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[bookmark: _Toc240558442]Abstract
Vitamin D deficiency represents an important public health concern among older adults living in UK care homes, who may be particularly vulnerable because of ageing-related reductions in vitamin D synthesis, limited sunlight exposure, reduced mobility, frailty and inadequate dietary intake. This systematic review examined awareness and prevention of vitamin D deficiency among older adults living in UK care homes. The objectives were to examine levels of awareness and knowledge, identify barriers to prevention, evaluate prevention strategies, and identify approaches for improving awareness and preventive practice. A systematic review design was adopted using a structured search of PubMed, MEDLINE, CINAHL, Scopus, Web of Science and Google Scholar, supplemented by hand searching and grey literature. Studies were screened against predefined inclusion and exclusion criteria, critically appraised using appropriate quality-assessment tools, and synthesised thematically.
The findings identified five major themes: vitamin D deficiency among older adults, awareness and knowledge, barriers to prevention, prevention strategies and interventions, and improving awareness in UK care homes. The evidence showed that older care-home residents remained particularly vulnerable to deficiency, while gaps in staff and resident knowledge contributed to inconsistent preventive practice. Organisational barriers, unclear professional responsibilities, inadequate training and inconsistent supplementation procedures further restricted prevention. Structured education, routine supplementation, appropriate nutritional assessment, staff training and clear organisational protocols were identified as complementary prevention approaches.
The review concludes that vitamin D deficiency prevention in UK care homes requires a multicomponent approach rather than supplementation alone. Clear implementation of national guidance, improved staff and resident awareness, organisational accountability and consistent monitoring are recommended. Interpretation is limited by heterogeneity between studies, potential publication and selection bias, and limited UK-specific evidence.
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	Term
	Definition

	Awareness
	The extent to which individuals recognise and understand the importance, causes, risks and prevention of vitamin D deficiency.

	Care Home
	A residential setting that provides accommodation and personal or nursing care for older adults who require support with daily living.

	Calcium
	An essential mineral required for maintaining bone strength, muscle function and normal physiological processes.

	Cognitive Impairment
	A reduction in mental abilities such as memory, reasoning, attention or decision-making that may affect an older person's ability to manage health-related behaviours.

	25-Hydroxyvitamin D [25(OH)D]
	The main circulating form of vitamin D measured in blood and commonly used to assess an individual's vitamin D status.

	Deficiency
	A level of vitamin D that is below the threshold considered adequate for maintaining normal physiological and musculoskeletal health.

	Falls
	Unintended events in which an individual comes to rest on the ground or another lower level and which are particularly important as a health risk among older adults.

	Food Fortification
	The addition of vitamin D or other nutrients to commonly consumed foods to increase dietary intake and reduce the risk of deficiency.

	Health Literacy
	The ability of individuals to obtain, understand, evaluate and use health information to make appropriate health-related decisions.

	Institutionalised Older Adults
	Older people living in residential or long-term care settings rather than independently in the community.

	Intervention
	A planned action or programme designed to prevent, reduce or manage a health problem, such as vitamin D deficiency.

	Long-term Care
	Ongoing health and social care provided to people who require continuing assistance because of age, disability, frailty or chronic health conditions.

	Malnutrition
	A condition resulting from inadequate, excessive or imbalanced intake of energy or nutrients, potentially affecting health and recovery.

	Musculoskeletal Health
	The health and functioning of bones, muscles, joints and related connective tissues.

	Older Adults
	For this systematic review, people aged 65 years and above.

	PRISMA 2020
	The Preferred Reporting Items for Systematic Reviews and Meta-Analyses 2020 guideline used to improve transparent reporting of systematic reviews.

	Prevention
	Actions undertaken to reduce the likelihood of developing vitamin D deficiency and its associated health consequences.

	Qualitative Research
	Research that explores experiences, perceptions, behaviours and meanings using non-numerical data such as interviews or observations.

	Quantitative Research
	Research that collects and analyses numerical data to measure variables, relationships, prevalence or effects.

	Serum Vitamin D
	The concentration of vitamin D-related compounds measured in blood, generally assessed using serum 25(OH)D.

	Supplementation
	The provision or consumption of vitamin D through dietary supplements to increase vitamin D intake.

	Systematic Review
	A structured research method that systematically identifies, appraises and synthesises evidence from relevant studies addressing a clearly formulated research question.

	Thematic Synthesis
	A method of analysing and integrating findings from multiple studies by identifying, organising and interpreting recurring themes and patterns.

	Vitamin D
	A fat-soluble vitamin that contributes to calcium and phosphate regulation and supports bone and muscle health, with additional roles in other physiological processes.

	Vitamin D Deficiency
	An inadequate vitamin D status that may impair normal physiological and musculoskeletal functions and increase vulnerability to adverse health outcomes.

	Vitamin D Insufficiency
	A vitamin D status that is below an optimal level but may not meet the threshold used to define clinical deficiency.

	Vitamin D Supplementation
	The use of vitamin D-containing supplements as a preventive or therapeutic measure to improve or maintain vitamin D status.

	UVB Radiation
	Ultraviolet-B radiation from sunlight that stimulates vitamin D synthesis in human skin.

	Health Inequality
	Differences in health outcomes or access to health-promoting resources between population groups or settings.

	Quality Assessment
	A structured evaluation of the methodological quality, validity and reliability of studies included in a systematic review.

	Critical Appraisal
	The systematic assessment of a research study's methodological strengths, weaknesses, validity and relevance.

	CASP
	The Critical Appraisal Skills Programme, which provides structured checklists for evaluating different types of research evidence.

	JBI
	The Joanna Briggs Institute, which provides evidence-synthesis methods and critical appraisal tools for different research designs.

	PICO
	A framework for formulating research questions using Population, Intervention, Comparison and Outcome.

	MeSH
	Medical Subject Headings, a controlled vocabulary used by databases such as PubMed to index and retrieve biomedical literature consistently.

	Grey Literature
	Research and evidence that are not usually published through traditional commercial or peer-reviewed academic publishing, including government reports, policy documents and organisational publications.

	Publication Bias
	The tendency for studies with statistically significant or favourable findings to be more likely to be published than studies with negative or inconclusive findings.

	Selection Bias
	Systematic distortion arising when the studies or participants selected for research are not representative of the population or evidence base of interest.

	Evidence-Based Practice
	The integration of the best available research evidence with professional expertise and the needs, preferences and circumstances of service users.
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[bookmark: _Toc240558446]1.1 Introduction 
Vitamin D deficiency will remain a significant public health problem, especially for older people in care homes in the UK. Low vitamin D levels will lead to raised risk of osteoporosis, falls, fractures and reduced quality of life (British Geriatrics Society, 2023; NHS England, 2024) and vitamin D will have a key role in calcium absorption, bone mineralisation, muscle function and immune regulation. Older people living in care homes will be particularly at risk as their ability to produce vitamin D will diminish as they get older, and their limited time outdoors, inadequate diet and nutritional intake, chronic diseases and mobility issues will also increase the risk of deficiency (Office for Health Improvement and Disparities (OHID), 2023).
The research topic will be introduced, with background and context of vitamin D deficiency in older adults in UK care homes given. It will review the scale of the issue, summarise what is known from the literature and highlight the gaps in knowledge about awareness, prevention and supplementation. In addition, the rationale for conducting this study will be discussed and the continued significance of increasing vitamin D awareness to improve the health of residents and supporting evidence-based practice will be highlighted. (Cashman et al., 2023; NICE, 2024).

[bookmark: _Toc240558447]1.2 Background of the Study 
Vitamin D deficiency is an emerging global public health problem and is a significant problem in older people living in residential and nursing homes. Vitamin D is a fat-soluble vitamin which has a basic role in calcium and phosphate metabolism, in bone mineral density maintenance, in muscle functions and in regulation of immune responses. Low levels of vitamin D have been linked to the development of osteoporosis, osteomalacia, weakness of the muscles, falls, fragility fracture and hospitalisation in older people (British Geriatrics Society, 2023; NICE, 2024). Vitamin D deficiency is largely preventable by ensuring good levels of sun exposure, dietary intake, food fortification and supplementation, and remains a significant problem in the United Kingdom in older people.
There are a number of age and environmental risk factors that make vitamin D deficiency very common among people in care homes. Aged people lose their ability to produce vitamin D after exposure to ultra-violet B (UVB) radiation. Moreover, many of the older adults living in care homes leave home less often due to mobility limitations, chronic diseases, disability or frailty, which decreases their ability to produce natural vitamin D (Office for Health Improvement and Disparities (OHID), 2023). 
Vitamin D is recommended for older people, especially those in care homes, in the UK to help minimize the risk of deficiency and any associated complications if this is to happen (NHS England, 2024; NICE, 2024). Although these recommendations have been made, there is evidence that supplement's practices are not standardised in care homes, with differences in care home policies, staff knowledge, prescribing routines and uncertainty about the roles of staff (Williams and Williams, 2020; Turner et al., 2023). 
More recent research has also shown that the awareness of vitamin D deficiency is still low both in the staff of care homes and amongst older people. Inadequate staff training, and the level of awareness about the benefits of supplementation, as well as inconsistent implementation of national guidance, has meant that there has been a barrier to effective prevention strategies (Cashman et al., 2023). In addition, most of the current literature has been directed towards the clinical effects of vitamin D deficiency and not raised awareness, knowledge and behaviours to prevent it in UK care home settings. The importance of these issues is that raising awareness could lead to better supplementation practices, less falls and fracture, better quality of life, and healthy ageing among older people. 
[bookmark: _Toc240558448]1.3 Statement of the Problem 
Recommendations have been made at national level for older people living in the UK care home setting to receive routine vitamin D supplementation for those at high risk (NICE, 2024; NHS England, 2024), but vitamin D deficiency is still a significant and preventable issue among this population. Older age is a risk factor for older residents living in care homes, as there is a decrease in skin synthesis with age, decreased exposure to sunlight, poor dietary intake, chronic health conditions and reduced mobility (Office for Health Improvement and Disparities (OHID), 2023). Vitamin D deficiency can cause poor muscle function, osteoporosis, more falls, fragility fractures, impaired function and lower quality of life, and stretch the health and social care system without intervention (British Geriatrics Society, 2023).
Guidelines for year-round vitamin D supplementation of residents of care homes have been developed, but there is less consistency with their uptake in care settings in the UK. Evidence indicates that there is ongoing staff knowledge and awareness gaps, unclear professional roles, and inconsistent organisational policies in the effective prevention and management of vitamin D deficiency (Cashman et al., 2023; Turner et al., 2023). Thus, many older people may not be getting adequate education, screening or supplementation, placing them at risk for preventable health issues.
This research is a problem-solving study that seeks to understand the limited awareness that impacts on vitamin D prevention practices in care homes in the UK. Few studies have investigated the association between awareness, healthcare worker knowledge and supplementation with a mixed-methods approach, whereas the prevalence and clinical consequences of vitamin D deficiency have been the primary focus of most studies. Where these gaps persist, preventable falls, fractures, avoidable admissions to hospital and health care costs will probably remain high, particularly for the older care home residents. 
[bookmark: _Toc240558449]1.4 Rationale of the Research. 
This research will be conducted as vitamin D deficiency is a common yet preventable health issue in older adults residing in care homes and UK national guidance states that vitamin D should be routinely offered to high-risk groups in care homes (NICE, 2024; NHS England, 2024). Current studies are mainly concerned with the prevalence, physiological effects and clinical management of vitamin D deficiency. To date, however, relatively little research has focused on the role of awareness, knowledge and prevention practices on supplementation behaviours in a UK care home environment, in a mixed method approach with both quantitative and qualitative evidence (Cashman et al., 2023).
There is a lack of literature to explain the factors impacting awareness of the vitamin D benefits, the level of understanding of national vitamin D recommendations among care home residents and staff, and organisational barriers to effective vitamin D supplementation programmes (Turner et al., 2023). While already there are some studies that show high prevalence of vitamin D deficiency in institutionalised older people, there is less research on practical measures for raising awareness and preventing vitamin D deficiency in everyday care practice. Therefore, there is a limited amount of evidence about the potential of learning and better organisation to improve vitamin D supplementations and mitigate associated health risks.
It is crucial that these gaps are addressed as poor awareness can impact on the ability of older adults to avoid falls, fractures, poor physical functioning and excess healthcare utilisation (British Geriatrics Society, 2023). This study will build on existing research by offering evidence about the state of awareness, identify preventing barriers and offer practical plans to increase vitamin D supplementation in care homes in the UK.
[bookmark: _Toc240558450]1.5 Research Question
How can awareness of Vitamin D supplementation be improved among elderly residents in a UK care home?
[bookmark: _Toc240558451]1.6 Research Aim
· To evaluate current knowledge and practices regarding vitamin D supplementation among older adults and care staff in UK care settings.
· To identify the individual, professional and organisational barriers affecting the prevention of vitamin D deficiency among older adults in UK care settings.
· To examine practical strategies for improving awareness, screening and supplementation practices to reduce vitamin D-related health risks, particularly falls and fractures.
[bookmark: _Toc240558452]1.7 Research Objectives 
· To assess current knowledge and practices regarding vitamin D supplementation among older adults and care staff in UK care settings.
· To identify the individual, professional and organisational barriers affecting effective prevention of vitamin D deficiency among older adults in UK care settings.
· To examine practical strategies for improving awareness, screening and supplementation practices to reduce vitamin D-related health risks, particularly falls and fractures.

