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Chapter one will identify the background in relation to the focused question and aim of this systematic review and how the aim will intend to be attained though objectives. 
1.1 Introduction to Dissertation Aim 200
1.2 Definitions 200
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[bookmark: _Toc88582691]2.1 Focused Question

‘Does Aloe vera mouthwash deliver equal clinical effectiveness as Chlorhexidine gluconate mouthwash on plaque control in Adults?: A Systematic review.’

The focused question identifies the components; population, intervention, comparison and outcome, identified in table 4.1. Utilising these components are well credited for the retrieval of relevant evidence, and thus a necessity in the systematic review (Schardt et al., 2007). 
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The aim of this systematic review is to determine whether Aloe vera mouthwash is as effective as chlorhexidine mouthwash at plaque control levels by appraising primary data.















[bookmark: _Toc88582693]2.3 Objectives

· To systematically obtain primary data on the effectiveness of Aloe vera mouthwash compared to Chlohexidine gluconate on plaque levels in Adults.
· Synthesise and evaluate the findings to review effectiveness of the intervention.
· Compare and contrast the data to attain the measurement outcomes.
· Critically appraise the findings in order to highlight the intervention’s relevance to practice.














CHAPTER TWO: Literature review

[bookmark: _Toc88582680]CHAPTER SUMMARY

Chapter one of the systematic review will discuss dental plaque and how the aetiological factors of plaque can lead to disease. The following component will be discussed regarding dental plaque and the conditions cause by it, along with the intervention and comparison details. Intro to topic relevant info gap in literature; method weaknesses identified 
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1.1 Anatomy of plaque biofilm
1.2 Physiology of plaque biofilm
1.3 Microbiology of plaque biofilm
1.4 Pathogenesis 
1.5 Convention treatment of the removal of biofilm
1.6 Chlorhexidine mouthwash
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1.8 Rationale for the systematic review




[bookmark: _Toc88582681]1.1 Anatomy of Plaque Biofilm 


The oral cavity, known as the mouth, comprises of several anatomical structures that would together network for the diverse role in speech, digestion of food and respiration (Kamrani and Sadiq, 2020). After the gut, the mouth cavity has the second largest and most diverse microbiota, with approximately 700 bacterium species. It habituates a wide range of microorganisms, including bacteria, fungus, viruses, and protozoa (Deo and Deshmukh, 2019). The community of microbial residents are referred to as microbiome, to those various microbes live together known as oral microbiome, oral microbiota or oral microflora (Gao et al., 2018). Oral microbiomes are crucial in the human microbial ecosystem as well as human health. It is widely believed that oral microbes induce diseases mostly through synergistic or cooperative interactions, and that interspecies interactions within the oral cavity are critical in deciding whether oral microbiota elicit diseases (He et al., 2015).

Figure 1- Communication between bacteria and the host response.
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[bookmark: _Toc88582682]1.2 Physiology of plaque biofilm


Dental caries and periodontitis are two of the most common and economically significant diseases caused by oral microorganisms. However, the oral cavity’s saliva is one of the main components of the host defence. Many molecular constituents in saliva impede microbial growth, such as lactoferrin, which complexes iron ions, lysozyme, which cleaves bacterial cell walls, and antimicrobial peptides like histatins, which inhibit the growth of Streptococcus mutans and Candida albicans (BSI, 2020). The property of saliva is to adhere to the hard enamel surface, forming saliva proteins known as the acquired salivary pellicle. Salivary pellicle works as a natural barrier, preventing acids from directly contacting a tooth's surface and protecting it from erosive demineralisation (Chawhuaveang et al., 2020).


[bookmark: _Toc88582683]1.3 Microbiology of plaque biofilm


When the enamel is exposed to saliva, the salivary pellicle creates a thin acellular organic layer on any type of surface. The pellicle serves a variety of functions and is essential for maintaining oral health (symbiosis). As well as its function to protect the enamel, the composition and stability of the acquired salivary pellicle is heavily influenced by physiochemical activities of ambient media and substrata (Lindh et al., 2014). Salivary comprises of mainly lipids, proteins and carbohydrates. It also affects the initial colonisation of oral biofilm and the transit pathway of cariogenic bacteria's acidic compounds, both of which influence the development of dental caries. Furthermore, it has an effect on periodontal disease by inhibiting the colonization of periodontal bacteria (Chawhuaveang et al., 2020).
[bookmark: _Toc88582684] 1.4 Pathogenesis 


Although the acquired salivary pellicle is a protective barrier for the enamel, the pellicle receptors provide binding sites for initial floating bacteria cells to connect to and develop microcolonies on these surfaces. The bacteria cells aggregate, proliferate, and develop into a mushroom-shaped mature biofilm that adheres firmly to these surfaces over time (Hao et al., 2018). However, the initial adhesion of bacteria is the next stage in biofilm formation on the pellicle. Some planktonic bacteria, such as -amylase and glycoproteins may identify binding proteins in the acquired pellicle and bind to it. However, at this stage, the attachment is reversible, and bacteria that were previously attached can quickly remove from the pellicle due to early colonisation (Huang, Li and Gregory, 2012). 

Dental plaque is formed by a matrix of organisations of structural and functional micro-organisms that survive through coexisting through the oral cavity, known as biofilm (Lovegrove, 2004). Biofilm exists via the residence of existing microflora and host, symbiosing in equilibrium (a state of health), however, once a breakdown in equilibrium occurs, dysbiosis is established (a state of disease) (Marsh, 2004). The state of dysbiosis is influenced through various confounding factors leading to a predisposed shift in microbial communities in the human microbiome (Sudkara et al., 2018). Such shifts causing dysbiosis leads to an increased risk in diseases including dental decay, periodontal disease and systemic diseases such as Alzheimer’s (Krishnan, Chen and Paster, 2017). Thus, the importance of reducing this shift in symbolic microflora is critical to lower these risks. The oral microbiome consists of over 700 types of gram-positive and gram-negative microbes. The colonization and maturation of microcolonies is what contributes to the progression of disease (Krishnan, Chen and Paster, 2017).

The main disease in relation to a shift in microflora is periodontal disease, containing distinctive gram-negative anaerobic microflora (Sudkara et al., 2018). This microflora includes various bacteria including A. actinomycetecomitans, P. gingivalis and P. intermedia (Lovegrove, 2004). P. gingivalis is the most common bacteria that contributes to periodontal disease leading to impaired host defence and increased periodontal breakdown and inflammation (Spahr et al., 2006). Indefinitely, the maturation of plaque initiates the host immune response, leading to the first stage of periodontal disease, gingivitis. Gingivitis is a disease caused by plaque maturation along the gingival margin; this leads to inflammation of the gingiva displaying signs of swollen, bleeding and red gums. Informedhealth.org (2014) states, initial inflammation may not be an issue however, further deterioration of the periodontium causing damage to soft tissues and the supporting bone structure leading to periodontitis and potentially causing tooth loss (inflammation of the periodontium). The prevalence of periodontal disease is a public health issue that is strongly linked to systemic disorders; nonetheless, its global distribution remains a mystery. Periodontal disease is the 11th most prevalence disease associated with rheumatoid arthritis, cardiovascular disease and Alzheimer’s (Vos et al., 2017). 	Comment by kattifam: This categorical statement needs to be supported with literature and expanding. You have made a very bold statement that needs further elaboration.



[bookmark: _Toc88582685]1.5 Conventional Treatment 

Plaque removal is traditionally accomplished by mechanical debridement of the dental biofilm using a toothbrush and flossing tools. Mechanical removal of the biofilm has limitations, since persons with limited physical dexterity are less adept at eliminating plaque (Berchier, 2008). A systematic review performed by Van Der Weijden and Hioe (2005) in the assessment of the efficiency of self-performed mechanical plaque removal and determined that adults did not remove enough plaque with mechanical removal alone. This emphasizes the importance of using an anti-plaque mouthwash to help prevent biofilm formation. Thus use of mouthwash is suitable for the general public in the prevention of plaque formation, however the use of chemical agents has raised concern to the bacterial resistance (Cieplik et al., 2019). Thus, the comparison of the gold standard mouth rinse agent, chlorhexidine will be compared against a herbal aloe vera mouthwash to evaluate the efficacy on plaque using plaque and bleeding index measurement tools. 

[bookmark: _Toc88582686]1.6 Chlorhexidine Mouthwash

The antiplaque activity of chlorhexidine gluconate is enhanced because chlorhexidine gluconate is positively charged, it attracts gram-negative bacteria, causing the cell wall to be penetrated and the bacterium to be damaged (Brookes et al., 2020). Currently, chlorhexidine is recognised as the gold standard agent for plaque control and it has been documented that it decreases plaque formation for the period of 10-12 hours. Therefore, the evidence shows the distinct advantage at plaque control (Priya et el., 2015).

Even though chlorhexidine is the benchmark for plaque treatment, its usage is currently restricted due to deleterious effects on the oral cavity (Mathur et al., 2011). Brown staining is a common adverse effect related with the dosage, which increases the production of calculus. When taking this agent for an extended period, it can cause taste disturbances and oral erosion. This supported by Cochrane Database of Systematic reviews that studied 51 randomised controlled trials (RCTs) which concluded that the use of Chlorhexidine over 4 weeks leads to extrinsic tooth staining, calculus formation, and taste disturbances (Worthington et al., 2017). This demonstrates the need for an effective alternative for a long-term usage (Balagopal and Arjunkumar, 2013)
[bookmark: _Toc88582687]1.7 Aloe Vera Mouthwash 

Aloe vera derives from Asphodelaceae family and nurtures in warm dry climates. The components in aloe vera contains around 75 constituents: enzymes, vitamins, sugars and minerals. Aloe vera hold phytochemical properties. Aloe vera exhibits an advantage as its phytotherapy use has demonstrated effective at plaque control. The mechanical action of most natural mouthwashes is based on the degradation of germ cellular membranes and the release of cytoplasmic material within (15) minutes after rinsing, resulting in the elimination of the target germcell (Alnouri et al., 2020).

Aloe vera mouthwash has gained increase in usage due to its safety, affordability, ease of use, lack of adverse effects, and effectiveness in decreasing bacteria that produce plaque when compared to Chlorhexidine mouthwash.

[bookmark: _Toc88582688]1.8 Rationale

Extensive research documents the positive attributes of plaque control in chlohexidine mouthwash. (Cohcrane) states there have been high evidence of plaque reduction using chlorhexidine mouthwash, adjuct to other oral hygiene aids from 4 to 6 weeks, and 6 months. Dhingra (2014) conducted a systematic review on aloe vera herbal dentifrices for plaque and gingivitis control; the results reported that aloe Vera demonstrates the ability to inability plaque. As both systematic reviews acknowledge both aloe vera and chlorhexidine are effective, there has been not systematic review we compare the efficacy of aloe vera against chlohexidine. This demonstrates the need to establish its effectiveness of the gold standard products used in clinical practice. This systematic  review will attempt to rationalise the effect of the antiplaque efficacy comapritn it agist chlohexidine mouthwash. 


















[bookmark: _Toc88582694]CHAPTER THREE: METHODOLOGY AND SEARCH STRATEGY 

[bookmark: _Toc88582695]CHAPTER OVERVIEW

This chapter will identify and justify the use of selection criteria for this systematic review. Selection criteria holds importance to assess the eligibility of data when conducting a literature search, as relevant data can be extracted to provide sufficient information to answer the focused question (McCrae, Blackstock and Purssell, 2015). Thus, the criteria used for including and excluding studies form an operational definition of the problem which holds importance as the eligibility criteria determines the validity and scope of the review to appraise the evidence for practice (Meline, 2006). What is a search strategy 50 , searching for information 500, validating research 500, analysing research 500 ethical considerations considered 400!!

3.1 Types of studies 
3.2 Population
3.3 Intervention
3.4 Comparison
3.5 Outcome



[bookmark: _Toc88582696]3.1 Types of studies


Randomised Controlled Trials (RCTs) are an experimental process used to assess the effectiveness of an intervention against a control group (White, Sabarwal and de Hoop, 2014). Kabisch et al (2011) state RCTs are deemed the most appropriate method used for clinical treatment involving patient-related questions as RCTs are the gold standard for ascertaining the efficacy and safety of an intervention treatment. This is due to the low risk of systematic errors as the methodology of RCTs involve random allocation of patients in the intervention and comparison group, minimising bias (Speith, 2016). As this review aims to assess the intervention Aloe vera mouthwash against Chlorhexidine mouthwash, it has been recognised that RCTs are the strongest form of primary research and therefore will be acquired for this systematic review (Bondemark and Ruf, 2015).  

