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ABSTRACT

Background: Non-communicable diseases are a significant public health issue in Lebanon, making it crucial to
promote preventive measures such as informed dietary choices. Food labels play a key role in this, but there is a
disconnect between knowledge and utilization, even among healthcare professionals. This study aimed to
investigate this gap among Lebanese pharmacy students by assessing their nutrition knowledge, usage of food
labels, and the factors influencing their label use.

Materials and Methods: This cross-sectional study examined the knowledge gap among 81 pharmacy students
in Beirut. A validated questionnaire assessed demographics, nutrition knowledge, label features influencing
purchase decisions, and barriers to label use.

Results: Despite having high overall nutrition knowledge (mean score of 82%), students reported inconsistent use
of food labels. Gender did not significantly influence the prioritization of label features. However, students in
higher academic years were more likely to pay attention to production dates (p < 0.001). Additionally, there was
a positive correlation between the frequency of label use and knowledge scores.

Conclusion: This study highlights a persistent knowledge-practice gap in food label utilization among pharmacy
students. Educational interventions tailored to address specific knowledge gaps and perceived barriers are necessary.
Keywords: Food literacy; knowledge-behavior gap; nutrition education; pharmacy students; public health.

INTRODUCTION

In the heart of Lebanon, beneath the whispering cedars
and vibrant kitchens, a silent yet formidable threat looms:
non-communicable diseases (NCDs). These insidious
invaders claim a staggering 91% of lives and affect every
corner of society. Among them, osteoporosis emerges as a
particularly pervasive menace, affecting 70% of the
elderly, surpassing even familiar foes like hypertension
and diabetes. These statistics paint a poignant picture of
families navigating fragility, where laughter is often laced
with unspoken anxieties. Understanding and combating
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this silent enemy is a crucial call to action (1,2).

Chronic diseases leave a lasting impact on people's
lives, causing both physical and emotional distress.
Cigarette smoke curls around conversations, diabetes
undermines strength, and obesity casts a long shadow over
communities. Inactivity becomes a silent enemy, while
hypertension steals the rhythm of laughter. These diseases
are not unique to individuals; they represent a shared
challenge for our community. We can learn from each
other's stories and work together for a healthier future (3).
NCDs lead to premature deaths, disabilities, and decreased
productivity, placing a significant burden on the healthcare
system (4).

In this context, addressing NCDs requires innovative
and cost-effective solutions tailored to the Lebanese
population. Nutrition plays a crucial role in improving
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overall well-being, and understanding food labels is
essential for making informed dietary choices.
Pharmacists emerge as key players in this endeavor. They
not only manage adverse food-drug interactions but also
provide counseling and health education to patients. Their
vital role extends to offering public health advice and
guidance for chronic conditions such as obesity, diabetes,
undernutrition, and even parenteral nutrition support (5).

Today, pharmacists serve as easily accessible points of
contact for many health concerns, acting as a bridge
between the public and essential healthcare advice (6,7).
With one-third of all pharmacy sales involving nutritional
products or nutraceuticals, a robust understanding of
nutrition has become imperative for pharmacists (8,9). As
future healthcare professionals, they are likely to
encounter questions not only about prescription drugs but
also about navigating the complex world of dietary
supplements and making informed nutritional choices.
Moreover, the increasingly evident connections between
diets and diseases underscore the critical importance of
equipping pharmacists with relevant expertise in
nutrition(10).

This is where pharmacy students step into the spotlight,
as they prepare to become the next generation of healthcare
advisors. It is crucial to provide them with sufficient
knowledge of nutrition so they can effectively guide their
patients. Evaluating their understanding of food labels and
the impact these labels have on dietary decisions can reveal
areas that need improvement (11,12). However, a
disconnect exists between theoretical knowledge and
practical application (13). Studies suggest that healthcare
professionals, including pharmacy students, often
demonstrate limited utilization of food labels when
making dietary decisions, despite their understanding of
nutrition (14,15).

OBJECTIVES
This study aims to investigate the gap between
knowledge and behavior regarding food label use among
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pharmacy students in Lebanon. We will achieve this by
focusing on the following key areas:

Prevalence of Label Use: Assess how frequently
pharmacy students in Lebanon utilize food labels to inform
their dietary choices and explore the factors influencing
their label use patterns.

Knowledge-Behavior ~ Disconnect: Evaluate  the
relationship between pharmacy students' understanding of
nutrition and their ability to apply that knowledge when
interpreting food labels. This includes identifying specific
knowledge areas critical for effective label interpretation.

Barriers to Label Utilization: Identify the obstacles
that prevent pharmacy students from fully utilizing food
labels to make informed dietary decisions.

