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Abstract 

Introduction Individuals vary in their selection of health messengers. This research aimed to construct an instru‑
ment to measure the preferences of medical students in selecting health messengers and in the next step to validate 
the aforementioned questionnaire.

Method This research is a descriptive survey with an approach to construct a questionnaire. The statistical popula‑
tion included all students studying at Shiraz University of Medical Sciences in March to June 2022 in the academic 
year 2021‑2022. 500 participants were involved in the study. To determine the types of health messengers and review 
the texts, a group of 15 primary items consisting of the 6 components of academic sources (2‑items), formal news 
sources (2‑items), mass media (3‑items), internet search (2‑items), social networks and messenger applications 
(4‑items), and informal conversation (2‑items) were compiled. A 4‑point scale was developed the content validity 
of which was confirmed using CVI and CVR method and the reliability index was calculated to be 0.818. Factor analy‑
sis was also used to determine the construct validity and factor loading of each item.

Results The research covers university students in different medical fields. Using factor analysis, together 
with KMO = 0.810 and Bartlett’s sphericity index P < 0.0001, saturation and the suitability of the test were confirmed. 
Students’ preferences based on factor load were social media (28.92%), official and unofficial health sources(10.76%), 
academic sources (9.08%), internet search (8.18%), and mass media (7.13%), respectively. Among social media, Tel‑
egram (0.85) had the highest factor load followed by Instagram (0.79), and WhatsApp (0.71).

Conclusion Medical students are always on the move and naturally prioritize mobile‑based methods. They prefer 
messengers that are free from time and space restrictions. The widespread availability of mobile devices and the abil‑
ity to search for and access information make it easier to test health information. Therefore, in health policy, attention 
should be paid to the virtual capabilities, especially mobile‑based approaches.
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Introduction
The media provides people with a variety of informa-
tion in the form of messages. Media outlets think, justify, 
change, replace, and make decisions, and by repeating 
and inculcating, they institutionalize new beliefs and atti-
tudes among people [1]. The media performs this task 
by designing messages for people. Among the types of 
messages that are distributed in the media, those mes-
sages that directly or indirectly discuss people’s personal 
and social health, including living a healthy life and tak-
ing prevention and treatment measures, are regarded as 
health messages [2].

During the last few decades, the media have been used 
to exert influences on various health behaviors in people, 
and they have often functioned with the aim of reduc-
ing smoking habits or preventing heart diseases. Moreo-
ver, issues such as prevention of alcohol and drug abuse, 
screening and cancer prevention, sexual behaviors, chil-
dren’s health and many other health-related issues have 
been impacted by the media. These messages have been 
transmitted through a variety of media including televi-
sion, radio, outdoor media such as billboards and post-
ers, and print media, such as magazines and newspapers, 
and have gained popularity with the emergence of new 
technologies such as the internet, mobile phones, or 
online searches on websites [3, 4]. Various types of health 
messages in health communication can be divided in the 
forms of instructional, awareness, social or persuasive 
messages. Each of them has an impact on the develop-
ment of health awareness in a society.

Maintaining students’ health and quality of life is of 
paramount importance since this group plays an impor-
tant role in the future management of countries [5]. 
Students’ health habits and behaviors will have a great 
impact on their quality of life in the future [6]. How-
ever, as students are often considered to be in a relatively 
healthy state of life, less attention is paid to health pro-
motion programs and this dilemma is common all over 
the world [7]. Due to their youth, students often assume 
that diseases occur in old age and think less about their 
health [8]. Meanwhile, research shows that unhygienic 
behaviors have become prevalent among this important 
group of the society. Some studies have shown that stu-
dents accept less responsibility for their health [9], often 
skip breakfast from their daily meals [10], have unhealthy 
foods [11], or have a sedentary lifestyle [12, 13]; they are 
also more prone to unhealthy lifestyles, the tendency to 
smoke, an unhealthy diet and increased stress [13].

The previous studies in Iranian universities indicate 
that students are not making good choices in healthy life-
style habits such as nutrition, physical activity, and other 
health indicators [14]. Even in medical universities where 
students are studying health-related professions, they 

may not have a good score in terms of a healthy lifestyle 
[15]. It is crystal clear that this problem is not limited to 
a specific region of the world, and the evidence suggests 
that it is a significant global issue that may be influenced 
by various variables. In a study conducted on medical 
university students in Saudi Arabia, the results showed 
that the average health-promoting lifestyle score of the 
students was not satisfactory [16]. Two other studies con-
ducted on university students in the United States [17], 
and the United Kingdom [18] also showed similar results 
with their health indicators being lower than expected. 
All these evidences clarify that paying attention to pro-
moting and maintaining a healthy lifestyle for students is 
very important and worth considering.

The most important strategies in improving the qual-
ity of life is education, awareness and people’s knowledge. 
Today, in many countries in the world, global health cov-
erage is one of the main projects and indicators of sus-
tainable development until 2030, with an emphasis on 
education and improving people’s knowledge and aware-
ness [19]. Meanwhile, the media is the main platform for 
the development of health communication and its use 
affects the health behaviors [20, 21]. Social media can 
partially intervene in individual behaviors and cover vari-
ous disease prevention behaviors such as physical fitness 
and exercise, anti-smoking behaviors, and the prevention 
of AIDS [22].