The hierarchy of evidence (Figure 3) adapted from Glover et al (2012) supports the use of RCTs as the methodology produces the soundest evidence for the intervention’s clinical practicality. Controversy, Krauss (2018) argues that RCTs can produce bias therefore the quality of results is compromised. This suggests other non-randomised studies should be considered for selection as the quality of other non-randomised research can outperform a poor conducted RCT (Kahan, Rehal and Cro, 2015). If this occurs, it will be identified in the discussion process as the reliabilty of the evidence will be justified (Bondemark and Ruf, 2015).


Figure 3- Hierarchy of Evidence
[image: https://www.ebmpyramid.org/images/pyramid.gif]

Glover, J., Izzo, D., Odato. K. and Wang, L. (2012) Evidence-Based Mental Health Resources. Available at: http://www.dartmouth.edu/~biomed/resources.htmld/guides/ebm_psych_resources.html.




[bookmark: _Toc88582697]3.2 Population

The population that will be included in this review is adults over the age of 18 years. Though dental plaque manifests along humans of all ages the adult population are more susceptible to developing plaque induce gingivitis and periodontitis according to Centres for Disease Control and Prevention (2015). Furthermore, systemically healthy patients are included as those with certain diseases are more at risk of developing periodontitis from plaque (Mariotti and Hefti, 2015).

Additionally, the comparative intervention guidelines suggest mouthwash containing Chlorhexidine is not recommended for children under 12 years of age (Corsodyl, 2018). However, Rinse (2017) states that the use of chlorhexidine mouthwash should not be used in those under the age of 18 years as there is currently no clinical data regarding the safety of its use. This therefore advocates the needs to exclude the population under the age of 18 years.

Those with orthodontic appliances and partial or full prosthetics were not considered in this review due to the appliances leading to plaque retention (Ousehal et al., 2011). Plaque retentive sites can render the trueness of the results as increase plaque can be located around the areas. This inhibits the measurement outcomes, reducing the external validity (EV) of the research question as such results cannot represent the focused population (Dekkers et al., 2010)

[bookmark: _Toc88582698]3.3 Intervention

The intervention that will applied in this review is Aloe vera mouthwash which predominates of mainly Aloe vera. Hence, the inclusion criterial involved Aloe vera mouthwash or Aloe vera juice. Aloe vera gel was excluded from this review as Aloe vera gel is used for irrigation of periodontal pockets,  the gel is used for local application use which does not provide advantageous for measuring supragingival plaque on all exposing enamel surfaces (Virdi, Jain and Sharma., 2012). This is supported by Moghaddam et al (2017) who concludes that the local application of Aloe vera gel on periodontal pockets has no effect on reducing plaque index. 

Furthermore, mixed herbal mouthwashes were excluded from this study as various herbal substances will cannot identify the effectiveness of Aloe vera alone on plaque control as other substances may contribute the use the of plaque control, decreasing the validity of the data gained (Ekor, 2014).







[bookmark: _Toc88582699]3.4 Comparison 

In reference to Chapter 1, the comparison used in the review will compose of chlorhexidine mouthwash as this is claimed to be the gold standard intervention at plaque control due its anti-bacterial properties (Mathur et al., 2011). As the systematic review aims to compare the clinical effectiveness of Aloe vera mouthwash compared to Chlorhexidine mouthwash, it would be best suited for each group to be constant in terms of its usage. Therefore, chlorhexidine gel was also excluded from the selection criteria based on the same reasoning’s for excluding Aloe vera gel (Pannuti et al., 2005). Other uses of alternative forms of chlorhexidene were also excluded such as Periochip and Chlorhexidine varnish as an inaccurate comparison can be produced, decreasing the consistency of measurement outcomes (Lang and Wilkerson, 2008).










[bookmark: _Toc88582700]3.5 Outcome measures 


Referring to the review question, the measurement outcome involves plaque control. Measurement plaque involves visual scoring of supragingival plaque along the gingival margin and all surfaces of the tooth enamel (Farlex, 2012). This measurement is known as plaque index (PI) measurement scoring. Other clinical assessments such as periodontal pocket depths, bleeding index and clinical attachment levels will not be included in the review as these measurement outcomes is not related to the focused question. 

Table 1 displays the inclusion/exclusion criteria applicable to the research question for the literature review.










Table 1- Inclusion/Exclusion criteria
	Inclusion & Exclusion Criteria

	PICO Framework
	Inclusion Criteria
	Exclusion Criteria

	POPULATION
	Adult (18+)
Humans
Gingivitis
Systemically Healthy
	Paediatric patients
Periodontitis
Orthodontic appliances 
Patient with full or partial prosthetics 

	INTERVENTION
	Aloe Vera Mouthwash
	Aloe Vera Gel 
Other Herbal Substances

	COMPARISON
	Chlorhexidine Mouthwash
	Chlorhexidine Gel

	OUTCOME
	Plaque Index (PI)
	

	TYPE OF STUDIES
	Randomised Controlled Trails
Controlled Clinical Trials
Case Controls
Cohort Studies
Quantitative studies 
	Systematic Reviews
Reviewed Documents 
Case Reports
Qualitative Studies








[bookmark: _Hlk536708994][bookmark: _Toc88582701]SEARCH STRATEGY

[bookmark: _Toc88582702]CHAPTER OVERVIEW 

Chapter four endeavours to demonstrate a comprehensive search strategy used for the systematic review; this strategy will provide a comprehensive list of primary data using relevant databases. The importance of this chapter is to demonstrate the ability to retrieve applicable data in relation to the research question. Thus, the validity of the review is directly related the ability to identify relevant studies through a successful search strategy (Centre for Reviews and Dissemination, 2008). 

4.1 PICO structured question
4.2.1 Synonyms 
4.2.2 Wildcards
4.2.3 Boolean Operators 
4.3 Search Thread
4.4 Limits
4.5 Electronic Searches
4.6 Hand searching
4.7 Grey Literature 
4.8 Relevant lists correspond 
[bookmark: _Toc88582703]4.1 PICO structured question


PICO is the acronym for Population (P), Intervention (I), Comparison (C) and Outcome (O). This PICO framework ensures the research question focuses on the issues in current practice, which is essential for facilitating the literature search (Schardt et al., 2007).

The Population is important when collecting data that the research meets the required audience (Forrest et al., 2009). The Intervention is the independent variable applied to the patients that affects the dependant variable (Davies., 2012). The Comparison is the third mnemonic and is not always necessary when developing a clinical question, however a comparison is used in this case as it tests the efficiency of the intervention (Parahoo, 2014). This is imperative when conducting a literature search to gain resourceful knowledge for the clinical question (Davies, 2012). The Outcome is what the dependant variable is measured, which is used for data collection and analysis (Forrest et al., 2009). 

To reiterate from Chapter 2, the research question used within this review is: ‘Does Aloe vera mouthwash deliver equal clinical effectiveness as Chlorhexidine mouthwash on plaque control in Adults?: A systematic review.’

From this question all PICO elements have been established and is further demonstrated in table 4.1
Table 4.1. Elements of the research question using the PICO framework.
	PICO ELEMENTS

	Population 
	Intervention
	Comparison
	Outcome

	Adults
	Aloe vera mouthwash
	Chlorhexidine mouthwash
	Plaque control


























[bookmark: _Toc88582704]4.2.1 Synonyms 

Translating keywords into synonyms is considered the cornerstone to an effective search strategy to elicit relevant information according to Grewal, Kataria and Dhawan (2016). Synonyms that were generated for the structured search were composed from individual research in secondary data, online sources and A dictionary of dentistry (Ireland, 2010). Table 4.2 identifies the synonyms used for the search strategy.

Table 4.2 - Synonyms used in the literature search.
	PICO SYNONYMS 

	Population
	Intervention
	Comparison
	Outcome

	Adult*
Systemically Healthy
Systemically healthy patients 
Healthy adults
	Aloe vera mouthwash
Aloe vera mouth rinse
Aloe vera
Aloe
A. vera
	Chlorhexidine mouthwash
Chlorhexidine 
CHX
	Plaque index
PI
Plaque score*
Reduction in plaque
Plaque indices











[bookmark: _Toc88582705]4.2.2 Wildcards


An asterisk (*) is used for free-texts words; this provides multiple variants of a word, thereby cueing the databases to identify all possibilities a word (Havill et al., 2014). The use of an asterisk is considered advantageous as it enhances a larger number of studies to be retrieved, enhancing the internal validly of the literature search (Shaw, 2010). 













[bookmark: _Toc88582706]4.2.3 Boolean Operators


The synonyms were searched using Boolean operators ‘OR’, enabling a more generic search, and ‘AND’ ensuring all PICO elements are included, making the search more pertinent to the research question (Hamer and Collinson, 2005). Boolean operators are a valuable tool in literature research, as it is recognised by many online research tools (Hamer and Collinson, 2005). Khan et al (2011) explains the sensitivity of the search strategy is reflected upon the comprehensiveness of the search synonyms used, whereas the precision of the search strategy is the number of relevant studies retrieved using Boolean operators. 












[bookmark: _Toc88582707]4.3 Search thread 


The search thread has been produced to demonstrate the approach taken when conducting this systematic review (Frels and Onwuegbuzie, 2016). The ability to demonstrate a structured search sting is essential for strengthening the IV of the literature reviews. Table 4.3 reiterates the use of an effective search thread using synonyms and Boolean logic to promote relevant data in relation to the research question.













Table 4.3 - Search Thread
	Search Thread

	1
	Adult*

	2
	Systematically healthy

	3
	Systemically healthy patients

	4
	Healthy adults 

	5
	1-4 combined with ‘OR’

	6
	Aloe vera mouthwash

	7
	Aloe vera rinse mouth rinse 

	8
	Aloe vera

	9
	Aloe

	10
	A. vera

	11.
	6-10 combined with ‘OR’

	12.
	Chlorhexidine 

	13.
	CHX

	14.
	Chlorhexidine mouthwash

	15.
	12-14 combined with ‘OR’

	16.
	Plaque index

	17.
	PI

	18.
	Plaque score*

	19.
	Reduction in plaque

	20.
	Plaque indices

	21.
	16-20 combined with ‘OR’

	22.
	5, 11, 15 and 21 combined with ‘AND’


[bookmark: _Toc88582708]4.4 Limits


Limiting the literature search can render one ability to collect the most relevant data in relation to the focused question. Limits applied consequently results in limited data collection and can decrease the internal validity as publication bias can easily be introduced in this stage. Therefore, to prevent research bias and strengthen the interval validity of the review, the limitations only applied English language and Humans. This is advantageous as evidence-based medicine is continually evolving (Hackshaw et al., 2006).

It is justified that limiting the literature search to English language is necessary the interpretation of the researcher due to language barriers. Additionally, Jüni et al (2002) supports the inclusion of English language studies as a retrospective analysis concludes controlled trials produced in other languages is likely to be a lower methodological quality and produce more favourable treatment effects. Conversely, Morrison et al  (2012) state that the use of English language limits introduced language bias and lead to erroneous conclusions. 

The Food and Drug Administration reports that 92% of pre-clinical animal tests fail to proceed for the use in humans (Harding, 2004). Additionally, a more recent analysis suggests failure rates of testing has increase to 96% due to the lack of effectiveness and safety issues that was not predicted from animal trials (Akhtar, 2015). Thus, the limit humans only were applied in the attempt to collate evidence relating to the focused population, enhancing the population validity (McDermott, 2011).
 
It was decided not to limit the data to only RCTs, as previous discussed in Chapter 3. Though RCTs demonstrate the best evidence, they are not immune to bias, therefore other quantitative methodological studies will be considered and analysed if selected. 
















[bookmark: _Toc88582709]4.5 Electronic Resources


As discussed in the chapter overview, it is essential to demonstrate the ability to carry out a comprehensive search to generate as much relevant data. This is because there is no such database that covers all publications so limiting the use of databases introduces bias and decreases the IV. Moreover, Medline emphasises data in North America and Embase has a greater journal content in Europe, demonstrating geographical bias (Khan et al., 2011). Table 4.4 indicates established and relevant databases used; such databases allow for appropriate healthcare studies to arise, increasing the IV (Briscoe and Cooper, 2014).

