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How can additional, parental intervention in the home support the Design to Smile program to improve oral health and hygiene practices?
Abstract
The study is based on the oral health of children in the early years, particularly those enrolled on the Design to Smile program. The Designed to Smile initiative was developed and integrated into the Healthy Child Wales Program. Designed to Smile, launched in 2009 and funded by the Welsh government was designed as a preventative measure to childhood dental decay and disease.
The rationale for this study is to explore how the program is contributing to better oral health, and education for both children and caregivers and if additional intervention in the home can further support the Design to Smile Program. At the end of the study, research and data analysis will show if further intervention in the home environment had a positive impact on dental decay and oral hygiene behaviours.  This will be implemented with ten families who authorise their participation before any research data is collected. It will involve questionnaires, interviews, and remote observation of participants through an app check-in system. 
To minimise risks to the participants, researcher and the university, ethical considerations are important. They ensure that the research is carried out with respect and integrity. Ethical considerations consist of informed consent, confidentiality, avoiding harm and being beneficial for those involved and society. At the end of the study, data will be analysed, evaluated, stored, and disposed of within the guidelines of the Data Protection Act 2018.






Literature Review
[bookmark: _Hlk166770400]According to Public Health England (2017), tooth decay is a common issue among children, often causing pain, infection, and loss of teeth. It can impact overall health and well-being. GOV.UK (2023) states that consuming food and drinks high in sugar often results in tooth decay. This is because the bacterium in the mouth uses the sugar to create an acid, which damages the tooth enamel, leading to tooth decay and cavities. 
RCPCH (2020) and Evans (2024a) believe children should have a reduced sugar intake to support oral health and prevent tooth decay. Department of Health and Social Care (2021) and Colgate (2024) agree that regular brushing is important to oral health. Brushing and flossing removes plaque and can prevent tooth decay and gum disease. 
Designed to Smile is a school and nursery-based programme that incorporates various components such as supervised tooth brushing and the application of fluoride twice a year (GOV.WALES, n.d). GOV.WALES (2019), states that the Designed to Smile programme aimed to reduce the inequality in dental disease seen in those from deprived areas with high levels of tooth decay.
According to research GOV.WALES (2019) suggests that over half of 5-year-olds in Wales had tooth decay in 2009, particularly found in those from disadvantaged backgrounds. A case study implemented by Cardiff University (2022) states in 2009 research showed that 47.6% of 5-year-olds had dental decay when the program started compared to 2017, 9 years after when it fell to 34.2%, demonstrating that the program was having a positive impact. 
In a report, Morgan, and Wilson (2020), state that Wales is edging closer to having 100% participation in the program. In 2019 the report shows that 93.5% have consented to take part. However, Evans (2024a), finds that dental decay has only fallen around 1.8% since 2017, with deprived areas remaining substantially higher. Senedd Cymru (2022) and BDA (2023) agree that the oral health gap is widening between those in deprived and affluent areas, they believe the government should be more proactive in tackling this issue to promote better oral health and education.


Data shows that Designed to Smile is having a positive impact on oral health and hygiene. To maintain and build on these successes, ongoing support and further engagement efforts could prove helpful, particularly in closing the oral health gap between deprived and affluent areas. 

  Methodological Considerations
In this section, ten parents and children sample the research method, within their home environment, who take part in the Design to Smile programme at school. This sample has been chosen as an extension to evaluate further if families are continuing with the programme and how it further supports children's oral health. According to research, Vanderhout et al (2022) claim that empowerment and skill acquisition were common benefits of patient and family involvement in child health research.
The sample size in this area of research consists of ten families currently engaged in the Design to Smile programme at school, in which further intervention will be taking place. The sample type that would support this research is purposeful sampling. This is because the research will be implemented on children and families who are already taking part in the programme.
 According to Coyne (1997) and Abbas (2023), Purposive sampling will focus on a particular sample of individuals or events. This is also known as a non-probability form of sampling. Purposeful sampling, a collection of non-probability sampling techniques, chooses units according to the characteristics you need in your sample (Nikolopoulou, 2022). Put differently, purposive sampling involves the on-purpose choice of units. The sample will therefore be selected from families and children engaged in the programme, with further intervention implemented to further support the oral health of children.

To gather information for the ongoing investigation and assessment of the Design to Smile interventions that will be implemented in the family home, mixed-method research will be used. Mixed Method combines qualitative and quantitative research methods (Robert-Holmes,2018). The National Library of Medicine (2023) defines qualitative data as those that depict ideas and information that cannot be quantified. They are often obtained through focus groups, interviews, and observation. Data that can be measured or counted in numerical values is referred to as quantitative data (FullStory, 2022).