The relationship between social media and health 
information had been investigated and it was found 
that, surprisingly, information is presented through 
new media, and in particular, hilarious information 
could grab users’ attention, and educational informa-
tion was disseminated through users [23]. The health 
literacy of some residents of Beijing, China was also 
studied and it came to light that health behaviors were 
positively associated with frequent use of traditional 
media such as newspapers and television [24]. People 
who use more media related to health information have 
positive attitudes towards health [25]. In addition, peo-
ple may receive health information from different ways 
such as books, articles, family or social networks [26–
28]. In one categorization, health information sources 
can be divided into two groups of official sources 
(physicians and health service providers) and unof-
ficial sources (family members and mass media) [1]. 
However, the emergence of the internet makes people 
have easier and faster access to the health information, 
which in turn helps them manage their health [29]. As 
a new media, the internet can spread health-related 
issues and information in various ways [30]. It can force 
different target groups or individuals to accept the 
knowledge presented in the field of health and make the 
promotion of public health possible. A large number of 
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people use the m-Health platform and social networks 
to receive health-related information, health self-effi-
cacy, and social support [31].

Mobile applications are practical programs designed 
for users so they can be installed on electronic devices 
such as smart-phones and tablets [32]. A messaging 
application is a group of applied programs or appli-
cations the subscription to which help individuals 
communicate with others and discuss and exchange 
opinions, share the images and videos they like, and get 
the opportunity to comment on other people’s interests 
and content. They can also share their content accord-
ing to their taste and opinion [33]. Among these apps, 
one can mention Whatsapp, Telegram and Instagram. 
This group of messengers are platforms for transfer-
ring and strengthening health education [34] and since 
they are of the same generation as students and young 
people, they are among the main choices of this group 
in exchanging information, including health informa-
tion and healthy behaviors. In general, students receive 
messages and health information in different ways, and 
in the process of transmitting the message, the source 
of the message is considered one of the most important 
elements of this process. Selecting the right source can 
increase the effect of the message [35]. Beyond doubt, 
media is the most important tool for conveying mes-
sages, and having a correct understanding of media is 
crucial for developing health in society. Different indi-
viduals and groups have different preferences based on 
age, education, gender, and living conditions. One of 
the most important contents that people search for is 
health-related information. Medical students search for 
health information to improve their knowledge and to 
transmit it to patients, people, and families, making the 
credibility of these sources doubly important. There-
fore, there is a need for a tool to evaluate medical stu-
dents’ preferences in selecting health media.

The current research has been carried out with the fol-
lowing objectives:

• Designing and psychometric analysis of the UHMQ 
questionnaire components

• Determining students’ preferences in choosing health 
messengers

Methods
Research design
The study is a descriptive survey with an approach to 
construct a research instrument. The research was car-
ried out at Shiraz University of Medical Sciences (SUMS). 
The statistical population of this research includes all stu-
dents studying at SUMS in 2021–2022.

Participants
The participants consisted of all undergraduate and post-
graduate students at SUMS in the academic year 2021–
2022. The inclusion criteria were being enrolled as 
a student at SUMS, voluntarily participating in the 
research, and having access to a mobile device. The exclu-
sion criterion was samples that had not responded to 
more than 20% of the questions.

Sampling
The study population of this research encompasses 
all medical students in SUMS in 2021–2022, which 
amounted to approximately 5000 individuals. Cochran’s 
formula (29) was used, considering the following values: 
N = 5000, study confidence level = 95%, estimated error 
rate = 0.05, and z value = 1.96. The approximate values 
of p and q were both 0.5. Based on these parameters, the 
sample size was calculated using the formula. Confidence 
interval was 95%.

The estimated sample size was around 357 individuals. 
However, since many studies have reported low response 
rates for electronic questionnaires, emails were sent to 
550 students, and ultimately, 500 complete question-
naires were received (a response rate of approximately 
91%.). The sampling method employed was random 
sampling, achieved by drawing from the list of students’ 
email addresses.

Instrument/tool
The research tool used was a researcher-developed 
questionnaire consisting of 15 items categorized into 6 
components. The construction of the questionnaire was 
conducted in two phases: qualitative and quantitative.

In the qualitative phase, to determine the types of 
health messengers, first we used studies that were con-
ducted in the literatures [1, 3, 36]. Afterward, using two 
focus groups consisting of 5 faculty members with spe-
cialties in the fields of Medical Education, E-Learning, 
Educational Technology and Health Management, an 
initial questionnaire which comprised 15 items was 
constructed. Based on the initial classification, a ques-
tionnaire including 6 components: academic sources 
(2 items), formal news sources (2 items), mass media 
(3 items), internet search (2 items), Social Networks 
and Messenger Applications (4 items), and Informal 
Conversation (2 items), were prepared and the scale of 
the questionnaire in the range of always = 4, often = 3, 
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sometimes = 2 and rarely = 1 was applied (the scoring 
range for the questionnaires was from 1 to 4, with a cut-
off point of 2.5).