Table 4.4. Electronic Databases searched.
	Electronic Databases
	Number of Hits

	TRIP
	7

	Dentistry and Oral Science Source
	0

	CINHAL
	0

	The Allied and Complimentary Medicine Database
	0

	Medline 
	1

	Embase
	2

	Cochrane Central Register of Controlled Trials (Central)
	2

	EBM reviews - Cochrane Central Register of Controlled Trials
	0

	DARE
	0







[bookmark: _Toc88582710]4.6 Journals searched


The ability to search various journals is valuable when conducting a literature review as recent studies can be identified that have not been published on electronic databases, enhancing the quantity of evidence (Khan et al., 2011). These Journals can be identified in table 4.5.

Table 4.5- Journals Hand Searched 
	Journals which were Hand Searched
	Number of Hits

	British Dental Journal
Journal of Dentistry
Journal of Evidence Based Dental Practice
The probe
Journal of Periodontology
Journal of Pharmacology and Research

	0
0
0
0
0
0















[bookmark: _Toc88582711]4.7 Grey Literature 


Grey literature refers to any unpublished literature, though grey literature mainly contains unpublished journals, they do also consist of PhD thesis, conference minutes and unpublished studies, therefore it is essential to search grey lituratue to include in the review (Bettany-Saltikov and Mcsherry., 2016). The difference between published and grey literture is that published data is more likely to demonstrate statistically difference results; yet, the methodological rigor does not differ between published and grey literature (Conn et al., 2003). To reduce publication bias, www.OpenGrey.eu was searched as it is widely recognised and holds over 700,000 unpublished literature (Paez., 2017).  No relevant studies were retrieved as shown in table 4.6.

Table 4.6 – Unpublished Literature
	Unpublished Literature
	Number of Hits

	Open Grey 
	0









[bookmark: _Toc88582712]4.8 Hand searching 

Handsearching refers to a manual process of scanning journals and relevant reference lists and plays a valuable role in identifying relevant RCTs (Craane et al., 2012). To finalise the comprehensive search, hand searching of the reference list of relevant research papers commenced; three relent studies were identified when evaluating the relevant lists as identified in table 4.7. 

Table 4.7- Further Searches
	Further Searches
	Studies Retrieved

	Hand searching reference lists from relevant papers
	3
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[bookmark: _Toc88582714]CHAPTER OVERVIEW 

Chapter five of this systematic review will demonstrate the methods of review; each method will be discussed and justified to ensure this process is replicable. This chapter aims to extract only relevant data in relation to the focused question in a non-bias means, enhancing the IV. 

5.1 Second Reviewer
5.2 Piloting
5.3 Initial Selection for the Inclusion Criteria
5.4 First Sift of the Studies for the Inclusion Criteria 
5.5 Second Sift of the Studies for the Inclusion Criteria 
5.6 Assessment of Methodological Quality
5.7 Data Extraction




[bookmark: _Toc88582715]5.1 Second Reviewer


For the purpose of increasing the IV of this systematic review, a second reviewer should be involved to assess the eligibly criteria of the studies, reducing systematic errors and reviewer bias (McDonagh et al., 2013). Gopalakrishnan and Ganeshkumar (2013) state that study selection should be performed in a systematic manner whereby two independent researchers select primary data based on inclusion and exclusion criteria. This process ensures the data is consistently reproducible and explicit, demonstrating the importance of a second reviewer (Jahan et al., 2016). In the event of any discrepancies, arbitration by a third reviewer may be necessary (Charrois, 2015). However, a second reviewer was not involved in this review due to time constraints. Though the use of standardised forms and tables were used to enhance the quality if this review (Betty-Saltikov and McSherry, 2012). 







[bookmark: _Toc88582716]5.2 Piloting

Piloting involves the application of the inclusion criterion to a study sample, demonstrating that the process can be reliabilty interpreted and replicated by others (CRD, 2009). Piloting was performed prior the selection process to assess the effectiveness of each form and assess whether it is appropriate for its intended use (Higgins and Green, 2014). This process makes sure all resources are managed effectively, warranting only relevant data for the focused question (Andrews, 2009). A piloted form of an excluded study is in Appendix 3.













[bookmark: _Toc88582717]5.3 Initial Selection for the Inclusion Criteria

A comprehensive search thread was designed to input relevant electronic resources with the number of hits gained from each (Table 5.1). This process was facilitated by the PICO elements (Table 4.1), discarding studies with irrelevant titles or duplicated studies within other databases. Documenting this comprehensive literature search demonstrates a detailed record, allowing this process to be replicable, thus enhancing the IV (Brettany-Saltikov and McSherry, 2016).

	[bookmark: _Hlk536796639]Databases searched
	Search dates
	Number of hits
	Number of discarded studies due to irrelevant titles/ abstracts
	Number of duplicated titles
	Number of studies to be reviewed in first sift

	TRIP
	
	
	
	
	

	Dentistry and Oral Science Source
(EBSCO host)
	
	
	
	
	

	CINHAL
(EBSCO host)
	
	
	
	
	

	The Allied and Complimentary Medicine Database
(EBSCO host)
	
	
	
	
	

	Medline 
(EBSCO host) 
	
	
	
	
	

	Embase
(Ovid SP)
	
	
	
	
	

	Cochrane Central Register of Controlled Trials (Central)*
	
	
	
	
	

	EBM reviews - Cochrane Central Register of Controlled Trials
	
	
	
	
	

	DARE
	
	
	
	
	

	Further searched- Hand Searching Journals
	
	
	
	
	

	Further searched- Hand Searching Reference Lists
	
	
	
	
	

	Unpublished Literature- Open Grey
	
	
	
	
	

	
	Total
	


Table 5.1- Pre-sift Document



[bookmark: _Toc88582718]5.4 First Sift of the Studies for the Inclusion Criteria 


The first sift involves reviewing the title and abstract of the studies gained in the comprehensive search to narrow down literature relating to the focused question (Gopalakrishnan and Ganeshkumar, 2013). The form is aimed to be a standardised tool, serving a secondary purpose of inter and inter-rater reliabilty Brettany-Saltikov and McSherry (2016). The process ensures the data is reviewed in a systematic approach, which is necessary as no second reviewer was included in the review. The sift table, adapted from Bettany-Saltikov and McSherry (2016), identifies the study number, name title and date, along with the inclusion criteria for PICO elements. 

Table 5.2 identifies the first sift stage with eligibility criteria according to the PICO framework. The summary of the first sift process can be located in Table 5.3. If the study did not meet the PICO elements, it was excluded, and any undecided or included elements in the study would be passed to the second sift (Bettany-Saltikov and McSherry, 2016). 







Table 5.2- First Sift Template
	[bookmark: _Toc88582719]Paper Number: 
Title: 
Authors: 
Date:
Source:

	PICO Framework
	Inclusion Criteria
	Yes 
(Y)
	No
 (N)
	Undecided (U)

	Population
	Adult (18+)
Systematically Healthy
Humans
	
	
	

	Intervention
	Aloe Vera Mouthwash
	
	
	

	Comparison
	Chlorhexidine Mouthwash
	
	
	

	Outcome
	Plaque Index (PI)

	
	
	

	Types of studies
	Randomised Controlled Trails
English language papers
	
	
	

	Action (with Rationale)
	Include / Exclude / Undecided (read full article)
	


	Key U=undecided (review full text), Y=yes N=no


	Adapted from: Bettany-Saltikov and McSherry (2016)










Table 5.3- Example the Summarised First Sift Table.


	Paper Number
	1
	2
	3
	4
	5
	6
	7

	Population
Adult (18+)
Systemically Healthy
Humans
	
	
	
	
	
	
	

	Intervention
Aloe Vera
Mouthwash
	
	
	
	
	
	
	

	Comparison
Chlorhexidine Mouthwash
	
	
	
	
	
	
	

	Outcome
Plaque Index (PI)
	
	
	
	
	
	
	

	Type of Study 
Randomised Controlled Trails
English language papers
	
	
	
	
	
	
	

	Action
Yes (Y)
No (N)
Undecided (U)
(read full article)
	
	
	
	
	
	
	






[bookmark: _Toc88582720]5.5 Second Sift of the Studies for the Inclusion Criteria 

According to Khan et al (2011), the second sift is the final process whereby full-text assessments are made in the studies that meet the inclusion and exclusion criterion.  This stage clarifies the undecided studies in the first sift, this a definitive decision on whether to include or exclude the data for clinical evaluation (Siddaway, 2014). Table 5.4 and 5.5 identify the second sift table and the summary of the second sift in all studies. If the study meets all PICO the criteria, the study will be forwarded to the methodological assessment process.

Table 5.4 Second Sift Template.
	[bookmark: _Toc88582721]Paper Number: 
Title: 
Authors: 
Date:
Source:

	PICO Framework
	Inclusion Criteria
	Yes 
(Y)
	No
 (N)

	Population
	Adult (18+)
Systematically Healthy
Humans
	
	

	Intervention
	Aloe Vera Mouthwash
	
	

	Comparison
	Chlorhexidine Mouthwash
	
	

	Outcome
	Plaque Index (PI)

	
	

	Types of studies
	Randomised Controlled Trails
English language papers
	
	

	Action (with Rationale)
	Include / Exclude / Undecided (read full article)
	

	Key U=undecided (review full text), Y=yes N=no

	Adapted from: Bettany-Saltikov and McSherry (2016)



Table 5.5- Example the Summarised Second Sift Table.

	Paper Number
	1
	2
	3
	4
	5
	6

	Population
Adult (18+)
Systematically Healthy
Humans
	
	
	
	
	
	

	Intervention
Aloe Vera
Mouthwash
	
	
	
	
	
	

	Comparison
Chlorhexidine Mouthwash
	
	
	
	
	
	

	Outcome
Plaque Index (PI)
	
	
	
	
	
	

	Type of Study 
Randomised Controlled Trails
English language papers
	
	
	
	
	
	

	Action
Yes (Y)
No (N)

	
	
	
	
	
	








[bookmark: _Toc88582722]5.6 Assessment of Methodological Quality

Assessing the methodological quality of the studies is fundamental when conducting a review; reducing bias and strengthening the IV for optimal implementation of evidence for healthcare (Pussegda et al., 2017). The assessment of the IV identifies whether the paper eliminated any methodological bias, whereas the EV is the extent to which the studies are generalisable (Ahmad et al., 2010). 

This systematic review was conducted in line with the PRISMA 2009 checklist. PRISMA checklist addresses important components within each stage of a systematic review, through a checklist format (Appendix 5). Brooks and McNeely (2013) state PRISMA aims to enhance the reporting of interventions in systematic reviews, strengthening the IV. Liberati et al (2009) reports that the checklist is deemed essential for transparent and complete reporting in a systematic review, demonstrating high IV; thus, this checklist was utilised. The PRISMA flow diagram identifies the process whereby articles are found, screened, found eligible and included in the review (Figure 4). Moher et al (2009) explains results mapped onto the PRISMA flow diagram indicates the quality the review.
2


Booth (2016) states incorporating a quality assessment tool (QAT) should be pertinent to the focused question and the type of study design included. According to Drier et al (2010), there is no consensus of which QAT is gold standard, therefore utilising a design-specific tool enhances quality assessment by the substantive elements on IV.   This is supported by the National Institute of Health (NIH) (2014) who claims that study designs and characteristics should be appraised, synthesised and results interpreted in a transparent and reproducible method, adhering to the methodological principals of the study. 

Included papers were critically appraised using the McMasters Framework, conducted by Law et al (1998), Table 5.6. The McMaster critical review form extracts data in a basic format allowing the extracted data to be easily interpreted by other researchers. It also allows data to be standardised, consistent and thorough which is an advantage when extracting data, increasing the IV (Bettany-Saltikov and McSherry, 2016). 

To summarise the methodological quality of the included studies, JADAD numerical scoring system was utilised (Table 5.7). O’Connor et al (2015) claims that the scoring system can be an oversimplification of assessing the methodological quality of a study. However, the JADAD scoring system contains the important elements that have been proven to correlate with bias, and is well accredited for its reliabilty and EV, according to Douglas and Halpern (2012). The following scoring system denotes from a total of one to thirty-two; the grade will reflect the studies ability to sufficiently answer the questions. The Cochrane Risk of Bias Tool (2014) states a score of 26 and over demonstrates high IV, EV and reliability. This numerical grading system was adapted form Bettany-Saltikov and McSherry (2016)


2

Figure 4- Prisma flow diagram
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Figure 5.6- Example of McMaster Critical Review Form.

