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ABSTRACT

Background: The consumption of multivitamin products has increased
substantially in the last few years, prompting this study to investigate the
knowledge, attitude, and practice (KAP) of multivitamin use among students
from various healthcare faculties at a private medical college in Lahore, Pakistan.
Objective: The study aimed to evaluate factors affecting the knowledge, attitude,
and practice of multivitamin use among future healthcare providers in a private
medical college in Lahore. Methodology: Our cross-sectional study, conducted
from August 2022 to November 2022, surveyed final and pre-final year students
across medicine, pharmacy, and dentistry faculties. We used a validated
questionnaire to assess the impact of demographic factors (gender, age, faculties,
year of study, and place of living) on multivitamin usage. The questionnaire
featured sections on knowledge, attitude, and practices. The descriptive statistics
(percentage, frequency, mean) were analyzed using SPSS version 21. Inferential
statistics (one-way ANOVA) were applied to find the correlation among the
variables. Result: The results of our current study indicated a statistically
significant difference in knowledge about multivitamins among different age
groups with p=0.001. The study also found a substantial difference in the use of
multivitamins among students from other faculties, with a p-value of 0.055 and
no statistically significant difference in attitude towards multivitamin use across

various demographic factors. Conclusion: Although age and faculty affiliation
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affected knowledge and patterns of multivitamin usage, attitudes towards multivitamin use were consistent across all demographic

groups.

Keywords: Knowledge, Attitude, Practice, multivitamins, healthcare providers, dietary supplements.

1. INTRODUCTION

Diet and nutrition significantly influence the maintenance of health and disease prevention (Block et al., 2007). In today's society,
individuals with busy schedules frequently struggle to maintain an adequate diet. Individuals who skip meals owing to time
constraints and those who struggle to consume regular food, such as the sick and old, sometimes rely on multivitamins or dietary
supplements to maintain their health (El-Kadiki and Sutton, 2005; Sebastian et al., 2007). In recent years, there has been a progressive
shift among the population in eating habits and nutritional patterns, coinciding with the improvement in their standard of living (Liu et
al., 2018). Consuming an imbalanced diet causes a deficiency of essential micronutrients (Perez-Escamilla et al., 2018). There has been a
significant rise in the use of multivitamin products in recent years, with approximately 20 to 30% of the population in developed
countries regularly using multivitamin supplements (Sekhri and Kaur, 2014; McNaughton et al., 2005).

The global market for dietary supplements is worth $152 billion. Research conducted in the United States found that 49% of adults
use nutritional supplements, with 44% of males and 53% of females being documented users (Bailey et al., 2011). As per the World
Health Organization (WHO), there is a growing global need for health products, with about 80% of the world's population utilizing
these items. Pakistan is located in South Asia and experiences greater demand for nutraceuticals. Chronic non-communicable diseases
(NCDs) such as cancer, type 2 diabetes, osteoarthritis, and obesity are significant public health issues in both developed and developing
countries. Physical inactivity, alcohol consumption, and stress are often the cause of non-communicable diseases (NCDs).

Nutrients can potentially modify the underlying pathogenic pathways associated with these diseases (Wu et al., 2015). Antioxidants
mitigate oxidative harm; folic acid controls DNA methylation, and vitamin D and calcium impact bone metabolism (Huang et al., 2007).
Excessive consumption of multivitamin supplements can lead to unanticipated health complications. Therefore, the extensive use of
supplements sometimes raises concerns due to the possibility of negative consequences such as neurological problems, gastrointestinal
issues, liver damage, defects of birth, and interactions with other drugs (Sharma et al., 2014). There has been a rise in the use of
multivitamins among young people, with surveys conducted in the United States showing that over 66% of college students use
multivitamins (Lieberman et al., 2015).

In addition, the survey found that 74% of students with a background in health sciences reported taking multivitamins, compared
to non-health sciences students (Moore and Saddam, 1999). Healthcare professionals who possess information regarding multivitamins
should apply logical decision-making when using these pharmaceutical drugs in their practice. The program instructs individuals on
how to choose, assess, and justify the usage of multivitamins. The hypothesis suggests that individuals' ideas and attitudes toward
multivitamins can affect their decision to utilize them. Therefore, this study was carried out among healthcare provider students
enrolled in a private medical college in Lahore, Pakistan, to document their knowledge, attitude, and practice about the usage of

multivitamins.