The mixed method used in this section of the sample will consist of a questionnaire to enable the researcher to collect both quantitative and qualitative data, containing closed questions such as, have you noticed a positive change in your child’s behaviour to his/her oral health and toothbrushing since engaging in the programme? Does your child brush their teeth in the morning and before bed? These closed-ended questions are quicker to produce quantitative data than qualitative data (Bailey,1994 and SmartSurvey,2023). 
However, there are some limitations with questionnaires which only gather quantitative data, one of the reasons is that they may restrict the breadth of information which is required (Beiske,2003 and Williams, 2023), another reason is that bias can occur when participants give socially acceptable answers or answers they think the researcher wants to hear. This has the potential to alter the data collected (Choi & Pak,2005 and Quantilope, 2024). 
Additionally, included in the questionnaire, are some open-ended questions such as, what do you think good oral health and hygiene consists of? These types of questions allow the sample cohort to express concerns and achieve detailed feedback freely (Amberscript,2023 and Mwita,2022). 
However, questions and/or responses can be misinterpreted and therefore uncertain answers to questionnaires cannot be instantly clarified.  There are many reasons, such as unclear wording and unfamiliar jargon (Sauro & Lewis,2021). This could also be due to additional languages being used in the home (although a way to support this would be to provide the questionnaire in multiple languages) and literacy levels being low. All of which could compromise the accuracy of the data gathered.
 Furthermore, questionnaires with open-ended questions are harder and more time is needed to analyse the information (Boruchovitch & Schall,1999 and Wollf,2021). Using these mixed methods during the initial sample will allow the researchers to reduce limitations and triangulate findings from this source using qualitative and quantitative data. This leads nicely into the second stage of the sample where further qualitative data can be obtained. 
Following the initial first step of research, there will be a continuation to find further information via an informal conversational interview. This method has been chosen to try and gauge a positive relationship between families and the researcher. This will enable participants to feel more at ease, and under no pressure, allowing them to speak more freely and openly. 
According to Cohen and Manion (2018), Patton (1980), believed that informal conversational interviews promoted meaningful and applicable questions based on observations that would apply to the family. In other words, any questions asked in the interview can be tailored to each family's needs. However, Cohen and Manion (2018), also state that there will be different information collected from groups of people as the questions will be different. Therefore, the analysis of data can be harder to analyse and organise.
On a positive note, carrying out informal conversational interviews can allow the family to speak more freely, thus allowing the family to discuss sensitive topics (Swain & King, 2022). According to Perera (2023), Thorndike (1920) stated that cognitive bias occurs when one's perception of one person's attributes is shaped by another (this can work both positively and negatively). In other words, a positive halo effect should enable the family to feel comfortable with good first impressions made by the researcher. This will allow them to openly discuss concerns and worries that may include things such as not having enough money to regularly buy appropriate oral health products or not having money to be able to provide appropriate, healthy, balanced nutrition (British Dental Association, 2023). Having these conversations helps the family and the researcher. This is because the researcher then can support the family to get the help they require. For example, helping them to apply for dental care or supplying the family with the tools to support their oral health. This allows for a deeper understanding of any issues people may be experiencing (Ridge,2009). 
On the other hand, the halo effect may have negative consequences within this method as it may not produce good qualitative data. This may be down to whether the family feels comfortable talking freely to the researcher, especially if they have been given a negative impression or displayed traits that may be perceived as judgemental. Furthermore, the informal conversational interview might also shift the researcher's questions in light of any preconceived notions they may have about the person or family (Boyd,2024).

Remote diary study observations will be the last research method to complete the study, taking place over 6 months. This is a longitudinal method as it requires data to be collected from the same families over time, this may be days, weeks, months, or years (Caruana et al.,2015). 
An app (found on the Play Store for Android users and the App Store for IOS) will be used for these observations. According to Fischer & Kleen (2020), apps provide a convenient way to collect data, allowing researchers to gather observations remotely and in real time without the need for physical presence. Apps will ensure consistency in data Observations recorded through the app and can provide immediate feedback to researchers, enabling adjustments to the research or intervention if needed (Welford et al.,2022).  
This remote observational method has been chosen because it has several benefits, such as the ability to study participants in their natural environments without interfering with their behaviour. It could also prove to be difficult to observe so many in their natural environment during the duration of the study. According to Social Change UK (2021), asking people to type up their diaries might be a simpler approach, as it allows for greater flexibility for the families involved.
