students attending the “Education for Health”
curricular unit. The “Education for Health” subject has an important role to play in the development
of health literacy. Reflection on teaching methodology to address this issue should be considered,
which should also involve epistemological decisions. This study can be taken as an example of the
need to develop research on the outcomes regarding the lectures provided by professors who teach
these topics. Teaching is not just sharing and transferring knowledge, but it requires reflection to
promote intervention and research about educative practices in order to promote healthier behavioral
practices. There is increasing recognition that health and educational outcomes are inextricably linked.
Promoting health is also the task of higher education schools.

The results of this survey demonstrate the potential of this type of research as an instrument to
understand the need to improve knowledge and healthy practices. Moreover, the research shows
the need to rethink the curricular unit, namely the methods applied and identifying expectations of
the students. This educational research demonstrates the importance of looking into the effects of
educational practices through a “learning survey”. Further research is needed to reinforce these results.
Nevertheless, this study has some limitations. The questions were not used before, which limits their
application and interpretation in other comparable groups. This work might be followed by a project
of validation on a larger group of participants. We will have to question the value that these students
are attributing to the knowledge of this determinant of health (sun exposure) and the elaboration of a
similar study for each one of the determinants of health would be relevant. We believe that research in
this field should be based on the intersection of knowledge among specialists in the areas of education
and health, and this is the reason why we have decided to conduct a study in the field of education
with a multidisciplinary team, including a dermatologist.

The most important insight gained through the present study was that curriculum and educational
issues related to empowerment in the health of students need analysis, reflection and discussion.
Globally, the results have shown that a deeper knowledge of skin health promotion and skin
cancer prevention does not necessarily associate with adopting healthier attitudes and behaviors.
This highlights the conclusions of previous studies, that although educational interventions may have
positive effects, it is important to remember that the behavior can also be automatically triggered
by and deeply linked with environmental characteristics (the family and the social environment),
that should be considered in the educational interventions [14]. Therefore, the results support the
need to promote the necessary reflection and debate on the way in which health education should
be taught and analyzed, taking into account its central role and relevance to improve behaviors and
the impact this may have on health promotion and on the prevention of disease. Education may help
contribute to improving skin health as affected by sun exposure, helping to encourage the adoption of
the correct practices to contribute to preventing the most common (basal cell carcinoma and squamous
cell carcinoma) and the most lethal (melanoma) types of skin cancer [12,14]. Therefore, this study
provides information for clinicians and educators on the scale of the problem.
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Abstract: Nursing has seen a dominance of women within the profession, and today, the presence of
men in the role remains less understood and appreciated. Males considering or entering nursing
face challenges concerning role misconception, marginalization, and gender bias. With a looming
shortage of nurses on the horizon, it is more important now than ever before to find better ways
of engaging males into nursing. The aim of the study was to examine the psychological constructs
that influence male perceptions of nursing as they seek to navigate the profession, and what aspects
influence men to consider nursing as a career. To achieve this, a systematic review and mixed
research synthesis (integrated design) was conducted. English language research published between
1999 and 2019 was eligible. The methodological rigor of qualitative articles followed the Critical
Appraisal Skills Program, while the Best Evidence Medical Education guided the quantitative review.
Among the 24 publications identified, three sub-themes emerged from the overarching theme of
the funambulist or tightrope walker. Sub-themes included societal, inner and collective voices that
inform men’s place in nursing or their decision making about entering the profession. There is a need
to re-visit what it means to be a nurse in order to address the gendered stereotypes that impact men
entering the nursing profession.

Keywords: nurses; men; male; stereotype; workforce; recruitment; retention

1. Introduction

While nursing is plagued with workforce shortages across the globe [1], nurses still represent
the single largest category of healthcare worker across the globe [2]. A key strategy to address
this impending workforce shortage is to improve the recruitment of males into nursing [3,4]. It is
however questionable whether this strategy will yield success given the longstanding historical and
socio-cultural evidence in support of fewer men enrolling in programs of nursing study [5].

It is now a widely held view in contemporary thought that gender alone is not grounds for
acceptance or preference into a professional body of knowledge and subsequent role. Successful
examples of societies efforts to improve gender diversity can be seen in areas such as the sciences,
engineering, medicine, and corporate roles, which have traditionally been over-represented by males [6].
Despite this, there remains a marked gender imbalance in nursing [7]. In Australia males make up a
mere 11% of the nursing workforce [8], a picture seen time and again in other parts of the word: 9%
in New Zealand, 9.6% in the United States, and 11% in the United Kingdom [5]. Scholars suggest a
number of reasons to explain these low global rates of males entering nursing that tend to focus on the
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role of negative stereotypes [5,9,10], and a pervasive societal construction of nursing being squarely
aligned with women’s work [5,7,11].

A common thread across much of the research in the area of men in nursing is the role and
influence of Florence Nightingale. Considered a pioneer of modern nursing, she worked to develop
training institutions that were exclusively for women [7,12]. Nightingale believed that nursing was an
unsuitable role for men—a belief that has arguably played a significant role in the invisibility of men in
nursing and contributed to the socio-cultural norms that influence modern culture [5,12].

What is evident is that the forces that shape the role and scope of males in the profession of nursing
are most likely multi-factorial in nature [5]. There can be little argument therefore that an interplay of
some deep-seated sociocultural factors that influence males” decisions to come into nursing as a career
exists and needs to be explored if we are to better target or open up nursing to men in our societies.
This review of the literature therefore seeks to distil the findings from previous studies that also seek to
shed light on male constructions of nursing. Importantly, we seek to understand both the perspective
of those males engaged in the nursing profession to better understand the insider perspective and
the perspective of those males not engaged with nursing, so as to understand better the sociocultural
perceptions of nursing that pervade our societies and influence our men.

Research Aim

The aim of the systematic mixed research synthesis is to (i) systematically examine the psychological
constructs that influence male perceptions of nursing as they seek to work in and navigate the profession,
and (ii) to identify aspects such as attraction and barriers that determine a male considering nursing as
a career.

2. Materials and Methods

A systematic review and mixed research synthesis—an integrated design informed by the work
of Sandelowski et al. [13]—was utilized as a framework to navigate the integration of results from
both qualitative and quantitative studies within this review. Mixed research synthesis recognizes the
contribution that diverse forms of evidence have in evidence-based practice and that informs many
disciplines [13]. The underutilization of qualitative studies has been amplified by the requirement of
applied evidence-based practice modalities to be informed by empirical evidence in the traditional
sense, situating qualitative studies as unscientific and unworthy in the hierarchy of evidence in which
randomized clinical trials and quantitative meta-analyses are highest. Within this debate there are those
who tolerate the contribution of qualitative research to evidence-based practice by default rather than
by design, on the one hand, and those who argue that qualitative research is a necessity in achieving
the goals of evidence-based practice [14]. There are facets of human experience that are not reached by
the gold-standard of randomized controlled trials and yet at the same time are central in developing
participant-centred practical significance.

Recognizing that for each researcher the inherent differences between qualitative and quantitative
research have an influence upon the research design, Sandelowski et al. [15] proposed three
designs—segregated, integrated, and contingent—that accommodate different perspectives on the
relationship between qualitative and quantitative research. For the purpose of the present study,
an integrated approach was used.

An integrated approach is based upon a series of assumptions that culminate in a view that the
theoretical differences between qualitative and quantitative are not insurmountable. Here researchers
grouped together targeted areas of interest not on the basis of their methodological approach, but rather
by the findings that are viewed as answering the very same question and are therefore convertible [14].
Unlike a segregated approach that requires the researcher to adhere to the quantitative and qualitative
binary and, therefore, to group findings on the basis of methodology, in an integrated perspective
findings are grouped on the basis of thematic similarities in the findings [13].
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The systematic review and integrated mixed research synthesis as guided by Sandelowski,
Voils, and Barroso [15] was used to identify, evaluate, and synthesize quantitative and qualitative
research-based evidence in order to answer the research questions. The objectives, analysis methods
and inclusion and exclusion criteria were developed and documented to ensure accurate and complete
reporting of findings [13,14], following the guidelines outlined by Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) [16] to ensure accurate and complete reporting
of findings.

2.1. Search Strategy

A search of the literature was run on ProQuest Central, Web of Science Core Collection, Scopus,
Medline, and Cumulative Index of Nursing and Allied Health Literature (CINAHL) was completed
on November 10, 2019 for studies related to men in nursing. The search examined title, keyword,
and abstract, adapted to each database’s specific requirements, with a search strings that included:
“nurs*” AND “male” OR “man” OR “men” OR “masc*” AND “stereotypes” OR “representation”
OR “perceptions” OR “attitudes” OR “deci*” AND “career” OR “higher education” OR “tertiary
education” OR “workforce”. An additional hand search of reference lists was conducted to identify
any extra studies.

2.2. Inclusion and Exclusion Criteria

Studies included were those between 1999 and 2019 that were original research, including literature
reviews, regardless of nursing specialty, clinical context, or level of nursing or health education.
After duplicates were removed, studies were excluded if they were review articles or peer and non-peer
reviewed commentaries regarding men in nursing. It must be noted that publications prior to 1999
were initially considered; however, it was agreed that the systematic review should encompass a
contemporary (21st century) political and social view and lens of men in nursing, and therefore
any potential publications prior to 1999 (n = 29) were also excluded. Full-text articles published in
languages other than English were excluded due to issues associated with translation quality.

2.3. Study Screening

Articles retrieved from the search were uploaded to Rayyan, a free application used for systematic
reviews [17], and two of the authors (CC and DT) undertook a blinded review of the title, keyword,
and abstract of the downloaded items after duplicates and exclusions were removed. A second
round review of full text articles were then assessed independently and judged against the inclusion
and exclusion criteria by two reviewers (CC and DT) with each article reviewed being classified as

“include”, “exclude”, or “not sure”. Any discrepancies between reviewers were resolved by discussion
with a third reviewer (BP) until consensus was achieved.

2.4. Methodological Quality Assessment Procedure

The methodological quality of the included studies was assessed independently by two reviewers
(CC and DT). The scoring of the each qualitative study occurred using the Critical Appraisal Skills
Program (CASP) tool for qualitative research [18]. The quality of the qualitative papers were scored
as “met” (1), “partially met” (0.5), and “not met” (0) with scores added to gain a final score of
9.0-10.0 (high quality), 7.5-9.0 (moderate quality), 6.0-7.5 (low quality), or 0.0-6.0 (exclude) [18].
Eight (72.7%) out of eleven qualitative publications had a score of more than 6.0 and were considered
to be of high methodological quality and included in the review, as presented in Table 1. It must be
noted that all authors involved with the review and methodological assessment (BP, CC, and DT) have
completed Doctor of Philosophy (PhD) research studies and post-doctoral research training, in addition
to having extensive experience in and being fully conversant with undertaking systematic reviews.
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Table 1. Methodological quality assessment of qualitative articles using the Critical Appraisal Skills
Program (CASP) checklist.

