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Abstract
Objective: This study investigated on the source of knowledge on dietary use among females adults in Accra, Ghana. 
Methods: A cross-sectional study design was used with a sample size of 392 females adults in Accra, Ghana. The study’s respondents answered a valid and reliable questionnaire (Cronbach's alpha = 0.665 and valid at 2-tailed significant value). Pie Chart and Chi-square analyses were used to identify the significant difference between the objective. 
Results: According to the report, all respondents had knowledge about dietary supplements. 38% of respondents acquired their dietary information from the internet, 32% from health professionals, 2% from friends and family, 8% from the media. In addition, it discovered an association between knowledge and dietary supplement use among female adults in Accra, Ghana. Younger female adults had more knowledge about dietary supplements than older female adults. 
Conclusion: In conclusion, health promotion needs to be channeled towards the internet other than the media and health facilities only, to provide the right education on dietary supplements among females to ensure the safeness of dietary supplement consumption.
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Introduction
Dietary supplements (DSs) are profitable for the food industry because they meet a need for the cutting-edge nutritional supplements that promote health (1). The use of DSs have increased, and they are quite popular in some countries (2). DSs are in different range such as herbs, botanicals, sports and weight-loss aids, and meal alternatives, which are available in both isolated and concentrated forms (3, 4). Dietary supplements are consumed in specific doses, whether in tablet, powder, or liquid form. In the past, people often used dietary supplements to make up for a diet lacking essential nutrients or in maintaining a good health (3). 
“The prevalence of multivitamin or mineral supplement use among adults, especially those aged 60 and beyond, exceeds 60% in developed countries” (3). “In 2018, individuals in the United States allocated around $30.7 billion towards the purchase of dietary supplements and vitamins” (5, 6). Research indicates that individuals take DS for many purposes, including maintaining a good health, compensating for vitamin deficiencies in their diet, and enhancing their cognitive and physical abilities (7, 8). Access to DS is unrestricted in many countries because of the absence of regulations governing its usage (9). It is widely acknowledged that DS, especially herbal DS, can have negative interactions with other drugs (10). 
However, Americans who receive prescriptions for chronic health issues reportedly use DS (9). This emphasizes the need for pharmacists to comprehend and use of DS. Community pharmacists are in an advantageous position to provide guidance and discuss alternative choices, as DS are easily accessible in their area. The occurrence of such conversations between the consumer and the pharmacist may be subject to doubt due to a perceived absence or insufficient level of knowledge. Studies indicates that community pharmacists lack knowledge and awareness about nutritional and herbal supplements (11). 
Nevertheless, it seems that pharmacists are resolute in their commitment to fulfill DS requirements (7). Pharmacists who have direct contact with patients must get training on drug screens (DS) and possible drug interactions. Patients should also get an impartial, evidence-based assessment on the safe use of DS from health professionals (11). The Dietary Supplement Health and Education Act of 1994 (DSHEA) (12) categorises items containing compounds intended to augment the diet as dietary supplements (DSs). The nutritional constituents included in dietary supplements are vitamins C, E, B-6, B-12, and A, magnesium, and zinc, along with amino acids and botanicals (13). Despite the significance of dietary supplements for health, particularly for women of reproductive age approaching pregnancy, there is a paucity of studies examining the dietary supplement status of this demographic, especially in Africa. 
Ghana is among many African nations with the dual challenge of malnutrition, which is characterised by the coexistence of undernutrition and overnutrition. Diabetes and cardiovascular disease are among the top ten causes of mortality in Ghana, along with newborn diseases such as preterm birth, and insufficient dietary supplement consumption is associated with these health outcomes (14). In 2017, 47% of pregnant women in Sub-Saharan Africa exhibited anaemia, while 14% suffered from vitamin A insufficiency. The 2017 Ghana Nutrition Policy states that anaemia adversely impacts the mental and physical development of children, as well as contributing to preterm delivery and low birth weight (15). The 2022 Ghana Demographic and Health Survey indicates an anaemia prevalence rate of 51% in pregnant women and 40% in non-pregnant women. The incidence of anaemia in Ghana exceeds 40% (16).