Ultimately, the goal of this investigation is to
contribute to a healthier future for Lebanon. This can be
achieved by enhancing the knowledge and skills of future
pharmacists and providing valuable insights into the
factors that influence dietary decisions in the country. By
empowering pharmacy students to become effective
advisors on healthy food choices, we can take a crucial step
toward preventive healthcare and address the challenges
presented by NCDs. The significance of this journey
extends beyond Lebanon's borders, offering valuable
lessons for other nations facing similar challenges in
dealing with NCDs. By understanding the intricate link
between nutrition knowledge, the utilization of food
labels, and individual dietary choices, we can pave the way
for a healthier future.

METHODS

Study Design and Participants:

This cross-sectional study was conducted from March to
July 2023 with pharmacy students enrolled at LIU University
in Lebanon. To ensure a representative sample across
academic years, we employed stratified random sampling
based on the year of study. We obtained a list of enrolled BS
pharmacy students from university records and randomly
selected participants within each year-stratum in proportion to
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their representation in the population.

Before participating, potential subjects were informed
about the study objectives and provided with an informed
consent form outlining their rights and responsibilities. Those
who agreed to participate then completed a self-administered
online questionnaire designed to assess their food label use
and comprehension.

Instrument Development: Food Label Use and
Comprehension Questionnaire

A 35-item questionnaire, included in the Appendix,
was developed to assess pharmacy students’ use and
comprehension of food labels. The questionnaire was
modified from validated instruments used in previous
studies on food label use (16,17), with a particular focus
on pharmacy students and the Lebanese context. This
adjustment involved extracting key components from the
original tools and integrating aspects relevant to pharmacy
education and the Lebanese market. The questionnaire
comprised the following:

Demographics: This part collected background
information about the participants, including age, gender,
and academic year.

Food Label Use Habits: This part evaluated how
frequently participants read food labels, where they
learned to read food labels, and if they had any health
conditions requiring them to pay close attention to labels.

Perceived Barriers to Label Use: This part delved into
reasons why participants might not always read food
labels, including unattractive design, complex language,
doubts about information accuracy, and personal beliefs
about health and ingredients.

Information Prioritized on Food Labels: This part
assessed which information participants prioritized on
food labels using a format that allowed them to select their
most important choices (e.g., expiry date, ingredients list,
nutritional content, health claims).

Additional Factors Influencing Food Choices: This
part investigated other factors influencing participants'
food choices beyond food labels, such as price, product
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packaging, advertisements, and Ministry of Health
approvals.

The questionnaire used a combination of multiple-
choice and Likert scale questions (ranging from strongly
agree to strongly disagree).

Sample Size:

We used a stratified random sampling approach to
ensure a representative sample of pharmacy students
across academic years. A power analysis conducted using
G*Power formula with Cohen's d effect size of 0.3, a
confidence level of 95%, and a power of 80%, indicated
that a minimum sample size of 40 students per stratum was
needed for subgroup analysis. This sample size was
designed to achieve a margin of error of +/- 5% (assuming
a normal distribution). Although our goal was to recruit
this number, we were able to enroll a total of 81 students.

Given the program size (approximately 300 students
enrolled per academic year), the number of students
recruited varied each year: 12 from the second year, 63
from the third year, 5 from the fourth year, and 1 from the
fifth year. While this exceeds the minimum recommended
sample size overall, the distribution across years may limit
the precision of detecting subgroup effects as initially
anticipated in our subgroup analyses.

Inclusion and Exclusion Criteria:

« Inclusion criteria: Lebanese students enrolled in the
BS pharmacy program at LIU university, aged 18
years or older.

« Exclusion criteria: To ensure that the findings are
applicable to the target population of pharmacy
students at our university, exchange students from
other universities were excluded from participating.
This decision was made in acknowledgment of
potential differences in the pharmacy education
curriculum and program focus across institutions.
Additionally, individuals with visual impairments
that would significantly hinder their ability to read
food labels without assistance were also excluded to
ensure that the data collected accurately reflects
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participants understanding gained from reading food
labels. It is important to note that these exclusion
criteria  were pre-defined and distinct from
participants who opted not to take part or provided
incomplete questionnaire responses.

Variables and Measurements:

* Reasons  for reading or not reading
labels: Participants were asked about their
motivations for using each label element.

* Most important nutritional  data: Participants
indicated which aspect of the food label information
(such as calorie content, fat content, nutrient
percentages) they find most valuable for making
informed choices.

+ Understanding of food labels: Participants rated their
confidence in understanding food labels on a 5-point
Likert scale.