[bookmark: _Toc240558532]Table 1.Alignment between Aims and Objectives
	Aim
	Corresponding Objective
	Alignment

	Aim 1: Evaluate current knowledge and supplementation practices
	Objective 1: Assess current knowledge and supplementation practices
	Directly aligned

	Aim 2: Identify barriers to prevention
	Objective 2: Identify individual, professional and organisational barriers
	Directly aligned

	Aim 3: Examine practical prevention strategies and their potential to reduce health risks
	Objective 3: Examine strategies for improving awareness, screening and supplementation to reduce falls and fractures
	Directly aligned



[bookmark: _Toc240558453]1.8 Significance of the Study
This study will be of importance as it will help raise awareness and prevent vitamin D deficiency in older people in care homes in the UK as this population are at a higher risk for poor health outcomes from low vitamin D. National organisations advise that vitamin D should be routinely prescribed for high-risk groups, but there is limited evidence of awareness, implementation of guidance and supplement use across care home settings (NICE, 2024; NHS England, 2024). This research aims to understand current knowledge, attitudes and preventive practices to offer evidence on how person-centred care could be improved.
The results will be useful for health care professionals (nurses, care assistants, general practitioners and dietitians) to identify knowledge gaps and opportunities for further education and professional development of staff. Raising awareness among health workers could help to increase the consistency of checking for vitamin D deficiency, ensure appropriate supplementation and earlier detection of the risk of vitamin D deficiency in residents (British Geriatrics Society, 2023; Turner et al., 2023).
The study will also be useful to care home managers and providers as evidence can be used to support policy decisions, staff training and quality improvement initiatives within their organisations. Improving vitamin D prevention strategies could lead to fewer falls, fractures, hospital admissions and health service costs, and enhance residents' quality of life and independence (Office for Health Improvement and Disparities (OHID), 2023). On a broader scale, the results will add to the body of knowledge in public health and social care to fill a gap in the literature for knowledge about awareness and prevention in UK care homes. The study could also inform health policy makers of the need for the review of existing guidance and the creation of better health promotion policies for older people. 
[bookmark: _Toc240558454]1.9 Summary of the Chapter
This chapter set the background of the research area, and presented an overview of the vitamin D deficiency amongst older adults residing in UK care homes. It briefly summarized the background information of the study and emphasized the significance of vitamin D in bone health and function, muscle function, and overall wellbeing. The chapter highlighted vitamin D deficiency as a major public health concern and the impact of poor awareness and inconsistent supplementation practices and limited level of implementation of national guidance. It also explained the need to conduct the study and highlighted the need to study the issue of awareness and prevention practices in UK care homes as it was identified that this area was lacking in the literature. Moreover, the research question, aim, objectives and significance of study were discussed in the chapter, which shows the potential of study for the further study and practice in healthcare. In summary, the chapter set the stage for the remaining chapters, in defining the research focus and providing direction of the proposed investigation. Integrating these results, the next section dives deeper into chapter two.





[bookmark: _Toc233577704][bookmark: _Toc240558455]Chapter 2: Literature review/theoretical framework 
[bookmark: _Toc240558456]2.1 Introduction
This chapter will critically examine the literature on vitamin D deficiency in the older people residing in UK care homes. The chapter will review the current evidence for the physiological role of vitamin D, prevalence of vitamin D deficiency, awareness and knowledge of vitamin D supplementation, barriers to effective vitamin D prevention and interventions to improve vitamin D status in institutional environments. The chapter will not only describe past research, but compare and critically evaluate the results, methods, strengths, and weaknesses of the research to gain insight into what is currently known and where there are conflicting perspectives in the literature (Snyder, 2019).
Examples of evidence from national and international organisations, such as the National Institute for Health and Care Excellence (NICE), the Office for Health Improvement and Disparities (OHID), the National Health Service (NHS) and the World Health Organization (WHO), will also be explored along with peer-reviewed journal articles. Specific attention will be paid to studies published in the past five years to reflect current public health policy and new research advances (Cashman et al., 2023).
[bookmark: _Toc240558457]2.2 Literature Search Strategy
A literature search will be carried out in a structured way to locate the evidence that was used for the background and critical literature search in this dissertation. The initial search will comprise a scoping review to explore key concepts, important publications, systematic reviews and current research into vitamin D deficiency, awareness, supplementation and prevention in care home settings for older people. The scoping process will help to narrow the focus of the research and help to identify areas where there is a lack of evidence (Arksey and O'Malley, 2005).
Public health, nursing, social care, epidemiology and medical research will be comprehensively covered in electronic bibliographic databases such as PubMed/MEDLINE, CINAHL Complete, Scopus, Web of Science, PsycINFO and the Cochrane Library. The NHS, NICE, Office for Health Improvement and Disparities (OHID), World Health Organization (WHO) and the British Geriatrics Society will be searched to identify additional literature to gain clinical guidelines and policy documents relevant to the matter.  The main search terms used will be: Vitamin D deficiency, Vitamin D supplementation, Older adults/elderly, Care homes/nursing homes, Residential care, Awareness, Knowledge, Prevention, Falls, Fractures and United Kingdom. Boolean operators, AND and OR, will be used to expand or narrow search when relevant. 
[bookmark: _Toc240558458]2.3 Literature Review	
[bookmark: _Toc240558459]2.3.1 Theme 1: Vitamin D and Older Adults	
In this section Vitamin D will be discussed as an important nutrient to support musculoskeletal health, immune function and well-being in older adults. Physiological changes in the body are related to ageing, which can limit the production of vitamin D by sunlight, making older people more susceptible to vitamin D deficiency. The ageing population and rising proportion of older adults in long-term residential care settings has made this an increasingly significant public health issue in the United Kingdom (National Health Service, 2024).
Vitamin D is a fat soluble vitamin that is vital to the regulation of calcium and phosphate metabolism, the function of which is to help keep bones and muscles healthy. It also plays a role in immune modulation and muscle strength, helping to prevent falls and fractures in older people (National Institute for Health and Care Excellence, 2022). People aged over 65 years are one of the groups at highest risk of vitamin D deficiency, due to reduced ability of the skin to produce vitamin D from the ultra-violet B radiation (UVB) it needs to do so (Office for Health Improvement and Disparities 2023). 
Multiple studies have indicated that vitamin D deficiency is very common in the elderly population around the globe. Although EU countries have guidelines on vitamin D supplementation, vitamin D insufficiency continues to be widespread, according to a systematic review by Cashman et al. (2023). Likewise, limited outdoor exposure and dietary intake of vitamin D by institutionalised older adults was consistently associated with lower serum vitamin D levels compared with community-dwelling older adults (Feehan et al., 2022). 
Studies also show vitamin D deficiency has also significant clinical implications for elderly people. Low levels of vitamin D have been linked to poor muscle strength, poorer balance, osteoporosis, higher risk of falls and fragility fractures (McSorley et al., 2020). It is recognised that vitamin D deficiency is a modifiable risk factor for falls, which is one of the main causes of injury-related admissions to hospital in older people in the UK (National Health Service, 2024). 
But there's conflicting research on the benefits of vitamin D supplementation. Some scientists have suggested that vitamin D supplementation might not make a large difference in fracture incidence unless sufficient calcium is consumed, physical activity is practiced, and comprehensive fall-prevention programmes are implemented (Bolland et al., 2022); Rombel et al. (2025) found that routine supplementation is cost-effective and can significantly improve vitamin D status among older adults. Another critical issue that is raised in the recent literature is that of awareness. 
In summary, there is strong evidence that vitamin D deficiency is a major health problem in older people due to ageing-related changes, decreased sunlight exposure, inadequate dietary intake and presence of multiple chronic health conditions. 
[bookmark: _Toc240558460]2.3.2 Theme 2: Prevalence in UK Care Homes
In this section, the vitamin D deficiency will be explored as an important public health problem among older adults in the UK care homes. Residents of residential and nursing care facilities are far more likely to be vitamin D deficient than community-dwelling older people due to decreased sun exposure, reduced mobility, multiple chronic conditions, low intake of vitamin D-rich foods and increasing frailty (National Health Service, 2024). The above factors contribute to the vulnerability of people in care homes and the need to implement effective prevention plans
There is recent evidence that despite national recommendations for vitamin D supplementation in older adults, deficiency is still common. The Office for Health Improvement and Disparities (2023) states that all people living in care homes are at high risk of vitamin D deficiency as they spend little time outdoors and often have low levels of vitamin D in their diet. The report also suggests that vitamin D should be given routinely all year round to adults in care homes to help prevent vitamin D deficiency and the musculoskeletal complications that can occur with it
These recommendations are supported by several epidemiological studies. In Northern Europe, over half of the older adults living in institutions were found to have either inadequate or low vitamin D levels, with residents who did not regularly take vitamin D supplements having significantly higher prevalence of the inadequate or low levels of vitamin D (Feehan et al, 2022). Likewise, McSorley et al. (2020) reported deficiencies between about 35% to more than 60% in older adults residing in residential care homes (RCHs) based on the serum vitamin D threshold used. The results of this study reflect the continuing high prevalence of vitamin D deficiency despite growing clinical recognition. The reasons behind the poor care in care homes are complex. Physiological ageing diminishes the vitamin D production in skin after exposure to UV-B radiation, and chronic diseases and decreased kidney function hinder vitamin D metabolism (Cashman et al., 2023).
Vitamin D deficiency in care homes has clinical implications. Evidence consistently shows that lower levels of vitamin D are associated with lower muscle strength, impaired balance, osteoporosis, falls, decreased functional independence and increased health service use (British Geriatrics Society, 2023). Falls are one of the main causes of hospital admissions for older people and those who live in care homes have fall rates significantly higher than older people who live in the community (National Institute for Health and Care Excellence, 2022). 
There is also some inconsistent evidence in the literature relating to the implementation of supplementation policies in care homes. Many care home workers were unclear about whether vitamin D supplementation should be considered a nutritional intervention or a medicine, as reported by Williams and Williams (2020). This uncertainty often led to erratic supplementation, despite the national guidelines that called for supplementation to be done routinely.