Objective
This study seeks to investigate on source of knowledge and dietary use among female adults in Accra, Ghana. This study will provide statistics on the source of knowledge of dietary supplement use. This study will provide health professionals with scientific facts on source of dietary supplements information as well as identify the right platform to share dietary supplement education to female adults or the general public to improve their health and well-being.

Hypotheses
HO: There is no significant correlation amid source of knowledge and use of dietary supplements.
H1: There is a significant correlation amid source of knowledge and use of dietary supplements.

Materials and Methods
This cross-sectional study was explored in Accra, Ghana, across 29 districts of the region. Ghana was selected for the research due to the high rate of nutrient deficiencies in Ghana. Accra was selected due to most of the Ghanaian residents, live in Accra. Data was taken once in a specific duration (May 2023 - December 2023).
Sampling
In Greater Accra, 54% of adult females are employed in the workforce. This research uses probability sampling methods. The sample size was determined using the Cochrane algorithm, based on a prevalence rate of 54% among working-class female adults. The sample size was determined to be 380, with an additional 12 included to account for oversight in questionnaire completion, resulting in a total of 392 female adults in Accra. A simple random sampling method was used to guarantee that each lady aged 21 to 40 years throughout the 29 districts in Accra had an equal probability of selection for the research. This study focused on females aged 21-40 years due to their concerns regarding skin appearance, heightened susceptibility to chronic illnesses, and experiences of mental stress stemming from work, family obligations, menstrual cycles, pregnancy, breastfeeding, and other hormonal fluctuations.

Sample Size Recruitment
1. Research officer selected respondents from major popular towns in Accra such as Ga West, Okai Kwei South, Okai Kwei North, Ga East, Ga South, Ga North, Ayawaso West, Ayawaso North, Ayawaso East.
2. Respondents were asked if they could join in a research study, those who agreed continued.
3. Respondents were asked whether they are between the ages of 21-40 years, those who were above and below were thanked and told they could not participate.
4. Respondents who fit the age range, completed the questionnaire.

Data Collection
An English language self-structured questionnaire was administered to the study’s participants. The development of the questionnaire addressed the research purpose of providing data about the source of knowledge of dietary supplements in Ghana. Participants completed a valid and trustworthy online questionnaire, with a Cronbach's alpha of 0.665 and a significant two-tailed value. Data collection adhered to the guidelines set by the American Psychological Association, ensuring the total anonymity of all information gathered. 

Data analysis
On the day of data collection, errors were rectified by reviewing the completed questionnaires for consistency and completeness. Researcher meticulously cleaned, organised, and coded the data before entering it into SPSS version 22. The sample population was characterised by descriptive statistics, yielding frequencies and percentages of the respondents' attributes for engaging in the research. The independent variable is the source of knowledge and dietary practices, whereas the dependent variable is female adults in Accra, Ghana. The researcher used cross-tabulation and chi-square testing to check the Pearson chi-square value, which looks at the differences between what was actually observed and what was expected in a table, to find out if there is a relationship between the variables. A p-value of 0.05 is deemed statistically significant. Pie Chat presents the statistics of knowledge about dietary supplements, together with the sources of information used by adult females concerning the dietary supplements they take in.

Data Analysis Sub-section
The study indicated a Pearson chi-square Value (23.062) measures the discrepancy between the observed and expected frequencies in a contingency table. It quantifies how much the observed data diverge from what we would expect under the null hypothesis. The p-value (0.000) indicates the probability of obtaining a chi-square statistic at least as extreme as the one observed, assuming that the null hypothesis is true. It helps us determine whether the observed association is statistically significant. 

Results
Socio-demographic Characteristics
The study involved 392 female adults in Accra, Ghana. As shown in Table 1. 100% of the respondents were aged below 40 years old, with majority at the rate of over 80% being between 21-30 years, showing that data been skewed towards younger adult respondents. Majority of the respondents were tertiary educated women, who live in urban areas and are employees.