Questionnaire Validation:

Content validity was established through the Delphi
expert inquiry method involving registered dietitians and
public health researchers with expertise in nutrition and
food labeling in the Lebanese context. Cronbach's Alpha
(0.9039) and Spearman-Brown Coefficient (0.9495)
indicate excellent internal consistency and reliability,
respectively (18,19). The Mean Inter-ltem Correlation
(0.3333) within an acceptable range suggests reasonable
commonality among items (20).

Statistical Analysis:

To assess statistical significance, we set alpha (o) at
0.05. The data were analyzed using SPSS software version
26. Descriptive statistics (mean, standard deviation,
frequencies, and percentages) were used to summarize
participant characteristics and their responses to
questionnaire items. Bivariate analyses were conducted to
explore relationships between variables. Chi-square tests
assessed associations between categorical variables, such
as gender and attention to specific label features. T-

Nada M. Sonji, Ghassan M. Sonji

tests were used to assess differences in mean scores
between groups, such as gender and academic year.
Pearson correlation coefficients were calculated to
evaluate linear relationships between continuous
variables, including nutrition knowledge scores and food
label use scores. Spearman correlation coefficients were
computed to assess potential non-linear relationships
between variables.

RESULTS:

As shown in Table 1, more than two-thirds of the
participants at the Beirut campus are young females aged
20-30 years (73% female). Most are moderately active
(49%) and rarely follow specific diets (82%).
Academically, 78% are in their third year, with smaller
groups in other years. Geographically, the majority of
participants are from Beirut (67%), with smaller
contingents from other campuses. This profile indicates a
relatively homogeneous group of young, active students in
their mid-twenties.

Expiration dates are the most important information on
labels, with 70.4% of consumers prioritizing them.
Nutritional aspects also carry significant weight, with key
considerations being calories per serving (35.8%), total fat
(23.5%), and sugar (27.2%). Halal claims influence
purchasing decisions for 40.7% of participants. Consumers
primarily seek indicators of "good" health when evaluating
product claims. The most influential factors are "without
sugar" (48.1%), followed by "high fiber" (37%) and "no
trans-fat" (29.6%). Claims related to lower fat content are
also significant, such as "low fat/light" (17.3%) and
"reduced fat" (21%). Interestingly, aspects like "organic"
(23.5%) and "natural product” (39.5%) attract moderate
attention, while more specific labels like "lactose-free"
(9.9%) or "probiotic" (7.4%) seem to have less influence
(Figure 2).
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Figure 2. Health perception factors influencing purchasing decisions

Table 2 presents the frequency and percentage
distribution of participants' responses regarding their
habits of reading food labels, sources of learning how to
read labels, health problems that require attention when
reading labels, and reasons for not reading nutritional
labels.

To explore student preferences for various product
information attributes on food labels, T-tests were
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conducted to assess potential differences based on gender
and academic year (Table 3). Pearson's and Spearman's
correlation coefficients were calculated to investigate the
strength and direction of the relationships between these
preferences and other variables. Table 4 displays the
correlation between knowledge scores derived from the
questionnaire and other relevant variables, such as age,
frequency of label use, and source of learning.
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Table 1. Demographics and Background of the Study Group

Variables Category Frequency | Percent(%o)
Age <20 25 30.9
20-30 56 69.1
Sex Male 22 27.2
Female 59 72.8
Educational year | Second year 12 14.8
Third year 63 77.8
Fourth year 5 6.2
Fifth year 1 1.2
Campus Akkar 6 7.4
Beirut 54 66.7
Mount Lebanon 1 1.2
Nabatieh 7 8.7
Saida 5 6.2
Tripoli 4 4.9
Tyre 4 4.9
Physical Activity | Active 32 39.5
Moderately Active 40 494
Inactive 9 11.1
On a specific diet | No 66 81.5
Yes 15 18.5

Table 2. Unveiling the Reality of Food Label Utilization in Pharmacy Students

Variables Frequency Pe(zze)nt

Reading the food label when buying foodstuff | Rarely 14 17.3

Most of the times 23 28.4

Never 6 74

Sometimes 29 35.8

Always 9 111
If you know how to read food labels, where Dietician 10 12.3
did you learn it

friend/family 9 111

other 12 14.8

school 5 6.2

TV/Magazine/newspaper/internet 14 17.3

University 31 38.3
Do you have a health problem that requires No 67 82.7
attention when reading a food label?

Yes 14 17.3
Which of the following is/are the reasons why | food labels are unattractive 9 111
you don't read the nutritional labels of foods?