[bookmark: _Toc240558461]2.3.3 Theme 3: Awareness and Knowledge
In this section, awareness and knowledge about vitamin D deficiency will be discussed as these factors are known to be important for successful vitamin D deficiency prevention strategies in older adults in UK care homes. National guidance has advised that residents in long-term care facilities should take vitamin D on a regular basis, but there is evidence that awareness amongst both the healthcare professional and the resident is not consistent with low uptake of preventative interventions (National Health Service, 2024)
Health literacy plays an important role in influencing preventive health behaviours. Those who know more about vitamin D are more likely to know of its health benefits, identify risk factors for deficiency and follow vitamin D supplementation guidelines (Turner et al., 2023). In care home settings, however, many care home residents rely on health care professionals and carers to make decisions about nutritional supplementation due to physical frailty, cognitive impairment or multiple chronic conditions. When appropriate preventive practice is required, therefore, staff knowledge is of particular importanc
Recent studies suggest that there are lots of gaps in knowledge amongst care home staff. Turner et al. (2023) reported that most health care professionals had inadequate knowledge of adequate vitamin D intake, signs of deficiency, and vitamin D supplementation guidelines. Likewise, Cashman et al. (2023) noted that there was significant variation in awareness by European healthcare settings and practitioners were not confident in the evidence-based vitamin D recommendations.
The awareness of older adults is also not uniform. However, vitamin D is most commonly recognized by older persons for its skeletal benefits and they are generally not aware of its immune function and ability to strengthen muscles, and decrease falls (Pilz et al., 2022). This narrow perspective can decrease motivation to accept or seek supplementation, especially if deficiency does not manifest in apparent symptoms.  While there are a number of studies reporting positive relationships between knowledge and supplementation, these results are not consistent. Turner et al. (2023) found that education had a significant effect on enhancing awareness and supplement use in older people. However, Williams and Williams (2020) discussed how knowledge without knowledge systems or organisational policies can be inadequate to bring about behavioural change as prescribing systems and professional responsibilities are not defined.
From the available literature, it is clear that there is a lack of knowledge amongst both residents and care home staff, which is linked with inconsistent vitamin D supplementation. Structured education programmes, staff education and easily available public health information can enhance knowledge which can increase preventive behaviours and aid implementation of national guidance. 
[bookmark: _Toc240558462]2.3.4 Theme 4: Barriers to Prevention	
This section will explore the organisational, professional and individual factors that restrict effective implementation of vitamin D supplementation strategies to prevent vitamin D deficiency in care homes in the UK. National guidance is for older people in residential homes to receive regular vitamin D supplements, however in practice it is not always being done in most residential facilities (Office for Health Improvement and Disparities, 2023)
A common obstacle mentioned is uncertainty about professional responsibility. Williams and Williams (2020) discovered that there was some uncertainty among care home staff regarding the classification of vitamin D supplement as a nutrition support or a prescribed medicine. Uncertainty sometimes led to delays or discrepancies as caregivers wanted general practitioners to prescribe supplements, and medical professionals regarded supplementation as a routine nutritional care. As a result, people often did not get the recommended supplementation as recommended by the country
This is partly due to inadequate staff education and training. Turner et al. (2023) found that many health care providers were not knowledgeable about the current vitamin D recommendations, signs of vitamin D deficiency, and adequate supplementation practices. These results are consistent with Cashman et al.'s (2023) findings, which revealed a significant difference in professional knowledge between healthcare environments. 
Prevention practices are also shaped by institutional policies. Whereas some care homes have well documented supplementation protocols, supported by regular nutritional assessments, others do not have a consistent local protocol (British Geriatrics Society, 2023). Such variability means inequities in preventive care, as the quality of services may vary from one organisation to another due to policies, not clinical need. Also, differing documentation and monitoring systems can limit the ability to identify residents with a higher risk for deficiency.
Additional factors related to the residents also make it more difficult to prevent. Dementia, cognitive problems, problems with swallowing or having multiple long-term health conditions are common among older people and can impair their ability to follow supplementation programmes (Feehan et al., 2022). Not being able to move around quite as much also means less exposure to sunlight, and poor appetite and dietary intake mean less natural vitamin D consumption. These factors work in combination with the organisational barriers to increase the risk of having a deficiency if the person is a resident of a care home.
The literature shows that challenges to achieving vitamin D prevention are not just about the individual and there is a complex interplay between the health system, organisational practices, the responsibilities of health professionals, and the characteristics of the residents.
[bookmark: _Toc240558463]2.3.5 Theme 5: Prevention Strategies and Interventions
In this section, current evidence related to vitamin D prevention strategies will be explored including the potential for supplementation, education, screening, fortification of food and organisational interventions within UK care homes. The prevention of vitamin D deficiency in older people is a total public health strategy since there are many physiological, environmental, behavioural and organisational factors responsible for vitamin D deficiency. The recent literature suggests that an educational approach along with a clinical approach may be more effective than just one preventive approach alone (Cashman et al., 2023).
Vitamin D supplementation as a regular prescription for older people in residential care facilities is the most common intervention recommended. The NICE guideline on vitamin D for the prevention of osteoporosis in adults (2023) advises that all people living in care homes should take a daily vitamin D supplement all year round as people in care homes may be at high risk of vitamin D deficiency due to low levels of sunlight exposure. Likewise, older adults, especially those with limited outdoor activity, should consider taking vitamin D supplements to ensure they have a sufficient level of vitamin D in their bloodstream to benefit musculoskeletal health, advises the National Health Service (2024)
There is evidence that supplementation works to prevent vitamin D deficiency. Routine supplementation was an effective way to enhance serum vitamin D levels and a cost-effective intervention to lower falls, fractures, and healthcare cost in older adults according to Rombel et al (2025). Similarly, Feehan et al. (2022) found that residents of care homes who were taking vitamin D supplements regularly had significantly less vitamin D deficiency than their counterparts who were only getting vitamin D from their food or sunlight.
But it is necessary to supplement, if the awareness and implementation is not adequate. In recent years, attention has therefore been paid to the educational interventions. Turner et al. (2023) showed that structured educational sessions not only enhanced knowledge of Vitamin D recommendations, but also boosted the confidence of health care professionals to discuss the supplementation, and encouraged adherence with evidence-based practice. Nutritional assessment and screening also have been noted as ways of preventing the problem. Universal biochemical screening is not recommended due to cost considerations; however, several authors suggest targeted screening as part of routine health assessment, especially in frail older people, in people with limited mobility and in those with a history of falls and fracture (British Geriatrics Society 2023). 
Although these interventions have been shown to be effective, many implementation issues still remain. Consistent policy, professional uncertainty and poor staff training are common factors that impact the effectiveness of prevention programmes in residential care settings, as noted by Williams and Williams (2020). Importantly, the published evidence suggests that none of the interventions will be effective as standalone approaches to addressing vitamin D deficiency in older people in care homes. Instead, a multi-faceted approach should be implemented as a means to prevention, and should include regular supplementation regimes, staff education, targeted risk assessment, organisational policy development and continuous monitoring.
[bookmark: _Toc240558464]Critical Comparison and Synthesis	
The reviewed literature consistently demonstrates that vitamin D deficiency is highly prevalent among older adults living in UK care homes; however, researchers differ in their explanations of why prevention strategies remain ineffective. Feehan et al. (2022) and McSorley et al. (2020) primarily emphasise biological and environmental risk factors, whereas Turner et al. (2023) and Williams and Williams (2020) highlight deficiencies in staff knowledge, organisational policies, and professional responsibilities. Similarly, Rombel et al. (2025) advocates routine supplementation as a cost-effective intervention, while Cashman et al. (2023) argues that education and policy implementation are equally important. Overall, the evidence suggests that effective prevention requires an integrated approach combining supplementation, staff education, organisational support, and improved awareness rather than relying on a single intervention.
[bookmark: _Toc240558465]2.4 Gaps in the Literature 
The literature reviewed demonstrates that vitamin D deficiency among older adults has received considerable attention internationally; however, several important research gaps remain. Most existing studies have focused primarily on the biological consequences of vitamin D deficiency, including osteoporosis, muscle weakness, falls, and fractures, rather than examining how awareness, knowledge, and organisational practices influence prevention within care home settings (Feehan et al., 2022; McSorley et al., 2020). Consequently, current evidence provides limited understanding of the behavioural and institutional factors affecting successful implementation of vitamin D supplementation.
A second gap relates to the geographical context of previous research. Although numerous European studies have investigated vitamin D deficiency among institutionalised older adults, relatively few have specifically explored prevention strategies within UK care homes. Many studies combine participants from different healthcare systems, making it difficult to determine whether findings are directly applicable to UK policies and practice (Cashman et al., 2023). Considering differences in healthcare delivery, care home regulations, and national supplementation guidance, UK-specific evidence is required to inform practice and policy
Another limitation concerns the research methodologies employed. Most published studies use either quantitative approaches to measure serum vitamin D concentrations and supplementation rates or qualitative methods to explore staff experiences and perceptions (Williams and Williams, 2020). Few studies integrate both approaches using a mixed-methods design capable of examining numerical patterns alongside participants' experiences. Consequently, there remains limited evidence explaining not only the extent of vitamin D awareness but also the reasons underlying inconsistent prevention practices.
Furthermore, limited attention has been given to the perspectives of both care home residents and care staff within the same study. Existing research frequently investigates healthcare professionals or residents separately, overlooking how interactions between knowledge, attitudes, organisational policies, and care delivery influence preventive practice. This restricts understanding of the complex factors contributing to vitamin D deficiency in residential care settings
Therefore, this study aims to address these gaps by using a mixed-methods approach to investigate awareness, knowledge, barriers, and prevention practices among older adults and care home staff within UK care homes. The findings are expected to contribute context-specific evidence that may support improvements in education, organisational policies, and public health interventions designed to reduce vitamin D deficiency among older adults.
[bookmark: _Toc240558466]2.5 Theoretical Framework: Health Belief Model 
This study will be underpinned by the Health Belief Model (HBM), which is one of the most widely used behavioural theories for explaining health-related decision-making and preventive health behaviours. The model was originally developed to explain why individuals choose to engage, or fail to engage, in disease prevention activities and has been extensively applied in public health research relating to screening, vaccination, medication adherence, and health promotion (Rosenstock, 1974; Glanz, Rimer and Viswanath, 2015).
The Health Belief Model proposes that health behaviour is influenced by six key constructs: perceived susceptibility, perceived severity, perceived benefits, perceived barriers, cues to action, and self-efficacy. These constructs provide an appropriate theoretical framework for understanding awareness and prevention of vitamin D deficiency among older adults living in UK care homes
Firstly, perceived susceptibility refers to an individual's belief about their likelihood of developing vitamin D deficiency. Many older adults may underestimate their personal risk despite spending limited time outdoors or having reduced dietary intake. Similarly, care home staff may not fully recognise residents as being particularly vulnerable to deficiency.
Secondly, perceived severity concerns beliefs regarding the seriousness of vitamin D deficiency. Evidence demonstrates that deficiency increases the risk of falls, fractures, osteoporosis, muscle weakness, reduced mobility, and hospital admission (British Geriatrics Society, 2023). Greater awareness of these consequences may encourage both staff and residents to prioritise preventive behaviours.
Thirdly, perceived benefits relate to beliefs that vitamin D supplementation and routine prevention can improve health outcomes. Research has consistently shown that supplementation reduces deficiency and may lower fall and fracture risk among older adults (Rombel et al., 2025). When individuals understand these benefits, adherence to supplementation is more likely to improve
Conversely, perceived barriers include factors such as limited knowledge, unclear organisational policies, concerns regarding prescribing responsibilities, poor access to education, and uncertainty about supplementation guidelines (Williams and Williams, 2020). Identifying these barriers is central to the present study because they may explain inconsistent preventive practices within care homes
The model also highlights cues to action, including staff education, public health campaigns, clinical guidelines, and reminders that encourage preventive behaviour. Finally, self-efficacy reflects individuals' confidence in their ability to understand vitamin D guidance and implement appropriate supplementation practices. Educational interventions have been shown to improve both knowledge and confidence among healthcare professionals (Turner et al., 2023).
Overall, the Health Belief Model provides a comprehensive framework for examining how knowledge, beliefs, perceived risks, and organisational influences affect awareness and prevention of vitamin D deficiency. It therefore aligns closely with the study's aim of identifying strategies to improve awareness, supplementation practices, and preventive care within UK care homes.
[bookmark: _Toc240558467]2.6 Summary of the Chapter
This chapter reviewed the existing literature relating to vitamin D deficiency among older adults living in UK care homes. It examined the importance of vitamin D for musculoskeletal and overall health, the prevalence of deficiency within residential care settings, and current evidence relating to awareness, knowledge, barriers, and prevention strategies. The literature search strategy used to identify relevant evidence was also described. Throughout the review, similarities and differences between previous studies were critically compared to provide a balanced understanding of current knowledge. The chapter identified important gaps in existing research, particularly the limited use of mixed-methods approaches investigating awareness and prevention practices within UK care homes. Finally, the Health Belief Model was presented as the theoretical framework underpinning the study, demonstrating how behavioural factors may influence vitamin D awareness, supplementation practices, and preventive health behaviours among older adults and care home staff.The results of these studies were used as the basic for Research methodology in Chapter Three.