Author A B C D E F G H I J Total Quality
Abushaikha et al. [19] 1 05 05 05 1 1 0.5 1 1 8.0 Moderate
Christensen et al. [20] 1 1 1 1 1 0 1 1 1 1 9.0 High

Ellis et al. [21] 1 05 05 05 05 0 05 05 1 1 5.5 Exclude
Evans and Frank [22] 05 05 05 0 0.5 0 0 0 0 0.5 25 Exclude
Harding [23] 1 1 0.5 1 1 0.5 1 1 0.5 1 8.5 Moderate
Terardi et al. [24] 1 0.5 0.5 1 1 0 1 0 1 1 7.0 Low
Jamieson et al. [25] 1 0.5 1 0.5 1 1 1 1 1 1 9.0 High
Juliff et al. [26] 1 1 1 0.5 0 1 1 1 1 1 8.5 Moderate
Ndou and Moloko-Phiri [27] 05 0.5 05 0.5 1 0 1 05 05 05 5.5 Exclude
Meadus and Twomey [4] 0.5 1 1 1 1 1 1 1 1 1 9.5 High
Weaver et al. [28] 1 0.5 1 1 1 0.5 1 1 0.5 1 8.5 Moderate
Whittock and Leonard [29] 1 1 0.5 1 1 0 0 0 0.5 1 6.0 Low

Quality criteria: A: Was there a clear statement of the aims of the research?; B: Is a qualitative methodology
appropriate?; C: Was the research design appropriate to address the aims of the research?; D: Was the recruitment
strategy appropriate to the aims of the research?; E: Were the data collected in a way that addressed the research
issue?; F: Has the relationship between researcher and participants been adequately considered?; G: Have ethical
issues been taken into consideration?; H: Was the data analysis sufficiently rigorous? I: Is there a clear statement
of findings?; J: How valuable is the research?. Recommendations; 1: yes, 0.5: unsure, 0: no. High-quality paper:
scores 9-10; moderate-quality paper: scores 7.5-9; low-quality paper: less than 7.5; exclude: less than 6.

In addition, the methodological assessment for quantitative studies was initially undertaken
against Cochrane quality criteria as outlined by Higgin and Green [30]. However, all studies would
have been excluded due to failing to meet the criteria of randomisation, assessors being blinded to
outcome, or blinding of participants. Therefore, the Cochrane quality criteria were inappropriate for
the studies highlighted. Although there is no one specific methodological assessment tool developed
for observational studies, Sanderson et al. [31], indicated that there are a plethora of instruments
with various methods of examining risk of bias. In addition, it remains inappropriate to use the
Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) statement, as it was
not developed to be used as a tool for assessing the quality of observational research [32]. Therefore,
the quality of the quantitative papers was rated against the 11 Best Evidence Medical Education (BEME)
quality indicators developed by Buckley et al. [33]. These indicators were developed to ascertain
the appropriateness and quality of studies, including study design, its conduct, analysis of results,
and conclusions made, where higher-quality studies are those that meet the minimum of seven of
the eleven indicators [33]. Using the BEME indicators and within this context, criteria are examined
as either criteria being “met” (+), “not met” (=), or “not applicable” (n/a). Overall, this led to a 95%
agreement between the reviewers, with any disagreements being discussed and a third reviewer (BP)
being consulted to reach consensus. The quality score of the quantitative publications ranged from
5 to 9, while 13 publications of the total 14 (93%) publications had a score of more than seven and were
considered to be of high methodological quality and thus included in the review presented in Table 2.
Lastly, the methodological quality of literature reviews was not examined, but remained included
within the accepted studies.
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Table 2. Methodological quality assessment of quantitative articles using Best Evidence Medical
Education (BEME) indicators.

Author A B C D E F G H I K Total Quality
Ashkenazi et al. [34] + 4+ + + u + + 4+ + u + 9 High
Bartfay et al. [35] + 4+ + u u + + + + - + 8 High
Clow et al. [36] + o+ + - - -+ 4+ 4+ -+ 7 High
Clow et al. [37] + + 4+ u - u + + + - + 7 High
Hoffart et al. [38] - + + - + + 4+ + + u + 8 High
Loughrey [39] -+ + -+ + o+ o+ o+ o+t 9 High

McKenna et al. [40] - + u + u u 4+ u + u + 5 Exclude
McLaughlin et al. [41] u + + + + - + + 4+ + o+ 9 High
Meadus and Twomey [42] -+ + 4+ + - u + + u + 7 High
Rajapaksa and Rothstein [43] + + + + u + + + - - + 8 High
Rochlen et al. [44] + + + u + 4+ 4+ + + u + 9 High
Stanley et al. [45] + o+ 4+ -+ 4+ o+ + 4+ -+ 9 High
Thompson et al. [46] + + 4+ u u u + + + + + 8 High
Twomey and Meadus [47] u + + - + u + u + + + 7 High

Quality criteria: A:Is the research question(s) or hypothesis clearly stated?; B: Is the subject group appropriate
for the study being carried out (number, characteristics, selection, and homogeneity)?; C: Are the methods used
(qualitative or quantitative) reliable and valid for the research question and context?; D: Have subjects dropped
out? Is the attrition rate less than 50%? For questionnaire-based studies, is the response rate acceptable (60% or
above)?; E: Have multiple factors/variables been removed or accounted for where possible?; F: Are the statistical
or other methods of results analysis used appropriate?; G: Is it clear that the data justify the conclusions drawn?;
H: Could the study be repeated by other researchers?; I: Does the study look forward in time (prospective) rather
than backwards (retrospective)?; J: Were all relevant ethical issues addressed?; K: Were results supported by data
from more than one source? +: Criterion met; —: Criterion not met; n/a: not applicable [31].

2.5. Data Extraction and Analysis

Informed by the approach to qualitative systematic review outlined by Sandelowski, Voils, and
Barroso [15], the data extraction was undertaken by reviewers (CC and DT) who extracted all data using
Microsoft Word. Following a modified version of the process outlined by Colaizzi [48], each reviewer
(CC, DT, and BP) independently read and re-read each article identified in order to formulate significant
statements and meaning, as well as the interpretation, ideas, accounts, and assumptions of what
the findings presented by the authors of each of the identified papers represented. Reviewers then
shared their interpretation of the articles resulting from the independent review. Here common or
recurring patterns in the significant statements and meanings amongst the significant statements and
understandings identified from the independent review process were aggregated and formulated into
thematic representations to describe the phenomena.

The quantitative approach for mixed research synthesis was informed by Voils et al. [49] and
Crandell et al. [50]; however, the vast heterogeneity of research articles” hypotheses, research questions,
and findings of each individual study precluded undertaking in-depth meta-analysis. Data included
continuous data, categorical data, or themes, and in some cases data were not accurately reported,
leaving gaps within elements of the data. For example, articles would report a significant finding;
however, they would leave out key statistical information [34]. Therefore, the quantitative data analysis
was modified to address these deficits, while it remained informed by Sandelowski, Voils, Crandell,
and Leeman [13], and Sandelowski, Voils, and Barroso [15].

To address this, when data were extracted from the quantitative studies, results, outcomes, and
findings were grouped into ten topics or domains, which were then truncated with other similar
topics due to their parallelism or relevance to other overlapping topics or domains leaving three
overarching domains to undertake data analysis. Due the diversity and quality of the data extracted,
only descriptive statistics of the data and key findings from each study were analysed. Again,
each reviewer (DT and BP) independently examined each article in order to identify and articulate
significant findings and meaning from the qualitative data, while developing an interpretation of what
the collective quantitative data were presenting from the identified papers.
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Remaining consistent with the application of the mixed research synthesis integrated design,
each reviewer (CC, DT, and BP) employed the process of aggregation, where findings that had been
identified as communicating the same understanding of the phenomena of interest were grouped
together as a confirmation of the finding. On the other hand, the reviewers also used the process
of configuration whereby findings that are thematically diverse and therefore not amendable to
pooling were brought together to contradict, extend, explain, or otherwise modify each other [13].
In culmination, the findings from this process are presented below in the form of a traditional thematic
analysis with areas of aggregation and of configuration identified.

3. Results

The systematic search yielded 1083 potentially relevant publications and after removing duplicates
(n = 383) and those that did not meet the inclusion criteria (n = 658), a total of 42 were agreed upon.
A further six were excluded, as full-texts could not be obtained, leaving 36 items to be included in
the full-text review. After the review of each article identified, using CASP and BEME to ensure the
research quality, twelve additional articles were excluded. For example, four of these articles were
brief review pieces, four had poor methodological quality, and five were poorly translated into English
and could not be deemed appropriate for inclusion by the authors, as outlined in Figure 1. Overall,
24 publications were included in the final group of publications, which included nine qualitative
studies, 13 quantitative studies, one literature review [51], and a concept analysis [52].

Records identified
through database

searching
(n=1083)
Records after duplicates Duplicates removed
(n =700) . (n=383)
Records screened Records excluded
(n =700) N (n = 664)

|

Full-text articles Full-text articles
assessed for eligibility ———— excluded

=), (n=12)

Studies included
(n=24)

Figure 1. Systematic review flow chart.

Two of the articles did not have a clear country of focus, as these were a concept analysis [52]
and a literature review [51]. Of the remaining articles, the most common countries of focus were
Canada (n = 6), the United States (n = 5), and Australia (n = 5), with other countries, such as Ireland,
New Zealand, Israel, and Jordan also represented in separate studies. Overall, just over half (n = 13)
of the studies focused on undergraduate students, while two (n = 2) additional studies focused on
or included postgraduate students. In addition, half (n = 12) of the studies focused solely on male
nurses, while another five (n = 5) studied both male and female nurses. Lastly, just over one third of
the articles (n = 12) relied on questionnaires, while eight articles used interviews or focus groups as the
data collection method, as outlined in Table 3.
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Three key sub-themes from the qualitative literature and the quantitative data were identified
and emerged from the overarching theme of the funambulist or tightrope walker. The central
theme highlights the competing worldviews, societal voices, and collective agendas that men must
precariously comprehend, negotiate, and traverse as they seek to learn, work in, and navigate the
nursing profession. The first sub-theme from the literature findings is the scrutinizing voice that
questions “why are you participating?” and encompasses societal stereotypes, perceptions, and gender
norms. The second sub-theme is the inner voice or monologue that questions “why am I participating?”,
incorporating the rewards of nursing as career. Lastly, the third and final sub-theme is centred on the
collective voice that indicates “why you should be participating”, focusing on male role models, family,
and familiarity with the profession. Each of these sub-themes or voices that encompass the challenges
and strategies to improve men entering nursing are discussed in detail below.

3.1. Why are You Participating—Societal Stereotypes, Perceptions, and Gender Norms

One of the key challenges for males entering or being an active member of the nursing profession
is the perception that nursing as a profession is observed as an inferior career choice relative to other
health-related professions, such as Medicine [51]. In addition, other key difficulties experienced
included the stereotype that male nurses are homosexual, that it was not a “macho” type of career as
nursing is feminine role, and men participating in the profession are effeminate or are undertaking
female-oriented occupation, or what some might consider as “women’s work” [25,35,36,42,51].
Within the literature elsewhere, this was also observed to be a barrier, particularly among male
nursing students and those seeking to enter post-secondary or higher education [19,34,41].