In the quantitative phase, the validation of the instru-
ment was conducted. Firstly, based on expert opinions, 
the face and content validities of the instrument were 
examined. Then, the construct validity of the instrument 
was assessed by distributing the questionnaires and col-
lecting data from 500 participants. Exploratory factor 
analysis was performed to examine the structural validity 
of the instrument. Finally, the reliability of the instrument 
was measured using internal consistency of the items.

Validity
Face validity
The initial questionnaire was given to 10 educational 
experts and the face validity of the questionnaires was 
reviewed. According to the experts’ evaluation, all the 
questions were appropriate and no changes were sug-
gested in the questions.

Content validity
Content validity was determined using the opinions of 10 
experts in the field of E-learning and medical education 
and through the Content Validity Ratio (CVR) and Con-
tent Validity Index (CVI). CVR is a content validity meas-
urement approach which was proposed by Lawshe. The 
experts were asked to score each of the questions based 
on a three-part Likert scale of absolutely necessary = 3, 
relatively necessary = 2 and not necessary = 1. Based on 
the Lawche model, it is expected that by surveying 10 
experts, we will have at least 62% agreement [37]. CVI 
was also used to measure the validity of the question-
naire. This CVI was provided by Waltz & Bausell. To cal-
culate the CVI, the experts were asked to rate each item 
in the three areas of relevance, clarity, and simplicity in 
the range of 1 to 4. To calculate the index, we divide the 
number of people who chose option 3 and 4 by the total 
number of experts. If the result is greater than 0.79, it is 
acceptable, although the score between 0.7 and 0.79 can 
be re-examined and refined [38].

Construct validity
Considering that one of the objectives of the current 
research is the psychometrics of the questionnaire, and 
this questionnaire has been prepared for the first time, 
the exploratory factor analysis method was used for con-
struct validity, the detailed results of which are presented 
in the results section.

Reliability
To determine the reliability, internal consistency was 
used. In addition to assessing the overall reliability, the 

reliability of the questionnaire dimensions (components) 
was also determined. Furthermore, the reliability of each 
item was examined if it was deleted. This method helps to 
investigate the impact of each item on the overall reliabil-
ity. If removing an item leads to an increase in reliability, 
it indicates that the item has a detrimental effect on the 
overall reliability and may require reconsideration.

Data collection
The questionnaire was designed in an electronic format. 
In the introduction to the questionnaire, the research 
objectives were outlined to the students, and they were 
asked to indicate their preferences regarding the use 
of various health messaging media by selecting their 
choices. The questionnaire link was sent to the students 
via email. Since the questionnaire was electronic, there 
was a potential for participants to respond multiple times 
or leave incomplete responses. Therefore, during the data 
extraction process from the system, only the most recent 
questionnaire was retained for those participants who 
submitted multiple responses from the same IP address 
at the same time. However, it is important to note that 
in this study, we only had three incomplete question-
naires without any identifiable information, which were 
excluded from the analysis.

The questionnaires were distributed in the second 
half of the academic year, and the data collection period 
ranged from March to June 2022. The questionnaires 
were collected and analyzed anonymously, viz. no per-
sonally identifiable information was associated with 
the responses during the data collection and analysis 
procedures.

Data analysis
The data were analyzed using SPSS 24 software. Explora-
tory factor analysis method was used for the psychomet-
ric measurement of the instrument (Construct validity).

Results
Based on the findings of the research, a total of 500 ques-
tionnaires were collected. 200 (40%) male students and 
300 (60%) female students participated in the study. The 
age range was between 18 to 65 years old and the average 
age was about 27.25 + 7.85.

Most of the participants were undergraduate students 
(N = 181) which amounted to 36.4% (See Table  1). The 
distribution of participants of different schools are illus-
trated in Fig. 1.

Instrument psychometric analysis
Face and content validity
Before distributing the questionnaire, a 15-item scale was 
constructed based on theoretical foundations, previous 
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research and consultation with five experts in the fields 
of Medical Education, E-learning, Educational Technol-
ogy and Health Management. It was categorized into six 
primary components based on the commonality of con-
cepts. In reviewing the face validity, all the items were 

confirmed and no changes were recommended in the 
questionnaire. Then, to determine content validity, the 
questionnaire was given to ten faculty members in the 
fields of Health Education and Educational Technology 
(Table 2).