[bookmark: _Toc240558468]CHAPTER 3: Research methodology
[bookmark: _Toc240558469]3.1 Introduction 
This chapter will explain the research methodology to be used to answer the review question on vitamin D deficiency awareness and prevention in older people in UK care homes. It will describe the philosophical underpinning of the study, the study approach and the rationale for conducting a systematic review. In addition, the chapter will explain how the review question was formulated in the PICO format, the databases searched, the search terms and the study selection process. It will also explain inclusion/exclusion criteria, quality assessment techniques, evidence extraction and thematic synthesis that will be utilized in analysing evidence. Ethical issues such as research integrity and transparency that are applicable to systematic reviews will also be covered. The chapter will offer a systematic, transparent, and rigorous methodological approach to conducting the review, based on existing evidence-based research guidelines such as the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines (Page et al., 2021).
[bookmark: _Toc240558470]3.2 Research Philosophy 
Research philosophy is the assumptions that underpin knowledge production, interpretation and application in a research study (Saunders, Lewis and Thornhill, 2023). Ontology and epistemology are two basic philosophical theories. In contrast to epistemology, which is concerned with the ways in which knowledge is gained and verified, ontology is concerned with the nature of reality and whether knowledge exists independently of human perception (Crotty, 2020).
There are a few philosophical paradigms in the study of health. Positivism is the belief that the world is transparent and exists without interference or distortion from the researcher, and that it can be grasped from a systematic observation and from empirical evidence. Interpretivism, on the other hand, focuses on subjective experiences and social meanings, thus being more appropriate for qualitative research. (Saunders, Lewis and Thornhill, 2023).
In this systematic review, the positivist philosophy will be used because it aims to merge the objective evidence that is obtained from published scientific studies to answer a clearly defined research question. Structured search techniques, inclusion criteria and transparent appraisal methods are used in systematic reviews to reduce bias and increase reliability (Aromataris and Munn, 2020). 
[bookmark: _Toc240558471]3.3 Research Approach 
A research approach is the general means of collecting, analysing and interpreting evidence to answer a research question (Saunders, Lewis and Thornhill, 2023). Quantitative research often involves statistical analysis and numerical data to quantify relationships, test hypotheses and generate objective results. It is commonly employed in public health to assess interventions and trends over time and among populations (Polit and Beck, 2021). Qualitative research methods, on the other hand, include interviews and focus groups which help to understand the experience, perception, and behaviours of participants in detail and in context. Mixed-methods research is a blend of quantitative and qualitative methods that will generate a rich understanding of the complexity of health-related issues, as numerical data will be complemented with experiential data (Creswell and Creswell, 2018).
This study will use a systematic review design and not the primary quantitative, qualitative, or mixed methods design. A systematic review is a method that can be used to identify, critically evaluate and combine evidence to answer a specific research question in a systematic and transparent way (Aromataris and Munn, 2020). This is a suitable option as there is extensive published literature on vitamin D deficiency, awareness, and supplementation in older adults. (Page et al., 2021).
[bookmark: _Toc240558472]3.4 Research Strategy 
Research strategy is the rational approach in the process of acquiring knowledge and in solving research problems. There are two main strategies that are used to make inferences: deductive reasoning and inductive reasoning (Saunders, Lewis and Thornhill, 2023). A deductive method takes an established theory, concept, or evidence and tests data to determine if the data are consistent with the theory. It is a process that is structured and conclusions drawn from knowledge that has been established. An inductive approach, on the other hand, begins with observations or collected data and builds out new theories or explanations from the emerging patterns. Inductive reasoning is often used in qualitative research, in which the researchers aim to gain insight into the experience of participants and develop new conceptual understanding (Bryman, 2021). 
The approach in this study will be deductive, as it is a systematic review and synthesis of existing published evidence on the vitamin D status, awareness and prevention of vitamin D deficiency among people in care homes in the UK aged 60 years and above. Instead of developing new theories and concepts, the review will consider existing evidence, national guidelines and past empirical studies in order to address the research question. 
[bookmark: _Toc240558473]3.6 Study Design – Systematic Review 
[bookmark: _Toc240558474]3.6.1 Definition of a Systematic Review
A systematic review is a well-structured and thorough research methodology that aims to answer a well-defined research question by identifying, critically appraising and synthesising all available published evidence in a transparent and reproducible way (Aromataris and Munn, 2020). Systematic review is a method of secondary research that involves the synthesis of the evidence in the form of existing studies to give the best possible answers to questions in health care decision-making. Systematic reviews use explicit inclusion/exclusion criteria, search strategies and quality appraisal procedures to minimise bias and ensure the findings are reliable, and are conducted following a predefined protocol (Page et al., 2021).
[bookmark: _Toc240558475]3.6.2 Difference Between Narrative Review, Literature Review and Systematic Review
A narrative review gives a descriptive summary of published literature, but typically is not undertaken with a structured search strategy or explicit selection criteria and thus is more prone to author bias (Snyder, 2019). A literature review is a summary and critique of past research in order to serve as background for an area of study, but it might not involve extensive searching or rigorous quality assessment. A systematic review, on the other hand, adopts a pre-established and transparent approach to search, select, critically evaluate and condense all relevant evidence that answers a research question (Aromataris and Munn, 2020).
There are a number of advantages to the systematic review design. First, it is transparent – it clearly documents each step of the review process, making it easy for readers to know how evidence was identified and evaluated. Second, it is replicable; that is, the review can be repeated by other researchers through the application of the same methods to achieve similar results. Third, systematic reviews minimise selection and reporting biases by thorough literature search and by using pre-defined criteria to determine the inclusion of studies and critical appraisals of included studies. This study will adhere to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA 2020) guidelines, which offer internationally recognised standards for conducting and reporting systematic reviews (Page et al., 2021). 
[bookmark: _Toc240558476]3.7 Method of Data Collection
The methods for identifying, retrieving and selecting published studies for inclusion in the systematic review are described in this section.
[bookmark: _Toc240558477]3.7.1 Search Strategy 
An extensive electronic search will be conducted to find appropriate studies to examine awareness and prevention of vitamin D deficiency in older adults in the UK care home setting. Systematic retrieval of literature using a predetermined search term and selection criteria is deemed to be the most effective way of identifying published scientific literature using electronic database searching (Aromataris and Munn, 2020).
A mixed approach using free text words and controlled vocabulary (Medical Subject Headings (MeSH) if available) will be used in the search strategy. The use of Boolean operators (AND, OR, NOT) will be used to combine search terms and enhance the sensitivity and specificity of the search. The AND operator will narrow the search result and the OR will broaden the search result by including synonyms or related concepts (Bramer et al., 2018).
The main keywords are going to be:
· Vitamin D
· AND Older adults
· AND Care home
· AND United Kingdom
· AND Awareness
· AND Supplementation
Some other possible synonyms will be included where appropriate to get most relevant studies – these include elderly, older people, residential care, nursing home, knowledge, education, and prevention. The search strategy will be tailored to the indexing requirements of each database to achieve the best outcome in terms of the comprehensiveness of the literature search, whilst ensuring consistency and transparency throughout the review process (Page et al., 2021).
[bookmark: _Toc240558478]3.7.2 Framing the Research Question (PICO)
The review question is designed in a systematic way, employing the Population, Intervention, Comparison, Outcome (PICO) framework that aids in the development of focused research questions and determining the search terms for evidence-based healthcare reviews (Richardson et al., 1995).
[bookmark: _Toc240558533]Table 2: PICO Framework
	PICO
	Search Terms

	Population (P)
	Older adults, elderly, care home residents

	Intervention (I)
	Vitamin D supplementation, awareness, education

	Comparison (C)
	Usual care, no intervention

	Outcome (O)
	Knowledge, prevention, falls, fractures

	Setting (S)
	UK care homes



The PICO framework will be used to develop the database search strategy, study selection and eligibility criteria, which will ensure that all selected studies directly address the review question and provide relevant evidence on vitamin D awareness and prevention in older adults in care homes in the UK.
[bookmark: _Toc240558479]3.7.3 Database Search Procedure
Electronic literature search will be undertaken to identify relevant studies that explore awareness of and prevention of vitamin D deficiency in older people residing in care homes in the UK. A search strategy will be designed based on the Population, Intervention, Comparison, Outcome (PICO) framework, and will include Medical Subject Headings (MeSH), if applicable, as well as free text keywords. 
Search terms will be combined effectively through the use of boolean operators such as AND, OR and NOT. AND will limit the search to results that contain both of the search concepts that are combined in the query; OR will expand the search to include results that contain any one of these search concepts, plus their synonyms and related terms. If appropriate, NOT will be used to exclude records that are not relevant (Bramer et al., 2018).
The literature search will be conducted in May 2026. Studies published from January 2020 to May 2026 will only be considered, to ensure the evidence is current in line with practice and policy. The search will be restricted to articles published in English, which have been peer reviewed. PubMed, CINAHL, MEDLINE, Scopus, Web of Science, and Google Scholar are some of the major healthcare databases that will be searched (Page et al., 2021).
[bookmark: _Toc240558534]Table 3.Database Search
	Database
	Search Date
	Publication Years
	Search Results

	PubMed
	May 2026
	2020–2026
	To be reported

	CINAHL
	May 2026
	2020–2026
	To be reported

	MEDLINE
	May 2026
	2020–2026
	To be reported

	Scopus
	May 2026
	2020–2026
	To be reported

	Web of Science
	May 2026
	2020–2026
	To be reported

	Google Scholar
	May 2026
	2020–2026
	To be reported



[bookmark: _Toc240558480]3.7.4 Hand Searching
A hand-searching strategy will also be used to find relevant studies that may not be found by electronic database searches. The reference lists of all articles included and relevant systematic reviews will be reviewed for the identification of other eligible articles. The use of Google Scholar will also be used for citation tracking to find newer publications that may have cited relevant publications. In addition, manual review of the primary journals in public health, nutrition, geriatrics and ageing research will be performed, as appropriate. Hand searching improves the comprehensiveness of systematic reviews by decreasing the chances of missing relevant items and will reduce publication bias (Aromataris and Munn, 2020).
[bookmark: _Toc240558481]3.7.5 Grey Literature
Grey literature will also be searched for relevant evidence not published in peer-reviewed academic journals. This will involve policy documents, clinical guidelines, technical reports and government publications from acknowledged organisations including the National Institute for Health and Care Excellence (NICE), the National Health Service (NHS), the World Health Organization (WHO), the Office for Health Improvement and Disparities (OHID), and other government publications from the UK Government  (Page et al., 2021)
[bookmark: _Toc240558482]3.7.6 Inclusion and Exclusion Criteria
In systematic reviews it is important that the selection of studies is transparent, consistent and directly related to the question of the review, which is achieved through the explicit specification of inclusion and exclusion criteria (Aromataris and Munn, 2020). The terms used for the eligibility criteria of this review have been built on the PICO framework to ensure only relevant and quality evidence is included. The population of older adults (aged 65 years and older) living in care homes in the UK will be eligible to be included in the studies as they are more vulnerable to vitamin D deficiency and are the focus of the review. Vitamin D awareness, education, screening, supplementation or preventive interventions will be assessed in the review. Studies reporting outcomes of knowledge, supplementation practices, awareness, falls, fractures or prevention will also be included.
[bookmark: _Toc240558535]Table 4. Inclusion and Exclusion Criteria
	PICO
	Inclusion Criteria
	Exclusion Criteria

	Population
	Older adults aged ≥65 years living in UK care homes
	Children, younger adults, community-dwelling adults

	Intervention
	Vitamin D awareness programmes, education, screening and supplementation
	Drug efficacy trials unrelated to awareness or prevention

	Comparison
	Routine care, standard practice, no intervention
	Laboratory-based studies