Among a number of students, these stereotypes of what constitutes a “nurse” were shown to
make the feminization of the nursing curriculum and nurse education uncomfortable or less conducive
for some men, and has led to a decrease in retention of male nursing students within post-secondary or
higher education [35,41,51]. For example, male nursing students in a Canadian study conducted by
Twomey and Meadus [47] indicated they felt that they “stood out” and this was a contributing factor
that impacted their experience in both education and practical settings.

These stereotypes were further evident due to a perceived incongruence between masculinity and
the nursing profession, which was a source of tension and difficulty for male nurses to navigate [25,37].
Nevertheless, a study conducted by Loughrey [39] in Ireland had found that many male nurses
were able to or had the capacity to identify more with female than male gender norms. In addition,
Loughrey [39] and Thompson, Glenn, and Vertein [46] demonstrated that nurses who were men had
significantly lower masculinity levels, while their femininity levels were commensurate with their
male non-nursing counterparts. Overall, it was indicated that both male and female nurses were
significantly more androgynous than their non-nursing counterparts [46]. Although this group of
males demonstrated male gender norms, it was suggested that as a group male nurses exhibited
“soft” masculinity, where they maintain certain socially accepted or stereotypical male qualities,
while “regarding themselves as affectionate, sympathetic and understanding” [39]. Despite this finding,
men and students within the nursing profession felt there was a level of discrimination toward them,
in that they were seen and relied on as the “muscle” or those who could or should handle more
aggressive, violent, or difficult patients [4,39,45,47].

The soft masculinity reported amongst men in Ireland [39] can be considered to be in contrast to
more negative stereotypes represented in studies from Jordan and Israel [19,34]. It is suggested that
geographical areas with typically stronger religio-cultural norms tend to also have more traditional
gender roles. Conversely, in a United States study it was indicated that nursing students had reported
higher levels of masculinity and femininity than reported in previous USA studies, which suggests
a change may be occurring within nursing regarding the relationship between gender norms and
the profession [46]. Despite this, Sasa [52], has argued that the very idea of the term “male nurse”,
so ubiquitously used within the profession, within the healthcare workforce, and society, including
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the media, continues to perpetuate gendered stereotypes about who should participate and what
nursing should resemble [47].

3.2. Why am I Participating—The Rewards of Nursing as A Career

Beyond the stereotypes, perceptions, and gender norms that appear to permeate the nursing
profession for and amongst men, another theme was identified that centred on the reward that males
were able to glean from being a member of the nursing profession. The key rewards that were
important to males to enter or be a nurse were focused on the financial remuneration, including
stable employment, job security, the level of pay, leave entitlements, and extra benefits, and were
identified within several studies [4,24,34,38,45,47]. In addition to financial reward, the perceived
career stability as a nurse was demonstrated as a motivating factor for men to enter the nursing
profession [20,47]. However, financial factors were also found to be a major motivator for men leaving
the nursing profession [45,47], with one study conducted by Rajapaksa and Rothstein [43] in the USA
demonstrating that men were 2.5 times more likely to leave nursing for financial reasons than women.

Other aspects that men found rewarding beyond the financial elements of the career were shown to
be the caring aspect of nursing, which encompassed altruism and the capacity to make a difference [4,45].
However, it was suggested that men in nursing felt they needed to precariously traverse their caring
roles, leaving themselves in vulnerable positions, as they often felt as though they were perceived as
having deviant or sexualized motives behind their desires to provide care [4,24,51]. By contrast, it has
also been identified by male nurses that they are perceived as less caring than their female nursing
counterparts, and therefore not well suited to the profession, leaving males perplexed, disconcerted,
and dissatisfied [4,44,45].

Regardless of the perceptions of others, caring among men was deemed personally rewarding
and essential for them to be part of and stay in the nursing profession [23,26,29,47]. Among males
already engaged as nurses there was a sense of meaning, purpose, fulfilment, and satisfaction from
key elements of the work, such as making a difference in other people’s lives and the work itself
being both challenging and rewarding, especially among men who had previously worked in other
professions [23,35,45,47]. Overall, the study conducted by Rochlen, Good, and Carver [44] indicated
that despite the challenges males within the nursing profession encountered, they were more satisfied,
on average, than men in other professions.

3.3. Why You Should be Participating—Male Role Models, Family, and Familiarity

The last theme had identified that men were greatly influenced to consider, commence, and remain
in the nursing profession by way of other male role models who are present in the profession [4,25,26].
Further, often men in nursing became familiar with the nursing profession and what nurses actually
do through others or even their own previous employment around nurses and nursing, which often
means males enter the profession later in life than their female counterparts [4,25,26,45].

Familiarity with the role of nursing is generally less well understood by the public, and therefore, males
indicated their understanding and desire to enter the profession was achieved through others. For example,
supportive family members, including parents, siblings, extended family, and close associates who were
either nurses or working in health were vital in the decision making process [4,25,26,45,51]. In addition,
familiarity with nursing was also achieved through a natural progression or an advancement among men
who had worked in other health-related employment, due to their own helping experiences, or because of
their interactions with nurses [24-26,51]. However, it was also indicated that less supportive family members,
including female nursing students, can also have an impact on, or not be supportive of, male family members
who seek to pursue a nursing career [35,42].

Further, familiarity with nurses and what they do is also shown to be an important factor in
mitigating the impact of negative stereotypes toward nursing as a profession for men [23]. For example,
in a Canadian study conducted by Clow, Ricciardelli, and Bartfay [34], it was demonstrated that greater
exposure to men in nursing was associated with increased positive attitudes and stereotypes of men in
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this profession. However, television representations of male nurses have been shown to be implicitly
or unintentionally stereotypical even when they explicitly seek to challenge negative stereotypes [28].
Therefore, despite positive role models that men may have contact with, the media may further
perpetuate and reinforce certain effeminate or homosexual stereotypes, portray hyper-masculine
personas as a counterpoint, give male nurses minimal screen time, or leave them absent altogether [28,
35,42,51]. Unfortunately, such endeavours ultimately problematize men in the nursing profession and
further impair the capacity of the profession to recruit and retain men [28,42].

4. Discussion

The purpose of this systematic mixed studies review was to (i) systematically examine the
psychological constructs that influence male perceptions of nursing and (ii) to identify those aspects
that determine a male considering nursing as a career. The nature of these research objectives required
a clear search strategy inclusive of strict eligibility criteria inclusive of an extensive and explorative
search strategy. A mixed-research synthesis, and more specifically an integrated design informed by the
work of Sandelowski, Voils, and Barroso [15] and Sandelowski, Voils, Crandell, and Leeman [13] led to
nine qualitative studies and 13 quantitative studies being included. The results of the review yielded
three areas of commonality that centred on the overarching theme of the funambulist, which highlights
the competing world views, societal voices, and collective agendas that men must precariously traverse
prior to and when in the nursing profession. The sub-themes are societal, inner, and collective voices
that ask “why are you participating”, “why am I participating”, and “why you should be participating”.
It is these voices that encompass the stereotypes, perceptions, gender norms, the rewards of nursing
for men, and men coming to nursing through others, that inform men’s place in nursing and their
decision making concerning entering the profession, which are explored further here.

Qualitative and quantitative data corroborate that men identify a central limitation in considering
nursing as a profession revolved around questions of what constitutes a nurse. The feminization of
the role, in both professional clinical practice and education domains of nursing, posed a perceived
barrier to male participation in nursing [25,35,51]. The pervasive stereotype that male nurses are in
some way effeminate and therefore less masculine was a consistent burden to the consideration of
nursing as a profession [35,41,51]. While for males already engaged in nursing, they reported feeling
a tension between masculinity and the expectations of nursing that required them to adopt a soft
masculinity to prevent them from standing out [47], or as something different within clinical practice
environments [25,37].

While the literature was replete with examples of normalized cultural practices that operate to
keep from engaging with nursing as a career, there was also a body of literature that outlines aspects of
a career in nursing that was attractive to males [4,23,34,38,45,47]. Employment security was the most
often cited justification for males choosing nursing as a career [20,47], while financial remuneration
was both attractive and a central reason for males leaving the profession. While intrinsic reward
was identified as a reason for choosing nursing as a career, it appeared to come with a caveat. Males
recognized that while nursing provided avenues for capitalizing on traits of altruism and caregiving,
there was an on-going need to carefully traverse what they perceived to be the precarious line between
being a male nurse and the broader societal feminization of caring. The influence of stereotypical
ideals that permeate society’s perception of what constitutes a nurse is, again, palpable in the voices of
men and their decisions about nursing.

Interestingly, males in the studies reviewed appeared to find nursing a more appealing career
option when they were able to identify a role-model who could provide some understanding of
what it is that nurses actually do [4,25,26,45,51] and in so doing help to breakdown the stereotypes
that surround males in nursing [23]. The time required for males to “arrive” at nursing as a career
possibility—often by way of a third party—means that that men are often older when they commence
in the profession. Here again one could suggest that the influence of nursing stereotypes operates to
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keep males at arm’s length without entrée provided by a close insider who can help navigate the fine
line between nursing and male identity.

5. Conclusions

While males make up close to 50% of the global population, they represent only 10% of the nursing
workforce globally. Nursing is predicted to experience a global shortage in 2025 and finding ever
better ways of engaging males in a career in nursing would seem more important now than ever
before. Even though there is research suggesting that males who engage in nursing are satisfied with
their roles, with a ratio of only 1 in every 10 men contemplating nursing, we have some work to do.
This systematic review mixed research synthesis examined the psychological constructs that influence
males’ perceptions of nursing, in order to identify those aspects that determine a male’s consideration
of nursing as a career.

Arguably, at the core of the issues raised through the previous research reviewed here is a pressing
need to re-write what it means to be a nurse, in an effort to dissolve the gendered stereotypes that
permeate societies the world over. If nothing else, this review has highlighted that the issues that
confound the story of males in nursing are complex and, much like the funambulist’s tightrope
walking, they are much more complex that first appreciated. We certainly have an issue as a civilized
society when a male is discouraged from showing caring traits out of fear for loosing aspects of one’s
masculinity. While we recognize that some of these issues do not encompass nursing alone, but embody
contemporary ideas of masculinity, this review has shown us that the long term feminization of nursing
means that men in nursing are at all times “different”. They remain “different”, which can be best
symbolized through language that is ubiquitous in society. A female nurse is always referred to as
“anurse”, while a male engaged in nursing is always referred to as a “male nurse”. Here the powerful
gendered stereotypes in our everyday nomenclature operate to situate one nurse as being somehow
different or abnormal in relation to another on the basis of nothing more than gender, and does little to
be inclusive of males in nursing.
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Abstract: Public health campaigns utilize messaging to encourage healthy eating. The present
experimental study investigated the impact of three components of health messages on preferences
for healthy foods. We exposed 1676 online, American study participants to messages that described
the gains associated with eating healthy foods or the costs associated with not eating healthy foods.
Messages also manipulated the degree to which they included abstract and concrete language and
the temporal distance to foreshadowed outcomes. Analysis of variance statistical tests indicated that
concrete rather than abstract language increased the frequency of choosing healthy over unhealthy
foods when indicating food preferences. However, manipulations of proximity to outcomes and gain
rather than loss frame did not affect food preferences. We discuss implications for effective public
health campaigns, and economic and social cognitive theories of persuasion, and our data suggest
that describing health outcomes in concrete rather than abstract terms may motivate healthier choices.