	Critical Review Form – Quantitative Studies
Law, M., Stewart, D., Pollock, N., Letts, L. Bosch, J., & Westmorland, M.
McMaster University




	CITATION
	Provide the full citation for this article in APA format:

	STUDY PURPOSE
Was the purpose
stated clearly?
|_| Yes
|_| No
	Outline the purpose of the study. How does the study apply to your research question?

	LITERATURE
Was relevant background literature reviewed?
|_| Yes
|_| No
	Describe the justification of the need for this study:

	DESIGN
|_| Randomized (RCT)
|_| cohort
|_| single case design
|_| before and after
|_| case-control
|_| cross-sectional
|_| case study
	Describe the study design. Was the design appropriate for the study question? (e.g., for knowledge level about this issue, outcomes, ethical issues, etc.):


Specify any biases that may have been operating and the direction of their influence on the results:



	SAMPLE
N =
Was the sample described in detail?
|_| Yes
|_| No

Was sample size
justified?
|_| Yes
|_| No
|_| N/A
	Sampling (who; characteristics; how many; how was sampling done?) If more than one group, was there similarity between the groups?

Describe ethics procedures. Was informed consent obtained?:



	OUTCOMES
Were the outcome
measures reliable?
|_| Yes
|_| No
|_| Not addressed

Were the outcome
measures valid?
|_| Yes
|_| No
|_| Not addressed
	Specify the frequency of outcome measurement (i.e., pre, post, follow-up):

	
	Outcome areas:
	List measures used:

	INTERVENTION
Intervention was described in detail?
|_| Yes
|_| No
|_| Not addressed

Contamination was avoided?
|_| Yes
|_| No
|_| Not addressed
|_| N/A

Cointervention was avoided?
	Provide a short description of the intervention (focus, who delivered it, how often, setting). Could the intervention be replicated in practice?


	RESULTS
Results were reported in terms of statistical significance?
|_| Yes
|_| No
|_| N/A
|_| Not addressed

Were the analysis method(s) appropriate?
|_| Yes
|_| No
|_| Not addressed
	What were the results? Were they statistically significant (i.e., p < 0.05)? If not statistically significant, was study big enough to show an important difference if it should occur? If there were multiple outcomes, was that taken into account for the statistical analysis?


	Clinical importance was reported?
|_| Yes
|_| No
|_| Not addressed

	What was the clinical importance of the results? Were differences between groups clinically meaningful? (if applicable)


	Drop-outs were reported?
|_| Yes
|_| No

	Did any participants drop out from the study? Why? (Were reasons given and were drop-outs handled appropriately?)


	CONCLUSIONS AND IMPLICATIONS

Conclusions were appropriate given study methods and results
|_| Yes
|_| No
	What did the study conclude? What are the implications of these results for practice? What were the main limitations or biases in the study?













Table 5.7- Example of the JADAD data Quality Assessment Tool
	Questions for Quantitative Studies based on the McMasters Framework
	Study 1
	Study 2
	Study 3
	Study 4
	Study 5
	Study 6

	Study Purpose

	1
	 Was the purpose stated clearly?
	
	
	
	
	
	

	Literature 

	2
	Was relative background literature reviewed?
	
	
	
	
	
	

	Study Design

	3
	Was the study design appropriate?
	
	
	
	
	
	

	4
	Was bias kept to a minimum?
	
	
	
	
	
	

	Sample

	5
	Was the sample described in detail?
	
	
	
	
	
	

	6
	Was the sample size justified?
	
	
	
	
	
	

	Outcome

	7
	Was the outcome measures reliable?
	
	
	
	
	
	

	8
	Was the outcome measures valid?
	
	
	
	
	
	

	Intervention

	9
	Was the intervention describes in detail?
	
	
	
	
	
	

	10
	Was contamination kept to a minimum?
	
	
	
	
	
	

	11
	Were co-interventions avoided?
	
	
	
	
	
	

	Results

	12
	Were results reported in terms of statistical significance?
	
	
	
	
	
	

	13
	Were the analysis method(s) appropriate?
	
	
	
	
	
	

	14
	Was clinical importance reported?
	
	
	
	
	
	

	15
	Were dropouts reported?
	
	
	
	
	
	

	Conclusions

	16
	Were conclusions appropriate given the study methods and results?
	
	
	
	
	
	

	Numerical score awarded by the author
(Maximum score 32 points)
	/32
	/32
	/32
	/32
	/32
	/32

	Key: 0= No  /  1= Partly  /  2= Yes




[bookmark: _Toc88582727]5.7 Data Extraction

Data extraction is the process of obtaining the necessary features and findings of a study which is deemed pertinent for evidence synthesis (Mathes, Klaßen and Pieper, 2017). As data was extracted by a single reviewer, it is acknowledged the IV is threatened as errors may occur during the data extraction process (Oh, 2016). However, the production of a data extraction form ensures that is data extracted in a standardised process relating to the PICO elements; by incorporating this form IV is reinforced, ensuring the data extracted is replicable and accurate (Elamin et al., 2009). Table 5.8 identifies the data extraction form.

 










Table 5.8- Example of the Data Extraction From.
	Date of Extraction:
	Data Extractor/ Reviewer: 

	Bibliographic details and general information of the study 	

	Citation:
	

	Paper Number:
	

	Country of Study
	

	Funding source of the study:
	

	Aim of the study:
	

	Study Characteristics 

	Study Design:
	

	Blinding:
	

	Setting:
	

	Duration of the study:
	

	Ethical Considerations:
	

	Sampling

	Size:
	

	Sample Size Analysis:
	

	Age (mean SD):
	

	Gender:
	

	Inclusion/ Exclusion criteria:
	

	Nationality/ Ethnicity:
	

	Drop-outs:
	

	Random Allocation:
	

	Intervention

	How was the intervention provided?
	 

	Outcome 
	Experimental Group
	Controlled Group
	Placebo

	Plaque Index-mean SD
	
	
	

	Measurement Tool Used:
	

	Results

	

	Paper Conclusion:
	


[bookmark: _Toc88582728]5.8 Data synthesis

Data synthesis provides statistical formulations to combine the results of the included studies, enhancing the conclusion than an individual study (Valentine, Hedges and Cooper, 2009). This process is valuable as it systematically presents the results and identifies patterns, relationships and characterises of each study (Godfrey and Harrison, 2010). The use of standardised data synthesis is an advantage in a systematic review as it demonstrates consistency, reducing bias and improve the validity and reliabilty of the review (Dhillon and Gill, 2014). Statistical synthesis of the data can be identified in chapter 6.













Chapter FOR: Results



[bookmark: _Toc88582729]CHAPTER OVERVIEW


Chapter six endeavours to present the results acquired from this systematic search, additionally the studies that will be included in this systematic review will be identified and reviewed in a synthesised format. To which, a summary of the methodological quality and the results of each paper will be summarised, to gain relevant data in the attempt to sufficiently answer the focused question. 

6.1 Results of the Structured Search
6.2 Results of the First Sift
6.3 Results of the Second Sift
6.4 Summary of the all the Included Studies
6.5 Summary of the Methodological Quality of the Studies 
6.6 Summary of the Data Extraction 
	6.6.1 Population Data
	6.6.2 Intervention and Comparison Data
	6.6.3 Outcome Data

[bookmark: _Toc88582730]6.1 Results of the Structured Search 

The systematic search was performed in attempt to retrieve the most relevant data by identifying, appraising, and synthesising the studies in order to answer the focused question. All relevant data was extracted to remove irrelevant studies in preparation of the first sift. The pre-sift, located in table 6.1, identifies the number of hits retrieval from the searched databases, evidence of the initial search can be identified in appendix 5. Table 6.2 identifies the bibliographic details of the seven studies selected from the pre-sift. 













Table 6.1- The Number of Hits from each Database.
	Databases searched
	Search dates
	Number of hits
	Number of discarded studies due to irrelevant titles/ abstracts
	Number of duplicated titles
	Number of studies to be reviewed in first sift

	TRIP
	19/10/2018
	15
	8
	0
	7

	Dentistry and Oral Science Source
(EBSCO host)
	19/10/2018
	0
	0
	0
	0

	CINHAL
(EBSCO host)
	19/10/2018
	0
	0
	0
	0

	The Allied and Complimentary Medicine Database
(EBSCO host)
	19/10/2018
	0
	0
	0
	0

	Medline 
(EBSCO host)
	19/10/2018
	1
	0
	1
Duplicated from TRIPP
	0

	Embase
(Ovid SP)
	23/10/2018
	2
	0
	2
Duplicated from TRIP
	0

	Cochrane Central Register of Controlled Trials (Central)
	23/10/2018
	2
	0
	2 
Duplicate from TRIP
	0

	EBM reviews - Cochrane Central Register of Controlled Trials
	23/10/2018
	4
	4
	0
	0

	DARE
	23/10/2018
	0
	0
	0
	0

	Further searched- Hand Searching Journals
	25/10/2018-
02/11/2018
	0
	0
	0
	0

	Further searched- Hand Searching Reference Lists
	25/10/2018-
02/11/2018
	3
	0
	3
Duplicated from TRIPP 
	0

	Unpublished Literature- Open Grey
	25/10/2018
	0
	0
	0
	0

	
	Total
	7




Table 6.2- Bibliography of the seven studies

	Paper Number
	Database
	Author(s)
	Date
	Title
	Journal
	Citation information

	1
	TRIP
	Chhina, S., Singh, A., Menon, I., Singh, R., Sharma, A. and Aggarwal, V.
	2016
	A randomized clinical study for comparative evaluation and Aloe Vera and 0.2% chlorhexidine gluconate mouthwash efficacy on de-novo plaque formation
	Journal of International Society of Preventative & Community Dentistry
	Vol. 6
Issue. 3
pp. 251-255.

	2
	TRIP
	Chandrahas, B., Jayakumar, A., Naveen, A., Butchibabu, K., Reddy. P. K., Muralikrishna, T.
	2012
	A randomized, double-blind clinical study to assess the antiplaque and antigingivitis efficacy of Aloe Vera mouth rinse.

	Journal of Indian Society Periodontology
	Vol. 6
Issue. 4
pp. 543-548.

	3
	TRIP
	A randomized, double-blind clinical study to assess the antiplaque and antigingivitis efficacy of Aloe Vera mouth rinse

	2016
	The Comparison of the Antiplaque Effect of Aloe Vera, Chlorhexidine and Placebo Mouth Washes on Gingivitis Patients.
	Journal of Pharmaceutical Sciences and Research
	Vol. 7
Issue. 11
pp. 1295-1300.

	4
	TRIP
	Gupta, R. K., Gupta, D., Bhaskar, D. J., Yadav, A., Khursheed, O. and Sumit. M.
	2014
	Preliminary Antiplaque Efficacy of Aloe Vera Mouthwash on 4 Day Plaque Re-growth Model: Randomised Controlled Trail

	Ethiopian Journal of Healthy Sciences
	Vol. 24
Issue. 2
pp.139-144.

	5
	TRIP
	Vangipuram, S., Jha, A. and Bhashyam, M.
	2016
	Comparative efficacy of aloe vera mouthwash and chlorhexidine on periodontal health: A randomised controlled trial

	Journal of Clinical and Experimental Dentistry
	Vol. 8
Issue. 4
pp.422-447.

	6
	TRIP
	Karim, B., Bhaskar D. J., Agali, C., Gupta, D., Gupta, R. K., Jain, A. and Kanwar, A.
	2014
	Effect of Aloe Vera Mouthwash on Periodontal Health: Triple Blind Randomized Control Trial
	Journal of Oral Health and Dental Management
	Vol. 13
Issue. 1
pp.14-19.

	7
	TRIP
	Karim, B., Bhaskar D. J., Agali, C., Gupta, D., Gupta, R. K., Jain, A. and Kanwar, A.
	2016
	Effect of Aloe Vera, Chlorine Dioxide, and chlorine dioxide, and chlorhex idine mouth rinses on plaque and gingivitis: A randomised controlled Trial

	Journal of Orla Biology and Craniofacial research
	Vol. 6
Issue. 1
pp. 55-59.