Definitions
· No formal education means a person who did not attend the formal school system
· BECE: Basic Education Certificate Examination
· WASSCE: West African Senior School Certificate Examination
· TERTIARY: University education
· Urban: cities, town
· Rural: village, slums
· Self employed: Entrepreneur, Business owner
· Employed: public and private staff of a company
· Unemployed: not working to earn an income


Table 1: Summary of a frequency table on participants socio-demographic characteristics
	Variable
	Category
	Frequency
	Percentage

	Age
	21-30 years old
31-40 years old
	333
59
	84.9
15.1

	Education
	No formal education
BECE
WASSCE
TERTIARY
	13
0
9
370
	3.3
0
2.3
94.4

	Residence
	Urban
Rural
	374
18
	95.4
4.6

	Employment Status
	Self Employed
Employee
Unemployed
	93
215
84
	23.7
54.8
21.4



This table (Table 1) indicates that younger female adults (21-30 years old) have knowledge on dietary supplements more than older female adults (31-40 years old). In addition, tertiary graduates, employees as well as female adults who live in urban areas have knowledge on dietary supplements more than female adults who are not in these categories.




Objective Testing
Figure 1: Knowledge and Dietary supplements use among female adults in Accra 
  

In the pie chart above (Figure 1), the study indicated that, 100% of respondents have knowledge about dietary supplements.

Figure 2: Summary data on the source of knowledge on the utilization of dietary supplement among female adults in Accra 

In the pie chart above (Figure 2), the study indicated that 38% of respondents acquired their dietary information from the internet, 32% from health professionals, 2% from friends and family, 8% from the media. 

Table 2: Summary of a Chi-Square Table on Source of Knowledge on Dietary Supplement use.
	Age
	Internet
	Health Professionals
	Family & Friends
	Media
	Pearson Value
	P-Value

	21-30 years old
	131
	108
	76
	18
	23.062
	0.000

	31-40 years old
	16
	18
	11
	16
	
	



This table (Table 2), the chi-square is a statistical test used to determine whether there is a significant association between two categorical variables. The pearson chi-square Value (23.062) measures the discrepancy between the observed and expected frequencies in a contingency table. A higher chi-square value typically indicates a greater difference between these frequencies. The p-value (0.000) indicates the probability of obtaining a chi-square statistic at least as extreme as the one observed, assuming that the null hypothesis is true. It helps us determine whether the observed association is statistically significant. This indicates that there is a statistically significant association between knowledge and dietary supplement use among female adults in Accra, Ghana.  