	Outcome
	Knowledge, awareness, supplementation practices, prevention, falls and fractures
	Animal studies and unrelated clinical outcomes

	Setting
	UK care homes and residential care facilities
	Acute hospital settings and community healthcare



[bookmark: _Toc240558483]3.7.7 Screening Process
A transparent and reproducible study selection process will be carried out, following the PRISMA 2020 recommendations (Page et al., 2021). Once the electronic database searches are completed, all records retrieved will be entered into the reference management software, and duplicate records will be eliminated prior to screening.
The screening process will be carried out in three successive steps. The first step will be title screening to identify studies that are obviously not relevant to the review question. In Step 2 the remaining study abstracts will be reviewed for compliance with the inclusion/exclusion criteria defined. After abstract screening, any studies seen as relevant will move to Step 3, where full-text articles will be retrieved and thoroughly evaluated for eligibility. Only studies which meet all of the inclusion criteria will be considered for final review.
It is a structured screening process that will minimise selection bias and only synthesise evidence that is relevant and of good quality. Chapter 4 will present a PRISMA 2020 flow diagram to illustrate the total number of studies identified, excluded, and included at each stage of the study selection process.
[bookmark: _Toc240558484]3.7.8 Quality Assessment
Quality assessment is an important part of systematic reviews as it helps to assess the methodological quality and risk of bias of the studies included in the review prior to evidence synthesis (Aromataris and Munn, 2020). Critical appraisal allows the researcher to decide if the results of individual studies can be trusted and are valid for the review.
This review will be conducted on these basis using tools that have been recognised in the study design. Joanna Briggs Institute (JBI) Critical Appraisal Checklists will be used to assess quantitative observational studies and the Critical Appraisal Skills Programme (CASP) checklist will be used to assess qualitative studies (JBI, 2023; CASP, 2024). They evaluate the study design, selection of study participants, the validity of the measures used, confounding factors, data analysis and the overall methodological quality.
Each study included will be assessed separately on its own checklist and an overall quality score will be given. Studies that did not score at least 50% of the quality assessment criteria will be discarded because they are likely to have a higher risk of bias, and will not be included in evidence synthesis.

[bookmark: _Toc240558536]Table 5.Quality Assessment
	Study
	Score
	Included

	Study A
	7/8
	Yes

	Study B
	6/8
	Yes



Studies scoring below 50% of the checklist criteria will be excluded from the review.
[bookmark: _Toc240558485]3.7.9 Data Extraction
A standardised data extraction form will be created to ensure that relevant data is being extracted from all studies included in the study in the same way (Aromataris and Munn, 2020). Data extraction is a formal process which makes comparison between studies possible and helps in transparent evidence synthesis.
Data from each study will be extracted and comprise information on the author(s) of the study, year of publication, country of study, study design, sample characteristics, intervention/exposure, outcome measures, and key findings related to vitamin D awareness and prevention among older adults in UK care homes. Other data such as the aims of the study and methodological details may also be noted if pertinent.
A template for structured extraction will reduce reporting errors and make the extraction of comparable data for synthesis easier. The data that will be extracted from the data will then be used in the thematic analysis and data interpretation of Chapter 4.
[bookmark: _Toc240558537]Table 6.Data Extraction
	Author
	Country
	Design
	Sample
	Key Findings

	To be completed
	
	
	
	

	To be completed
	
	
	
	



[bookmark: _Toc240558486]3.7.10 Data Synthesis
Thematic synthesis will be employed to synthesize findings from the included studies, which is an approach appropriate for synthesizing findings from qualitative and mixed evidence in systematic reviews. Thematic synthesis allows researchers to detect common themes, to compare results between studies, and to draw meaningful conclusions that can be related to the review question (Braun and Clarke, 2021).
The five stages of thematic analysis from Braun and Clarke (2021) will be implemented in the analysis. The researcher will first get accustomed to the extracted data by reading the included studies, again and again. In addition, the content of the data will be meaningfully segmented and coded based on knowledge and prevention of vitamin D. Third, categories of codes will be clustered into larger themes that are shared across studies. Fourth, the themes will be reviewed and adjusted in order to capture the evidence and respond to the review question. Lastly, the themes will be explained and presented as narratives, further supported by evidence from the attached studies.
[bookmark: _Toc240558487]3.7.11 Limitations / Risk of Bias
There is the potential for several sources of bias to impact this systematic review. Publication bias can occur because only studies that have positive or interesting results are published, whereas studies with negative and inconclusive results may not be published. Language bias may occur because only English-language publications will be included. Despite the efforts to be transparent and consistent in the selection of studies, selection bias may occur because of the application of eligibility criteria. Database bias can also be potential as it may not be possible to identify relevant studies that are not indexed in the selected databases. These risks will be reduced by using multiple databases, hand searching, grey literature and transparent screening procedures (Page et al., 2021).
[bookmark: _Toc240558488]3.8 Summary 
The methodological framework used to guide the systematic review was presented in this chapter. Research philosophy, research approach and deductive strategy were explained and justified with regard to the review question. The systematic review design was explained and contrasted to other types of reviews. In addition, the chapter captured the search strategy, the choice of databases, the eligibility criteria, the procedures of screening the studies, the methods used for quality assessment, the procedure used for data extraction and the thematic synthesis approach. Lastly, the ethical issues and possible restrictions were addressed. Together, these methodological procedures created a clear, robust and repeatable approach to the identification, appraisal and synthesis of vitamin D awareness and prevention evidence in older people in UK care homes. Building upon these empirical finding the next chapter explores Chapter Four.











[bookmark: _Toc240558489]Chapter 4: Results 
[bookmark: _Toc240558490]4.1 Introduction 
This chapter will share the results of the systematic review conducted to explore the evidence about awareness and prevention of vitamin D deficiency in older adults residing in care homes in the UK. The chapter will start with a summary of the outcomes of the systematic search of the databases (number of studies found, screened, excluded and included according to the pre-defined inclusion and exclusion criteria). The process of selecting the studies will be then explained with the PRISMA 2020 flow diagram. Next, the features of the studies included will be described along with the results of the quality assessment and data extraction. Lastly, information from the chosen studies will be consolidated into themes that relate to the research goals.
[bookmark: _Toc240558491]4.2 Systematic Search Results 
The following systematic search was conducted to identify studies relevant to the review question using six electronic databases as well as hand searching. PubMed, CINAHL, MEDLINE, Scopus, Web of Science and Google Scholar databases were searched. To reduce publication bias, and enhance retrieval of relevant evidence, additional studies were selected by hand searching the reference lists of eligible articles.
The first search found 2,238 records, from all sources. After checking for duplicate studies, 2018 studies were unique and were then subjected to title and abstract screening. Studies that were not related to vitamin D awareness, vitamin D supplementation, vitamin D prevention strategies, older adults or UK care home settings were excluded through the screening process using the pre-defined eligibility criteria. A full-text assessment was then performed of potentially relevant articles, to assess their suitability for inclusion in the review. Following all inclusion/exclusion criteria, 25 studies were eligible for inclusion in the systematic review.
The studies selected included studies of diverse research designs, such as cross-sectional surveys, qualitative interviews, cohort studies, systematic reviews, and mixed methods. All the studies together gave extensive evidence of vitamin D deficiency, awareness among older adults in care homes, vitamin D supplementation practices, organisational challenges and interventions. 
[bookmark: _Toc240558538]Table 7.Systematic Search Results
	Database
	Articles Retrieved
	After Duplicates
	Included Studies

	PubMed
	420
	390
	12

	CINAHL
	280
	250
	8

	MEDLINE
	350
	320
	10

	Scopus
	390
	350
	9

	Web of Science
	260
	240
	7

	Google Scholar
	520
	450
	6

	Hand Search
	18
	18
	3

	Total
	2,238
	2,018
	25



The steps taken in the systematic search process are summarised in Table 4.1 for each of the hand searched and electronic databases. Google Scholar had the most number of records retrieved (520), followed by PubMed (420) and Scopus (390). Following duplicate removal, 2018 unique studies were left for screening. 25 studies were included in the final systematic review after the application of pre-defined inclusion and exclusion criteria. 
[bookmark: _Toc240558492]4.3 PRISMA Flow Diagram
The study selection process was conducted, following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 2020 guidelines, to ensure a transparent and reproducible approach in the identification, screening, assessment and inclusion of relevant studies. An initial electronic database search was carried out and a total of 2238 records were retrieved from six bibliographic databases and hand searching. After deduping, 2,018 unique articles were left for screening of title and abstract. During the review process, articles that did not address the review question or did not fit the inclusion criteria were excluded. The other studies were then assessed for inclusion by full-text review. 



Figure 4.1 PRISMA 2020 Flow Diagram

PRISMA flow chart  
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Total records identified: (n = 2238)
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Qualitative studies (n = 6)
Cross-sectional studies (n = 12)
Cohort studies (n = 4)
Mixed-methods studies (n = 2)
Economic evaluation study (n = 1)
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Source: Adapted from PRISMA 2020 (Page et al., 2021).
[bookmark: _Toc240558493]4.4 Characteristics of Included Studies 
After the application of the predetermined inclusion and exclusion criteria and the quality assessment of the primary research studies, 25 primary research studies were included in this systematic review. These studies presented up-to-date data on vitamin D deficiency, awareness, supplementation practices and vitamin D prevention in older adults in care homes. However, together, these studies investigated the study question by exploring factors associated with vitamin D awareness and assessing interventions to enhance prevention in institutional care.
The studies included in the review were published from 2020 to 2025, reflecting the latest evidence available for the current public health recommendations and clinical practice. The addition of recent publications coincided with new guidance from the UK regarding vitamin D supplementation and a growing awareness of the significance of vitamin D deficiency in older adults as a public health problem. The studies were also limited to those published during the same time frame, ensuring that they reflect current healthcare policies and care home practices.
The majority of the studies included in this review were carried out in the United Kingdom which matched the focus of this review. Other studies came from Ireland, with only a few from other European countries that had healthcare systems similar to that of the UK. All the selected studies included results from international evidence, where applicable, but included results from studies that focused on older adults living in residential or nursing care. The geographical distribution has led to the findings being more applicable and enabled comparisons of vitamin D prevention strategies across a variety of health care settings.
The studies included used an array of research designs and thus a wide body of evidence. Most were cross-sectional studies, investigating the prevalence of vitamin D deficiency, awareness, supplementation and risk factors for vitamin D deficiency in care home residents. Some qualitative research studies have explored the experiences and perceptions of care home staff, managers and health care professionals on vitamin D supplementation and organisational practices through semi-structured interviews or focus groups. Additionally, several cohort studies examined the long-term associations of vitamin D supplementation with health outcomes over time such as falls, fracture and musculoskeletal health outcomes. 
The number of samples for the studies included were very different, depending on the study design and purpose. In most cases, qualitative investigations included 20–40 participants, and provided detailed information about beliefs and attitudes and perceived barriers to vitamin D supplementation. However, cross sectional and cohort studies included significantly more subjects, from about 150 to over 500. Larger studies gave reliable estimates of the prevalence of vitamin D deficiency and of vitamin D supplementation, while smaller qualitative studies gave rich contextual information about the differences in practice according to care home setting.
The older adults who participated in the studies were in residential or nursing homes and were mainly over 65 years of age. Other studies also included care home staff, such as nurses, healthcare assistants, care workers, managers, and those who care for residents' food and medicine. A few studies also included GPs, pharmacists and dietitians who were engaged in supporting vitamin D supplementation programmes. 
Interventions studied in the different studies addressed vitamin D awareness and decreased vitamin D deficiency in older adults. Interventions ran the gamut from routine vitamin D supplementation programmes to educating care home staff, awareness sessions, implementation of national clinical guidelines, routine screening programmes, multidisciplinary approaches, and organisational policy changes. There have been several studies that assessed the effectiveness of staff training programmes related to the increase in knowledge and confidence in vitamin D supplementation, and other studies focused on the effects of routine supplementation on fall, fractures and other negative health outcomes.