Keywords: abstraction; construal level; junk food; temporal distance

1. Introduction

The increased prevalence of non-communicable diseases such as cardiovascular disease, diabetes,
stroke, and various types of cancers has mobilized a multidisciplinary approach to manage the current
health crises [1]. Many of these approaches attempt to modify an individual’s behavior and lifestyle
using cognitive-behavioral and social learning theories [2,3], and implement these theories with
messages delivered to the public at large urging the adoption of healthy behaviors [4]. The messages
are framed in varied ways. Various public health organizations have generated hundreds of thousands
of such messages, the specific content and focus of which has varied substantially. For instance,
one New York City anti-soda campaign used shame to promote behavior change, presenting glasses
overflowing with gelatinous, orange-tinged substances accompanied by the tag line “Don’t drink
yourself fat.” A poster in Atlanta attempted to motivate by using fear, depicting an overweight child
who could not fit inside the visual frame along with the text, “Warning: Chubby kids may not outlive
their parents.” We join the researchers, public health advocates, and community agencies to continue to
investigate what forms of messaging—the features of the message frame—promote intentions towards
better health. Additionally, we probed the social-cognitive factors that target individuals’ preferences
in choosing foods to eat.

1.1. Gain- and Loss-Framed Messages

One aspect of public health messages that fundamentally distinguishes one health campaign from
another is whether the message focuses on or is framed around gains or losses. The American Cancer
Society [5], for instance, recently advocated for gain framing. It highlighted the health improvements
that arise after quitting smoking, both immediately such as improved circulation and lung function,
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and later on such as a reduction in the risk of developing coronary artery disease. In contrast,
the Centers for Disease Control [6], has rolled out several ad campaigns that rely on loss framing.
Its messages use testimonials from past smokers to encourage current smokers to quit by highlighting
what can be lost if a smoker continues, including jaw bones, the ability to speak, and the freedom to
move unencumbered by oxygen tanks.

Researchers have examined whether gain or loss message frames are more effective at motivating
individuals to engage in healthy behaviors. One meta-analytic review examined the effect size of
gain and loss framing aggregating across 94 published studies. They concluded that gain-frames
were more effective than loss-frames at motivating healthy behaviors including exercise, smoking
cessation, and skin cancer prevention [7]. However, whether gains or losses consistently motivated
behavior change is open to discussion. Closer inspection finds that the effect size of the difference in
that meta-analysis though significant, was small by all standards (r = 0.083; [7]).

Moreover, the results of another meta-analysis of 53 studies found a small though statistically
significant advantage for loss-framed over gain-framed messages, an effect that was similarly small
(r = 0.039) but opposite in its prescriptive implications [8]. Likewise, another meta-analytic review
found that fear appeals, which encourage people to avoid the negative consequences that failing
to exercise might induce [9,10], increased individuals” adherence to doctor recommendations when
compared to exposure to no messages, to a message that was not designed to induce fear, or to messages
designed to induce relatively less fear than the experimental group [11].

The efficacy of gain or loss frames may depend on not only the gain or loss frame of the message
but other features of its content as well. Both gain-frames and loss-frames can induce compliance
with messages advocating for behavior change, however, whether gain or loss-frames are stronger
motivators of healthy behavior may depend on additional characteristics of the language the messages
contain. With this work, we draw from two theoretical fields—economic models and social cognitive
theories—to test the efficacy of gain and loss frames, in addition to their interaction with multiple other
message features.

1.2. From the Economics of Message Framing

Economic models posit that temporality could interact with the gain and loss frame of a message.
Messages intended to change behavior could include descriptions of distant, long-term or proximal,
short-term outcomes, and could vary the content of messages through differences in the time units
specified (e.g., infection rate per day vs. per year; [12]) or the immediate or delayed nature of the
consequences [13]. Evidence suggests that immediate rather than delayed outcomes motivate behavior
change. For instance, when researchers stated that drinking holds immediate negative consequences
to college students, alcohol use and frequency of binge drinking were lower, compared to when
researchers stated that drinking holds long-term negative consequences [13]. Future outcomes may
carry less weight and exert less impact than immediate outcomes (e.g., [14,15]), which suggests that
messages describing proximal rather than distal consequences could impact health decisions to a
greater degree.

However, it is possible that the degree to which proximal or distal frames shape the efficacy of gain
or loss frames varies. The hyperbolic discounting function and temporal discounting function, in fact,
propose that individuals value gains less as they become more distant in time (e.g., [16,17]). As a result,
the healthiness of behaviors should grow stronger when messages focus on the positive outcomes
that will be experienced relatively sooner rather than later. Indeed, gain frames were better than loss
frames at motivating individuals to quit smoking and consume less alcohol, and this effect was most
pronounced when the gain frame featured immediate benefits over distant future ones [13,18].

The economic principle of loss aversion, however, predicts a larger impact of short-term losses
than short-term gains. When researchers incentivized smokers to quit, participants were more likely to
achieve at least one day of abstinence after exposure to loss rather than gain frames [19]. When focusing
on the immediate, proximal, daily outcomes, loss-framed messages induced stronger and healthier
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behavior change than gain-framed messages. Together, economic principles specify that temporally
near outcomes, whether described as gains or losses, should motivate behavior change more strongly
than messages that focus on distal outcomes.

1.3. From Social Cognitive Theories of Message Framing

We also draw from social cognitive theories, including Construal Level Theory [20], to generate
hypotheses regarding the impact of message frames on health outcomes. Construal Level Theory states
that events, including high-stakes decisions and personal experiences involving individuals” health,
can be represented in either high-level or low-level ways [21]. There are multiple ways to induce high
and low level construals in message frames, which might impact health behaviors.

1.3.1. Temporal Distance

High and low-level mindsets can be induced by temporality [20,22,23]. High-level mindsets arise
when considering long-term implications, while low-level mindsets arise when considering proximal
implications. When the psychological distance matches the gain and loss frame, persuasive ability
increases. For instance, Canadian residents who viewed advertisements that saw the headline, “Recycle
for a better Calgary Tomorrow,” and considered what would be gained by recycling showed stronger
pro-environmental intentions than those who read about what would be lost. Similarly, Canadian
residents who read the headline, “Recycle for a better Calgary Today,” and considered what would
be lost by not recycling strengthened intentions compared to those who considered what could be
gained [24]. In other words, when the message paired a distal frame with gains or proximal frame
with losses, behavioral intentions grew stronger than when the pairings were mismatched.

1.3.2. Abstraction

High and low-level mindsets can also be induced with abstract and concrete language [20,22,23].
High-level mindsets arise with abstract language, while low-level mindsets arise with concrete language.
Evidence suggests that concreteness, associated with low-level construals, rather than abstraction,
is associated with persuasive appeal. Nisbett and Ross [25] (p. 44), in fact, theorized that concrete
rather than abstract messages make information more available in memory, increases attention to and
elaboration and rehearsal of the message, and increases the effectiveness of persuasive appeals, arguing
that “people’s inferences and behavior are more influenced by vivid, concrete information than by
pallid and abstract propositions.” Indeed, messages describing the risks of sexually transmitted disease
and skin cancer is more persuasive when they contain concrete vivid descriptions, like personal stories,
specific details, and photographs of consequences, rather than non-vivid descriptions, like general
statistics or text [26]. Graphic images of oral disease associated with smoking elicited greater intentions
to quit smoking than non-pictorial warnings or less graphic images [27]. And when the consequences
of drinking alcohol on reaction time were described in more concrete terms (as resulting in bloody,
bone-crushing accidents) rather than abstract terms (as resulting in delays that slow reaction time to a
snail’s pace), participants remembered more of the message content [28]. In other words, when people
believe they can make necessary changes to reduce risk in their daily life, concrete rather than abstract
information produces cognitive and behavioral intention changes that promote good health (see [29],
for a review of nuances in how to establish concreteness without confounding variables).

Though there is evidence of an overall motivating effect of concrete rather than abstract language,
Construal Level Theory offers that gain and loss frames might be differentially persuasive when
described in concrete or abstract terms, as gains align with high-level construals, while losses align
with low-level construals [30]. When individuals considered, for instance, what could be lost by a
behavior, they engaged a more concrete mindset, while consideration of what could be gained engaged
a more abstract mindset, and when messages matched the gain frame with abstraction and the loss
frame with concreteness, persuasion increased [24]. These data suggested that matched alignment
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between construal level and gain or loss frame can increase the fluency of message processing and as a
result increase the persuasive appeal of the message content.

1.4. Unpacking the Covariation

There are challenges to interpreting existing evidence of the impact of abstraction, temporality, and
gain and loss frames in health message frames given covariation in variables of interest. For instance,
manipulations of temporal distance and gains and losses naturally give rise to differences in the abstract
nature of cognition. Indeed, Chandran and Menon ([12]; Study 3) found that individuals perceived
risks more vividly and clearly when messages described the deleterious consequences of failing to
exercise when they were ones described as having an impact in one day rather than one year. That is,
proximal loss consideration primed a concrete, low-level mindset.

Moreover, some messages that highlight the temporal nature of outcomes simultaneously varied
the abstract nature of the language used within them. For example, one investigation varied the
temporal context of the message by emphasizing either the immediate or the long-term effects of
consuming fruits, but in doing so, simultaneously varied the certainty of experiencing the stated
effects [31]. Certainty is a form of abstraction [32]; thus, temporality covaried with abstraction.
Such covariation pose challenges to understanding the cognitive processes by which message frames
impact behavioral intentions. Given the relationships among time and abstraction, isolating the unique
impact of temporal distance, abstract language, and gain or loss frames has flummoxed empirical
investigations thus far.

1.5. Aims

The current research sought to clarify the nature of message frames that are most persuasive at
motivating healthy food preferences, as healthy eating has been shown to have myriad preventative and
protective benefits against chronic, preventable disease including heart disease, stroke, and diabetes [33].
The present research used an experimental social-cognitive approach to test the effectiveness of gain
and loss-frames under conditions that varied either the abstract nature of the language used to describe
them or the temporal distance to described consequences.

We designed a high-powered study in which we manipulated gain and loss frame. We crossed this
manipulation with two additional constructs: construal type and level. Construals can be manipulated
via changes in abstraction or in temporality. Each of these types of construal can assume low or high
levels. When manipulating abstraction, concrete messages reflect low level framing while abstract
messages reflect high level framing. When manipulating temporality, proximal consequences reflect low
level framing while distal consequences reflect high level framing. Probing the facets of health message
framings that are most effective at motivating behavior change will aid the public health community in
formulating compelling campaigns aimed at prevention of chronic, non-communicable diseases.