I believe the information on the food label is 3 3.7

incorrect

I don't mind because I'm healthy and at a good 31 38.3

weight

I know what's in the product I bought 20 24.7

I'm afraid to learn the ingredients of the foods | 2 2.5

consume

The language on the product label is too small for 5 6.2

me to read

Words that are difficult to understand are utilized 11 13.5

in food label information
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Table 3. Statistical Analysis of Pharmacy Students' Priorities for Product Information Attributes

Attribute Production Date | Expiry Date | Origin | Shelf Life | Amount
Gender (p-value) 0.506 0.467 0.153 | 0.155 0.954
Academic year (p-value) | <0.001* 0.944 0.070 | 0.894 0.718

Table 4. Correlation Between Knowledge Scores and Predictor Variables

Predictor Variable | Age | Gender | Frequency of Label Use | Source of Learning
Pearson Correlation | 0.223 | 0.056 0.321 0.248
p-value 0.097 | 0.424 <0.001* 0.003*
DISCUSSION into practical skills. Further investigation is needed to

Empowering individuals to make informed food
choices is a crucial aspect of public health initiatives.
Pharmacy students, in particular, play a significant role in
this landscape, as they have the potential to become future
advisors who can effectively translate their knowledge into
practical dietary guidance. However, bridging the gap
between knowledge and behavior remains a persistent
challenge. This discussion aims to explore the underlying
complexities of this disconnect, investigating the hidden
factors and various influences that impact consumers'
engagement with food labels. It specifically focuses on
pharmacy students as a key population that can benefit
from targeted interventions.

Pharmacy students have demonstrated a moderate
understanding of food labels (59.4%), but they rarely apply
this knowledge when making purchasing decisions
(27.4%). This knowledge-behavior gap is concerning,
especially considering their future role as healthcare
advisors who are expected to guide others in making
healthy food choices. As highlighted by Hameed et al.
(21), there is a concerning gap between the knowledge
gained in educational programs and its application in
clinical practice among nurses in Pakistan. This issue is not
unigue and aligns with observations by Vasli et al. (22)
regarding similar challenges in applying knowledge from
programs like CPE. These findings emphasize the need to
bridge this gap by improving healthcare educational
programs to ensure the effective translation of knowledge
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understand this disconnect.

We employed a stratified random sampling approach
to ensure that students from all academic years were
included in the study. However, despite achieving a high
participation rate (78%), it was primarily concentrated
among third-year students. This skewed distribution may
limit the generalizability of our findings to the entire
pharmacy student population at our university. For future
studies employing stratified random sampling, considering
additional stratification criteria beyond academic year,
such as program specialization or campus location, could
improve representativeness. Moreover, implementing
targeted recruitment strategies for each stratum and
adjusting the sample size based on actual student
distribution data could enhance the representativeness of
the sample.

Several factors influenced the frequency of label use.
As shown in Table 2, lack of awareness, perceived
difficulty, and low perceived relevance were significant
barriers for 17.3% of participants. This highlights the need
for targeted interventions to increase awareness and
simplify label interpretation. Conversely, it is important to
examine the factors contributing to consistent label use,
reported by 28.4% of participants, to promote this positive
behavior. Interestingly, 7.4% of participants completely
avoided labels due to reasons such as distrust, complexity,
or health conditions. This underscores the importance of
initiatives that promote labeling transparency, use
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simplified language, and provide support for individuals
with specific needs, as suggested in previous research (23).
Additionally, halal claims were reported by 40.7% of
participants as a factor influencing purchasing decisions,
highlighting the significance of considering religious
dietary needs for a substantial portion of consumers.

University education played a crucial role in label
literacy for 38.3% of participants, highlighting its
importance in pharmacy curricula (Table 2). However, the
influence of dietitians (12.3%), friends/family (11.1%),
and media (17.3%) underscores the potential of informal
networks and accessible resources in fostering label
literacy. This finding is consistent with previous research
conducted by Chau et al. (24). Further investigation into
these diverse pathways could provide valuable insights for
developing comprehensive educational strategies.

To enhance the credibility of our recommendations for
expanding label utilization, recent research supports the
identified areas of focus. According to Grunert et al. (25),
consumer understanding and use of nutrition labeling are
critical factors. Advocating for broader recognition of
label-informed choices beyond participants with health
conditions (17.3%) aligns with efforts to address
misconceptions about good health not requiring label
guidance (38.3%). Additionally, challenging assumptions
about product familiarity (24.7%) and encouraging wider
adoption for preventive health are supported by Grunert et
al.'s insights into factors influencing consumer behavior
regarding nutrition labels. This reference reinforces the
importance of our proposed strategies for maximizing the
impact of nutritional information on consumer choices.