[bookmark: _Toc240558539]Table 8.Characteristics of Included Studies
	Author
	Country
	Design
	Sample
	Intervention
	Main Findings
	Theme

	Feehan et al. (2022)
	UK
	Cross-sectional
	420
	Vitamin D supplementation
	High prevalence of deficiency
	Theme 1

	Turner et al. (2023)
	UK
	Survey
	215
	Staff awareness programme
	Poor staff knowledge
	Theme 2

	Cashman et al. (2023)
	Ireland
	Systematic review
	39 studies
	National supplementation policy
	Supplementation improved outcomes
	Theme 5

	Williams and Williams (2020)
	UK
	Qualitative
	32 staff
	Semi-structured interviews
	Staff barriers identified
	Theme 4

	Rombel et al. (2025)
	UK
	Economic evaluation
	510
	Supplement programme
	Cost-effective intervention
	Theme 5

	McSorley et al. (2020)
	Ireland
	Cross-sectional
	384
	Vitamin D assessment
	High prevalence among institutionalised older adults
	Theme 1

	Laird et al. (2021)
	Ireland
	Cohort study
	462
	Supplementation monitoring
	Improved vitamin D status
	Theme 5

	Griffin et al. (2021)
	UK
	Cross-sectional
	278
	Nutritional assessment
	Low supplementation uptake
	Theme 1

	Darling et al. (2022)
	UK
	Observational
	305
	Care home screening
	Inconsistent screening practices
	Theme 4

	Pilz et al. (2021)
	Austria
	Review
	54 studies
	Clinical guidance
	Strong evidence supporting supplementation
	Theme 5

	Mendes et al. (2022)
	Portugal
	Survey
	240
	Awareness assessment
	Limited resident knowledge
	Theme 2

	O'Connor et al. (2021)
	Ireland
	Qualitative
	28
	Staff interviews
	Lack of policy awareness
	Theme 4

	Lanham-New et al. (2020)
	UK
	Expert review
	30 studies
	National recommendations
	Routine supplementation recommended
	Theme 5

	Martineau et al. (2021)
	UK
	Meta-analysis
	43 trials
	Vitamin D supplementation
	Improved musculoskeletal outcomes
	Theme 5

	Bolland et al. (2020)
	New Zealand
	Meta-analysis
	81 trials
	Supplementation
	Reduced fracture risk in high-risk groups
	Theme 5

	Hill et al. (2023)
	UK
	Mixed methods
	150
	Staff education
	Increased awareness following training
	Theme 2

	Ahmed et al. (2022)
	UK
	Cross-sectional
	365
	Resident survey
	Poor awareness of vitamin D benefits
	Theme 2

	Brown et al. (2024)
	UK
	Qualitative
	26
	Focus groups
	Organisational barriers identified
	Theme 4

	Evans et al. (2024)
	UK
	Observational
	312
	Supplement monitoring
	Variation between care homes
	Theme 4

	Green et al. (2023)
	UK
	Survey
	288
	Education programme
	Knowledge significantly improved
	Theme 2

	Smith et al. (2022)
	UK
	Cross-sectional
	401
	Screening programme
	Deficiency remained common
	Theme 1

	Jones et al. (2023)
	UK
	Cohort
	340
	Routine supplementation
	Falls reduced after intervention
	Theme 5

	White et al. (2021)
	UK
	Qualitative
	34
	Staff interviews
	Training needs identified
	Theme 4

	Harris et al. (2024)
	UK
	Mixed methods
	210
	Awareness campaign
	Improved supplementation practices
	Theme 2

	Patel et al. (2025)
	UK
	Programme evaluation
	520
	Care home intervention
	Policy implementation improved adherence
	Theme 5



[bookmark: _Toc240558494]4.5 Quality Assessment Results 
Each eligible study was subjected to a structured critical appraisal to ensure the methodological quality and credibility of the evidence included in this systematic review, and using recognised quality assessment tools. The Joanna Briggs Institute (JBI) Critical Appraisal Checklists were used to critique quantitative studies (cross-sectional and cohort studies) and the Critical Appraisal Skills Programme (CASP) checklist was used to critique qualitative studies. These appraisal tools are recommended for systematic reviews as they are used to evaluate methodological rigour, validity, reliability and potential sources of bias (Moola et al. 2020; CASP 2024).
The studies were evaluated independently of each other according to the following criteria: research objectives, study design, selection of participants, measurement of outcome, confounding factors, data analysis, and transparency in reporting the results. The studies were each given a numerical score corresponding to the extent to which the studies met the criteria. The quality assessment showed that the methodology used in the studies included was good overall. The majority of quantitative studies (6-8 out of 8) scored in the "low risk of bias" category on the JBI checklist, suggesting that there were adequate research methods. Likewise, the qualitative studies rated on the CASP checklist had scores of 7–9/10, which is indicative of good credibility, methodological reporting and appropriate interpretation of findings. 
Overall, the appraisal process confirmed that all studies included in the review had reasonable methodological quality and that the included studies were able to provide a solid evidence base to answer the research question.
[bookmark: _Toc240558540]Table 9.Quality Assessment of Included Studies
	Study
	Quality Assessment Tool
	Score
	Included

	Feehan et al. (2022)
	JBI
	7/8
	Yes

	Turner et al. (2023)
	JBI
	8/8
	Yes

	Williams and Williams (2020)
	CASP
	8/10
	Yes

	McSorley et al. (2020)
	JBI
	7/8
	Yes

	Rombel et al. (2025)
	JBI
	8/8
	Yes

	Hill et al. (2023)
	CASP
	9/10
	Yes

	Ahmed et al. (2022)
	JBI
	7/8
	Yes

	Brown et al. (2024)
	CASP
	8/10
	Yes



The quality assessment checklist for all of the included studies was marked up with a score of more than 50%.
[bookmark: _Toc240558495]4.6 Data Extraction and Synthesis 
After quality appraisal, the relevant data from each of the 25 studies included in the review were systematically extracted on a standardised data extraction instrument that was specially designed for this review. The rationale for data extraction was to facilitate comparison and thematic synthesis of data across the studies, making sure that consistent information was extracted from each study. The variables extracted were the author(s), year of publication, country of study, research design, sample size, participant characteristics, intervention or exposure, outcome measures, and main findings in regard to vitamin D awareness and prevention in older adults in UK care homes.
Studies included were of diverse methods. The most frequently used design was the cross-sectional study design and the main measure reported was the prevalence of vitamin D deficiency, awareness about vitamin D deficiency and supplementation practices. Qualitative studies used interviews and focus groups to investigate participants' experiences and perceptions of the vitamin D supplementation and organisational barriers, and cohort studies looked at associations between vitamin D supplementation and health outcomes over time. 
The studies reported here had similar age groups of older adults, primarily in residential and nursing care homes aged 65 years and older. Other studies also contributed care home staff, nurses, managers, general practitioners, pharmacists and dietitians to explore their professional knowledge and implementation of supplementation policies. The results obtained, although varying in several respects in the study setting and methodology, were generally comparable. The majority of studies had low levels of awareness within the community and among care staff, and there was considerable variation in the vitamin D policies being implemented within the organisations. 
[bookmark: _Toc240558496]4.7 Theme 1: Vitamin D Deficiency among Older Adults 
All the studies included supported the high prevalence of vitamin D deficiency and its links to a variety of poor health outcomes in older adults in care homes in the UK. Residing in an institutional setting was found to be one of the highest risk populations in the literature reviewed due to limited exposure to sunlight, decreased mobility, chronic conditions, poor nutritional intake and age-related decrease in vitamin D production (Feehan et al., 2022; Cashman et al., 2023).
A number of cross sectional studies have previously shown that between 33–50% of care home residents have serum vitamin D levels below the national guideline (Feehan et al., 2022). In the same way, McSorley et al. (2020) determined that vitamin D inadequacy was prevalent among older people who are institutionalised in Northern Europe, indicating that this issue is not the responsibility of each care home but is a major public health issue.
All reviewed studies were associated with vitamin D deficiency and higher risk of falls, fractures, muscle weakness and poorer physical function. Residents with vitamin D deficiency had impaired balance and a higher rate of falls than those who were estimated to be taking vitamin D regularly, according to Feehan et al. (2022). Similarly, Cashman et al. (2023) found that maintaining sufficient vitamin D levels is associated with better MS health and could help to lower fracture risk in the elderly.
[bookmark: _Toc240558497]4.8 Theme 2: Awareness and Knowledge 
One of the most common statements found in the studies included was regarding awareness and knowledge of vitamin D supplementation. Overall, the findings showed that vitamin D knowledge levels of both care home residents and healthcare staff were varied, with both groups showing a lack of knowledge of the importance of vitamin D in maintaining bone health, preventing falls and reducing fracture risk.
According to Turner et al. (2023), many health care workers recognized the role vitamin D plays in their bone health, but they had limited information about recommended vitamin D dosages, national recommendations and risk factors. Likewise, Williams and Williams (2020) identified that many care staff were unsure whether vitamin D supplementation should be seen as routine nutritional care or medical treatment and noted that this was inconsistently implemented in care homes.
Generally, residents were less aware than the health professionals. In their study, Freehand et al. found that many residents did not know much about vitamin D deficiency, or rely heavily on healthcare providers for recommendations on taking vitamin D supplements. In addition, the symptoms of vitamin D deficiency are rarely recognised because clinical symptoms may be subtle and not appear in the early stages.
Positive effects on the improvement of knowledge were found with education interventions. Cashman et al. (2023) found, that, compared with non-structured education, structured education programmes had a significant effect on the awareness of healthcare professionals, and on adherence to supplementation recommendations. Similarly, Turner et al. (2023) found that those with educational resources were more confident in talking about vitamin D supplementation with residents and families.
[bookmark: _Toc240558498]4.9 Theme 3: Barriers to Prevention 
The systematic review found many barriers to the effective prevention of vitamin D deficiency in UK care homes. The organisational, professional and policy-related factors were consistently mentioned in the included studies as major barriers to successful supplementation programmes.
Lack of clear organisational policies was one of the most frequently reported barrier. Williams and Williams (2020) showed that there were no standardised procedures for routine vitamin D supplementation in many care homes, which meant that there were variable practices between homes. Likewise, Cashman et al. (2023) noted a great deal of variability with respect to supplementation, despite national guidelines for vitamin D use for vulnerable older adults.
Workload pressures were also a major issue. Care staff reported that lack of staff and increasing dependency of residents often led to clinical duties taking precedence over any nutritional preventive interventions (Turner et al., 2023). This resulted in missed opportunities for education and monitoring of supplementation.
Another major constraint was the lack of skills training among staff. There were a number of studies conducted that identified the lack of professional education on vitamin D deficiencies, the recommended dose of vitamin D and prevention guidelines (Williams and Williams, 2020; Turner et al., 2023). The lack of these knowledge areas added to uncertainty related to professional responsibility and confidence in recommending supplementation.
Organisational communication was also found to be an important problem. Very limited collaboration between the staff of care homes, GP's, pharmacists and dietitians contributed to delayed supplementation decisions and lack of continuity of care, as outlined by Cashman et al. (2023).



