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[bookmark: _Toc227620202]The prevalence of the problem(s) identified in health and/or social care   
The UK Biobank cohort (~440,000 participants): 
· 57.2% of South Asians had been vitamin D deficient in wintry weather/spring, as compared with 38.5% of Black Africans and 17.5% of white Europeans, showing full-size ethnic disparities (UK Biobank study) (Jolliffe et al., 2020). 
· In a multicultural London population, deficiency affected 25% of Black people, 21% of Asians and 17% of Whites, indicating a better chance among ethnic minorities in urban UK populations (Sharma et al., 2024).  
[bookmark: _Toc227620203]Introduction, including a Literature Based Background to the Study 
Deficiency in vitamin D is a worldwide health issue; however, its rate is higher in proportion in ethnic minority groups in the United Kingdom. Although UVB radiation cannot penetrate the skin of people in the north of the UK, South Asian, Black, and mixed-ethnic people are at greater biological risk because of the dark colour of their skin (high melanin levels) and the need to spend more time in the sun to synthesise vitamin D (Chauhan et al., 2022). The latest statistics indicate that the deficiency rates in these groups can go as high as 57%, which is considerably higher than the 17.5% of the White European population (Cui et al., 2023). This study was conducted because health inequalities are a multifaceted issue. Demographic factors including age and length of life and cultural lifestyle choices like simple clothing and particular dietary patterns complicate serum level attainment (Goudarzi et al., 2024). Income and healthcare disparity limit the utilisation of preventive interventions like supplements (NHS England, 2025). Current public health strategies ignore these overlapping issues, resulting in health disparities. This study will examine the prevalence of the issue and its demographic, cultural, and socioeconomic drivers to provide evidence for more culturally appropriate solutions.
The chapter critically reviews existing literature regarding vitamin D deficiency amongst the ethnic minority groups in the United Kingdom. It addresses the existence of theoretical frameworks for health inequalities, summarises the major themes of current studies, and points out the gaps that are essential to the current evidence base. 
In a bid to comprehend the disproportionate occurrence of vitamin D deficiency, this study will use a two-layered theoretical framework, the Social Determinants of Health (SDH) model and the Health Belief Model (HBM). The SDH model posits that individuals are born into conditions that shape their health outcomes, influencing their growth, living, and working environments (Belfield and Llahana, 2024). In the case of UK ethnic minorities, it involves environmental inappropriateness, such as the fact that people who are used to a high-UV environment live in a low-UV, northern latitude, and socioeconomic barriers, which restrict their access to good nutrition and healthcare (Smith et al., 2020).
To augment this, HBM offers a psychological perspective to analyse the health behaviours of individual people. It holds that how a person makes the decision to prevent, i.e., taking vitamin D depends on their perceived risk of deficiency and the perceived payoff of the intervention (Belfield and Llahana, 2024). Cultural health beliefs and lack of specific and tailored health communication may reduce these perceptions and result in reduced adherence to national supplementation recommendations among many minority groups (Frontiers in Public Health, 2025). Combining these frameworks, it is possible to make an analysis that can connect systemic inequality to individual lifestyle determinants.
In the latest literature (2020–2026), several prevailing themes exist on the current vitamin D status in the UK. One of the main themes is biological and environmental incompatibility; when temperatures in the UK are temperate, darker skin phenotypes (high melanin) prevent the synthesis of cutaneous vitamin D in large amounts due to insufficient UVB radiation throughout the year (Vearing et al., 2021). The proportions of deficiency among the South Asian and African-Caribbean populations are therefore significantly higher than among the Whites in Britain (Cui et al., 2022).
The influence of cultural and lifestyle practices is another theme that is emerging. Research will often refer to a humble dress code and eating habits, including the high consumption of phytates in traditional foods, as an item that prevents UV absorption or disturbs nutrient bioavailability (Frontiers in Public Health, 2025). Lastly, the socioeconomic differences are also an essential subject. Recent data shows that a deficiency is critical in lower household income and living in deprived urban regions, since these variables restrict both accidental exposure to the sun and the financial means to adhere to a supplement regimen (Vearing et al., 2021; Goudarzi et al., 2024). 
There are gaps, though much information has been given on prevalence in general. To begin with, there is a scarcity of granular data on intra-ethnic variations; most of the studies lump together the population of South Asian or Black people, not considering the potential differences in dietary or cultural variations between such groups as Bengali or Punjabi populations (Belfield and Llahana, 2024). Second, a lack of qualitative studies in the lived experiences and barriers to supplementation as perceived by the impacted communities themselves exists (Frontiers in Public Health, 2025). Lastly, longitudinal data that evaluates the efficacy of culturally specific interventions in comparison with generic public health instructions is direly lacking. 