1.6. Hypotheses

Given the covariation in manipulated constructs in published research, we posit as an exploratory
prediction whether either low or high levels of framing when applied to the dimension of temporality
or the dimension of abstraction will predict divergent effects of gain and loss frames on healthy
eating intentions.

2. Materials and Methods

2.1. Ethics

The procedures were reviewed and approved by the New York University, University Committee
on Activities Involving Human Subjects, #2016-1090 date: 2-11-2019.
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2.2. Participants

We recruited 1676 participants from Amazon Mechanical Turk. Participants were eligible to
complete the study if they lived in the United States. Respondents were paid $1.00 for completing the
survey. We conducted a power analysis using G* Power [34,35] to compute the sample size needed to
detect the smallest effect size we were probing, using a priori planned two-way analyses that would
deconstruct a 3-way interaction. Because there is no published research we could draw from for the
model we designed, we aimed to achieve 80% power to detect a small to medium effect size Cohen’s
f of 0.175, with an alpha error probability of 0.05, in an interaction with a numerator df of 1 and
4 groups, the analysis required 259 participants for any decomposed two-way interactions. Because we
designed a study in which there were six possible two-way interactions, we set as our recruitment
goal a minimum of 1500 participants. We oversampled in anticipation of attrition and to ensure
adequate power; 31 responses were excluded from analysis for failing attention checks and supplying
nonsensical answers to open-ended questions that suggested they were bots, leaving data from 1644
respondents for analysis (See Table 1 for participant demographics; data file indicates in “exclude_from
analyses” column which participants were removed).

Table 1. Participant demographics.

Msgmi (SD) 27.7 (7.6)
Mage (SD) 38.3 (12.5)
n White 1268
n Black 149
n Latinx 76
n Asian 68
n Native American, Alaskan, Pacific Islander 13
n other or multiracial 65
n undisclosed race 5

2.3. Message Frames

All participants read one of 16 different messages that framed the United States” growing public
health concern with the obesity epidemic using different language. Every message began by stating
that countless longitudinal studies have found a strong link between obesity and the development of
chronic, non-communicable diseases such as heart disease, stroke, diabetes, and cancer, which are the
biggest killers in developed nations.

The message went on to describe recommendations by one of two sets of government agencies,
as a manipulation of Government Agency. In one, the message described the United States Department
of Agriculture and Health and Human Services daily minimum number of serving of fruits, vegetables,
lean meat, and whole grains. In another, the message described The Centers for Disease Control
recommendation for adults to eat a variety of healthy, nutrient-dense foods across all food groups and
set a calorie level that will help each individual achieve and maintain a healthy body. We selected these
two federal agencies that offer compatible recommendations but that vary in the manner in which they
describe these recommendations.

The next paragraphs varied the gain or loss frame. Messages were framed as either gains or losses.
Among those receiving gain-framed messages, participants learned that engaging in healthy eating
would provide health benefits. Among those receiving loss-framed messages, participants learned that
not engaging in healthy eating would lead to health risks (See Supplement for exact wording of all
messages).

These gain or loss frames simultaneously varied with the type of construal. Some messages held
abstraction constant, and varied the temporal distance to the expected consequences. Those assigned
to the proximal frame read that the consequences of [not] eating healthy would impact them within

135



EJIHPE 2020, 10

weeks (gain/weeks n = 202, loss/weeks n = 202). Others assigned to the distal frame read that the
consequences would impact them in years (gain/years n = 211, loss/years n = 201).

While half of the participants were exposed to variation in temporal distance, the other half of
participants were exposed to variations in the abstract nature of the language used in the message,
holding temporal distance constant. Some read messages that described the health consequences in
concrete terms (gain/concrete n = 212, loss/concrete n = 213). For example, the concrete gain frame
contended that adopting and maintaining a regular healthy eating plan will improve the heart’s
functioning, allowing it to effectively pump blood throughout the body. The concrete loss frame
stated that failing to adopt and maintain a regular healthy eating plan will diminish the heart’s
functioning, preventing it from effectively pumping blood throughout the body. Others read messages
that described the consequences described in abstract terms (gain/abstract n = 196, loss/abstract n
= 207). The abstract gain frame stated that adopting and maintaining a regular healthy eating plan
will improve cardiovascular health. The abstract loss frame stated that not adopting and maintaining
a regular healthy eating plan will diminish cardiovascular health. In these manipulations, the only
mention of time was that the consequences would occur sometime in the future.

To check the manipulation of language abstractions, we submitted our messages to a Coh-Metrix
analysis. Coh-Metrix evaluates texts based on input from multiple lexicons including Celex [36],
WordNet [37], the MRC Psycholinguistic Database [38], and others. It computes over 700 indices [39];
we focused our analysis on the percentile estimate of the concreteness dimension of the “text easability”
principal component scores. Higher scores indicate more concrete words used in the text. Table 2
provides evidence that the text we used in the concrete messages included more concrete language than
the text we used in the abstract messages. Within manipulations of temporal distance, the language
we used included relatively equal numbers of concrete words regardless of gain or loss framing or
distal rather than proximal consequences.

Table 2. Percentile estimates of the concrete nature of the language included in each health message
when using consequences stated by the United States Department of Agriculture (USDA) and Health
and Human Services (HHS) in addition to the Centers for Disease Control (CDC), gathered from
Coh-Metrix analysis, as a function of each Abstraction or Temporal Distance manipulation and Gain or
Loss frame. Values in parentheses reflect the concrete nature of the unique portion of the text within
each government agency manipulation.

ABSTRACTION TemrPORAL DISTANCE
Abstract Concrete Distal Proximal
USDA/HHS

Cain 91.47 95.15 86.21 86.21
(85.77) (98.84) (70.54) (70.88)

Loss 92.65 95.54 88.49 88.49
(88.88) (96.99) (77.34) (77.04)

Average 92.06 95.35 87.35 87.35
& (87.33) (97.92) (73.94) (73.96)

CDC

Cain 79.95 90.99 73.24 73.24
(85.77) (98.84) (70.54) (70.88)

Loss 80.78 91.31 78.23 78.23
(86.21) (98.96) (78.23) (77.94)

Average 80.37 91.15 75.74 75.74
& (85.99) (98.90) (79.39) (75.41)

2.4. Procedures

After consenting to participate, participants randomly received one of 16 health messages in the
2(Gain, Loss) x 2(Construal Type: Abstraction, Temporality) X 2(Level: High, Low) x 2(Government
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Agency: USDA + HHS, CDC) between subject design. We set a restriction that participants could not
advance the message before 18-s expired. We also set the survey such that the back button was disabled,
ensuring participants could only view the message once before answering our primary questions of
interest and could not retake the survey as the IP address was recorded and repeat completions were
prohibited. We also recorded the amount of time participants spent reading the message.

As manipulation checks, participants used a 5-point Likert scale (1 = strongly agree,
5 = strongly disagree) to respond to statements that assessed whether the message was gain or
loss-framed: this message makes me focus on the benefits I would gain by eating healthy; this message
makes me focus on what I would lose by not exercising. We subtracted responses to the gain statement
from the loss statement to create one gain focus index. A positive score indicated a stronger gain than
loss focus, while a negative score indicated a stronger loss than gain focus. To assess temporality,
participants read that some points in time feel quite close or quite far away, and then indicated when
they expected they would experience the effects of (not) engaging in healthy eating (1 = Very soon
from now to 5 = Very far from now).

Following the manipulation check questions, we assessed our primary outcomes of interest.
We measured intentions to eat healthy foods. We presented participants with 11 pairs of food items
and asked which one they would choose as a snack after having read the message. The pairs included
one healthy snack and one unhealthy snack. The pairs were selected to be equivalent in terms of visual
features. For instance, an orange bag of chips was juxtaposed against an orange bag of baby carrots.
A red bag of chips was juxtaposed against a red apple. A long, brown candy bar was juxtaposed
against long, brown pretzel sticks. We computed the percent of healthy foods chosen as our primary
outcome of interest. Participants ended by reporting demographics including gender, race, age,
and height and weight from which we computed BMI. Data and food pair images are available on
OSEF: https://osf.io/wvIrf/.

3. Results

3.1. Time Spent Reading

Because some people spent quite a long time reading the health message (1 = 9), durations that
exceeded 3SDs from the grand mean were replaced with the next highest duration. We conducted
an ANOVA predicting time spent reading, with outliers replaced, from Construal Type, Level,
and Gain-Loss Frame. The only effect that emerged was a main effect of Construal Type, F(1, 1636)
=5.26, p = 0.022, % = 0.003. People spent 47.5 s (SD = 41.1) reading the message when abstraction
was held constant but temporality was manipulated. People spent 52.9 s reading (SD = 51.6) when
temporality was held constant but the abstract nature of the language was manipulated.

3.2. Manipulation Checks

We ran an ANOVA with Gain-Loss Frame, Construal Type, Level, and Government Agency as
predictors of the gain focus index manipulation check. We found a main effect of Gain-Loss Frame, F(1,
1627) = 754.92, p < 0.001, np? = 0.317. The gain framed message elicited stronger gain than loss focus
(M =1.19,SD = 1.62) compared to the loss framed message (M = —1.23, SD = 1.94). We also found that
Gain-Loss Frame interacted with Level, F(1, 1627) = 7.74, p = 0.005, npz = 0.005, such that high level
(abstract and distant) gain messages elicited a weaker gain focus index (M = 1.02, SD = 1.64) than low
level (concrete and proximal) gain messages (M = 1.36, SD = 1.58), #(1627) = 2.74, p = 0.006, d = 0.211.
Likewise, high level loss messages elicited relatively weaker loss focus (M = -1.15, SD = 1.92) than
low level loss messages (M = —1.30, SD = 1.96), £(1627) = 1.21, p = 0.226, d = 0.077, though this simple
effect did not reach significance. There was also a weak interaction between Construal Type and Level
that we consider spurious and inconsequential for this manipulation check, given that there was no
interaction with gain or loss frame, F(1, 1628) = 3.83, p = 0.05, np2 =0.002.
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We ran an ANOVA predicting the time at which they expected to feel the consequences of eating or
not eating healthy from Construal Type, Level, Gain-Loss Frame, and Government Agency. We found
a main effect of Construal Type, F(1, 1628) = 8.95, p = 0.003, np2 = 0.005, a main effect of Level, F(1,
1628) = 35.65, p < 0.001, np2 = 0.021, a main effect of Gain-Loss Frame, F(1, 1628) = 5.40, p = 0.020,
npz =0.003, and as expected, an interaction between Construal Type and Level, F(1, 1628) = 24.20,
p <0.001, npz =0.015. When manipulating the abstract nature of the message’s language, we held
the timing of when participants might experience consequences constant; as such participants in
the high-level, abstract language condition did not differ in their expectations of when they would
experience health consequences (M = 2.84, SD = 0.90) from participants in the low-level concrete
language condition (M = 2.79, SD = 0.99), t(1628) = 0.75, p = 0.453, d = 0.053. However, participants
assigned to the high-level distal, years condition expected they would experience health consequences
farther into the future (M = 2.93, SD = 0.99) than did participants in the low-level, proximal, weeks
condition (M = 2.41, SD = 0.95), #(1628) = 7.77, p < 0.001, d = 0.536.