Table1 Descriptive information on demographic characteristics of participants

Characteristics Frequency

N %

Gender • Male 200 40

• Female 300 60

• Total 500 100

Age • 18 < Year < 25 276 55.8

• 26 < Year < 35 147 29.7

• 36 < Year 72 14.5

• Total 495 100.0

Field of Study • Clinical(Medicine and Dentistry) 125 25.0

• Basic medical scienc (Biochemistry, Immunology, Physiology, Anatomy…) 85 17.0

• Para Medical (Nursing, Midwifery, Health care, Physiotherapy,…) 232 46.5

• None Medical Sciences(Computer, English language, Education,…) 58 11.6

• Total 500 100.0

Grade • BSc 181 36.4

• Proffesional Doctotare 138 27.8

• MSc 102 20.5

• Ph.D/ Clinical Residents 76 15.3

• Total 497 100.0

Marital status • Single 366 73.3

• Married 134 26.7

• Total 500 100.0

Residential status • With parents 219 43.8

• Independent 137 27.4

• Dormitory 144 28.8

• Total 500 100.0

Fig. 1 Distribution of the frequency (Number) of participants by faculty
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Reliability of the questionnaire
To obtain a measure of internal consistency of the 
research instrument, Cronbach’s alpha was run after 
collecting the data pertinent to the 500 participants. 
The alpha coefficient was 0.818 suggesting that the 
items had a high internal consistency. The results are 
presented in Table 3.

Construct validity
Inasmuch as health messengers questionnaire was 
designed as a researcher-made one, exploratory factor 
analysis was used to determine the construct validity. 
In factor analysis, in addition to construct validity, the 
importance and factor load of each of the messengers was 
also determined. As was previously mentioned, based on 
previous research and discussion in the focus group, 15 

Table 2 Primary UHMQ items based on articles and opinions of the focal group

Components Items

Academic Resource 1. Scientific books and articles

2. Scientific conferences, webinars and meetings

Formal News and Information 3. Health messages and news from the Ministry of Health (SMS)

4. The website of the SUMS or the Ministry of Health

Mass Media 5. Radio

6. Television

7. Public Magazines and newspapers

Internet Search 8. Search health related websites

9. Search for information on Google

Social Networks and
Messenger Applications

10. Health‑related groups on WhatsApp

11. Health‑related groups on Instagram

12. Health‑related groups on Telegram

13. Health‑related groups on local messengers

Informal Conversation 14. Conversation and exchanging news with the family

15. Conversation and exchanging news with colleagues and classmates

Table 3 Psychometric properties of content validity and reliability of the UHMQ questionnaire

Components Items Content Validity Reliability

CVR CVI Cronbach’s Alpha

Essential Simple Clear Relevant Factors If Item Deleted

Academic Resource Q1 1.00 1.00 1.00 1.00 0.675 0.818

Q2 0.80 0.90 1.00 0.80 0.808

Formal News and Information Q3 0.60 0.90 1.00 1.00 0.733 0.804

Q4 1.00 1.00 1.00 1.00 0.798

Mass media Q5 1.00 1.00 1.00 1.00 0.633 0.816

Q6 1.00 1.00 1.00 1.00 0.819

Q7 1.00 1.00 1.00 1.00 0.808

Internet search Q8 1.00 1.00 1.00 1.00 0.645 0.808

Q9 1.00 1.00 1.00 1.00 0.815

Social Networks and
Messenger Applications

Q10 1.00 1.00 1.00 1.00 0.761 0.793

Q11 1.00 1.00 1.00 1.00 0.802

Q12 1.00 1.00 1.00 1.00 0.805

Q13 0.40 0.80 0.80 0.80 0.807

Informal
Conversation

Q14 1.00 1.00 1.00 1.00 0.643 0.803

Q15 1.00 1.00 1.00 1.00 0.808

Total CVR Total = 0.920 0.973 0.987 0.973 R Total = 0.818

CVI Total = 0.978
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items and 6 factors were extracted. The table of items and 
components is given in Table 2.

Criteria for implementing exploratory factor analysis
Variable appropriateness criteria prior to the implementation 
of exploratory factor analysis
To determine the validity of the obtained results, two 
important criteria of the test must be examined before 
implementing the factor analysis:

1. The meaningfulness of “Bartlett’s Sphericity Test 
“which confirms the relative correlation between the 
variables for the implementation of the test.
2. Control of the KMO coefficient, which is an indi-
cator for measuring the adequacy of the number of 
samples to perform the factor analysis test. In KMO 
and Bartlett’s Test, factor analysis can be performed 
with confidence when KMO is greater than 0.6 [39]. 
Amounts above 0.9 are marvelous, between 0.80 to 
0.89 are meritorious, between 0.70 to 0.79 are aver-
age and between 0.60 to 0.69 are mediocre [40–42].

The results of Bartlett’s Sphericity Test and KMO of the 
present research are shown in Table 4. They indicate that 
the sample size is suitable and adequate for using the test 
(KMO = 0.810).

Appropriateness of variables criteria after implementing 
the factor analysis
The criterion of the degree of communalities of items
After confirming the appropriateness of the factor anal-
ysis for research and its implementation, it is necessary 
to review the appropriate variables which are to be kept 

in the research. To this end, criteria such as the degree 
of correlation or communalities are used to determine 
the appropriateness of the variables.

The minimum acceptable criterion for keeping a vari-
able in research is above 0.5 [43]. However, some arti-
cles consider amounts above 0.3 to 0.4 as acceptable 
[36]. In the current research, the appropriateness of the 
variables to remain in the research was considered to be 
more than 0.5. The results showed that all items except 
item 13 had a factor loading of over 0.5. (Table 5).