2. MATERIAL & METHODS

This research employed a cross-sectional study design to assess the knowledge, attitudes, and practices regarding multivitamins
among final-year and pre-final-year students at a private medical college in Lahore. The study targeted students enrolled in the faculty
of pharmacy, medicine, and dentistry. The participants were diverse in age, gender, race, and living status. Data collection for the study
occurred between August 9th and November 30th, 2022, utilizing a validated questionnaire. This research study aimed to assess
knowledge, attitude, and perception of multivitamin products among future healthcare providers in a private medical university in
Lahore, Pakistan. The survey targeted pre-final and final-year medical, dental, and pharmacy students from private medical college,

with a minimum sample size of 50 from each faculty. However, 286 students participated.
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Inclusion criteria
The study included all pre-final and final-year medical, dental, and pharmacy students willing to participate and filled the distributed

form.

Exclusion criteria

The exclusion criteria include first-year, second-year, and third-year students of medicine, dental, and pharmacy at private medical
college.

Students from the physiotherapy, biotechnology, and nutrition sciences departments at the private medical college are also excluded

from the study.

Data collection method

The questionnaire assessed knowledge, attitude, and perceptions of multivitamins and their use among future healthcare providers
among a private medical college student. A few expert lecturers then verified it. After validating the questionnaire and making the
necessary changes, we obtained the final version. This study used a structured questionnaire with 36 questions categorized into
knowledge, attitude, and practice of multivitamin use. The Likert scale (strongly disagree, disagree, neutral, agree, and strongly agree)
was used as a linear scale in Section A, which is attitude-based. Section B (knowledge questions) is based on the selection of correct
answers. In Section C (practice questions), participants select either "yes" or "no" for their answers.

The first part of the questionnaire included an informed consent form and collected demographic details such as gender, age,
faculty, year of study, and place of living. The second part of the form includes ten attitude-based questions, ten knowledge-based
questions, and ten practice-based questions. The linear scale questions (attitude-based) ranging from “strongly disagree” to “strongly
agree” are scored from 1 to 5. The strongly disagree scored 1, disagree scored 2, neutral scored 3, agree scored 4, and strongly agree
scored 5. In the knowledge and perception-based questions, the correct answer scored 1, and the wrong answer scored 0. Practice-based

questions consist of two options, either "yes" or "no", where only one correct answer can be chosen.

Ethical approval and confidentiality
The Lahore Medical and Dental College Human Ethics Committee approved the study protocol, including demographic authorization,
on July 4, 2022. After reviewing ethical aspects, the Faculty Research Committee obtained ethical clearance. Participants were informed

about the study and agreed to participate. All their information was kept confidential for research purposes only.

Statistical Analysis

The collected data were entered into SPSS version 21. A descriptive analysis was then conducted to determine the percentage,
frequency, mean, and standard deviation for the quantitative data. The normality of the data was checked using SPSS with the
Kolmogorov-Smirnov test, and the assumptions of Skewness and Kurtosis tests were verified to confirm the normality of the
distributed data. Parametric tests, such as the One-way ANOVA test, were used, and a p-value of less than 0.05 was considered

statistically significant.

3. RESULTS

The study included 286 participants who completed the questionnaire. Among them, most of the respondents were females (59%), and
the rest were males (41%). One hundred and nineteen participants were from the faculty of medicine, 120 from the faculty of pharmacy,
and 47 from the faculty of dentistry. Among them, 208 students were from the pre-final year, and 78 participants were from the final
year. The largest age group of participants (78%) fell between 21 and 25 years old. Additionally, 76% of the 286 participants classify as
non-hostile.

Table 1 indicates no significant differences (p > 0.05) in student attitudes toward multivitamins based on gender, faculty, age, year
of study, or place of living. Table 2 summarizes the practice of students regarding the use of multivitamins, and it demonstrates a
significant difference among faculties with p = 0.005. According to Crohom’s classification, 1?2 is 0.020, indicating a weak positive

association. On the other hand, gender, year of study, age, and place of living showed no significant difference. Table 3 suggests a
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statistically significant difference in knowledge about multivitamins among different age groups with p=0.001 and n? is 0.047,
suggesting a small positive association. Compared to other variables, the p-value observed was much higher than the commonly used
threshold of p > 0.05. That indicates no statistically significant difference in knowledge about multivitamins concerning gender, faculty,

year of study, or place of living.