There was also an interaction among Construal Type, Level, and Gain-Loss Frame, F(1, 1628)
= 4.14, p = 0.042, np? = 0.003, suggesting that the gain and loss frame affected the nature of this
interaction, but given the weak size of the interaction we do not interpret it here; we report means in
the Supplement (see Table S1).

3.3. Primary Analysis

We ran an ANOVA predicting the percent of healthy foods chosen from Construal Type, Level,
Gain-Loss Frame, and Government Agency. We found an interaction between Construal Type and
Level, F(1,1628)=7.15, p = 0.008, np2 = 0.004. This interaction remained significant even when BMI,
age, and gender were included as covariates, F(1,1602)= 6.88, p = 0.009, npz = 0.004 (Tables S1 and S2).
To unpack this interaction, we first looked at preferences among people assigned to the abstraction
construal type. Here, temporal distance was held constant. People who read a low-level message that
concretely described the consequences of engaging or not engaging in healthy eating selected healthy
foods 74.1% of the time (SD = 24.74), while people who read a high-level message that abstractly
described the consequences selected healthy foods only 69.9% of the time (SD = 23.87), t(1628) = 2.53,
p=0.012, d = 0.173. Concrete, rather than abstract, descriptions of the impact of healthy eating
increased the likelihood of choosing healthy foods.

We next looked at preferences among people assigned to the temporality construal type. Here,
abstraction was held constant. We found that temporality did not affect healthy eating choices.
People who read messages describing the long-term consequences of healthy diet selected healthy
foods 73.9% of the time (SD = 24.14), which did not differ from people thinking about proximal
consequences who selected healthy foods 71.8% of the time (SD = 23.88), #(1628) = 1.26, p = 0.208,
d=0.087.

Furthermore, the interaction between Construal Type and Level was not moderated by Gain-Loss
Frame, F(1,1628) = 1.61, p = 0.205, np2 = 0.001, or by Government Agency, F(1,1628) = 0.87, p = 0.350,
Mp? = 0.001. Gain and loss frames did not shift the overall motivating effect of concrete language on
healthier food preferences compared to abstract language. Moreover, gain and loss frames were no
more motivating when described as either eliciting distal or proximal consequences.

Though we did find an interaction among Construal Type, Gain-Loss Frame, and Government
Agency, F(1,1628) = 6.11, p = 0.014, nP2 = 0.004, which held even when including gender, age, and BMI
as covariates, F(1,1602) = 6.03, p = 0.014, npz = 0.004, we consider this spurious as it is not moderated
by Level which would be required to test possible predictions generated from economic and social
cognitive theories. We report the results of this interaction and present the means in the Supplement
(see Table S3) in addition to all other results from this model, which were non-significant.
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4. Discussion

How can health messages be structured to best strengthen intentions to eat healthy foods? In this
study, we experimentally tested various facets of message frames and found evidence of a main effect
of concrete rather than abstract language. Regardless of whether the message focused on the benefits of
eating healthy foods or the costs of not, when consequences were described in vivid, detailed language
individuals indicated stronger preferences for healthy rather than unhealthy foods. Moreover, when the
abstract nature of the language used was held constant at an average level, discussion of the immediate
or long-term consequences of eating habits did not differentially impact reported food preferences.

4.1. Null Effect of Temporality

We found that abstraction but not temporality affected healthy food preferences. This result
is concordant with other research. For instance, Bernstein, Wood, and Erickson [40] held constant
the abstract nature of the language used and manipulated the timing of the possible consequences.
Like the results of our study, they too found that the manipulations of short-term and long-term effects
of drinking produced no difference in alcohol consumption, within either the gain or loss framed
messages. However, our results are discordant with other work. For instance, gain-framed messages
strengthened intentions to quit smoking more so than loss-framed messages when warning labels
concerned short-term outcomes [18].

Why are the effects of temporality on shifting the impact of gain and loss frames apparently
muddled? Temporality, as a means to varying the message frames when attempting to persuade
healthy intentions, may be a multifaceted construct that when manipulated or measured taps into more
than considerations of time. For instance, temporality can covary with level of construal (see [41] for a
discussion). Indeed, when manipulations discuss immediate consequences, the certainty, vividness,
and concreteness of the here and now can give rise to a low-level mindset, while the vagaries of the
future can induce a high-level mindset. And when temporality and mindset are confounded, timing
may appear to shift the effectiveness of gain and loss frames. Whether these results are due to the
temporal frame of the message or construal level it induces are unclear. However, when temporality
and mindset are disentangled, as they were in this study, evidence emerges that temporality does not
shift the relative impact of gain and loss frame.

Moreover, while on the surface it might seem that time and abstraction are two means to inducing
a high-level construal—and as a result, should produce similar outcomes—they are not actually
interchangeable in this way; abstraction is a direct manipulation of construal level, while temporality is
not, necessarily. Psychological distance, including distance induced through temporality, and construal
level are separable constructs [22]. While people might find advantages to representing far off things,
people, or events in more abstract, high-level ways, they do not by necessity engage that level of
representation by simply invoking greater temporal distance.

When this distinction is applied to the context of health messaging, and when researchers aim to
isolate the impact of abstraction and temporality, we may be better positioned to craft effective health
communications. Indeed, the implications of our results are that manipulations of the abstract nature
of gain and loss descriptions may more effectively shift health intentions than do manipulations of the
temporal nature of consequences.

4.2. Individual Differences in Responding to Health Messages

Additionally, it is important to recognize that health message frames, even those we found to
effectively strengthen behavioral health intentions, may not improve outcomes for all individuals.
Indeed, past research has shown that individual differences in need for cognition, consideration of
future consequences, temporal orientation, and regulatory focus may moderate the effectiveness of
gain and loss frames (See [31,42-44]). For instance, promotion-oriented people are more influenced
by gains, and so abstract, gain-framed messages may be especially persuasive in changing their
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health behaviors. Prevention-focused people are more influenced by losses, thus concrete, loss-framed
messages may be better suited for these individuals. The public health implications of this nuance
may then be that campaigns include mention of both abstract gains and concrete losses in a single
message. Such a message may be specifically tailored to include content that appeals to the concerns of
individuals with varying personality profiles. While our goal was to experimentally isolate the impact
of abstraction, temporality, and gain or loss framing, future research may build upon our results to
couple those message features we found to be particular effective to probe whether such a message
appeals to a wider audience, including those unique considerations of any individual, regardless of
chronic regulatory focus for instance.

4.3. Domain Specificity

As research on the effectiveness of message frames grows, it may be important to model not only
features of the message but also the domain. We focused our investigation on health decisions about
which individuals had personal control and that require sustained commitment over time. That is,
any single consumption decision will not hurt nor aid goals for good health, and individuals have a
high degree of personal control over what they choose to eat. These features of the domain to which
the messages applied may also be key determinants of which facet of a message motivate change
for the better. In fact, when these features are shifted, so too might the impact of concreteness on
beneficial outcomes. Evidence suggests that in cases where an individual is not personally responsible
for outcomes, high level construals may be more effective. For instance, school principals who set
abstract, future-oriented goals shared new opportunities and the plan for education success for the
school and teachers in it more often which increased teachers’ beliefs that they could educate students
effectively [45]; abstract and distally oriented mindsets motivated principals to engage in behaviors that
improved the experience of students and teachers. Likewise, abstract rather than concrete mindsets
increased people’s willingness to perform socially desirable and difficult tasks that benefit others [46].

4.4. Strengths, Limitations, and Future Directions

A strength of our approach lies in its experimental quality. Participant-level variables,
like education, literacy, language abilities, and other characteristics might affect responding to
public health campaigns that are presented to populations at large, and as a result confound attempts
to establish the casual effect of components of messages on health outcomes. Though we did not
measure individual differences in education, for example, we can still make claims about the causal
effect of facets of the messages we presented as these messages were randomly assigned to participants
and the effect of any participant-level demographics, for instance, contributes to variance in the data
but does not stand as alternative explanations to the conclusions we draw about the impact of concrete
language on promoting healthy food preferences.

Of course, we did not measure actual consumption. Actual behavior may deviate from stated
preferences [47], so future research should investigate whether concrete messages similarly increase
actual food selection and consumption, in addition to preferences.

5. Conclusions

More than 7 out of every 10 American adults is overweight [48]. While the reasons are many,
one prominent factor is failure to eat a healthy diet. Only 1 in 10 adults meet the Centers for Disease
Control’s (CDC’s) daily recommended servings of fruits and vegetables [49]. The current research adds
understanding of the social cognitive mechanisms that serve as foundational research for public health
programs, including the importance of concreteness in messages such as these, and the many more
that will be built in attempts to address the health epidemic seen in the United States and elsewhere.

Supplementary Materials: The following are available online at http://www.mdpi.com/2254-9625/10/2/669\T1\
textendash681/s1, Table S1: mean reported perceived distance to when health consequence will be experienced,
Table S2: mean percent of healthy foods chosen when BMI, age and gender are not included, Table S3: model
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parameters when predicting percent of healthy options chosen in a model including covariates of age, gender,
and BML
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Abstract: Lack of iodine knowledge might be a risk factor for inadequate iodine intake in populations.
Therefore, we aimed to determine the relationship between iodine knowledge and intake in young
Chinese adults. A cross-sectional study was conducted in Suzhou, China. Iodine intake was
assessed using a validated 33-item iodine-specific Chinese food frequency questionnaire (FFQ) and
iodine knowledge was determined using a Chinese iodine knowledge questionnaire. A total of
150 participants (mean age 20.3 years) completed the study. The median iodine intake plus iodized salt
was 260 ug/d, indicating iodine sufficiency (>150 pg/d). The median iodine knowledge score was 16/24,
suggesting a medium level of knowledge. The majority of participants correctly recognized fish and
seafood (95%) and iodized salt (83%) as the most important dietary iodine sources. After adjusting for
age and sex, studying in the science cluster and having received iodine education were the predictors
of having a higher iodine knowledge score, with adjusted odd ratios (OR) of 4.33 (1.49, 12.61) and
2.73 (1.21, 6.14), respectively. In conclusion, young Chinese adults had an adequate iodine intake
despite a medium iodine knowledge score. This study provides support that iodine fortification in
China has been successful, but further research is required to more fully substantiate this finding.

Keywords: iodine; iodine intake; iodine knowledge; young adults; China

1. Introduction

Iodine is required by the thyroid for the production of thyroid hormones [1].
Therefore, an adequate iodine intake is important to ensure normal thyroid function in the body.
According to the WHO/UNICEF/IGN (Iodine Global Network), the recommended iodine intake for
adults is 150 pg/d [2]. When iodine intake is <150 pg/d, the risk of iodine deficiency increases [2].
Insufficient iodine intake has been associated with several adverse effects including goiter [3] and a
reduced IQ in children [4]. However, excessive iodine intake might also cause thyroid dysfunction in
individuals [5].