Criteria for determining the number of factors and factor 
load
The most important aim of factor analysis is to reduce 
variables into main factors and classify variables into 
appropriate and common categories. Based on the 
"Kaiser" criterion, 5 factors were extracted, while based 
on the previous research and opinions of the focus 
group, 6 factors were estimated. Based on the "Kaiser" 
criterion, only components the squared factor loads or 
‘Eigenvalue’ of which are greater than one are accept-
able. The number of factors and related factor loads are 
shown in Table 6.

Based on the obtained results, four extracted factors 
explained a total of 64.07% of the variance of health 
messengers, that is, based on the analysis of the opin-
ions of the participants of this questionnaire in point 
1.07, the five main components explained or fitted 
more than 64% of the concept of health messengers. 
The amount of this variance and the alignment of the 
results of the exploratory factor analysis with the theory 
indicate the appropriate validity of the tool. Accord-
ing to the results obtained in Table 6, the first compo-
nent (Social Networks and Messenger Applications) 
had the highest factor loading of 28.92%, followed by 
Formal and Informal Messengers (10.76%), Academic 
Resources (9.08%), Searching the Internet (8.18%), and 
Mass Media (7.13%).

Moreover, the Scree plot, as shown in Fig.  2, indi-
cates that the highest factor loading  is assigned to the 
first component, and a total of 5 components can be 
observed in this diagram (Fig. 2).

Table 4 KMO Index value and Bartlett’s Test for Component 
Analysis

Scale Results of 
Bartlett’s 
Test

KMO

Sig χ 2 df

Health Messengers Components  < 0.0001 0.810 1992 105

Table 5 The communalities of Items in the questionnaire

Item Number Extracted Item Number Extracted Item Number Extracted

Q1 0.674 Q6 0.630 Q11 0.678

Q2 0.729 Q7 0.552 Q12 0.760

Q3 0.686 Q8 0.661 Q13 0.404

Q4 0.643 Q9 0.687 Q14 0.606

Q5 0.659 Q10 0.663 Q15 0.577
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Varimax rotation
Based on the results, 5 extracted factors explained 
64.07% of the variance of health media messengers. The 
amount of this variance and the alignment of the results 
with the theoretical foundations, previous research and 
the qualitative section indicate the appropriate validity 
of the obtained criteria. Before the factor analysis and 
based on the nature of the media messengers, experts’ 
opinions and theoretical foundations, the items were 
classified into 6 categories as shown in Table  2. How-
ever, the factor analysis based on Table 7 clarified that 
there are two categories of Formal information sources 
of the Ministry of Health (official) and the Informal 

conversation (those obtained through talking with 
friends, colleagues and classmates, and talking in the 
family, friends and relatives) and should be placed in 
one category (Table 7).

Discussion
In the qualitative stage of this research and based on 
the opinion of experts and theoretical bases, health 
media messengers were categorized into 6 components 
and 15 items, and then by using exploratory factor 
analysis, the validity and reliability of the instrument 
were examined. A summary of the results is illustrated 
in Fig. 3.

Table 6 Total variance explained

Components Initial Eigenvalues Extraction Sums of Square Loadings Rotation Sums of Squared Loadings

% of Variance Cumulative % Total % of Variance Cumulative % Total % of Variance Cumulative % Total

1 28.92 28.92 4.34 28.92 28.92 4.34 15.49 15.49 2.32

2 39.68 10.76 1.61 39.68 10.76 1.61 30.34 14.85 2.23

3 48.76 9.08 1.36 48.76 9.08 1.36 42.22 11.88 1.78

4 56.94 8.18 1.23 56.94 8.18 1.23 53.21 10.99 1.65

5 64.07 7.13 1.07 64.07 7.13 1.07 64.07 10.86 1.63

6 69.37 5.30 0.79

Fig. 2 Scree plot exploratory factor analysis
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Psychometric analysis of instrument components
In the initial analysis of items of the questionnaire, based 
on face content validity, which was conducted by a sur-
vey of experts, 15 items were confirmed and all the items 
in the qualitative section were also verified. In the con-
tent validity phase, the results showed that CVI was con-
firmed favorably with the indicators of simplicity (0.973), 
clarity (0.987) and relevance (0.973) and the cumulative 
average (0.978). In addition, item analysis revealed that all 
the items had a score of over 0.80, which manifested the 
content validity of the items. Inasmuch as the number of 
experts who participated in the confirmation of content 
validity was 10, based on the content validity indicator 
provided by Waltz and Bausell (1981), the validity of the 
whole questionnaire and each questionnaire item have 
been confirmed to a great extent [38]. In the CVR, the 
degree of necessity of each item was reviewed, and based 
on Lawshe’s content validity ratio, when the opinions of 
10 experts are collected, the average agreement of the 
opinions is expected to be at least 62% [31]. In the cur-
rent research, the total average was 0.920, and more than 
80% was confirmed for each item except for item number 
13. The only item with a little agreement on its necessity 
was "Using local messengers and social networks" where 
in the agreement rate was 0.4. Of course, due to its con-
firmation using CVI, there was a necessity to compare it 

with other social networks, we kept the item in our study 
to examine it separately in the construct validity phase.