[bookmark: _Toc227620204]Rationale of the research 
The key needs and the importance of this examination include the following:
· Fixing the health inequality: This study is essential to fill the expertise gap about the situation in the United Kingdom because the ethnic minorities are at far greater risk of deficiency in comparison to the White British (OHID, 2022). 
· The increasing prevalence of secondary health issues, such as rickets and musculoskeletal problems, among these groups constitutes an urgent public health burden that requires immediate attention (Quality, 2023).
· Identifying new determinants: Although biological factors are understood, this study presents a unique viewpoint as the author examines the specific effects of the new post-pandemic lifestyle on urban minority populations (UKHSA, 2024).
· Layout of the Intervention: The study is novel, as it will focus on the layout of health communication interventions geared toward addressing cultural limitations rather than imparting generalised, one-size-fits-all recommendations (Royal Pharmaceutical Society, 2021). 
[bookmark: _Toc227620205]Research Questions
What is the key demographic, cultural, and socioeconomic determinants associated with vitamin D deficiency among ethnic minority populations in the United Kingdom?
[bookmark: _Toc227620206]Research Aim:
To investigate the prevalence of vitamin D deficiency and to identify the key demographic, cultural and socioeconomic determinants associated with vitamin D deficiency among ethnic minority populations in the United Kingdom.
[bookmark: _Toc227620207]Research Objectives:
1. To determine the underlying reasons, influences and prevalence of vitamin D deficiency among ethnic minority populations living in the United Kingdom.
2. To examine the association between demographic factors (such as age, gender, ethnicity, and duration of residence in the UK) and vitamin D deficiency.
3. To assess the influence of cultural and lifestyle factors (including clothing practices, dietary habits, sun exposure, and supplementation use) on vitamin D status.
4. To evaluate the impact of socioeconomic factors (such as income level, education, and access to healthcare services) on the risk of vitamin D deficiency among ethnic minority in the UK.
[bookmark: _Toc227620208]Research Methodology
This paper will use systematic review as a rigorous method to identify, appraise and synthesis evidence on the prevalence and determinants of vitamin D deficiency in ethnic minorities in the UK. The most suitable design of this study is a systematic review because it enables the combination of various results of high-quality primary research to form an overall understanding of health disparities (Snyder, 2019). The review will be conducted according to the guidelines of Preferred Reporting Items of Systematic Reviews and Meta-Analyses (PRISMA) to achieve the transparency, replicability, and reduction of bias (Page et al., 2021).
The search strategy will include the search of electronic databases, such as PubMed, Scopus and Cochrane Library, with the help of Boolean operators connected with vitamin D, ethnic minorities and the United Kingdom. Peer-reviewed articles published in 2020 to 2026 are limited as inclusion criteria to guarantee the results are also up to date on current public health trends and socioeconomic status (Cui et al., 2023). The Critical Appraisal Skills Programme (CASP) checklists will be used to assess the quality of the included literature to ensure that only strong evidence is used to inform the final synthesis (Long, French and Brooks, 2020). This methodology yields a high level of evidence by secondary analysis of available demographic and socioeconomic data without the ethical issues of primary clinical testing.
[bookmark: _Toc227620209]Research Design
This study will employ a descriptive, non-experimental systematic review research design instead of qualitative methods like case studies, narrative, grounded theory, ethnography, or phenomenology. Instead of engaging participants or collecting primary data, this study methodically evaluates current empirical studies to provide a proof-based synthesis (Snyder, 2019). This design is best for studying the prevalence and causes of vitamin D deficiency in ethnic minority populations in the UK because it allows the combination of findings from multiple nearby studies to create a comprehensive and nationally consulted fitness knowledge base. It complies with the PRISMA (Preferred Reporting Items to Systematic Reviews and Meta-Analyses) framework to make a rigorous and objective selection process (Page et al., 2021). It uses a thematic synthesis methodology of a qualitative nature to classify the determinants into three domains: demographic, cultural, and socioeconomic. This approach gives the opportunity to explore more the interplay of factors that affect the levels of vitamin D, including skin phototype and economic deprivation (Vearing et al., 2021). To ensure high internal validity, a Critical Appraisal Skills Programme (CASP) checklist will be employed to narrow down on the quality of the studies so that the ultimate findings will be made on the basis of the evidence that is academically sound and credible (Long, French and Brooks, 2020). 