[bookmark: _Toc88582731]6.2 Results of the First Sift


The completed first sift forms can be acknowledged in Appendix 6, along with the summarised sift forms, located in Table 6.3. Independent screening was carried out on the selected seven studies leading to the extraction of one paper for the following reason; the population of the study only includes participants with fixed orthodontic appliances. This study therefore fails to meet all exclusion criterion, full justification of the excluded paper is detailed in the ‘Action’ section (Appendix 7). 1 out of 7 papers were excluded in the first sift stage. 












Table 6.3- Summary of the First Sift
	Paper Number
	1
	2
	3
	4
	5
	6
	7

	Population
Adult (18+)
Systematically Healthy
Humans
	Y
	Y
	Y
	Y
	Y
	Y
	N

	Intervention
Aloe Vera Mouthwash
	Y
	Y
	Y
	Y
	Y
	Y
	Y

	Comparison
Chlorhexidine Mouthwash
	Y
	Y
	Y
	Y
	Y
	Y
	Y

	Outcome
Plaque Index (PI)
	Y
	Y
	Y
	Y
	Y
	Y
	Y

	Types of studies
Randomised Controlled Trails
English language papers
	Y
	Y
	U
	Y
	Y
	Y
	Y

	Action 
Y- Yes
N- No
U- Undecided
(read full article)
	Y
	Y
	Y
	Y
	Y
	Y
	N



[bookmark: _Toc88582732]6.3 Summary of the Second Sift 


The completed second sift forms, located in Appendix 8, involved reading the full-text of the extracted studied from the first sift. The results shown that all studies met the criteria for the focused question in this systematic review, therefore no papers were extracted in this stage. 

During the second sift, the study design was not stated in study 3, however the design resembled the same as a RCT. Furthermore, as previously discussed in Chapter 3, other quantitative studies will be considered and further evaluated in the discussion stage of chapter 7. For this reason, paper 3 was included in the systematic review, in the attempt to reduce researcher bias. 

Table 6.4 provides a summary of the results of the second sift. Moreover, the PRISMA flowchart displayed in Figure 5, presents the systematic search process. Additionally, the PRISMA checklist can be identified in Appendix 9. 
Table 6.4- Summary of the Second Sift
	Paper Number
	1
	2
	3
	4
	5
	6

	Population
Adult (18+)
Systematically Healthy
Humans
	Y
	Y
	Y
	Y
	Y
	Y

	Intervention
Aloe Vera Mouthwash
	Y
	Y
	Y
	Y
	Y
	Y

	Comparison
Chlorhexidine Mouthwash
	Y
	Y
	Y
	Y
	Y
	Y

	Outcome
Plaque Index (PI)
	Y
	Y
	Y
	Y
	Y
	Y

	Types of studies
Randomised Controlled Trails
English language papers
	Y
	Y
	Y
	Y
	Y
	Y

	Action 
Y- Yes
N- No
	Y
	Y
	Y
	Y
	Y
	Y



Figure 5 Completed PRISMA Flow Diagram
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[bookmark: _Toc88582737]6.4 Summary of the all the Included Studies


Overall, six studies were screened for quantitative synthesis in this systematic review. Table 6.5 reveals the bibliographic details of the six studies. Table 6.6 contains the summary of each included paper. Appendix 10 contains the abstract of each paper to support the summaries. 


Table 6.5- Bibliography of the six included studies
	Paper Number
	Database
	Author(s)
	Date
	Title
	Journal
	Citation information

	1
	TRIP
	Chhina, S., Singh, A., Menon, I., Singh, R., Sharma, A. and Aggarwal, V.
	2016
	A randomized clinical study for comparative evaluation and Aloe Vera and 0.2% chlorhexidine gluconate mouthwash efficacy on de-novo plaque formation
	Journal of International Society of Preventative & Community Dentistry
	Vol. 6
Issue. 3
pp. 251-255.

	2
	TRIP
	Chandrahas, B., Jayakumar, A., Naveen, A., Butchibabu, K., Reddy. P. K., Muralikrishna, T.
	2012
	A randomized, double-blind clinical study to assess the antiplaque and antigingivitis efficacy of Aloe Vera mouth rinse.

	Journal of Indian Society Periodontology
	Vol. 6
Issue. 4
pp. 543-548.

	3
	TRIP
	A randomized, double-blind clinical study to assess the antiplaque and antigingivitis efficacy of Aloe Vera mouth rinse

	2016
	The Comparison of the Antiplaque Effect of Aloe Vera, Chlorhexidine and Placebo Mouth Washes on Gingivitis Patients.
	Journal of Pharmaceutical Sciences and Research
	Vol. 7
Issue. 11
pp. 1295-1300.

	4
	TRIP
	Gupta, R. K., Gupta, D., Bhaskar, D. J., Yadav, A., Khursheed, O. and Sumit. M.
	2014
	Preliminary Antiplaque Efficacy of Aloe Vera Mouthwash on 4 Day Plaque Re-growth Model: Randomised Controlled Trail

	Ethiopian Journal of Healthy Sciences
	Vol. 24
Issue. 2
pp.139-144.

	5
	TRIP
	Vangipuram, S., Jha, A. and Bhashyam, M.
	2016
	Comparative efficacy of aloe vera mouthwash and chlorhexidine on periodontal health: A randomised controlled trial

	Journal of Clinical and Experimental Dentistry
	Vol. 8
Issue. 4
pp.422-447.

	6
	TRIP
	Karim, B., Bhaskar D. J., Agali, C., Gupta, D., Gupta, R. K., Jain, A. and Kanwar, A.
	2014
	Effect of Aloe Vera Mouthwash on Periodontal Health: Triple Blind Randomized Control Trial
	Journal of Oral Health and Dental Management
	Vol. 13
Issue. 1
pp.14-19.



Table 6.6- Summary of the six included studies
	Study Number
	Study Aim
	Population
	Intervention
	Comparison
	Outcome
	Results

	1
	The aim of this study was to assess the antiplaque efficiency of Aloe Vera mouthwash and 0.2% chlorhexidine gluconate mouthwash on de novo plaque formation
	Non-probability, convenience sampling took place on healthy participants.

90 participants recruited, with 45 males and 45 females aged 18-45 years old. The mean age of the participant were 27.19 ± 12.08 years.
	Aloe Vera mouthwash consisted of pure Aloe Vera Juice (Aloe Vera Juice, Patanjali Ayurved Ltd).


	0.2% Chlorhexidine Gluconate Mouthwash.

	A comparison of the plaque levels took place using 1% erythrosine solution disclosing solution. 

Plaque Index scores were measured using Quigley and Hein (1962). Values were recorded on a 5 point scale at 6 site per tooth. 

Patients were instructed to refrained from oral hygiene regime and plaque index was measured on the 5th day.
	All authors findings support that non-statistical significance was seen between the test and control group (p=0.052) a plaque levels. Therefore results demonstrate that aloe vera mouthwash can be as clinically effective as chlorhexidine.

	2
	The aim is to evaluate the efficacy of Aloe Vera mouth rinse on experimental plaque accumulation and gingivitis 
	Non-probability, convenience sampling took place on systemically healthy participants.

148 participants were screened, 28 participants dropped out for various reasons. 

120 were remaining (58 males 62 females) with 40 subjects per group.

Participant were ages18-25.
	100 % aloe vera juice 
	0.2% Chlorhexidine mouthwash
	Plaque assessments were recorded at baseline (day 0) and on the 7th, 14th, and 22nd day of trial.

Participant were instructed to refrain from oral hygiene regime where the plaque guard was located. The special plaque guard was fabricated to prevent plaque removal localised to the premolars and molars (excluding 3rd molars). 
	Plaque index was measured using Quigley and Hein measurement tool.  Plaque index was measured.

Results show there was a significant increase in PI in all three groups from day 0-14. However, the mean difference between the aloe vera group and chlorhexidine group was statistically significant.

	3
	To assess the effect of aloe vera chlorhexidine mouthwash.
	Non- probability convenience sampling 

90 patients were sampled from the Saveetha Dental College.

Participants were randomly allocated into Group A: Aloe Vera (n=30), Group B: Chlorhexidine Mouthwash (n=30) and Group C:normal saline mouthwash (n=30).

Patients were aged between 18-70.
	100% Aloe Vera Mouthwash

	Chlorhexidine Mouthwash
	Clinical examination to assess the PI was taking by a single trained and calibrated examiner. 

PI was recorded using the Silness and Loe plaque index measurement tool.

PI was measured at baseline (day 0), Day 15 and day 30.

	The study concluded there was not much signifant reduciongs in plaque. Though the highest percentage of reduction in plaque was in the chlorhexidine group (67%), followed by the aloe vera group (66%) and finally the saline group (58%). 

	4
	The aim was to assess the effect of aloe vera mouthwash on dental plaque in the experiment period of 4 days and to compare this against the benchmark chlorhexidine mouthwash and placebo (Saline water).
	Non-probability, convenience sampling took place on systemically healthy participants who were volunteers and undergraduate students of Teerthankar Manhaveer Dental College.

Using a power calculation, 300 subjects were selected based on inclusion and exclusion criteria. 

Participants were randomly allocated to one of three groups via a computer generator, using the lottery method. 
100 participants were randomly allocated to either the Aloe Vera, Chlorhexidine, or placebo group.

	100% pure aloe vera juice was provided by the Natura Biotechnol pvt Ltd, India.

	The comparative mouthwash consisted of 0.2% Chlorhexidine mouthwash.
	Clinical examination to assess the PI were recorded by a single trained examiner at both intervals. Intra-examiner reliabilty was carried out using Kappa statistics (0.86).

The outcome measures of this study involved plaque index using Quigley and Hein plaque index, modified by Turesky-Gilmore-Glickman.

Plaque index was measured at baseline (day 0) and the following day after the study (day 5). 
	The results identified that there was no statistical significance between the antiplaque efficacy between aloe vera and chlorhexidine mouthwash group. 

Both Aloe Vera and Chlohexidine Group shown reductions in plaque at the end of the trial. Aloe vera reduced by 60% and chlorhexidine by 61%. However, aloe Vera was not significant, showing it has similar effects as chlorhexidine as an antiplaque mouthwash. 
 

	5
	The aim of study 5 was to compare the efficacy of Aloe Vera and chlorhexidine mouthwash on periodontal health.
	Non-probability, convenience sampling took place on systemically healthy participants.

390 Dental students, amongst the age of 18-40 years, studying in the New Horizon Dental College and Research.

The sample size was conducted resulting in a sample size of 80. Effect size 0.353, confidence interval 0.05 sample resulted in 126 subjects in each group and rounded up to be 130 subject per group (aloe vera, chlohexidine and the placebo).

The participants were randomly allocated into three study groups through the lottery method. 

	Aloe Vera juice consisted of 99% pure aloe juice, 0.2% preservative,0.0001% Spearmint flavour and sweetened with sorbitol. 
	Chlorhexidine mouthwash.
	The investigator measuring the plaque scored was blinded. 

All clinical parameters were recorded at baseline, day 15 and day 30. 

The investigator recorded the plaque index using Silness and Loe measurement tool.

Inter and intra examiner reliabilty was 0.90 and 0.86 respectively. 
	The results shown significant reductions in the mean scores of plaque in aloe vera and chlorhexidene group (p<0.05%). And no significant differences between the aloe vera and chlohexidine group (p<0.05%)

	6
	The aim of this study was to assess the effect of aloe vera mouthwash on dental plaque in gingivitis and comparing it against the benchmark chlorhexidine mouthwash.
	Non-probability, convenience sampling took place on systemically healthy participants.

345 undergraduate students were selected based on the inclusion and exclusion criteria.
The sample size was analysed using a statistical software and the students were randomly allocated into one of three groups (chlohexidine, aloe vera and placebo group).
	99% aloe vera juice, 0.02% preservative 0.001% lemon-lime and was sweetened with sorbitol.
	Chlorhexidine mouthwash.
	Data was collected three times study the study period.

Twice daily rinsing was supervised throughout the week, and on the weekend it was unsupervised. 

A single trained calibrated examiner recorded the plaque index at all three intervals. Kappa statistics was used for intra examiner reliabilty (0.84)

Measurement tool used to assess plaque was Quigley and Hein plaque index.
	Aloe vera mouthwash was as equally effective as chlohexidine at reducing plaque p<0.05 from day 15 to day 30.