 However, there are drawbacks as well, like biases in self-reported data, technological constraints, and trouble sustaining participant engagement over time. Some families may present with a lack of digital skills, which, in turn, could result in bias if families are excluded as they are unable to access digital equipment (Digital Frontiers,2021).
[bookmark: _Hlk165995533]The foundation of this part of the study will be built on trust and transparency in both parties, with the expectation that families will continue to participate in the intervention and study. Therefore, it is important to have a good, honest, relationship with the families who have engaged with the research. (Guillemin et al.,2018)
This study emphasises a mixed-method longitudinal approach to data collection Each sample omits a different data collection process such as questionnaires, interviews, and observations. 
According to Nolan, Macfarlane and Cartmel (2013), validity in concurrent data will be improved through triangulation in mixed data collection methods. These collect quantitative and qualitative data through the various stages of the study. Using these methods throughout the study will triangulate findings from pre and post-study. Triangulating the collected data at multiple stages throughout the study will enhance the credibility of the research and potentially reduce the bias in any single method (Walker & Solvason, 2014). This in turn will provide a rich, comprehensive understanding of the subject (Bell & Waters,2018).

Ethical Considerations 
When conducting research, it is responsible and respectful that researchers are mindful of the rights of those participating in the study with ethical considerations being important (BERA,2018).
To involve participants in a study, researchers must obtain voluntary and informed consent. This entails giving participants comprehensive information about the study's goals, methods, risks, and advantages. They can then decide whether to participate. 
According to the National Human Genome Research Institute (2022), Informed consent is an important ethical basic requirement for research and shows respect for individual autonomy. Additionally, the consent process should clarify that the research is beneficial for society as well as the individual. 
Furthermore, consent is needed if children are to participate in the study. While assent and informed consent are similar, assent is intended especially for people who might not be able to give full informed consent legally, such as minors or people with cognitive impairments (Cotrim et al.,2021). 
Articles 12 and 13 of UNCRC include that children have the right to receive information and have the right to be heard and express their views freely in any matter relating to them (UNICEF,1989). Additionally, NSPCC (2023) agree that children should be given information regarding any research being conducted on them and be able to give their assent should they show a willingness to participate based on their level of understanding (Gillick competency). Before the research begins, the selected sample will be asked if they would be interested in participating in research about children's oral health. Should they be interested, they will then receive an information pack with details about the study and research. 
The University of Oxford (2021a) states that there are two stages to gaining consent, with the first stage giving the potential participant the information needed to make an informed decision, and letting them know that there is no pressure to respond immediately. Following up, an appointment to visit each participant (including children) will be scheduled for 2 weeks after receiving the information pack. Here, prospective participants will be revisited with thorough and understandable information about the research project. 
The University of Oxford (2021b) states that the second stage of consent involves restating the research terms. This includes the study's objectives, requirements for participation, any possible risks, confidentiality precautions, and the intended use of the participants' data are all included in this description. Furthermore, throughout the study, the participants will be informed that they are free to revoke their consent at any time. This includes assent from young children. 
According to Gov.UK (2018a), by being completely transparent about research, the participants are less likely to have any unwanted surprises or feel uncomfortable doing something they didn’t realise they had to be involved in as part of a study. Even children, who assent to taking part, will show a willingness and be happy to do so. In turn, children should also be made aware that they can stop taking part if they no longer want to be involved in the research. It is important to emphasise that declining to participate in research will not have any negative effects and that children, as well as their parents or caregivers, may revoke consent at any time. Throughout the study, the researcher should frequently confirm with the child and their family that they are still happy to participate (NSPCC,2023b).
The child should be given information about the study that makes sense to them, outlining the possible risks and benefits and what is involved (NHS Health Research Authority,2021). According to GOV.UK (2018b), there are many ways in which the researcher can collect consent, this could be face-to-face, remotely via email or post, or verbal recorded consent. In the case of children, permission should be obtained and collected from both the child and parent/caregiver. 
Maintaining thorough documentation of the consent procedure is important, including participant questions or concerns and how they were addressed and solved. This paper trail can act as a record of adherence to morality and aid in proving that informed consent was obtained (UK Data Service,2022).
Records must be maintained and used as proof or for review, as needed, for researchers to show that data subjects have given their consent to process their data (GOV.UK,2018c). The researcher should inform participants of their rights, including the right to access information about their stored data, the right to halt data processing, and the right to have data deleted in compliance with The Data Protection Act 2018 regulations (GOV.UK,2018).