Regarding the reliability of the tool, we checked the 
internal consistency of the questions using Cronbach’s 
alpha, and the internal consistency of the whole ques-
tionnaire was 0.818. Cronbach’s alpha is one of the most 
common tests to measure the internal consistency of 
questions and to determine the reliability, especially in 
Likert scale questionnaires [44, 45]. The amount of Cron-
bach’s alpha index ranges from 0 to 1, and the closer it 
is to 1, the greater internal consistency it has with the 
dimensions of the questionnaire [46–49].

The reliability of the whole questionnaire is expected to 
be at least 0.70 and the amount between 0.8 and 0.9 is 
excellent [50, 51]. Moreover, in the If Item Deleted mode 
of the SPSS software, each item was deleted one by one in 
order and the reliability of the rest of the items was calcu-
lated. If the reliability increases by removing an item, the 
item is problematic and we can edit or delete the option. 
As shown in the reliability results of the questionnaire, 
by removing each item, the reliability of the rest of the 
questions decreased which indicated that each items had 
a positive effect on the overall reliability. Further, when 
the reliabilities of sub-groups and sub-scales were calcu-
lated, the highest reliability was related to the subscale of 
Mobile-based social networks (0.761) and the lowest was 

Table 7 Rotated component matrix and factor loads of UHMQ questions

Items Health Messengers in order of Importance (Priorities)

Mobile application 
and social networks

Medical universities 
formal/informal 
news

Academic 
resource

Internet search Mass media

1 2 3 4 5

Q10. Health‑related groups/Channels on WhatsApp 0.71

Q11. Health‑related groups/Channels on Instagram 0.79

Q12. Health‑related groups/Channels on Telegram 0.85

Q13. Health‑related groups/Channels on local mes‑
sengers

0.47

Q3. Health messages and news from the Ministry 
of Health (SMS)

0.75

Q4. The website of the SUMS or the Ministry of Health 0.63

Q14. Conversation and exchanging news with the family 0.69

Q15. Conversation and exchanging news with col‑
leagues and classmates

0.60

Q1. Scientific books and articles 0.78

Q2. Scientific conferences, webinars and meetings 0.80

Q8. Search health related websites 0.75

Q9. Search for information on Google 0.82

Q5. Radio 0.80

Q6. Television 0.67

Q7. Public Magazines and newspapers 0.59
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connected with mass media (0.633). Another significant 
point in the analysis of Cronbach’s alpha was that the 
value of Cronbach’s alpha is not only affected by the inter-
nal consistency of the questions, but also by the number 
of questions, namely the less the number of questions, 
the lower the Cronbach’s alpha [51, 52]. If the number 
of questions in the present questionnaire increases, it is 
expected that the reliability will also increase.

But the most important part of determining the validity 
of the instrument was calculating the construct validity 
using factor analysis. The validity of the instrument was 

confirmed based on the significant statistical indicators 
and the factor analysis. With KMO = 0.810 and Bartlett’s 
sphericity < 0.001, the adequacy of the sample size and 
the appropriateness of the test were corroborated. Basi-
cally, the value of KMO > 0.80 is a good indicator [40–42].

Likewise, according to Table  5, communalities 
explained by each of the variables exceeded 0.6. The min-
imum expected value for this index is 0.5 [44] and 0.4 and 
0.3 values are also acceptable in some articles [44]. So 
the value 0.6 is a suitable index. In accordance with the 
initial classification of the quantitative phase which was 

Fig. 3 Research steps in developing the questionnaire (Use of Health Messenger Questionnaire)
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based on the essence of the items, 15 items in 6 catego-
ries of academic messengers (books and articles), official 
messengers (website and text messages of the Ministry 
of Health and Universities of Medical Sciences), inter-
net search, Social media, common mobile-based social 
networks (WhatsApp, Telegram, Instagram and Iranian 
social networks) and informal methods (conversation 
with colleagues, classmates and family) were categorized. 
Severin & Tankard (2010) also put formal and informal 
methods in two separate categories [35], but in the analy-
sis of the exploratory factor analysis of this research, the 
two formal and informal categories were merged together 
and placed in one category.