[bookmark: _Toc227620210]Recruitment, Sampling and Study Participants 
Since this study employs a systematic review research approach, it does not entail direct recruitment and sampling of human subjects. Rather, the participants are actual primary studies, which have to satisfy very rigid inclusion criteria. The search of the digital repositories (PubMed, Scopus, Cochrane Library) is conducted to find the appropriate literature in the context of the recruitment process (Snyder, 2019). The proposed study utilises purposive sampling, i.e., a sample that is directed at peer-reviewed studies that have been performed in the United Kingdom and are dedicated to South Asian, Black, and other ethnic minority groups (Cui et al., 2023).
The study has a representative sample of evidence, which comprises both quantitative (e.g., serum 25(OH)D levels of the UK Biobank) and qualitative information about cultural habits. The resulting study population, which has been effectively sampled, is thousands of people in the UK whose data were captured in the chosen sources, which are primary, and has a comprehensive coverage of demographics (age, gender, socioeconomic background, etc.) (Goudarzi et al., 2024). Research papers that do not include disaggregated data in terms of ethnicity are excluded, as well as those studies that were not conducted in the UK. This method enables a synthesis of determinants on a high level in a large group of participants without the logistical challenges associated with primary recruitment (Page et al., 2021).
[bookmark: _Toc227620211]Data Collection Methods/Procedures
The study is based on the secondary mode of data collection, which is the systematic process of collecting and analysing the available data to answer the research questions. Such a method can be very effective in conducting public health research because it can synthesise large-scale datasets, e.g., the UK Biobank, which includes detailed biochemical and demographic profiles, which would be difficult to collect primarily logistically (Goudarzi et al., 2024). The process is carried out on a systematic guideline to make the data up-to-date, pertinent and plausible.
The data collection process will involve a comprehensive search of electronic databases such as PubMed, Google Scholar and ScienceDirect. The main keywords are vitamin D prevalence, ethnic minorities in the UK, and socioeconomic determinants. In addition to academic journals, there is also the so-called grey literature in the form of reputable organisations, including the Office for National Statistics (ONS) and NHS England, whose publications help to give a picture of the current policies in the UK regarding health and demographics (NHS England, 2025). To guarantee data integrity, a data extraction form is applied to enter study characteristics, sample sizes, prevalence rates and determinants identified consistently. The sources published within the past year (2020-2026) are given preference to capture the post-pandemic health situation and current socioeconomic changes in the UK (Cui et al., 2023).
[bookmark: _Toc227620212]Proposed Data Analysis Technique 
Thematic synthesis will be used to analyse the secondary data collected, which is a powerful method of synthesising the results of various studies to come up with new interpretive information (Thomas & Harden, 2008). Since this study will seek a variety of determinants, thematic synthesis enables grouping qualitative and quantitative data into more significant themes, demographic, cultural, and socioeconomic factors (Snyder, 2019). This is done through three different processes, including the line-by-line coding of findings, the formation of descriptive themes, and the ultimate production of analytical themes which directly answer the research question.
The study will also use descriptive narrative synthesis to guarantee the statistical validity of the prevalence data. The analysis will entail comparing serum 25(OH)D levels of various ethnicities as mentioned in primary sources, including the UK Biobank, to detect a considerable pattern and differences (Goudarzi et al., 2024). The analysis will consider current changes, such as the influence of the cost-of-living crisis on supplementation adherence by synthesising data between 2020 and 2026 (NHS England, 2025). This analysis is rigorous because triangulation is used, and the results of one type of study are cross validated with another type of study to enhance the legitimacy of the findings on health inequalities in the UK (Cui et al., 2023).
[bookmark: _Toc227620213]Ethical considerations
Although this research is based on secondary data, ethical integrity is of utmost importance. The study is based on the Economic and Social Research Council (ESRC) Framework of Research Ethics, where the primary studies synthesised were informed with consent and institutional approval of the study (ESRC, 2024). As there is no direct human contact, the risk of harm is minimal, but the problem of data confidentiality and the risk of stigmatisation of certain ethnic groups are well addressed with objective and unbiased reporting (Goudarzi et al., 2024). Moreover, the research avoids any cases of academic dishonesty by giving due credit to original authors, plagiarism, and transparency in the extraction and synthesis of the findings.