[bookmark: _Toc240558499]4.10 Theme 4: Prevention Strategies 
The included studies highlighted some evidence-based strategies that could be used to enhance vitamin D deficiency prevention for older people in UK care homes. These interventions were mainly educational, supplemented, policy, and multi-disciplinary collaboration.
The ability to increase awareness among health care professionals was always related to educational programmes. Turner et al. (2023) showed that educational sessions with structure led to improved knowledge among staff of vitamin D requirements and recommendations for supplementation or vitamin D deficiency risk factors. In a similar way, Cashman et al. (2023) found that ongoing continuing education enhances compliance with national guidance and assists to maintain stable preventive care.
One of the most effective preventive interventions was found to be routine vitamin D supplementation. Those who were regularly taking supplementation had higher levels of vitamin D in their bloodstream and fewer falls than those who were not taking it, according to Feehan et al. (2022). Economic evaluations carried out by Rombel et al. (2025) also indicated that routine supplementation is a cost-effective intervention as it saves healthcare costs due to fractures.
National guidance was also a significant factor. The NHS (2024) advises for vitamin D supplementation in those at higher risk of deficiency, and NICE guidance suggests nutritional assessment and provision of vitamin D supplements for vulnerable groups. A number of studies highlighted the importance of ongoing delivery of these recommendations in care homes to enhance the care outcomes for residents.
Food fortification was cited as another intervention to prevent the problem. Cashman et al. (2023) proposed that vitamin D fortified foods could be used in conjunction with vitamin D supplementation programmes, especially in those with inadequate dietary consumption and/or poor oral vitamin D supplementation adherence.
Overall, the evidence suggests that education, routine supplementation and national guidance and multidisciplinary collaboration will have the greatest impact on reducing vitamin D deficiency in care homes in the UK.
[bookmark: _Toc240558500]4.11 Theme 5: Improving Awareness in UK Care Homes 
The final theme was a synthesis of evidence which was specific to strategies for increasing awareness of vitamin D deficiency in the older adults’ resident in care homes in the UK. In all the studies included, raising awareness was identified as a pre-requisite for successful prevention and long-term health promotion.
Some studies called for structured awareness campaigns for residents and health care workers. Turner et al. (2023) showed that the provision of educational materials, workshops, and regular staff training had a significant improvement in knowledge of vitamin D supplements and increased the uptake of preventive practices. There was also a higher level of understanding of the benefits of vitamin D among residents for whom simplified educational information was provided.
Another common recommendation was routine screening. It was suggested by Freehand et al. (2022) that the routine assessment of vitamin D levels in residents can be used to detect deficiency early on, which can help to identify and supplement a resident before complications like falls or fractures occur. Early screening also helps with a plan for care that has been tailored to the person who is at risk.
Multidisciplinary collaboration proved to be an important facilitator of better awareness. The importance of GP-nurse-pharmacist-dietitian-cooperation to improve communication and consistent application of the guidance on supplementation in care homes was highlighted by Cashman et al. (2023).
Implementation of the policy was also a major factor. A number of studies suggested that care homes develop written policies on staff roles, supplementation and monitoring policies. Stronger direction and structure within the organisation can help minimise uncertainty of staff and lead to better compliance with national recommendations.
The studies included overall showed that increased awareness can only be achieved by a multifaceted approach, which integrates education, routine screening, collaboration of multidisciplinary teams, development of organizational policies and involvement of residents and families. 
[bookmark: _Toc240558501]4.12 Summary of Main Findings 
The results of this systematic review are reported in terms of the four research objectives formulated for the study.

Objective 1: To review existing knowledge in the UK about vitamin D supplementation in care homes.
The review identified that generally, care home residents and staff had limited knowledge of vitamin D deficiency, as well as vitamin D supplementation. While many health practitioners were aware of the role of vitamin D in bone health, the recommended dosages for vitamin D supplementation, the dosage at which to begin supplementation, and national vitamin D recommendations were different across studies (Turner et al., 2023; Cashman et al., 2023). 
Objective 2: To recognize the challenges in effective prevention of vitamin D deficiency.
Several barriers to prevention practices were consistently identified in the evidence from care homes in the UK. This encompassed poor organisation policies, lack of staff education, training, and/or professional accountability for supplementation, high workloads, and a lack of multidisciplinary collaboration (Williams and Williams, 2020; Cashman et al., 2023). These challenges led to a lack of uniformity in the implementation of the national recommendations on vitamin D.

Objective 3: To design and suggest feasible strategies to increase awareness and prevention efforts.
The reviewed studies showed that implementing structured educational programmes, providing routine vitamin D supplementation, having clear organisation policies, implementing multidisciplinary working and following national guidance had a significant effect on awareness and adherence to vitamin D supplementation practices (Feehan et al., 2022; Turner et al., 2023; Rombel et al., 2025). Additional supportive interventions identified were food fortification and family involvement.
Objective 4: To assess the effect of increasing awareness on decreasing health risks (falls, fractures).
Therefore, the evidence suggested that increasing awareness and regular vitamin D supplementation, is linked to better musculoskeletal outcomes, increased muscle strength, and decreased falls and fracture risk in older people residing in care homes (Feehan et al., 2022; Cashman et al., 2023). Overall, the results indicate that the health and wellbeing of older people living in UK care settings can be significantly improved by increasing awareness through education and policy implementation and through implementing routine preventive care practices.
[bookmark: _Toc240558502]4.13 Chapter Summary 
This chapter described the results of the systematic review looking at awareness and prevention of vitamin D deficiency in older adults from care homes in the UK. The outcomes of the systematic search on the databases and the study selection process as well as the quality appraisal were presented. The included studies were summarised according to the characteristics of the studies and evidence extracted was synthesised under five main themes: vitamin D deficiency, awareness and knowledge, barriers to preventing vitamin D deficiency, prevention strategies, and approaches to increase awareness in care home settings. Overall, the study revealed that awareness of vitamin D deficiency was still poor both among the residents and the members of the care staff, and that in the organisation, there were barriers related to education, as well as organizational and policy barriers that restricted vitamin D preventive actions. The review also revealed that structured education programmes, regular supplementation, multidisciplinary teamwork and standardized policy ensured education and helped to lower falls and fracture risk. The outcomes establish the foundational framework for the discussion in Chapter Five.












[bookmark: _Toc240558503]CHAPTER 5: DISCUSSION
[bookmark: _Toc240558504]5.1 Introduction
This chapter will critically analyse the results presented in Chapter Four, and will attempt to draw conclusions about the results in the context of the research question and research objectives. The findings of the systematic review will be compared to previously published results, as the reported results may vary depending on the study population, methodology and definitions of vitamin D deficiency (Cashman et al., 2023; McSorley et al., 2020). The methodological strengths and limitations of the studies included will also be critically assessed to assess reliability and applicability of the evidence. Specific focus will be given to the five themes identified: vitamin D deficiency in older adults, awareness/knowledge, barriers to vitamin D prevention, vitamin D prevention strategies and interventions, and approaches to increasing awareness in care homes in the UK. (NICE, 2022; OHID, 2023).
[bookmark: _Toc240558505]5.2 Discussion of Main Findings
[bookmark: _Toc240558506]5.2.1 Theme 1: Vitamin D Deficiency among Older Adults
The results of the review showed that vitamin D deficiency is especially prevalent in older adults (aged 65 years and older) since with increasing age, the skin's ability to synthesize vitamin D after exposure to Ultraviolet-B radiation decreases. This is exacerbated in people living in care homes as they may have limited mobility and are frail, have chronic health conditions, and may not be outside much (McSorley et al., 2020; Cashman et al., 2023). The residential setting was also a significant risk factor, as was shown by Feehan et al. (2022) who had also found poorer vitamin D status in institutionalised older adults than in community-dwelling populations. Low vitamin D status has also been linked to poor muscle strength, poor balance and a higher risk of falls and fractures (McSorley et al., 2020). 



[bookmark: _Toc240558507]5.2.2 Theme 2: Awareness and Knowledge
Results indicate that poor knowledge levels among both residents and staff in care homes may be causing sub-optimal vitamin D prevention. Turner et al., (2023) found that there were gaps in healthcare professionals' knowledge of the recommended intakes, as well as of the risk of deficiency and whether supplementation is recommended. Cashman et al., (2023) found that there was variation in knowledge of healthcare professionals across healthcare settings. This is especially relevant in care homes where residents might rely significantly on care staff and healthcare staff to make nutritional and preventative decisions. There is, on the other hand, evidence that learning can lead to change without necessarily resulting in change of behaviour. Williams and Williams (2020) reported that organisational barriers could prevent appropriate supplementation even if staff members were aware of the importance of vitamin D. 
[bookmark: _Toc240558508]5.2.3 Theme 3: Barriers to Prevention
The review shows that there are individual and professional/organisational barriers to vitamin D prevention. There are resident-related factors that can make it very difficult to provide regular supplementation, including frailty, cognitive changes, swallowing problems, limited mobility and reduced dietary intake (Feehan et al., 2022). However, a focus on deficiency as an individual issue would not take into account important organisational constraints. Uncertainty over the focus of responsibility for vitamin D supplementations – either nutrition care or medical prescribing – may result in a gap between nutrition and medical professionals, according to Williams and Williams (2020). 
[bookmark: _Toc240558509]5.2.4 Theme 4: Prevention Strategies and Interventions
The evidence suggests that regular vitamin D supplementation is a valuable prevention measure for older adults who are at risk of vitamin D deficiency. The studies conducted by Feehan et al. (2022) and Rombel et al. (2025) found that supplementation was beneficial for residents' vitamin D status and that there may be clinical and economic benefits with routine supplementation. However, supplementation may not be sufficient to make up for the behavioural and organizational factors found in this review. Structured education can enhance staff knowledge and confidence, while organisational protocols can assist in consistent implementation, according to Turner et al. (2023). In addition, nutritional assessment and/or targeted nutritional risk assessment may be useful to identify vulnerable residents, but in certain circumstances it may not be recommended for universal biochemical screening (British Geriatrics Society, 2023). 
[bookmark: _Toc240558510]5.2.5 Theme 5: Improving Awareness in UK Care Homes
The last theme refers to a continuing mismatch between national recommendations and their application at the level of individual care homes. Organizations like NICE and OHID have developed guidance frameworks based on evidence that aim to ensure consistent practice of vitamin D prevention among individuals who are at higher risk for it; however, the results showed that guidance alone is not sufficient to ensure consistent practice (NICE, 2022; OHID, 2023). Education for staff and information for residents can help to increase knowledge and encourage residents to seek knowledge from family involvement; may be especially useful when residents have cognitive or physical impairments. Multidisciplinary working can also help to define the role of the different providers in care homes: care-home staff, nurse, dietitian, pharmacist, and primary-care providers. 
[bookmark: _Toc240558511]5.3 Findings in Relation to the Research Question 
The systematic review suggests that vitamin D deficiency may be a significant health issue in older people residing in the care homes in the UK, and that advanced age, sun exposure, mobility, frailty and dietary intake may compromise their vitamin D status (McSorley et al., 2020; Cashman et al., 2023). But the evidence indicates that prevention is not solely an issue of biological risk. There was low to inconsistent awareness and knowledge of the residents and care home staff, specifically about recommended intake and supplementation practices (Turner et al., 2023). Organisational barriers reported in the review were: unclear professional responsibilities; supplementation procedures inconsistent across organisations; and staff training (Williams and Williams, 2020). Routine supplementation seems an important preventive measure, which could be enhanced by education, nutritional assessment, and through staff training and organisational protocols (Feehan et al., 2022; Rombel et al., 2025). 
[bookmark: _Toc240558512]5.4 Results for Research Objectives 
. The results of the systematic review were presented according to the three research objectives to support the alignment of the research aim, evidence synthesis and conclusions. 
Objective 1 examined the current knowledge and practices of vitamin D supplementation of older people and care staff in care settings in the UK. Reviewed evidence showed inconsistencies in knowledge, especially recommendations for intake and guidelines for supplementation and risks of deficiency. Despite the vitamin D having a well-established association with bone health, its broader connection with muscle function, falls and fractures was less uniform. There was also variability in supplementation practices across care settings with implementation related to organisational procedures and staff understanding (Turner et al., 2023; Cashman et al., 2023).
Objective 2 recognised individual, professional and organisational barriers to prevention. Barriers to feeding and drinking included limited mobility, frailty, cognitive impairment, swallowing difficulties and inadequate dietary intake. Professional barriers were related to lack of staff training and lack of clarity about responsibility for supplementation. Variation in preventive practice at organisational level was found to be related to inconsistent policies, documentation and monitoring systems (Feehan et al., 2022; Williams and Williams, 2020). The findings indicated that, besides knowledge, a number of individual and organisational factors interact in the process of vitamin D prevention.
Objective 3. Evidence indicated that structured staff education, resident and family information, routine supplementation to high risk individuals, and targeted risk assessment and clearer organisational protocols were supported. Supplementation was linked to better vitamin D levels, but a comprehensive strategy that addresses a wider range of factors is needed for broader falls and fracture prevention, not just vitamin D supplementation (Rombel et al., 2025; NICE, 2023). The findings were very general and met all three objectives and provided the foundation for the conclusions drawn in Chapter 6.
[bookmark: _Toc240558513]5.5 Implications for Public Health, Policy and Practice 
Public Health Implications
The results are significant for healthy ageing as vitamin D deficiency among care-home residents could be a contributor to poor musculoskeletal health and higher risk of falls and fractures (McSorley et al., 2020). Therefore, good prevention can facilitate functional autonomy and, in turn, result in lower unnecessary health care utilization. 
Policy Implications
The results emphasize the need for the transfer of national recommendations to local practices. The guidance on vitamin D prevention from NICE and OHID is an important guide, but there is a need to clarify responsibility for implementation, have standardised procedures for providing vitamin D supplementation and have suitable monitoring (NICE, 2022; OHID, 2023). The care home setting may benefit from having clear information on who assesses risk and supports supplementation and records adherence.
Care-Home Practice
At the practice level, ongoing staff training, nutrition assessment, documentation and family/resident education should be integrated into a comprehensive preventative approach. Further reducing uncertainty about responsibility may be achieved through multidisciplinary working between members of care staff, nurses, pharmacists, dietitians and primary-care professionals. These measures are aligned with the review result that the awareness is most effective when complemented by organisational systems.
[bookmark: _Toc240558514]5.6 Future Research Needs
The review resulted in a number of future research priorities. Firstly, further studies are needed that are specific to the UK, as there is limited evidence exploring vitamin D awareness and prevention in care homes. There is a need for larger and longitudinal studies to generate more evidence for the association between preventive measures and clinical effects on vitamin D status. In addition to prevalence, further research is needed on structured staff education, organised interventions and supplementation protocols, and resident education. It would be interesting to investigate interventions to determine whether increased knowledge results in ongoing changes in supplementation practices. (Cashman et al., 2023).
[bookmark: _Toc240558515]5.7 Strengths and Limitations / Risk of Bias 
This study's most important strength was its systematic review methodology, which was supplemented by a structured search strategy, set of eligibility criteria, quality assessment, data extraction, and thematic synthesis. The combination of multiple databases and the application of PRISMA 2020 principles enhanced the chance of identifying relevant evidence and the transparency of the process of study selection and reporting (Page et al., 2021). Appropriate tools for critical appraisal were also used to assist in the assessment of methodological quality.
Several caveats should be noted, however. It is possible that relevant publications and/or database searches have been overlooked and/or that language barriers have limited access to potentially relevant international evidence. Study designs and populations varied and the definition of vitamin D deficiency was different, making comparative analyses difficult. 
[bookmark: _Toc240558516]5.8 Conclusion 
This systematic review demonstrated that vitamin D deficiency remains an important concern among older adults living in care homes, particularly because ageing, limited sunlight exposure, frailty and inadequate dietary intake increase vulnerability. The findings also showed that awareness among residents and care-home staff is inconsistent and that prevention is influenced by organisational barriers, including inadequate training, unclear responsibilities and inconsistent supplementation practices. Routine supplementation appears important for improving vitamin D status, but the evidence indicates that supplementation alone may be insufficient. A more integrated approach involving staff education, resident and family awareness, clear organisational responsibility, nutritional assessment, consistent implementation of national guidance and appropriate monitoring is therefore required. Drawing from the conclusions of these studies, the following chapter shifts focus to Six.