Table 1 Attitude of Students on Multivitamin use

Outcome 95% Confidence Interval (C.I)
bl Mean (SD) stic (d ] Effect size
Variable Lower bounds | Upper bounds t- statistic (df) | p-value 02)
Gender
Male 41.12+4.72 40.26 41.98
8.65 (1,284) 0.536 -
Female 41.47+4.76 40.75 42.20
Faculty
Medicine 41.05+£3.75 40.36 41.73
Pharmacy 41.70+5.79 40.65 42.74 28.54 (2, 283) 0.531 -
Dentistry 41.08+3.93 39.92 42.24
Age
18-20 40.32+5.54 38.86 41.78
21-25 41.57+4.51 40.97 42.16 38.16 (2, 283) 0.183 -
>25 42.20+3.78 37.70 47.10
Year of Study
Pre-final Year 41.22+4.96 40.54 41.90
- 8.046 (1, 284) 0.550 -
Final Year 41.60+4.09 40.68 42.52
Place of living
Hostellar 41.03+5.91 39.60 42.46
7.989 (1, 284) 0.552 -
Non-hostellar 41.42+4.32 40.85 42.00

Table 2 Practice of Students on Multivitamin use

Outcome 95% Confidence Interval (C.I) L Effect
Variabl Mean (SD) t- statistic (df) | p-value | )
anable Lower bounds | Upper bounds size (2)
Gender
Male 5.46+1.85 5.16 5.83
4.552 (1,284) 0.255 -
Female 5.75+1.87 5.47 6.04
Faculty
Medicine 5.43+1.82 5.11 5.77
Pharmacy 5.96+1.80 5.63 6.28 10.078 (2,283) | 0.055 0.020
Dentistry 5.38+2.05 478 5.98
Age
18-20 5.67+1.73 5.22 6.13
21-25 5.62+1.88 5.37 5.87 2.378 (2,283) 0.506 -
>25 6.60+2.88 10.18 10.18
Year of Study
Pre-final Year 5.63+1.87 5.37 5.89
- 0.114 (1,284) 0.857 -
Final Year 5.68+1.86 5.26 6.10
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Place of living

Hostellar 5.34+2.03 4.85 5.83
8.497 (1,284) 0.118
Non-hostellar 5.74+1.81 5.50 5.98
Table 3 Knowledge of Students on Multivitamin use
95% Confidence Interval
. (CD -
Outcome Variable Mean (SD) t- statistic Effect
Lower Upper @ p-value e (12)
size
bounds bounds L
Gender
Male 19.47+2.65 18.99 19.95
0.029 (1,284) 0.948 -
Female 19.45+2.52 19.07 19.83
Faculty
Medicine 19.42+2.47 18.97 19.87
Pharmacy 19.72+2.18 19.32 20.11 11.585 (2,283) | 0.173 -
Dentistry 18.89+3.53 17.85 19.93
Age
18-20 18.41+3.69 17.44 19.38
21-25 19.70+2.13 19.41 19.98 43.831(2,283) | 0.001 0.047
>25 21.00+1.87 18.68 23.32
Year of Study
Pre-final Year 19.38+2.81 19.00 19.77
4.112 (1,284) 0.431 -
Final Year 19.65+1.76 19.26 20.05
Place of living
Hostellar 19.29+2.74 18.63 19.96
2.397 (1,284) 0.548 -
Non-hostellar 19.51+2.52 19.17 19.85

4. DISCUSSION

The current research assesses knowledge, attitude, and consumption of multivitamins among students of different faculty. In the
current study, we examined student's knowledge of multivitamins and found no significant gender-based differences. This result
suggested that both male and female students have an equal level of understanding about the use of multivitamins, their benefits, and
their potential risks. The possible reasons could be that male and female students receive the same information about multivitamins in
their coursework and practical training sessions, leading to similar knowledge levels. A similar study conducted in Jordan revealed no
significant difference in the knowledge of multivitamins between males and females (Ghazzawi et al., 2022). However, another study of
679 participants in Saudi Arabia found a statistically significant relationship between gender and knowledge about multivitamins (P <
0.01) (Algaeed et al., 2019).

The probable reason behind this could be the large number of participants included in the study, and data also showed that the
number of females was more in contrast to males. The data reveals no significant differences in knowledge based on the faculty.
Students from the Medicine, Pharmacy, and Dentistry faculties all demonstrated similar levels of knowledge about multivitamins,
suggesting that the curriculum and exposure to health-related information across these disciplines are comparable. Similarly, the year
of study (pre-final year versus final year) showed no significant difference in knowledge. It is possible that students consistently receive
information about multivitamins from lectures, textbooks, and other educational resources throughout their academic years. The place
of living, whether students lived in hostels or off-campus, also showed no significant difference in knowledge levels.