[bookmark: _Toc88582738]6.5 Summary of the Methodological Quality of the Studies 

Table 6.7 provides a summary of the methodological quality for each included study. The summary of the methodological quality was adapted with the facilitation of the McMasters Framework, full supporting evidence of the McMasters framework can be found in Appendix 11. 

To further support the methodological assessment of the included studies, a numerical score was acquired in the attempt to demonstrate quality assurance (Table 6.8). To clarify, the score gained in each study is determined on its ability to sufficiently provide information to answer the focused question. The scoring process denotes to the following; score zero shows the study did not provide information to answer the question; score one shows the study partly answered the focused question; and score two, where full information of the study answers the question.
Table 6.7 - Summary of McMasters Critical Review Form
	Study Number
	1
	2
	3
	4
	5
	6

	Purpose clearly state 
	Yes
	Yes
	Yes
	Yes
	Eys
	yes

	Justification using literature 
	Good
	Adequate 
	Adequate 
	Good
	Good
	Good

	Study design
	RCT
	RCT
	RCT
	RCT
	RCT
	RCT

	Was the study design appropriate? 
	Yes 
	Yes
	Yes
	Yes
	Yes
	Yes

	Detailed sample description 
	Yes
	Yes 
	Yes
	No
	Yes
	Yes

	Sample justified  
	Yes 
	No
	No
	Yes
	Yes
	Yes

	Ethical approval and consent gained
	Yes 
	Yes
	Yes
	Yes
	Yes
	Yes

	Outcome measure reliable 
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Outcome measure valid  
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Was the intervention described in detail?
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Results reported on statistical significance 
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Appropriate analysis method 
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Clinical importance reported 
	Yes
	N/A
	Yes
	Yes
	Yes
	Yes

	Were drop-outs were reported? 
	No
	Yes
	No
	No
	No
	No

	Appropriate conclusion
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes



Table 6.8- Completed Numerical Quality Assessment Tool Form
	Questions for Quantitative Studies based on the McMasters Framework
	Study 1
	Study 2
	Study 3
	Study 4
	Study 5
	Study 6

	Study Purpose

	1
	 Was the purpose stated clearly?
	2
	2
	2
	2
	2
	2

	Literature

	2
	Was relative background literature reviewed?
	2
	1
	1
	2
	2
	2

	Study Design

	3
	Was the study design appropriate?
	2
	2
	2
	2
	2
	2

	4
	Was bias kept to a minimum?
	1
	1
	1
	1
	1
	1

	Sample

	5
	Was the sample described in detail?
	1
	1
	1
	1
	1
	1

	6
	Was the sample size justified?
	2
	0
	0
	2
	2
	2

	Outcome

	7
	Was the outcome measures reliable?
	2
	2
	2
	2
	2
	2

	8
	Was the outcome measures valid?
	2
	2
	2
	2
	2
	2

	Intervention

	9
	Was the intervention described in detail?
	2
	2
	2
	2
	2
	2

	10
	Was contamination kept to a minimum?
	2
	2
	2
	2
	2
	2

	11
	Were co-interventions avoided?
	2
	2
	2
	2
	2
	2

	Results

	12
	Were results reported in terms of statistical significance?
	2
	2
	2
	2
	2
	2

	13
	Were the analysis method(s) appropriate?
	2
	2
	1
	2
	2
	2

	14
	Was clinical importance reported?
	1
	1
	1
	1
	1
	1

	15
	Were drop-outs reported?
	0
	2
	0
	0
	0
	0

	Conclusions

	16
	Were conclusions appropriate given the study methods and results?
	2
	2
	2
	2
	2
	2

	Numerical score awarded by the author
(Maximum score 32 points)
	27/32
	26/32
	23/32
	27/32
	27/32
	28/32

	Key: 0= No  /  1= Partly  /  2= Yes



[bookmark: _Toc88582739]6.6 Summary of the Data Extraction

The data extraction forms located Appendix 12, permits the synthesis of data using tables, graphs and charts. The advantage of representing data though the use of tables, graphs and charts illustrates clear and concise results, where no bias is intervened, demonstrating high IV. 














[bookmark: _Toc88582740]6.6.1 Population Data

Figure 6 displays the variation is sample size within each included study and demonstrates the mean sample size is 227. This figure also identified which study conducted a power analysis to determine their sample size. 

Figure 7 compares the number of participants allocated between the intervention, comparison and placebo. Figure 8 compares of number males to females who were involved in each study. As explained below the figure, several studies did not identify the gender differences. Figure 9 highlights the age range of participants within the trials, demonstrating if a mean age range has been calculated. The mean age is demonstrated as a green dot located within the age range. 

Table 10 also highlights if ethical approval and consent was obtained in each study which demonstrates that all papers obtained this. The length of each study can be identified in Figure 11 which displays each study length ranging from 4 days to 30 days. The geographical location is also displaying and as disused in Figure 12, all papers were conducted in India.

	Key: ᵱ - Sample size power analysis conducted.


Figure 6 - Sample Size between the Stud[image: ][image: ][image: ][image: ]ies

Figure 6 highlights the number of participants used in the trial. As demonstrated study 1, 4, 5, 6 have calculated a power sample.

Figure 7- Comparison of Sample Size between the Intervention, Control and Placebo group.

Figure 7 highlights that all groups had an equal sample size between the test, control and placebo groups.
Figure 8- Comparison of the Female to Male Percentage.


Figure 8 identifies the number and percentage difference between females and males. Study 2 and 5 had a higher percentage of females than males whereas the gender was not addressed in studies 1, 3, 4, and 6.
Figure 9- The Age Range of Participants including the Mean Age.

Figure 9 establishes the age range of participants between each paper and idenfied whether a mean age has been calculated. Study 4 and 6 did not state the age range. The mean age of participants were adressed in study 1 and 5.


Table 10- Ethical approval and Consent gained.
	Study Number
	Ethical Approval
	Consent

	1
	[image: ]
	[image: ]

	2
	[image: ]
	[image: ]

	3
	[image: ]
	[image: ]

	4
	[image: ]
	[image: ]

	5
	[image: ]`
	[image: ]

	6
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	[image: ]
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Table 10 illustrates that all 6 studies gained ethical approval and consent prior conducting the study.

Figure 11- The Length of each Study.

Figure 11 demonstrates the length of each study in days. As displayed, similarities between study 1 and 4, being the shortest trial, whereas study 3, 5 and 6 lasted longer. The middle range study is displayed in study 2 and 3. 

Figure 12- Geographical Location of the Studies.
[image: Image result for world map]
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Figure 12 shows that all papers were conducted in India.
[bookmark: _Toc88582741]6.6.2 Intervention and Comparison Data.

Figure 13 displays the Aloe vera concentration of mouthwash used within the studies, as demonstrated all 6 studied contained similar amounts of Aloe vera. Additionally, Figure 14 highlights the concertation of Chlorhexidine used in the mouthwash and highlights which papers did not mention the concentration levels of chlorhexidine.

The dosage of Aloe vera and Chlorhexidine was then compared within each study demonstrating that all studies implemented 10ml of mouthwash each use to participants as displayed in Figure 15.

Figure 16 also demonstrates the number of applications of mouthwash was 2 times daily with both the Aloe Vera and Chlorhexidine group, this was the same content in each study.



Figure 13-The Concentration of Aloe vera mouthwash in each study.


Figure 13 demonstrates the concentration of Aloe vera between each study. All studies used a similar concentration, between 99%-100%.
Figure 14- Concentration of Chlorhexidine between each study.

Figure 14 displays the concentration levels of chlorhexidine in all included studies. Study 5 displays the 0.05% whereas study 1, 2, 4 has the same concentration (0.2%). Study 3 and 6 did not state the concentration of chlorhexidine used.


Figure 15 - Dosage of Aloe vera and Chlorhexidine mouthwash.














	


Figure 15 demonstrates all dosages of the intervention and comparison mouthwash was 10ml in each study. 

Figure 16- Number of Daily Mouthwash Applications. 
	


















Figure 16 identifies all studies implemented the use of mouthwash 2 times daily.
[bookmark: _Toc88582742]6.6.3 Outcome Data

Figure 17 compares the mean PI taken at baseline and the final assessment, signifying the mean plaque score has decreased on the final assessment. The mean plaque score was not highlighted in study 2 and 4. Appendix 13 demonstrates the mean plaque score pre and post assessment in study 2 as no numberical information was provided in the study it could not be implemented onto the chart.

Table 6.9  displays what measurement tool was used to assess the plaque index of partipants. 

Table 7.1 demonstrates what statistical test was applied in each test, appendix 14 describes the purpose of these tests. 


Figure 17- The Mean Plaque Index with Statistical Significance0.073~
0.073~
0.000*
The Mean Plaque Index (PI)
0.000~


Figure 17 demonstrates the mean PI taken at baseline and post assessment. The asterisk (*) resembles a p-value <0.05 demonstrating statistical significance in plaque reduction in the experimental and control group, displayed in study 1, 4, 5 and 6.  Mean Plaque Index (PI)

	Study Number
	Outcome Areas
	Measurment Tool used

	1
	Plaque Index
	Turesky et al Modification of the Quigley Hein (TQHPI)

	2
	Plaque Index
	Turesky et al Modification of the Quigley Hein (TQHPI)

	3
	Plaque Index
	Silness and Loe

	4
	Plaque Index
	Turesky et al Modification of the Quigley Hein (TQHPI)

	5
	Plaque Index
	Silness and Loe

	6
	Plaque Index
	Turesky et al Modification of the Quigley Hein (TQHPI)


Table 6.9- The Outcome areas and Measurement Tools used in the Included Studies




















Table 6.10- Statistical Test Used
	
	Statistical Test Used

	Paper Number
	KAPPA
	ANOVA
	 Student’s t-test
	Post-hoc Least Sigificant Difference (LSD)

	1
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	2
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	3
	
	
	
	

	4
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	5
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Table 6.10 demonstrates which statistical test was used in the included studies. The results show all papers used ANOVA other than study.
Table 6.11- Intergroup comparison between aloe vera and chlorhexidine 
	Study Number
	Statistical Significance comparison of the Aloe Vera group and Chlohexidine Group

	Study 1
	P<0.052

	Study 2
	P<0.05*

	Study 3
	P<0.481

	Study 4
	P<1.921

	Study 5
	P<0.2856

	Study 6
	P<1.514
















Table 6.11 demonstrates only study 2 found statistical difference between the intervention and comparison group.


Chapter 7: 

[bookmark: _Toc88582743]CHAPTER OVERVIEW


Chapter seven involved the discussion of the findings from the review in the attempt to answer the focused question. This chapter follows critical appraisal of the methodological quality to elevate potential bias in the review. Upon the critical appraisal, the recommendation and application to practice will be discussed based on the methodological shortcomings of the evaluated evidence. 

7.1 Analysis of Main Findings                7.12 Cointervention
7.2 Study Designs                                 7.13 Measure of Outcomes
7.3 Sampling Methods                          7.14 Ethical Considerations
7.4 Duration of Studies                            7.15 Potential Limits of this Systematic Review
7.5 Study Settings                                7.16 Implications for Practice 
7.6 Geographical location                    7.17 Recommendations for Future Practice
7.8 Eligibility Criteria                           
7.9 The Sample                                 
7.10 Examiner Profiles
7.11 Measures of Intervention and Comparison Variables 


[bookmark: _Toc88582744]7.1 Analysis of the Main Findings 


The aim of this review was to determine whether Aloe vera mouthwash is as effective as chlorhexidine mouthwash at plaque control levels by appraising primary data. Upon succeeding the collection of primary data and synthesising the results, it can be concluded that the resemblance between the intervention and comparison required more research. 

All studies concluded that Aloe vera was clinically effective as chlohexidine at plaque control. Though, study 3 suggested chlorhexidine was statistically significant at plaque reduction compared to aloe vera, however, as no statical tests was provided, this study is flawed, further investigation is required.  Additionally, all studies reported that Aloe vera did account for antiplaque mechanisms, yet all studies recognise chlohexidine mouthwash demonstrated higher reduction in plaque levels. Having said that, the group comparisons demonstrate there was not statistical significance between the Aloe vera and Chlohexidine, concluding both are equally effective at plaque control.

To clarify the why the results in this review require more evidence, the methodological quality of the studies will be critically analysed.  
[bookmark: _Toc88582745]7.2 Methodological Quality’s potential impact on the results

Burls (2009) recognises that critically appraising evidence involves systematically examining the research to determine its trustworthiness, value and relevance to context. 