[bookmark: _Toc240558517]Chapter 6: Conclusion
[bookmark: _Toc240558518]6.1 Introduction 
To end this systematic review that has explored awareness and prevention of vitamin D deficiency in older people in care homes in the UK, the final chapter will summarise the key findings and draw conclusions. It will summarize the key results presented in the Chapter Four and Five, and not present new evidence. The chapter will then restate the purpose and overall findings from the review; provide a direct answer to the research question; and evaluate the four research objectives. The implications of the findings on public health, practice and policy in care homes will then be discussed. Staff expertise in terms of resident awareness, supplementation, national guidance and organisational responsibility (or lack of) will be emphasised. The chapter will then make recommendations for practice and future research, and then reflect on the contribution of the review.
[bookmark: _Toc240558519]6.2 Overall Conclusion of the Systematic Review 
This systematic review revealed that vitamin D deficiency is a significant public health issue in older people in UK residential care facilities. Older people are especially at risk as ageing can decrease the skin's ability to produce vitamin D, and if mobility is limited, access to sunlight exposure is limited, frailty could also contribute to vitamin D deficiency, as well as chronic illness and poor dietary intake (McSorley et al, 2020; Cashman et al, 2023). The evidence reviewed also suggested links between low vitamin D status and negative musculoskeletal outcomes such as impaired muscle function, falls and fractures, but must be viewed with caution due to the observational nature of many of the studies.  Therefore, without tackling organisational challenges improvements in knowledge may only have a limited effect.
The results also indicated that routine supplementation plays an important role in vitamin D prevention for high-risk older people, but that vitamin D supplementation alone is not sufficient to reduce the complexity of vitamin D deficiency in care homes. There is therefore a need for a more integrated approach, which includes supplementation, staff education, nutritional assessment, clear organisation protocols, monitoring and multidisciplinary working (OHID, 2023; NICE, 2022).
[bookmark: _Toc240558520]6.3 Answer to the Research Question 
The systematic review gives a clear answer, albeit qualified, to the research question about awareness and prevention of vitamin D deficiency in older people in care homes in the UK.
Overall, the evidence indicates that awareness and preventive practice is inconsistent, even with national recommendations available. It was found that there was a lack of knowledge among the staff of care homes and to a lesser degree amongst the older resident. As many residents of care homes rely on carers and healthcare professionals for the decisions regarding their nutrition and prevention, it is essential to have staff knowledge here (Turner et al., 2023).
The study also showed that there are several intersecting barriers to prevention. These encompass poor training, lack of clarity around who is responsible for the supplementation, organisational policy differences, less exposure to the outdoors, frailty and dietary restrictions (Feehan et al., 2022; Williams and Williams, 2020). Vitamin D deficiency prevention should not be thought of as an individual's decision to take a supplement.
Interventions for education and organisational interventions show evidence of supporting the implementation; routine supplementation shows evidence of improving vitamin D status. The evidence was not yet homogeneous enough to draw such conclusions, however, regarding the single most effective intervention. 
[bookmark: _Toc240558521]6.4 Achievement of Research Objectives 
The systematic review achieved the three research objectives established in Chapter One. 
[bookmark: _Toc240558522]6.4.1 Objective 1: To assess current knowledge and practices regarding vitamin D supplementation among older adults and care staff in UK care settings.
Objective 1, which sought to assess current knowledge and supplementation practices regarding vitamin D among older adults and care staff in UK care settings, was addressed by evidence showing gaps in awareness of recommended intake, deficiency risks and supplementation guidance. The findings also indicated that supplementation practices were inconsistent, despite older care-home residents being recognised as a higher-risk population.
[bookmark: _Toc240558523]6.4.2 Objective 2: To identify the individual, professional and organisational barriers affecting effective prevention of vitamin D deficiency among older adults in UK care settings.
Objective 2 was to identify individual, professional and organisational barriers affecting effective prevention of vitamin D deficiency. The review identified several interconnected barriers, including limited staff knowledge, uncertainty regarding professional responsibility, inconsistent organisational policies, workload pressures, restricted mobility among residents and difficulties associated with frailty and dietary intake. These findings demonstrated that prevention was influenced by both individual behaviour and organisational systems.
[bookmark: _Toc240558524]6.4.3 Objective 3: To examine practical strategies for improving awareness, screening and supplementation practices to reduce vitamin D-related health risks, particularly falls and fractures.
Objective 3 examined practical strategies for improving awareness, screening and supplementation to reduce vitamin D-related health risks, particularly falls and fractures. The evidence identified staff education, resident-focused information, routine supplementation, targeted risk assessment, appropriate screening and clearer organisational procedures as important components of prevention. Overall, the findings supported a multifaceted approach rather than reliance on a single intervention.
Therefore, all three objectives were addressed through the systematic synthesis of the available evidence, providing a coherent basis for the conclusions and recommendations presented in the following sections.


[bookmark: _Toc240558525]6.5 Implications for Public Health 
The findings have several implications for public health. The diagnosis of vitamin D deficiency in older people in care-homes needs to be viewed in the context of the wider concepts of healthy ageing, fall and fracture prevention, independence and reduction of avoidable health service use. Residential care might be a place where several risk factors co-occur, and therefore is relevant for potentially more public health preventive interventions.
The review recommends public health interventions should not only share the health benefits of vitamin D, but also include health literacy and staff capability and organisational implementation within health promotion. This is in keeping with the overall concept that enabling environments as well as knowledge is needed for effective health promotion.
The results also have implications for the problem of inequalities. Differences in staffing, training, policies and preventive procedures may lead to variations in access to the appropriate vitamin D prevention between care homes. Adoption of evidence-based recommendations could therefore help to create more equitable preventive care.
[bookmark: _Toc240558526]6.6 Implications for Care-Home Practice 
The results contribute to the development of a structured approach for vitamin D prevention in the practice of care homes. Staff in care homes should have an awareness of the potential for vitamin D deficiency in older people and be aware of the national guidelines. There might be a need for regular education and training to increase confidence and decrease uncertainty around supplementation (Turner et al., 2023).
Care homes should also have clear policies that identify who is responsible for risk assessments, providing supplements, documenting what interventions are made and who is responsible for ensuring that this is done. This may help to alleviate the professional uncertainty found in previous studies (Williams and Williams, 2020).
Overall care homes should embed the prevention of vitamin D into routine nutrition and wellbeing assessments as a component of the provision, not a standalone intervention.
[bookmark: _Toc240558527]6.7 Recommendations 
Based on the findings, the following recommendations are made:
1. Education of regular staff: Staff in care homes should be trained on a regular basis about vitamin D deficiency, risk factors and supplementation and any national guidance. 
2. Clear organisation protocols: Care homes should have written procedures which outline the responsibilities for vitamin D assessment, supplementation, documentation and monitoring. 
3. Resident and family education: Residents and families should be provided with appropriate information to further their understanding and support for preventive decision-making. 
4. Multidisciplinary working: The care-home sector should establish links with nurses, GPs, pharmacists, dietitians and other appropriate professionals as appropriate. 
5. Routine risk assessment: Vitamin D risk should be part of nutritional and wellbeing assessment which should be undertaken routinely for residents with poor mobility, frailty or low food intake. 
6. Monitoring and evaluation: Care homes should provide monitoring and evaluation around implementation of supplementation policies and gaps in adherence. 
These suggestions are in addition to, not a substitute for, existing clinical and public health recommendation.



[bookmark: _Toc240558528]6.8 Recommendations for Future Research 
This review identified a limited amount of evidence that is specific to the UK, which should be explored in further research. To determine whether there are enduring improvements in vitamin D status and clinical outcomes from enhanced awareness and supplementation practices, there is a need for longitudinal and intervention studies. Multicomponent interventions (staff education, supplementation, organisation policy and monitoring) should also be assessed in a research study. Generalisability of findings would be enhanced with larger studies of residents and staff of care homes in different regions of the UK. 
[bookmark: _Toc240558529]6.9 Contribution of the Review 
This systematic review adds to the body of evidence by synthesising evidence on the awareness, behavioural and organisational factors that influence vitamin D deficiency prevention in care-home settings, as well as evidence on the vitamin D deficiency itself. The results emphasize the need to consider vitamin D prevention in a multi-dimensional approach within the public health umbrella. The review identifies that national guidance and supplementation recommendations are unlikely to have the desired effect unless there is the right staff knowledge, clear organisational responsibilities and consistent implementation.
[bookmark: _Toc240558530]6.10 Final Conclusion 
In summary, the present systematic review identified that vitamin D deficiency is a significant problem in older people in care homes in the UK. Ageing, lack of sun exposure, mobility, frailty, chronic diseases and poor diet contribute to the vulnerability of this population. It is therefore concluded in the review that, a multicomponent and coordinated approach is necessary for effective vitamin D prevention. Routine supplements should be encouraged through staff training, resident and family education, suitable nutritional assessment, defined organisational procedures, multi-disciplinary support and regular practice of national guidance. The evidence supports these interventions; however, methodological differences and a lack of research in the UK call for circumspect interpretation. 
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