Dietary iodine intake is regarded as the most direct biomarker of iodine status in populations and
individuals [6]. There are several dietary assessment methods that can be used to assess iodine intake

EJIHPE 2020, 10, 554-563; d0i:10.3390/ejihpe10010040 145 www.mdpi.com/journal/ejihpe



EJIHPE 2020, 10

in populations and individuals [7]. For example, a 24-h diet recall, weighed food record, and food
frequency questionnaire (FFQ). Although both the 24-h diet recall and weighed food record can
provide detailed dietary intake information, they are associated with a large respondent burden and
are time-consuming [8]. On the other hand, FFQ is relatively easy to administer, allowing the collection
of usual iodine intake over a specific period of time [8], which minimizes within-person variability [9].

In response to widespread iodine deficiency across China, in 1994 the Chinese government
implemented a mandatory salt iodization program and strengthened a health education strategy,
which together aimed to eliminate iodine deficiency disorders [10-12]. For example, during the
1980s, the prevalence of goiter in Jiangsu was 26% with a mean urinary iodine concentration (UIC) of
76 pg/L [10]. In addition, over the last two decades, the awareness of iodine deficiency disorders has
increased steadily in the Chinese population [11]. To our knowledge, only one study has investigated
the association between the level of iodine knowledge and iodine intake, conducted in a group of
pregnant Chinese women [13]. There is a lack of data regarding young adults” knowledge of iodine,
particularly those living in the coastal provinces (including Jiangsu Province). Knowledge of iodine is
important to ensure that adults have adequate iodine intake, especially young women of childbearing
age, because a poor iodine status in pregnancy can adversely affect the child [14]. In addition, chronic
iodine deficiency is also associated with a higher risk of thyroid dysfunction in both males and
females [2].

Therefore, the aim of this study was to determine the relationship between iodine knowledge and
iodine intake as well as to examine predictors of iodine knowledge among young adults in China.

2. Materials and Methods

A cross-sectional study was conducted from November 2017 to March 2018 around the campus
of Xi'an Jiaotong-Liverpool University (XJTLU) in Suzhou, Jiangsu Province, China. Only adult
students of Chinese nationality aged >18 years who were able to read, speak, and write Chinese
characters were recruited in the study. Convenience sampling was used in the recruitment of
participants. The study protocol was approved by the faculty supervisor in accordance with Xi’an
Jiaotong-Liverpool University’s Policy for the Procedures for the Ethical Assessment of Undergraduate
Final Year Projects Involving Human Research and in compliance with the University’s Research Ethics
Sub-Committee Guidelines.

2.1. Assessment of lodine Knowledge Level

Participants were asked to complete a sociodemographic questionnaire that included questions
about age, sex, and the presence of thyroid disease. Questions regarding iodine knowledge and
attitudes, such as “What is iodine?”, “I think I get enough iodine through diet”, “Which of the
following foods are the most important dietary iodine sources?”, and “What is the iodine status in
China?”, were also included (Supplementary 1). These validated questions were adapted from previous
studies [13,15,16]. In addition, these questions were further validated in our setting and pilot tested in
order to check for validity, comprehension, and clarity. An expert opinion (Z.F.M.) was also obtained
during the validation process. Participants were asked to recall if they had (a) enough, (b) some,
or (c) never received iodine education. The former two options and the last option were classified as
“yes” and “no” to iodine education, respectively. The question on iodine education referred to a broad,
general question(s) about any kind of iodine education. Participants were not asked to recall a specific
iodine education campaign. Iodine knowledge questions were used to calculate the knowledge score of
participants with a Cronbach’s alpha of 0.60, which was considered to be acceptable [15]. These scores
ranged from 0 to 24, with four different categories (i.e., poor knowledge (0-6 points), low knowledge
(7-12 points), medium knowledge (13-18 points), and high knowledge (19-24 points)). As there were
only 19 participants with low knowledge scores, participants were placed into two groups based on
their knowledge scores as follows: low to medium knowledge (0-18 points) and high knowledge
(19-24 points) [15].
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2.2. Assessment of Dietary lodine Intake

In addition, participants were also required to complete a 33-item iodine specific FFQ about items
that are the main dietary sources of iodine in the Chinese population, such as porridge, buns, noodles,
soymilk products, meat, eggs, yoghurt, seafoods, vegetables, fruit, and snacks [17]. The use of iodized
salt was also included. Participants were asked to select the appropriate options based on the amount
and frequency of consumption of the food over the past month. For each food item, the frequency
options included “2 or more times a day”, “once per day”, “5-6 times per week”, “once a week”,
“1-3 times per month”, “less than once a month”, or “never”. The iodine intake from each food was
determined using the Chinese Food Composition Table [17]. The FFQ had previously been validated
in Chinese adults [17] with iodine intake estimated from the FFQ associated with 24-h urinary iodine
excretion (UIE) in a group of Chinese adults (r = 0.47, P = 0.009) [17]. Although the correlation was
moderate, it was within the acceptable range (0.20-0.49) to indicate agreement between FFQ and
UIC [17].

2.3. Statistical Analysis

SPSS, Version 23 (IBM Corp., Armonk, NY, USA) was used for the statistical analysis. Descriptive
statistics were used to determine the means, standard deviations, and medians for the sociodemographic
variables. An unpaired t-test was used to explore whether there was a difference in iodine intake
between participants with low to medium and high knowledge levels. Logistic regression was then
used to assess the association between iodine knowledge 0 = low and medium scores (knowledge
scores ranging from 0-18) and 1 = high scores (knowledge scores ranging from 19-24)) and other
variables, after adjusting for age and sex.

3. Results

A total of 150 participants (i.e., 57 males and 93 females) were recruited into the study (Table 1).
The gender split of those eligible to participate was similar to the ~40:60 male:female ratio study
sample and more than 80% of eligible students at this university study in the non-science cluster as in
the group sampled. Males had a significantly higher mean age than females (mean ages of 21.1 years
and 19.8 years, respectively) (P < 0.001). Most of the participants were undergraduate students (97%)
and were from the non-science cluster (such as humanities and social science undergraduate degrees)
(83%). Almost one quarter (24%) took dietary supplements but only 11% reported the use of iodine
supplements. Only 6% of participants were smokers while 2% had experienced a thyroid condition
such as goiter before. More than half of the participants (68%) did not use iodized salt or were unsure
whether the type of salt they consumed was iodized when at home.

Nearly half (49%) of the participants had received iodine education. Both males (98%) and
females (97%) were confident that they knew what iodine was. However, more males (49%) were
more confident that they consumed enough iodine through their diet when compared to females (32%).
Overall, around 60% of the participants reported that they were not sure about whether they had
consumed enough iodine through their diet. There were 25 students from the science cluster; of these,
52% (n = 13) received iodine education.

Most of the participants correctly recognized fish and seafood (95%) and iodized salt (83%) as the
most important dietary sources for iodine (Table 2). However, only 7% of the participants identified
milk as an important food source for iodine. In addition, 11%, 10%, and 7% of participants incorrectly
identified nuts, meat, and fruits as important food sources for iodine.
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Table 1. Participants’ characteristics.

Characteristics Total (n =150) Males (n=57) Females (n = 93) P-Value
Age (years) 20.3 +£2.0 21.1+£19 19.8+19 <0.001
Levels of study, n (%)
Undergraduate 146 (97.3) 55 (96.5) 91 (97.8) 1
Postgraduate 4(2.7) 2 (3.5) 2(2.2) nd
Clusters, n (%)
Science 25 (16.7) 9 (15.8) 16 (17.2) 0.001
Non-science 125 (83.3) 48 (84.2) 77 (82.8) <0
Supplement use
Yes 36 (24.0) 18 (31.5) 18 (19.4) 0432
No 114 (76.0) 39 (68.4) 75 (80.6) .
Smokers 9 (6.0) 5(8.8) 4(4.3) 0.271
Have experienced thyroid condition before
Yes 3(2.0) 1(1.8) 2(22) 1
No 147 (98.0) 56 (98.2) 91 (97.8) nd
Have received iodine education before
Yes 74 (49.3) 28 (49.1) 46 (49.5) 0.968
No 76 (50.7) 29 (50.9) 47 (50.5) :
Todized salt users at home
Yes 48 (32.0) 16 (28.1) 32(34.4) 0713
No 2 102 (68.0) 41 (71.9) 61 (65.6) .

! nd, not determined due to low cell count. 2 Included the participants who were unsure whether the type of the

salt they consumed was iodized.

Table 2. Young Chinese adults’ knowledge regarding dietary iodine sources, iodine functions, and the

national iodine status.

Iodine Knowledge (nT:tlaSlo) (11\1421;;) 1(3;11:1;&;;)5 P-Value
Most important dietary iodine sources, n (%)
Meat 15 (10) 5(8.8) 10 (10.8) 0.695
Milk 10 (6.7) 5(8.8) 5(5.4) 0.425
Fruits 11 (7.3) 4(7.0) 7(7.5) 0.907
Fish and seafood 142 (94.7) 55 (96.5) 87 (93.5) 0.423
Bread 5(3.3) 1(1.8) 4(4.3) nd!
Vegetable oil 1(0.7) 1(1.8) 0(0.0) nd!
Nuts 16 (10.7) 9 (15.8) 7(7.5) 0.112
Todized salt 125 (83.3) 51 (89.5) 74 (79.6) 0.114
Do not know 1(0.7) 0(0.0) 1(1.1) nd!
Iodine is important for, n (%)
Normal child growth and development 95 (63.3) 34 (59.6) 61 (65.6) 0.464
Preventing blindness 21 (14.0) 9 (15.8) 12 (12.9) 0.621
Normal fetal development 57 (38.0) 20 (35.1) 37 (39.8) 0.565
Strength in teeth and skeleton 31(20.7) 13 (22.8) 18 (19.4) 0.612
Maintaining normal metabolism 65 (43.3) 29 (50.9) 36 (38.7) 0.144
Preventing spina bifida 23 (15.3) 8 (14) 15 (16.1) 0.730
Do not know 10 (6.7) 3(5.3) 7 (7.5) 0.584
Todine status in China, n (%)
Too low intake is a current problem 20 (13.3) 9 (15.8) 11 (11.8) 0.488
Too high intake is a current problem 20 (13.3) 7 (12.3) 13 (14) 0.767
Too low intake was a problem earlier, not now 91 (60.7) 39 (68.4) 52 (55.9) 0.148
Do not know 20 (13.3) 2(3.5) 18 (19.4) 0.006

! nd, not determined due to low cell count.
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In terms of iodine function, more than half of the participants (63%) correctly identified that iodine
is important for normal child growth and development. About half of the participants (43%) correctly
recognized that iodine is important for maintaining normal metabolism, and 38% of the participants
correctly recognized that iodine is important for normal fetal development. Also, more than half of the
participants (61%) correctly identified that a very low iodine intake was previously a problem in China
but is not a problem now.

The median iodine intake plus iodized salt of the participants was 260 ug/d. In addition, aquatic
products, eggs, staple food, meat, and milk, and dairy products were identified as the five main food
sources of iodine intake among young Chinese adults (Table 3). There was no association between the
use of iodized salt and iodine intake (P = 0.284).