According to the UK Statistics Authority (2022), the security and privacy of the data gathered and used for research must always be adhered to. This is particularly necessary for qualitative research since the comprehensive data can make it more likely that an individual will be identified. The main technique used by researchers to maintain participant anonymity and confidentiality is the use of fictitious names for both the participants and the research location (Grow & Wiles,2008).  Dougherty (2021), on the other hand, disagrees with using this technique, claiming that qualitative researchers can abuse anonymity and confidentiality to create false works.
Another way to protect anonymity and confidentiality is by using aggregation. Aggregating data where possible can lower the chance of identification, which is another method of risk mitigation. The researcher can provide trends and patterns by combining and summarising data rather than presenting individual responses (Linked In,2024). However, according to Pollet et al. (2015), this also has limitations, which can lead to loss of information and mistakes when group traits are wrongly assigned to an individual.
In addition to the above methods, the researcher can ensure that communication (such as the app used in the remote observations) is encrypted. This will ensure that sensitive information is secure and only those authorised can access it (ICO,2024). Although, Spam Laws (2019) states, that whilst encryption will protect data it can be costly and a difficult administrative job to get through.
In this study, anonymity and confidentiality will be protected by using fictitious names and storing information in zipped document files, these would be password-protected for authorised persons only. University Of Reading (2023) agrees for digital data, you should use password-protected or, ideally, encrypted storage; for paper-based personal data, you should use a locked storage container, such as a filing cabinet in a locked office. 
Throughout the study, there are strategies to reduce the risks to the participants, researcher, and the university. For the participants, obtaining the families' informed consent whilst maintaining honesty, transparency and remaining respectful throughout the study, thus including any risks and advantages. Particularly within this study, where children are involved as the risk is considered more than a minimum and requires ethical approval (UWTSD,2024c). This is approved by the Ethics Committee with a PG2/E1 before any data collection begins and a full enhanced disclosure is completed (UWTSD,2022b).
To reduce the possibility of harm or data breaches, the study has taken precautions to safeguard the confidentiality and anonymity of its participants through careful data storage and risk assessments to identify risks and how to reduce them. The fact that participation in the study is entirely voluntary and that participants may leave at any time has been emphasised. The University of Sunderland (no date) states that no research participant should have added risks in addition to those they would normally encounter. 
 Risks can be mitigated for the researcher when a comprehensive risk assessment is carried out to identify potential risk factors and create suitable mitigation strategies. The risk assessment aims to highlight any possible risks and to encourage procedures that will mitigate these (Aven,2016). 
It is also important that researchers follow rules and adhere to ethical guidelines to avoid being in a situation where they are putting themselves at risk or harming their reputation. In addition to reducing the risks to researchers, it safeguards the rights and dignity of those participating in the study (World Health Organization,2024).
To reduce risks to the university the researcher must guarantee that all activities adhere to relevant regulations and ethical standards. This includes following the rules outlined in the university policies.  The researcher should follow these guidelines when handling sensitive data, getting ethical approvals, and conducting the research. 
A comprehensive risk assessment should be carried out to find possible risks, repercussions, and financial risks. Furthermore, develop risk management plans that include strategies for reducing risk that have been identified. These plans will include steps to guarantee participant safety, data security, and adherence to laws and policies. According to UK Research Integrity Office (2023), risk assessments should be a continuous process to mitigate risks and communicate them to the relevant staff within the organisation. 
In addition, it is important to uphold strong data management and security to guard against loss, misuse, and unauthorised access to research data. The Data Protection Act of 2018 regulates how companies, governments, and organisations use your data. They need to ensure that the data is used only for relevant and necessary purposes, transparently and legally, and for the specified purposes only. Data should be handled carefully and safeguarded from loss, damage, and unauthorised use (GOV.UK,2018)
[bookmark: _Hlk166698920] UWTSD (2023a) states, that to ensure compliance with legal obligations, all members of the University's staff, including postgraduate research students, are required to adhere to policies and procedures. Furthermore, the University employs procedural, technical, and physical safeguards always to ensure data security in line with The Data Protection Act 2018. 
Implementing these strategies and following protocols can reduce the risk to the university. In turn, this will help protect ethical integrity and the university's reputation while promoting responsible research conduct by using these strategies. For academic institutions, maintaining the integrity of research and encouraging ethical research practices are crucial (Horn,2013)
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