Unattractive label design (11.1%), distrustful
interpretations (3.7%), and complex terminology (13.5%)
necessitate industry collaboration to create clearer, user-
friendly labels that inspire trust and empower consumers,
especially those hesitant to confront potentially negative
information (2.5%). According to Fraser (26), "packaging
design greatly impacts consumer perceptions and
purchasing choices, underscoring the importance of
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collaborative efforts between the food industry and design
experts in crafting engaging and informative labels."
While knowledge of food labels is important, student
preferences for specific label information also influence
purchasing decisions. Table 3 presents the statistical
analysis of these preferences. Interestingly, a moderate
positive correlation was found between student
preferences and production date (Pearson's r = 0.718, p-
value < 0.001), indicating that students who prioritize
fresher products pay more attention to this information.
The analysis also revealed no significant gender
differences in prioritizing any specific attribute (Table 3).
One of the main findings of our study is the
development of a knowledge scoring system to assess
pharmacy students' understanding of food labels. This
scoring system was derived from the study questionnaire,
which examined different aspects of food label
understanding, such as students’ knowledge of key label
components. Each question was assigned a specific point
value depending on the complexity of the information
being tested. The maximum achievable score on the
questionnaire was 40, allowing us to assess a
comprehensive understanding of core food label
interpretation concepts. Table 4 displays the correlation
between these scores and other relevant variables. The
score indicated a statistically significant positive
correlation (p-value < 0.001) with the frequency of label
utilization. Students who regularly reference labels exhibit
a better grasp of the information presented. Conversely,
those who seldom consult labels may benefit from
interventions aimed at improving their ability to interpret
food labels. This finding highlights the potential of
educational approaches that encourage label use to
enhance food literacy among pharmacy students.
Interestingly, while the frequency of label use showed the
most robust positive correlation (p-value < 0.001), the
source of learning also emerged as significant (p-value =
0.003). This implies that exploring diverse learning
methods could be beneficial for students looking to
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enhance their understanding of food labels.

This analysis examined the importance of various
product attributes in purchasing decisions, considering
factors such as gender, academic year, and physical activity
levels. While not all factors showed statistically significant
associations, the results provide valuable insights into how
consumers prioritize different product features. The findings
of this study have substantial practical implications for
pharmacy education and public health initiatives. The study
identified a gap between knowledge and behavior among
pharmacy students, highlighting the need for targeted
educational interventions that enhance  cognitive
understanding and promote practical application. By
incorporating these insights into curricula and collaborating
with industry experts, pharmacy students can be empowered
to become effective advisors, bridging the knowledge-
behavior gap. Furthermore, the findings regarding
influential factors in consumer behavior can guide the
refinement of public health strategies aimed at promoting
informed food choices. The statistical analyses offer
valuable information for developing tailored interventions,
such as gender-specific marketing and improvements in
label design.

Limitations of the study

This study has provided valuable insights into the
knowledge-behavior gap related to food label use among
Lebanese pharmacy students. However, some limitations are
worth noting. Despite a well-designed survey instrument, the
study relied on self-reported data, which can be susceptible to
bias. Additionally, focusing on a single university limits the
generalizability of the findings to a broader population of
pharmacy students. To enhance the robustness of future
research, incorporating objective measures, such as eye-
tracking technology to gauge actual label-reading behavior,
could be beneficial. Furthermore, employing a longitudinal
design would allow for investigating causal relationships
between educational interventions and changes in label-use
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practices. Despite these limitations, this study lays a solid
foundation for further exploration. By addressing these
constraints and incorporating feedback from various
stakeholders (including educators, healthcare professionals,
and consumers) in future studies, we can gain a more
comprehensive  understanding and develop targeted
interventions to close the knowledge-behavior gap and
encourage healthier dietary decisions among pharmacy
students and others.

CONCLUSION

In conclusion, bridging the knowledge-behavior gap
concerning food labels requires a comprehensive and
multi-faceted approach. Our findings highlight the
potential of tailored educational interventions to enhance
students’ understanding and utilization of food labels.
Easily accessible resources, combined with improved label
design considerations, can significantly empower
pharmacy students as future advisors on healthy food
choices. Given the evolving landscape of the food
industry, collaborative efforts between academia and
industry stakeholders are crucial. This synergistic
collaboration is key to fostering informed consumer
choices among pharmacy students and advancing public
health outcomes on a broader scale. As we look to the
future, these insights lay the groundwork for
transformative initiatives that can positively impact the
intersection of nutrition knowledge and consumer
behavior.
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