[bookmark: _Toc227620214]Implication of research
This research has important implications for the policies of the United Kingdom in the fields of public health and clinical practice. The study provides a roadmap for culturally competent healthcare, moving away from universal recommendations and instead focusing on those tailored to the dietary, clothing, and biological needs of ethnic minorities (Cui et al., 2023). Moreover, the emphasis on the socioeconomic barriers implies that policy changes, including subsidised supplemental programmes for low-income families, are necessary (NHS England, 2025). Finally, the results can be used to decrease the occurrence of preventable diseases, including osteomalacia and cardiovascular issues, and, in this way, mitigate health disparities over time.
[bookmark: _Toc227620215]Plan to work and Time Schedule:
Effective project management is a structured approach to research completion. The table below details a 16-week plan, starting on 7th June 2026 and ending with the final submission on 7th September 2026.
	Phase
	Task Description
	Start Date
	End Date
	Duration

	Phase 1
	Proposal Finalisation & Ethics Review
	07 June 2026
	21 June 2026
	2 Weeks

	Phase 2
	Literature Search & Initial Source Identification
	22 June 2026
	12 July 2026
	3 Weeks

	Phase 3
	Data Extraction & Organisation of Studies
	13 July 2026
	26 July 2026
	2 Weeks

	Phase 4
	Critical Appraisal of Sources (CASP)
	27 July 2026
	09 August 2026
	2 Weeks

	Phase 5
	Data Synthesis & Thematic Analysis
	10 August 2026
	30 August 2026
	3 Weeks

	Phase 6
	Drafting Results & Discussion Chapters
	31 August 2026
	13 September 2026
	2 Weeks

	Phase 7
	Final Review, Editing, Formatting & Submission
	14 September 2026
	27 September 2026
	2 Weeks


[bookmark: _Toc227620249]Table 1: Research Project Timeline
Gantt Chart Representation: The Gantt chart below illustrates the overlapping characteristic of the systematic review process, namely, the intensive stages of data extraction and analysis that are needed to determine the determinants of vitamin D deficiency.
	Activity
	June (W1-W5)
	July (W6-W10)
	Aug (W10-W13)
	Sept (W14-W16)

	1. Proposal & Ethics
	████
	
	
	

	2. Literature Search
	████
	████
	
	

	3. Critical Appraisal
	
	████
	
	

	4. Data Analysis
	
	████
	████
	

	5. Drafting Chapters
	
	
	████
	

	6. Final Submission
	
	
	████
	██
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