The results indicate that living arrangements do not affect students' access to or retention of information regarding multivitamins.

The study carried out at the College of Medicine of the University of Lagos, Idi-Araba, Lagos, consisting of 300 students from the final
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year of various departments in the College of Medicine, demonstrated that there exists a significant difference in knowledge and use of
multivitamins among students from different departments with pharmacy students having more knowledge. The reason for this could
be that pharmacists are involved in dispensing and counseling patients regarding the use of multivitamins, so they continuously
update their knowledge to communicate effectively with patients. A descriptive cross-sectional questionnaire-based study conducted
on 319 student participants at a medical university in the U.A.E. revealed that no significant association was found between the use of
multivitamins and place of living (Rosalia et al., 2017).

The analysis of the current research indicates that knowledge about multivitamins significantly increases with age. Especially
students aged >25 years had the highest mean knowledge score (21.00 + 1.87), followed by those aged 21-25 years (19.70 + 2.13), and the
youngest group, aged 18-20 years, had the lowest mean score (18.41 + 3.69). The differences between these age groups were statistically
significant. The possible reason for the positive association between age and knowledge about multivitamins could be that as students
age, they also advance in their academic careers, thereby gaining more knowledge and experience. In contrast, the study conducted in
Malaysia showed that younger participants (under 25 years old) had better knowledge about multivitamins than older students.
Various factors, such as differences in study design and sample characteristics, could account for the disparity in our findings
(Mohiuddin et al., 2020).

Another study conducted in Canada supports our research findings, indicating that as individuals age, their knowledge of
multivitamins increases, and there is a positive correlation between age and expertise in multivitamins (Hoover et al., 2017). The
current study’s results indicate a significant impact of faculty on the utilization of multivitamins. The analysis indicates pharmacy
students have higher mean values (5.96+1.80) compared to medicine and dentistry students, who have mean values of (5.43 + 1.82) and
(5.38 + 2.05) respectively. The possible reason could be that pharmacy students study pharmacology and are also well aware of the
dose, benefits, and risks, ensuring adequate knowledge for the personal use of multivitamins. Similarly, another study conducted in
India and Ajman also displayed the significant effect of the faculty on multivitamin use (Sharma et al., 2014; Shahwan and Al-Abdin,
2018).

While the faculty showed a significant effect, other variables such as gender, age, year of study, and place of living did not show
substantial differences in multivitamin use. The study conducted in the United States revealed that female students were more likely to
take multivitamins than men (Spencer et al., 2006). These findings are contrary to our conclusions. The reason could be that women are
more conscious regarding their health and beauty as well as they undergo specific lifetime changes such as during menstruation,
pregnancy, breastfeeding, and menopause, and multivitamins can help them to address these changing nutritional requirements.
Another study conducted in UAE concluded that as students’ progress through the years in medical college, they become more
informed about the uses, benefits, and side effects associated with multivitamins (Rosalia et al., 2017).

The current research analysis revealed no significant difference in attitudes toward multivitamin use based on gender, faculty, year
of study, age, and place of living. The reason could be that Students in these fields typically have access to the same academic
resources. This exposure to uniform information about the benefits and limitations of multivitamins can result in similar attitudes.
Similarly, another study conducted in Malaysia aligns with our results that there is no significant association in the attitude of different
faculties towards the use of multivitamins (Zakaria et al., 2024). Another study in Pakistan demonstrated no significant associations
between demographic factors (gender, age, year of study) and attitude toward multivitamin usage (Abdullah et al., 2023). However,
another research conducted in Libya stated that there was a significant difference (p=0.001) between the faculties of research and their

attitude towards multivitamins (Shaboun et al., 2023).

Limitations

There are certain limitations associated with this study. This study was conducted in a single city and institute, which might limit the
generalizability of the findings to students in different regions or educational settings. The current study did not account for other
demographic variables such as socioeconomic status, academic performance, and personal health status, which could potentially

influence the knowledge and attitudes towards multivitamin use.
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5. CONCLUSION

Gender, year of study, and place of living had no debatable association with knowledge and practice of multivitamin use. However, the
results showed significant differences regarding knowledge of multivitamins among different age groups. Older students (>25 years)
demonstrate higher knowledge levels compared to younger students (18-20 years). Similarly, faculty has a significant effect on the use
of multivitamins. The study indicates no significant differences in attitudes toward multivitamin use based on gender, faculty, year of

study, age, or place of living. The study highlights the demographic factors such as faculty and age influence knowledge and usage

patterns.
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