[bookmark: _Toc88582746]7.3 Study Design

All studies identified as RCTs which is considered the gold standard of evidence for IV (Sullivan, 2011). Applying research to evidence-based medicine requires appraising high standard research that evaluates an intervention. Furthermore, the randomisation process is deemed fundamental for reducing selection bias and increasing IV. These studies used a quantitative approach, the aim of each study attempts to establish a cause and effect of the intervention though a quantifiable outcome. As an intervention aloe vera was analysed and compared against chlohexidine, it is deemed that RCTs was the appropriate study design, increasing the validity and reliabilty of the outcome measures.

The randomisation process ensures participant have an equal chance of being allocated to any treatment group, strengthening the outcome result and not the participant groups. Randomisation aids to enhance the validity, providing an unbiased evaluation of the intervention through avoidance of confounding factors. All studies document that participants were allocated randomly into different treatment groups. However, study 3 did not state how participants were randomly allocated. Schul and Grimes (2002) state that research that does not state the randomisation of participants with inadequate or unclear randomisation can negative influence the outcome of the research. This is because selection bias is likely to occur from allocating, thus the IV of this paper is threatened. All other papers randomised participants through a computer generator, strengthening the IV as bias is avoided.

Non-probability convenience sampling was carried out in studies 2-6. This technique involves selecting a sample based on the accessibility of the researcher. This sampling method is therefore flawed as it does not represent true randomisation as the ability to generalise to the general population is decrease the EV. Arguably, it could be justified that probability sampling is not always feasible. As study 1 uses probability sampling, the result of the study reduces systematic and sampling bias, strengthening the EV. Arguably, this study fails to discuss how participants were recruited, thus errors could have been hidden. Overall, study 1 demonstrated a stronger sampling technique over study 2, 4, 5, 6 as dental student volunteers were the sample frame used and does not exhibit the entire population.

Although study 1 used probability sampling, the sample size involved 90 subjects, whereas study 5 included 390 participants. This demonstrated that a larger sample size contributes to the outcome measure. All studies were detailed about the sample size, however study 2 and 3 failed to conduct a power analysis to determine the sample size. A power analysis is necessary to determine the necessary number of subjects to ensure representation of the population. REF claims, negligence of a sample size power analysis, has a determinantal effect on the reliability and EV of the results. This could reflect why study 2 and 3 use a lower sample size. On the other hand, study 2 and 3 have the same, or higher sample size compared to study 1 which used a sample analysis. Therefore, it could be justified the sample size does not effect the EV. 


Studies 1 and 4 was conducted for 4 days, study 2 for 14 days, study 3 for 22 days and study 4 and 5 was conducted for 30 days. The evidence identifies that the study length of each study was not conducted 

Blinding is significant in RCTs to prevent conscious and unconscious bias, as a party is kept unaware of what treatment group they have been allocated to. Single blinding was used in studies 1, 3. This refers to when participant or the examiner were blinded to the treatment. Studies 2 and 4 were double blinded, whereby both the examiner and participants were blinded. Finally, studies 5 and 6 were triple blinded, where three parties were not aware of what group is receiving the intervention or comparison. Tripling-blinding is considered the highest level of blinding as minimal bias occurred. However REF states less than 25% of RCTs adequately report blinding. 





CHAPTER 7: FINDINGS
CHAPTER OVERVIEW

Chapter seven involves critically appraising the methodological quality of the
included studies to elevate potential bias. Moreover, the limitations if this review will
be discussed followed by the recommendations and applications to practice of the
intervention.

7.1 Analysis of Main Findings
7.2 Methodological Quality of the Included Studies
7.3 Potential Limitations of this Systematic Review
7.4 Agreements and Disagreements with Previous Literature
7.5 Application to Practice
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7.1 Analysis of the Main Findings

The aim of this review was to determine whether AV mouthwash is as effective as
chlorhexidine mouthwash at plaque control levels by appraising primary data. Upon
succeeding the collection of primary data and synthesising the results, it can be
concluded that the efficacy of AV mouthwash compared to chlorhexidine requires
more research.

All studies concluded AV was effective at plaque control. Study 3 suggested
chlorhexidine significantly reduced plaque compared to AV mouthwash. As no
statistical tests were provided, this study is flawed, requiring further investigation. all
studies reported AV did account for antiplaque mechanisms, yet they recognise
chlorhexidine mouthwash demonstrated a higher reduction in plaque levels. Having
said that, the group comparisons demonstrate no statistical significance between AV
and Chlorhexidine, concluding both are equally effective at plaque control.





7.2 Methodological Quality’s potential impact on the results

Burls (2009) recognises critically appraising evidence involves systematically
examining research to determine its trustworthiness, value and relevance to context.
All studies were identified as RCTs. As AV mouthwash was compared against
chlorhexidine, an RCT was the appropriate study design, increasing the validity and
reliability of the results to the population. This quantitative approach establishes a
cause and effect through measurable outcomes, enhancing the IV (Abildgaard,
Saksvik and Nielsen, 2016; Sullivan, 2011).

Randomisation is fundamental for increasing IV because participants have an equal
chance of being allocated to either treatment group, strengthening the outcome
result (Kahan, Rehal and Cro., 2015). Randomisation enhances the validity of AV,
providing an unbiased evaluation by avoiding selection and allocation bias (Speith et
al.,2016). Study 3 did not state how participants were randomly allocated.
Inadequate or unclear randomisation can lead to a variance in groups, influencing IV
of the results (Schul and Grimes, 2002) Study 1 and 4 randomised participants using
a computer generator, study 2 used a randomised list, and study 5 and 6 used the
lottery method. Computer generated methods are effective at promoting a balance
between groups, enhancing the IV of study 1 and 4 (Warren et al., 2014). The lottery
method is deemed less valid as numbers are picked by random. This may lead to
confounding variables between each group decreasing, the IV of study 5 and 6
(Suresh, 2016).

Unmatched groups, which will decrease the IV as results cannot be compared
between groups.

Study 1 used probability sampling. This reduces systematic and sampling bias,
strengthening the EV as it represents true randomisation of the adult population.
However, this study fails to discuss how participants were recruited, thus errors
could have been hidden (Clark and Milligan, 2011). Non-probability convenience
sampling was carried out in studies 2-6. This technique recruits a sample based on
the convenience of the researcher and does not represent true randomisation of the
entire adult population, limiting the EV (Martinez-Mesa et al., 2016; Suresh, 2016).
Though, it could be justified that probability sampling is not always feasible (Elfil and
Negida, 2017). Overall, Study 1 demonstrated a stronger sampling technique over
studies 2-6 because convenience sampling fails to represent the entire population of
adults and introduces sampling bias (Forrest et al., 2009).

Study 1 recruited participants from the general target population, study 2, 4, 5, and 6
recruited student volunteers and study 3 recruited patients receiving treatment at a
dental clinic. Volunteer sampling lowers the EV because it does not representability
of the entire adult population, introducing volunteer bias REF. Earl-slater (2002)
states volunteers can have significantly different characteristics or respond differently
to treatment, leading the EV to be threatened in study 2, 4, 5, and 6. Furthermore,
dental students were recruited in study ****, this is a major flaw as these students
have a higher level of good oral hygiene due to their extensive knowledge, thus the
effectiveness of AV at plaque reduction could be a factor of good oral hygiene, rather
than the effects of AV alone, reducing the EV (Harmon, Oosterbeek and Walker,
2000).

Sample size power analysis was conducted in study 1, 4, 5, and 6 demonstrating
higher EV as these studies recruited the necessary number of participants to identify
the effectiveness of AV mouthwash. Hedges and Pigott (2001) claim negligence of a
sample size power analysis, has a detrimental effect on the EV of the adult
population and the validity of the outcome measurement. Study 2 and 3 did not
conduct a sample analysis, suggesting these papers cannot fully detect the different
significance antiplaque effects AV and chlorhexidine as an appropriate sample size
may not have been utilised, lowering the EV. Study 2 found significance in plaque
control between the AV and chlorhexidine group post assessment, concluding the
AV group as not as effective at plaque control. As no power analysis was conducted,
the validity of the statement is threatened. Sample analysis should not be
underestimated as it should be carried out to establish the difference between the
AV and chlorhexidine group in terms of plaque reduction, side effects and risk factors
of the mouthwash (Nayak, 2010).

Studies 1 and 4 was conducted for 4 days, study 2 for 14 days, study 3 for 22 days,
and study 4 and 5 was conducted for 30 days. The evidence identifies that the study
length of each study cannot predict the long-term effects of AV mouthwash (Lui and
Chow, 2013). Furthermore, the limited timeframe fails to establish the clinically
relevant adverse effect of AV mouthwash, limiting the EV of all studies (Lui and
Chow, 2013).

Blinding is significant in RCTs to prevent conscious and unconscious bias, as a party
is kept unaware of what treatment group they have been allocated to (Day, 2000).
Single blinding was used in studies 1, 3 as participants were blinded to the
treatment. Studies 2 and 4 were double-blinded, whereby both the examiner and
participants were blinded. Finally, studies 5 and 6 were triple-blinded where three
parties were not aware of what group is receiving the intervention or comparison.
Blinding in study 5 involved the participants, examiner, and investigator distributing
the mouthwash. Study 6 involved blinding of the participants, examiner, and the data
analyser. As study 5 and 6 used a triple blind technique, the effect of AV mouthwash
on plaque control is considered to have higher validity as bias was minimised (Paige
and Persch, 2013.

The geographical location of all the included studies was conducted in India. As this
review aims to generalise to the Adult population, the EV of these results are limited
as geographical bias is evident (Craig and Smyth, 2007). Therefore, the results only
provide significance to the Indian population whereas it may not be significant to the
UK. Hence, the ability to generalise the effectiveness of AV at plaque control is
limited.

As these studies aim to assess PI in systematically healthy adults, it would be most
appropriate to assess this index in a dental care setting, ensuring constancy of data
REF. The setting of the measurement collection was not mentioned in these studies
however the participant were all gained from dental institutes. Conversely, targeting
participants in more the one dental institute would have increased the sample size
and EV.

Comparability of groups ensures each group is equal in baseline characteristics,
eliminating extraneous variables which can affect the dependent variable (Berger,
2006). Demographics were not evaluated in all studies, but only the between-group
comparison based on PI, which yielded a p-value &lt;0.05 apart from study 2, that
demonstrated a p-value &gt;0.53. Although this shows there are no statistical
differences of PI between each group post-assessment, it is unjustified to conclude
that demographics cannot affect the results of the trial, decreasing the IV (de Boer et
al., 2015). This is because confounding variables such as diet can contribute to
increasing levels of plaque, so if one group has a high sugary diet compared to the
other, the quantity of plaque would be greater, yielding significant results from
extraneous various and not the intervention or comparison.

As displayed in Figure 8, study 2 and 5 presented higher female percentage, though
the differences were not highly different; study 2 contained 52% of females and
study 5 had 54%. This strengthens the IV over study 1, 3, 4, and 5 as gender was
not mentioned. Therefore, there could have been a high difference in gender
between groups, integrating gender bias (Holdcroft., 2007). Nevertheless, plaque in
not more prevalent on one gender than the other, as plaque is determined by diet,
signifying that gender comparison does not contribute to the outcome validity
(Ireland, 2010).

The age range of participants was limited in study 2, whereas study 3 possessed the
longest age range, and study 4 and 6 did not mention the age range, threatening the
EV as it is unclear if the sample represents the adult population (Rothwell, 2006).
Empirical evaluation of age range is essential to guarantee the target population is
represented (Banerjee and Chaudhury, 2010). This shows study 2 lacks more EV
over study 3 as the age range was 18-25 years whereas participants were ages
between 18-70. Though plaque is not more widespread in age, rather the diet,
education levels and oral self-care, implying age factors does not contribute to the
EV of the adult population.

Equal treatment of groups is important to eliminate factors which can alter the results
(Kendall, 2003). Each study provided the same oral hygiene instructions to
strengthen the validity of the AV and chlorhexidine mouthwashes on plaque control.
This ensures extraneous variables such as timing and dose of the mouthwash are
consistent, maintaining the IV (Kendall, 2013). Study 1, 2 and 4 requested
participants to refrain from other uses of oral hygiene methods, demonstrating strong
IV as the use of mouthwash alone contributes to its effectiveness of plaque control
and no other variables such as toothbrushing. Study 5 provided a specific toothbrush
and a toothpaste with no anti-plaque agents to maintain the validity of the
intervention. Yet these methods do not represent normal dental care routines
demonstrating that study 3 and 6 were true representations of dental care practices.