Although, at first glance, these two categories look dis-
sociated in terms of title, the information of the govern-
ment sources of the Ministry of Health (the website of the 
University of Medical Sciences and the notification mes-
sages of the Ministry of Health) is included in the Medi-
cal Sciences category. On the other hand, the category 
of informal sources in this research was defined by two 
items (talking with friends, colleagues, and classmates, 
and talking with the family, friends, and relatives). It 
should be noted that our population and statistical sam-
ple are from students of medical sciences. Accordingly, 
most of their friends, colleagues and classmates are also 
students of the University of Medical Sciences. Therefore, 
the combination of these two categories (Formal /Infor-
mal) can probably be delineated by the construct "The 
Context of the University of Medical Sciences". In fact, if 
our statistical population is not from the students of the 
aforementioned university, these two areas may be sepa-
rated. Once again, we conducted the exploratory factor 
analysis with the assumption of 6 factors. Interestingly, 
these two areas were separated according to theoretical 
bases and finally 6 predicted categories were confirmed. 
Additionally, the present questionnaire covers more than 
0.64 of the concept of health messengers. We checked the 
messaging methods that were more common, and some 
methods such as digital boards installed in the city are 
methods that were not mentioned in the study.

Analysis of students’ preferences in selecting a messenger 
(factor priority)
The second part of the results deals with the analysis 
of students’ preferences in media selection, which was 
based on the factor load of the components. On the 
whole, five factors were extracted in the factor analysis of 
the questionnaire which explained about 64% of the con-
struct according to Table 6.

Social networks and messenger applications
Messengers based on social media was the first mes-
senger factor that had the highest factor load and was 

the students’ first choice. Similar research has reported 
that medical students are busy either in the classroom 
or in clinical settings and have access to smartphones 
more than anything else. Therefore, it can be predicted 
that they mostly have access to the news of health mes-
sages through mobile phones rather than anything else 
[53–55].

Raiman et al. (2017) found that one of the reasons for 
the preference of social media among the students is the 
availability and convenience of using instant messages; 
the immediate benefits of messaging to enhance under-
standing and learning, and the ability to access recorded 
discussions and using “voice” to ask questions.

In fact, in addition to being available, it is a two-way 
communication with feedback [54]. The factors of age 
and generation are also effective. In his research, Kubrick 
showed that the preferences of old people are different 
when compared to young people regarding the choice 
of messengers [56]. Inasmuch as students mostly belong 
to the digital age, they prefer electronic devices and 
feel comfortable with them. Moreover, mobile-based 
approaches are their priorities and had the highest factor 
load.

Among the items of this component, four messenger 
of Instagram, WhatsApp, Telegram and Iran’s national 
messenger were examined. The highest factor load was 
related to Telegram (0.85), followed by Instagram (0.79), 
WhatsApp (0.71) and local messengers (0.47). If we 
deleted national messengers from the questionnaire, the 
impact of this factor would be greater. The reason why 
Telegram was preferred was probably due to the capa-
bilities of the social network of Telegram in transferring 
different pictorial and textual contents and the recovery 
of files in Telegram. For example, there are some mem-
bership limits for channels and groups in WhatsApp, 
while Telegram enjoys a better status. Moreover, speed 
and technical problems of national social networks influ-
ences people’s choice. The preference of international 
over national networks may be because of the open vir-
tual environment which is not limited to a particular time 
or space, is used by all and is not localized. It seems that 
mobile social media will not disappear in the near future. 
Therefore, we should ponder extensively over mobile 
infrastructure as well as how individuals incorporate 
them into their everyday lives [57].

Formal and informal messengers
The sources of health knowledge are divided into two cat-
egories; formal (official) sources (doctors and health ser-
vice providers) and informal sources (family members) 
[1]. However, in the current research, the second factor 
in the health messaging questionnaire was based on the 
opinions of medical students, government messengers 
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affiliated with the Ministry of Health, and informal mes-
saging through colleagues, classmates, friends, and 
family.

Though at first look the two groups look far apart, as 
conversational information which is exchanged among 
friends and families of students of universities of medi-
cal sciences come from resources affiliated with those 
universities. Therefore, integration of the two factors 
can be labelled as ‘University of Medical Sciences set-
ting’. It is crystal clear that in the aforementioned setting 
and the health affiliated fields the websites of the Health 
Ministry and universities of medical sciences are well-
liked and placed as the main page on students’ personal 
computers as most of the university news is broadcast 
via them. On the other hand, university students follow 
many protocols, guidelines and news from the university 
site; thus, this component is among the highest priori-
ties and the foregoing students share the news with their 
classmates, colleagues and families. It seems that in those 
studies the population of which come from universities 
other than universities of medical sciences nor from the 
related fields, the two areas are separate and independ-
ent. This point needs to be further checked in other stud-
ies. For example, in a research study it was illuminated 
that the first health messenger used was TV and Iran 
health networks were preferred followed by specialists, 
public newspapers, radio and internet. Satellite chan-
nels were on the bottom of the list. They also found that, 
although mass messengers may be the first source of 
news via which many people receive information, they 
do not suffice and people prefer face to face interpersonal 
communication to supplement or ensure the accuracy of 
information [3]. In other words, the combination of col-
lective information (one-way) along with individual face 
to face communication is considered a more complete 
method, and people are eager to investigate practical 
experiences of others on the official news they hear.