Table 3. Mean daily iodine intake from foods only in young Chinese adults.

Food Categories Examples of Foods Contribution to Iodine Intake (%)

Steamed bread, rolls, and cakes 1.7

Rice and rice products 5.9

Staple food Buns, dumplings, and wonton 0.7
Noodles, vermicelli, and ramen 2.8

Porridge 1.0

Total 12.2
Beans 0.2

Beans and bean products Soybean milk 3.0
Bean product 0.8

Total 4.0

Pork 0.1

M Beef and mutton 0.3

eat Chicken 03

Meat product 8.6

Total 9.3

Egg 7.3

Duck egg 4.0

Eggs Century egg 17
Salted duck egg 3.6

Total 16.6

. . Milk 14.0
Milk and dairy products Yogurt 36
Total 17.6
Freshwater fish 15

Sea fish 3.9

Aquatic products Shrimps 3.7
Kelp 2.7
Seaweed 17.7

Total 29.5
Fresh vegetables 3.3

Lotus root 0.9

Vegetables Agarics and snow fungus 0.3
Small pickles 0.2

Total 4.7
Fruits 5.0

Fruits and nut Peanut 0.1
ruls and nuts Red dates 0.0
Other nuts 0.1

Total 0.2
Cookies 0.4

Snacks Cake 0.6
Total 1.0
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Iodine knowledge scores were calculated and are presented in Table 4. Scores ranged from 8-24
with a median (p25-p75) of 16 (14-19). Most of the participants (69%) had low and medium knowledge
levels, and about 31% of the participants had a high iodine knowledge level.

Table 4. Iodine knowledge levels in young Chinese adults.

Iodine Knowledge Score  Males (n =57)  Females (n =93) P-Value Total (n = 150)

Total score 17 (14-19) ! 16 (13-19) 0.194 16 (14-19) !
Score categories, n (%)
Low to medium 39 (68.4%) 65 (69.9%) 104 (69.4)
High 18 (31.6%) 28 (30.1%) 0.09 46 (30.7)

1 Median (p25-p75) (all such values).

There was no significant association between iodine knowledge levels and iodine intake after
adjusting for age (r = 0.06, P = 0.50) (Table 5). Using logistic regression, studying in the science cluster
significantly increased the probability of having a higher iodine knowledge level with an adjusted odds
ratio (OR) (95% CI) of 4.33 (1.49, 12.61). In addition, having received iodine education also significantly
increased the probability of having a higher iodine knowledge level with an adjusted OR (95% CI) of
2.73 (1.21, 6.14).

Table 5. Iodine intake of young Chinese adults with different iodine knowledge levels.

Iodine Intake (ng/d)
Low and Medium Iodine Knowledge Level ~ High Iodine Knowledge Level ~ P-Value
(n =104) (n = 46)
Total (n = 150) 267 (237,298) 255 (235, 281) 0.713
Males (n = 57) 265 (236, 318) 255 (246, 298) 0.427
Females (n = 93) 267 (235, 287) 256 (233, 279) 0.738

1 Median (p25-p75) (all such values).

4. Discussion

Todine deficiency affects about 30% of the total world populations, particularly children and
pregnant women [2]. Iodine deficiency has been prevalent in China since the 1930s and about 15%
of children had mild mental retardation in many endemic areas [10,18]. As a result, in the 1960s,
interventions of salt iodization were implemented to improve the iodine status in these areas [10].
At that time, awareness of the consequences of iodine deficiency was poor in many high-risk regions
of China [10]. Therefore, improving health education about the importance of obtaining enough iodine
in the diet was an important strategy to eliminate iodine deficiency disorders [19].

We found a relatively high daily iodine intake in these young Chinese adults living in Suzhou,
Jiangsu Province, China. Our findings were consistent with the iodine intake reported in other studies
conducted in China [17]. Tian et al., using an iodine-specific FFQ, found a mean iodine intake of
261 pg/d in adults (mean age of 22 years) from Tianjin, China [17]. A study by Ding et al. reported that
in Zhejiang province, adults living in inland areas had a significantly higher mean iodine intake than
those near coastal areas (351 vs. 257 ug/d) [20]. The overall median iodine intake for adults in Zhejiang
province was 272 ug/d, and a 24-h diet recall was used to assess the iodine intake [20]. Another study
by Zou et al. reported that the iodine intake of adults in Shanghai was 226 ug/d [21]. The relatively
high iodine intake among the young Chinese adult population is likely a result of the universal iodized
salt (USI) program implemented to ensure that all population groups have sufficient iodine intake [22].
Given the medium level of iodine knowledge of this sample, it is important to know how important
iodine education is compared to population prophylaxis by (USI) alone. However, this is probably
beyond the scope of this project and it may be impossible to separate the effects of USI and iodine
education when introduced simultaneously.
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The iodine intake reported by our study was also relatively higher than other studies conducted
outside of China [23,24]. New Zealand adults had a median iodine intake of 132 ug/d, which included
iodine from iodized salt [23]. A study by O’Kane et al. reported that women of childbearing age
living in the UK and Ireland had a median iodine intake of 152 pg/d [24]. Inadequate iodine intake,
particularly in women of childbearing age, is of particular concern because iodine deficiency is likely to
continue into pregnancy. In addition, given that most pregnancies are unplanned [25], it is important for
women of childbearing age to have adequate iodine status. Iodine deficiency during early pregnancy
has been associated with several adverse effects in neurocognitive development in children, including
verbal IQ and reading scores [4].

To our knowledge, our study was the first study to investigate iodine knowledge and its
relationship with iodine intake in a group of young adults in China. Most studies that explored
iodine knowledge level only included pregnant and lactating women, who are most vulnerable to
iodine deficiency [13,15,24,26]. Very few studies have chosen adults as a target population [16,24,27].
In particular, studies investigating the relationship between iodine knowledge and iodine status in
the young adult population are still sparse. In addition, there is no knowledge data prior to 1994 that
could be used to see if knowledge has improved since the introduction of iodine education programs.
Therefore, we are unable to examine if knowledge has improved since the introduction of iodine
education programs.

Our study found a relatively higher iodine knowledge level among young Chinese adults than the
findings reported in a group of young Norwegian women [16] (iodine knowledge scores of 16 vs. 14,
respectively). The authors reported no difference in iodine knowledge scores between students who
were studying health science and other sciences [16]. A study of women of childbearing age conducted
in the UK and Ireland by O’Kane et al. reported a positive association between younger age and the
iodine knowledge level (P < 0.05) [24]. In addition, a higher education level was associated with a
lower risk of inadequate iodine intake (<150 pug/d) [28], because educated adults were more likely to
eat foods rich in iodine and were aware of the consequences of iodine deficiency. Our study recruited
university students, who had a higher education level. Therefore, a relatively high iodine knowledge
level among our participants could be possibly due to a high education level. As we did not determine
if a higher iodine knowledge level was due to either the participants” university education or public
health education about iodine, we were unable to confirm if the association between iodine knowledge
and education has more to do with the participants’ university education than public health education
about iodine. As our lowest score was eight and only 19 participants had low knowledge score (scores
ranging from 7-12), we did not have any participants with poor knowledge (i.e., scores <6) (very low
iodine intake) to clarify the influence of a very-low iodine knowledge level on iodine intake. Although
iodine education may well be a predictor of a higher iodine knowledge level, our study did not further
examine if it leads to a behavioral change that is reflected in increased iodine intake. One of the
possible reasons why fewer females were confident that they were consuming enough iodine in their
diet compared to males maybe that females were under-reporting their food intake.

Our study also found that iodine education was one of the predictors for the iodine knowledge
score, which is consistent with the findings from the UK and Ireland [24]. In China, iodine education
activities such as promotional events and displays are carried out continuously by the relevant local
and regional government authorities in order to increase the awareness and understanding of how to
prevent lodine Deficiency Disorders (IDD) in populations [29,30]. In addition, China has a National
IDD Prevention Day on 15 May each year [30]. Social media platforms such as WeiBo and WeChat are
also used by the local and regional government authorities to address some misconceptions about the
safety of iodized salt [30].

Our study had several strengths, including the use of a validated Chinese FFQ in adults to assess
iodine intake [17]. In addition, the collection of habitual iodine intake levels from food sources might
serve as a better biomarker of iodine status on an individual level. Although the FFQ is a relatively
crude dietary assessment method, it is better suited for categorizing individuals according to different
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iodine intake levels. In addition, we believed that participants who said no to iodine education might
well have had it and just not remembered. Therefore, a low knowledge level might not be due to a
lack of education. Future studies should include a more comprehensive questionnaire to investigate
the impact of education on iodine intake. We also categorized participants who were unsure whether
the type of salt they consumed was iodized as non-iodized salt users, which might underestimate the
actual number of participants who were iodized salt users. However, it is possible that some of the
participants who were unsure whether the type of the salt they consumed was iodized were using
non-iodized salt, because presently, in China, the policy on the availability of non-iodized salt has been
relaxed. Consumers can now purchase non-iodized salt from shops or on online e-commerce platforms
such as Taobao [29,30].

As iodized salt is usually added to food products during cooking and at the table, an accurate
estimation of iodized salt intake is very difficult to assess Moreover, iodine intake is not well measured
from dietary assessments due to the difficulties in determining salt intake, and iodized salt can be a
major contributor to iodine intake. Therefore, it is very challenging to accurately assess the contribution
of iodized salt to the iodine intake. The iodine content in iodized salt in China is set at 25 mg iodine/kg
salt (range: 18-33 mg iodine/kg salt).In conducting this study we could not find no knowledge data
prior to 1994 that could be used to see if knowledge has improved since the introduction of iodine
education programs. Future studies should consider asking participants to recall specific iodine
education campaigns because such understanding may then assist in the development of successful
educational interventions for at-risk groups, including women of childbearing age. Convenience
sampling was used in our study because it is easy and affordable. However, this sampling method is
likely to introduce potential bias and our findings were not likely to be representative of all young adults
in the region. It is possible that less-educated young adults may have less iodine knowledge, and this
may impact on their iodine intake and resultant iodine status. Care needs to be taken to not exaggerate
the findings beyond the sample examined if they are not similar to all young adults in the region or
beyond. Another limitation of our study was that UIC was not assessed in participants. Measuring
UIC is the recommended method of iodine assessment [2]. This is because iodine intake is not well
measured from dietary assessment due to difficulties in determining salt intake, and iodized salt is a
major contributor to iodine intake [31]. Therefore, it is suggested that future studies should include the
collection of blood and urine samples in order to allow for a more comprehensive determination of the
iodine status [32].

5. Conclusions

In our sample, young Chinese adults had adequate iodine intake and a medium iodine knowledge
level. Although our study adds to growing evidence that iodine education and mandatory iodine
fortification in China are successful components in the elimination of IDD in populations, our results
are not representative of all young adults in China. In addition, it might be the fortification alone
which is the important driver for adequate intake. Therefore, future studies should be designed to
determine the relationship between the level of iodine knowledge and iodine intake in population
sub-groups that are more vulnerable to iodine deficiency.
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