Study 6 supervised participants during the mouthwash regime on weekdays and
allocated a diary for unsupervised weekend uses, whereas other studies did not
state how participants were observed during treatment. Study 6 demonstrated
strengthened IV over the other studies as supervised visits guaranteed the correct
time, dosage and number of usages were taken, increasing the validity of plaque
control of the mouthwash (Spieth, et al., 2016). Conversely, as the weekend
consisted of dairy, this does not mean compliance was achieved on the weekends,
compromising the validity of AV mouthwash.

Eligibility criteria should be detailed to ensure the results can be generalised to the
adult population (Thornhill, Lewis and Saunders, 2016). This is supported by Miller
(2015) as strict inclusion and exclusion criteria should be integrated, decreasing
selection bias and promoting EV. All studies included systemically healthy
participants, as chlorhexidine mouthwash may cause allergic reactions, this ensures
safe treatment and strong EV (Jillings et al., 2001; Patino and Ferreira, 2018). All
studies excluded those who have recently taken anti-microbial therapy,
strengthening the EV as these results can counteract with the effectiveness of AV
mouthwash on plaque control.

Attrition of 28 volunteers was identified in study 2. The dropout rate leads to an effect
in the group size, which therefore threatens the EV as different size groups lead to
significant differences between the AV and chlorhexidine group, which contributes
the outcome validity of plaque control to decrease (Dumville, Torgerson and Hewitt,
2006). High EV was displayed in study 5 and 6 as they reported no attrition was
seen during the final assessments, whereas study 1 and 3 did not discuss attrition.
This demonstrates potential attrition bias, resulting in weak EV the balance of
confounders between groups can differ significantly, such as smoking status,
affecting the statistical significance post assessment of PI (Heo, 2015).

The concentrated of AV was reported in all studies, displayed in Figure 13. The
lowest concentration of AV was 99%. Study 3 states the antimicrobial effect of AV
relies on 100% concentration, suggesting study 2, 3 and 4 maintained IV. However,
study 2 concluded chlorhexidine was more effective at plaque reduction whereas
study 4 concluded there was no significance between the AV and chlorhexidine PI
post-treatment, thus suggesting AV was equally effective as chlorhexidine. These
contradicting results demonstrated the need for further investigation.

Cointervention refers to subjects receiving multiple treatments in addition to the
intervention use (Krishna, 2010). This form of treatment is not credited as the
outcome validity is reduced by cointervention bias (Hróbjartsson, Kaptchuk and
Miller, 2011). All studies rejected the use of cointervention, as each group was
instructed to follow the same regime, enhancing IV because AV and chlorhexidine
were applied equally.

Critical analysis of reliably and validity of the measurement tool is necessary to
ensure the measurement tool reduces error during the assessment process
(Kimberlin and Winterstein., 2008). Inter-rater reliability is the degree of agreement
amongst raters (McHugh, 2012). This is significant as it represents whether
measurements are true representations of the variables measured, this can be
measured by Cohen’s kappa coefficient (McHugh, 2012). All studies used a single
calibrator to measure the PI, increasing the inter-rater reliability and the validity of the
measurement tool (Bahannah, 2014). However, study 5 integrated 2 examiners, this
can threaten the reliability of the AV and chlorhexidine group as PI could differ
between each calibrator, leading to significant results. Yet, the inter-rater reliability
was 0.90 demonstrating very good agreement between examiners, thus the IV of PI
was maintained (Godsall and Godsall, 2006),

The timing of PI collection were not discussed in the studies leading to measurement
bias (Ajetunmobi, 2002). Timing is important when assessing plaque as increased
food consumption throughout the day leads to higher plaque accumulation, affecting
the outcome measurement, decreasing the IV.

All papers do not report Chronbach&#39;s Alpha, which measures the internal consistency
measurement scale (Dennick, 2011). Study 1, 2, 4 and 6 used Turkesy modification
of the Quigley-Hein index (TMQHPI) measurement tool whereas study 3 and 5 used
Silness and Loe. Both tools are widely recognised by dental professionals
demonstrating reliability. Moshkelgosha et al (2017) provided a score of 0.73
demonstrating internal consistency of the measurement tool. Furthermore,
convergent validly of Silness and Loe PI and the modified plaque score was
compared, gaining a score of 0.88 indicating an agreement of consistency of plaque
measurement (Park, Cho and Han, 2018). As both measurement tools are valid,
which is important as these results identify the effectiveness of AV or chlorhexidine
at plaque reduction, increasing the validity of measurement.

All studies used one-way ANOVA other than paper 3. This test determines the
statistical significance between groups. It is important to assess the comparison
between groups to distinguish statistical significance in the performance of plaque
control. As study 3 did not use this method, the IV is compromised. Post Hoc test
was used in study 1, 4, 5, and 6, increasing the IV as it highlights differences
between the AV and chlorhexidine group alone and ignores other groups such as
placebo’s, ensuring the results relate to the focused question. As study 2 and 3 failed
to utilise this, the group comparison lacked to specify differences between the AV
and chlorhexidine group alone, decreasing the IV.

A pilot study was conducted in study 5. Piloting tests the feasibility of a study to
ensure the study is a good design. Since the validly of PI, size of participants and the
duration of the study was all tested prior to the initial trial, the EV is strengthened
compared to the other studies.

Ethical consideration is valuable in healthcare research as the obligation enhance
the protection rights and welfare in human trials, assuring humans are the primary
consideration (Resnik and Shamoo, 2009). All studies gained ethical approval which
is a significant indicator of IV, as researchers demonstrate compliance of
professional and ethical guidelines, enhancing the reliability and validity of the study
(Bettany). Nijhawan et al (2013) identified informed consent in India is a challenge
for the investigator as complexities may arise, and regulations are based on western
guidelines, therefore does not reflect the requirements on India. This suggests the IVof all studies are flawed as a no consent waver was provided to identifies whether
complex factors, such as risks involved.

7.3 Potential limitations of this systematic review

The leading limitation of this review arises as no second reviewer was implemented.
This would have enhanced the IV and reliability of the review to reduced the chance
of bias and systemic errors (DeCoursey, 2006). The time constraints of the review
were evidence limiting the EV as further databases could have been explored,
increasing the number of data. The word limit sets back the discussions and
justifications of further findings within this review, limiting both the EV and IV.

As recognised, all studies reviews were conducted in India, limiting the ability to
generalise to the global population, reducing the EV, as the results may not be a true
representation of the global adult population (Forrest, 2009).




7.4 Agreements and disagreements with other studies and
reviews

On reflection, current research falls in line with other studies that report the efficacy
of AV alone inhibiting plaque formation. Therefore this systematic review supports
both the effectiveness of chlorhexidine and AV on PI reduction. Though this
systematic review, along with the included studies are unable to conclude the long-
term anti-plaque effect of AV mouthwash due to short conducted trials, agreeing
long-term trial should be carried out to establish the long-term effects of AV on
plaque control.

7.5 Application to practice

AV mouthwash is regarded as a safer and more cost-effective intervention over
chlorhexidine mouthwash because it is a natural plant, unlike the synthetic
mouthwash, chlorhexidine. This indicates the implementation of AV mouthwash
could be a viable alternative to those in low socio-economic status as AV mouthwash
has shown a significant reduction in PI when compared to chlorhexidine. However,
the UK guidelines are rigorous compared to India, demonstrating the need for further
investigation of this intervention, ensuring the AV mouthwash in highly validated in
future research.

Additionally, as AV can be consumed, unlike chlorhexidine, the intervention can
apply to a higher number of users such as children and those with adverse effects
from chemical mouthwash. As the studies demonstrate the clinical significance of AV
at plaque control, the clinical practicality of this product is deemed more promising.
However, until the EV is strengthened in high-quality RCTs, the use of AV
mouthwash warrants further investigation.

CONCLUSION AND RECOMMENDATIONS

Overall Conclusion :  Answer the title question
Recommendations (AT LEAST FOUR – very detailed)


At all times make sure your title, aim and ALL objectives are discussed in your conclusion and make clear how you have stayed on track throughout
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7.6 Recommendations for Future Research

Recommendations for research include more longitudinal research to demonstrate
the long-term effects of AV mouthwash. Furthermore, both the quantity and quality of
RCT needs the increase as critiquing these studies demonstrate the integration of
bias and the lack of geographical location. The use of probability sampling in future
conducted studies should be implemented to increase the EV of the outcome
measures. Triple blinding should be integrated to remove any chance of
measurement or researcher bias. Finally, statistical ignorance should always be
reported to demonstrate the validity of AV compared to chlorhexidine.
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Sample Size Between the Studies

Sample Size	Study 1	Study 2	Study 3	Study 4	Study 5	Study 6	90	148	90	300	390	345	Study Number 


Number of Participants




Comparison of the Sample between the Experimental, Control and Placebo Groups.

Experimental Group	Study 1	Study 2	Study 3	Study 4	Study 5	Study 6	30	40	30	100	130	115	Control Group	Study 1	Study 2	Study 3	Study 4	Study 5	Study 6	30	40	30	100	130	115	Placebo Group	Study 1	Study 2	Study 3	Study 4	Study 5	Study 6	30	40	30	100	130	115	Study Number


Comparison of the Sample Between Groups (%)





Percentage difference Between Females and Males (%)

Females	
Study 1	Study 2	Study 3	Study 4	Study 5	Study 6	0	62	0	0	210	0	Males	
Study 1	Study 2	Study 3	Study 4	Study 5	Study 6	0	58	0	0	180	0	Study Number


Percentage difference between females and males (%)




The Age Range of Participants within the included studies.

Column1	
Study 1	Study 2	Study 3	Study 4	Study 5	Study 6	40	25	70	40	Column2	
Study 1	Study 2	Study 3	Study 4	Study 5	Study 6	18	18	18	18	Mean Age	
Study 1	Study 2	Study 3	Study 4	Study 5	Study 6	27.19	23	Study number


Age Range (Years)



Length of Study

Days	
Study 1	Study 2	Study 3	Study 4	Study 5	Study 6	4	14	22	4	30	30	Study number


Number of days




The Concentration of Aloe Vera between Studies

Aloe Vera	Study 1	Study 2	Study 3	Study 4	Study 5	Study 6	99.6	100	100	100	99	99	Number of Studies


Percentage of Aloe Vera (%)




The Concentration Chlorhexidine between Studies (%)

Chlorhexidine	Study 1	Study 2	Study 3	Study 4	Study 5	Study 6	0.2	0.2	0	0.2	0.12	Study Number


Percentage of Chlorhexidine (%)




Dosage of Aloe vera and Chlorhexidine Mouthwash in each Study (ml)

Dosage of Aloe vera Mouthwash	Study 1	Study 2	Study 3	Study 4	Study 5	Study 6	10	10	10	10	10	10	Dosage of Chlorhexidine Mouthwash	Study 1	Study 2	Study 3	Study 4	Study 5	Study 6	10	10	10	10	10	10	Study Number


Dosage (ml)




Number of Mouthwash Applications (Daily)

Aloe vera	Study 1	Study 2	Study 3	Study 4	Study 5	Study 6	2	2	2	2	2	2	Chlohexidine	Study 1	Study 2	Study 3	Study 4	Study 5	Study 6	2	2	2	2	2	2	Study Number


Number of Applicatons (Daily)




Mean Plaque Index at Baseline and Final Assessment with Statistical Significance

Baseline	Study 1- Experimental	Study 1- Control	Study 2- Experimental	Study 2- Control	Study 3- Experimental	Study 3- Control	Study 4- Experimental	Study 4- Control	Study 5- Experiemental	Study 5- Control	Study 6- Experimental	Study 6- Control	2.8285	2.694	3	2.61	2.99	3	3	2.61	Final Assessment	Study 1- Experimental	Study 1- Control	Study 2- Experimental	Study 2- Control	Study 3- Experimental	Study 3- Control	Study 4- Experimental	Study 4- Control	Study 5- Experiemental	Study 5- Control	Study 6- Experimental	Study 6- Control	1.6047	1.4877	2.4900000000000002	2.2200000000000002	2.37	2.31	2.4900000000000002	2.52	Study Number at Baseline and Post clincial assessment
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