Academic resources
One of the sources of receiving health information is aca-
demic sources such as experts, books, etc. [35]. In the 
current research, the third health messenger factor is 
academic resources such as academic conferences, books 
and articles. The rank of this component can be affected 
by the type of research sample. Inasmuch as books and 
academic resources are examined in the classrooms and 
some of the valid academic information is reviewed in 
the journals of educational clubs and seminars; therefore, 
access to university professors can all affect the selection 
and priority of academic resources. Wilson believes that 
a wide range of emotional and cognitive attractions are 
used in the field of health. Logical and informative mes-
sages emphasize knowledge and convince the audience 

by stating facts, forms and information (for example, 
facts related to AIDS, its causes, transmission routes and 
prevention methods). Educated people mostly search 
messages which not only augment awareness and knowl-
edge but also have academic credit, while less educated 
ones are attracted by appealing messages [36].

Searching the internet
The fourth factor in receiving health information is 
searching on the internet and free resources in search 
engines. In the era of technology, searching on the 
internet is one of the most important ways of obtaining 
information among people. In terms of availability, the 
internet is one of the main tools in searching for infor-
mation [58, 59]. Research has laid out that most people 
use the internet to search for health information [60–
66]. In this research, searching on the internet was the 
fourth factor. This is due to the fact that medical students 
are exposed to more reliable sources such as academic 
sources and they have access to the website of the Min-
istry of Health whereby they receive reliable information 
However, smart phones increase the possibility of search-
ing on the internet [65].

Mass media
According to the results of the research, the fifth mes-
senger factor is mass media such as radio, television and 
publications. Today, due to the availability of electronic 
publications, social media and social channels related to 
health which are more accessible, the use of paper and 
printed methods has diminished. Since our sample was 
recruited from medical students who have greater access 
to more reliable sources such as professors, specialists, 
the and websites of the university and the Ministry of 
Health. In healthcare environments such as hospitals and 
clinics, access to televisions or radios may be limited for 
medical students and trainees. However, with the wide-
spread availability of internet access and mobile devices, 
searching online has become a more accessible and con-
venient option for obtaining information and learning. 
As such, digital resources and online platforms have 
become increasingly important for medical education 
and training.

However, different groups have different preferences. 
For example, in Razavi et  al.’s (2016) research, among 
health messengers, radio, television, individual face-to-
face training, newspapers and magazines, CDs training, 
holding training courses in the form of pamphlets, were 
announced to be the highest priority [67]. It seems that 
"availability" in time and space is an important point in 
choosing media. For example, in the case of ordinary 
people like housewives, TV is the highest priority, but for 
a driver or an employer with an average education, radio 
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is a suitable choice. Among people with specialized edu-
cation, news is more important due to greater availability 
of specialists and reliable sources.

Interestingly, in our research, students used both offi-
cial and unofficial news. In Khaniki’s research, after 
receiving news from television and radio sources, indi-
viduals’ next priority was interpersonal communica-
tion [3] accounting for the fact that we need face to face 
communication as communication is an important act of 
interaction [68] and we have an interest in sharing with 
others what we hear (dissemination) or testing its valid-
ity. Exchanging messages may be a means to interper-
sonal communication.

Conclusion
The findings of the present study clarified that medical 
students who have greater access to and deeper aware-
ness of reliable sources, have wiser choices while select-
ing messengers. On the other hand, social media enjoys 
greater popularity in terms of transmitting messages 
which shows that students prefer messengers free from 
time and space restrictions; the ones which are con-
stantly available. Therefore, to develop health knowledge 
and awareness, mobile-based methods or enrichment of 
social media are students’ top priorities. It seems that 
ease of access to common and international social media 
can be more effective in improving health knowledge in 
the society. Moreover, it is deemed necessary to enrich 
and periodically update medical science websites.

Medical students and healthcare professionals are often 
on the move due to the nature of their work. They often 
prioritize mobile-based methods and prefer messengers 
that are free from time and space restrictions. The wide-
spread availability of mobile devices and the ability to 
search for and access health information make it easier 
to test health information via mobile devices. Therefore, 
in health policy, attention should be paid to virtual capa-
bilities, especially mobile-based approaches. The ques-
tionnaire used in the present study can be a valid tool for 
measuring individuals’ preferences in selecting messen-
gers. However, due to the specialization of health knowl-
edge and the vital need to acquire it, the results yielded 
by the present questionnaire are likely to be affected by 
participants’ basic information. Future research can focus 
on investigating the effectiveness of mobile-based meth-
ods and social media in developing health knowledge 
and awareness among medical students and the general 
population.

Strengths and limitations of the study
This questionnaire was conducted on 500 participants 
and the data are rich in terms of saturation. The research 
instrument is novel and its validity has been confirmed 

with appropriate indicators. Therefore, it can be used 
in further studies. This work has been limited to medi-
cal students who are part of the health workforces. The 
implementation of this research among other sectors of 
society may yield different results and individuals’ prefer-
ences may vary depending on specialized and non-spe-
cialized basic knowledge. Moreover, all participants were 
students of medical sciences, therefore, the effect of the 
diversity of the level of education was not feasible. We 
examined common messengers in transmitting health 
messages. It is suggested bulletins, digital boards, etc. be 
added to questionnaires in further studies.
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