Discussion
[bookmark: _GoBack]According to the study findings, 100% of female adults in Accra-Ghana, have knowledge about dietary supplements. 38% of respondents acquired their dietary information from the internet, 32% from health professionals, 2% from friends and family, 8% from the media. In addition, there is a statistically significant association between knowledge and dietary supplement use among female adults in Accra, Ghana. Younger female adults have more knowledge about dietary supplements than older female adults. 
A growing proportion of individuals in rapidly developing countries are resorting to the internet as a means to get the necessary health information. Industrialized countries like the United States and Japan mirror this phenomenon, with over 70% of their population relying on the internet as their primary information source, particularly for health management (17, 18). This inclination is not surprising, considering the widespread accessibility to the internet and the advanced technical education of today's young generation. Furthermore, the complex environments in which these online health treatments or programs operate make their implementation solely through technical means unfeasible (19). 
Therefore, in the realm of digital health literacy, it is crucial to ensure that the development of electronic materials for consumers aligns with their literacy levels. An essential competency for eHealth users is "eHealth literacy," which refers to the ability to read, understand, and assess health information obtained online and then use that knowledge to address a health concern (20). The eHealth literacy scale consists of five levels that represent the range of skills required to actively engage in the use of information technology to improve health. Skill in operation and navigation constitute the lowest tiers of the scale, whereas the higher tiers need proficiency in information selection and assessment (21). 
Enhanced eHealth literacy may benefit developing countries by facilitating better availability of online health information resources. Developed countries like the US, Finland, China, and Japan have primarily conducted research on eHealth literacy, focusing specifically on college students and young adults (22, 23). Limited research has examined the correlation between eHealth literacy and health behaviors in general, and even fewer studies have investigated its relationship with the health behaviors of young people in developing countries, particularly (24). Despite the growing reliance of impoverished countries on online health services, the industrialized world's concept of eHealth literacy remains largely unexplored (25). 
Researchers propose technology-based health information as a technique to enhance health literacy, but comprehensive research on Ghanaian health literacy levels, particularly among those seeking health-related education, is lacking (26, 27). Despite Ghanaians' widespread use of the internet to acquire knowledge about various supplements and make well-informed decisions regarding their use, the Ministry of Health in Ghana does not have jurisdiction over online health education. Due to the predominant presence of younger female internet users, it becomes particularly difficult to confirm their adherence to the prescribed medications.
In Tarid et al’s study, 99% of the 401 participants reported using Google for health-related information, and 365 individuals reported using it regularly overall. Among the other social media platforms examined, 196 out of 311 Facebook users, 179 out of 287 Wikipedia users, and 40 out of 265 Twitter users reported using these platforms to seek or provide health-related information. Researchers found no significant correlation between perceived eHealth literacy and the usage of these specific social media platforms (28).

Conclusion
This study investigated on the source of knowledge and dietary use among female adults in Accra, Ghana. It was discovered that 100% of female adults in Accra, Ghana have knowledge about dietary supplements. 38% of respondents acquired their dietary information from the internet, 32% from health professionals, 2% from friends and family, 8% from the media. In addition, there is a statistically significant association between knowledge and dietary supplement use among female adults in Accra, Ghana. Younger female adults have more knowledge about dietary supplements than older female adults. This study recommends that, health promotion needs to be channeled towards the internet other than the media and health facilities only, to provide the right education on dietary supplements among females to ensure the safety and efficacy of dietary supplement consumption. Further studies needs to be conducted on why reproductive aged females prefer using the internet to source dietary information instead of the healthcare professionals.

Practical Recommendation
 Because most people now get their nutrition information online, health education campaigns need to change to reflect this trend.  The following measures should be considered by those working in public health, nutrition, and politics:
Developing Online Health Education Based on Evidence
Those involved in public health should create and distribute digital material about dietary supplements that is both culturally relevant and scientifically reliable.  Online initiatives, instructional websites, and social media activities that encourage women to utilise supplements safely and intelligently may fall under this category.
Building a Strong Online Presence
Health professionals may enhance their online presence by offering trustworthy nutrition advice on many platforms.  In order to close the knowledge gap between patients and doctors, this might include online consultations, webinars, and social media engagement.


 Policy Recommendations
The Food and Drugs Administration (FDA) and other relevant government organisations should include digital health literacy programs in national nutrition and health promotion policies. 
Digital Health Literacy
This would be the first step in integrating digital health literacy into national health policy. Supplement usage choices may be made with more confidence if women are better able to assess the credibility of health information found online.
Online Dietary Supplement Information Regulation
Establishing and enforcing regulatory frameworks to monitor and oversee the transmission of dietary supplement information on digital platforms should be a top priority for government agencies. This will ensure that information shared online adheres to established health standards and reduce the likelihood of people falling for false promises.

Strength and Limitations
The study's design is its most robust aspect, using a comprehensive methodology to address the little-explored scientific issue. The author highlights a limitation despite the study's successful conclusion. This kind of research may be susceptible to response biases, including cultural or linguistic biases. As the subject matter was a self-administered questionnaire, data collection mostly relied on the respondents' capacity to properly and honestly disclose their sources of knowledge on dietary supplement use. However, this research provides valuable insights into an area that has not received much attention in the Ghanaian context.
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