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The aim of this article is to critically review research articles on the topic of patient involvement in patient safety. A range of articles have been selected for the purpose of literature review with varying study designs, ranging from cross-sectional studies to randomized control trial. The articles were selected using the search function on UWTSD online library. The search criteria for the articles were set to;
 1) Articles,
 2) From 2012 till 2022 
and 
3) Systematic reviews were excluded. 
The key search words included “patient” “education” and “patient safety”, “intervention” and the search results were sorted based on relevance to the key search words. Eight articles were selected and reviewed with an aim to explore epistemological, ontological and ethical issues. The selected articles are listed in appendix A in the order of discussion in this article. 

World Health Organisation (WHO) recognises patient safety as elemental in quality of care. As the understanding and knowledge of disease and its treatment improves so does the treatment options and other aspects of care in improving patient’s quality of life. Patient safety is a wide term, which broadly covers practices (presence or absence of), which reduce the risk of harm to the patient during their journey of care. In 2000 Institute of Medicine (US) Committee on Quality of Health Care in America issued “Too Err is Human” which explored factors contributing to medical errors and how addressing those factors can make the care systems safer for patients (Havens, Boroughs 2000). This publication then led to healthcare leaders across the globe recognising the need of systems approach to address the medical errors or improving safe use of medicines, treatments and other aspects of patient care (England, 2020) (Stefl, 2001). Several patient safety campaigns have been launched since then to reduce patient harm or improve patient safety with National Patient Safety Improvement Programmes (SIPs) being the most recent one as part of NHS patient safety strategy in 2019 (England, no date). WHO (2019) recognises that in high income countries 1 in 10 patients faces harm during their time in hospital (Slawomirski, Auraaen, and Klazinga, 2017) whereas in primary care this figure increases 4 in 10 patients globally (OECD, 2018).

In 2017, WHO launched a patient safety campaign “medication without harm” that aimed to reduce medication related errors by 50% over 5 years. This led to the launch of first Global patient safety action plan with a ten-year road map to eliminated avoidable harm from patient care (OECD, 2018), which identifies that measures such as engaging with patients in a constructive way to reduce harm by 15%. For the purpose of this literature review research articles have been selected to critically review the research undertaken to explore how and to what extent patient involvement can improve patient safety.  

1) This paper has been published in the “International Journal of Nursing Practice” in 2016 that is a peer-reviewed journal and adds to the credibility of the paper. Being published in 2016 makes it relevant to the patient safety research trends within the last decade and has been cited 23 times. This paper is an “expert opinion/views” study, which sits at level V in evidence pyramid, which is the lowest level and does not constitute good quality evidence for the purpose of general recommendations (UC Library Guides: Evidence-Based Practice in Health: Introduction, 2022). 

In terms of study design since there are no comparison groups hence the study is descriptive in style (Evidence-Based Practice - TDNet Discover, no date). The introductory paragraph of the paper identifies a relativist approach on the subject and inductive analysis is applied to form theories based on observation. A qualitative style study using semi-structured questionnaire aligns with relativist ontological approach within interpretive paradigm. Knowledge acquired from interview participants will be interpreted in themes. In constructivist paradigm the researcher believes that knowledge constructed will be influences by experiences and values of the participants (Kawulich, Barbara, 2012). From ethical point of view, limited data set i.e. 34 participants may not represent point of view of all patient safety experts (PSEs) on the topic hence a general theory cannot be constructed. Moreover, due to the objective nature of the study the knowledge generated at the time of study in the given place may not represent subjective reality in a different place.  The authors have not declared any conflict of interest, no funding was declared. 

In the summary statement the paper identifies the need for expert opinion survey but is does not successfully demonstrate its value for the patient safety practices. In the “introduction” section the paper clearly identifies importance of patient participation in improving patient safety by making reference of existing literature and Finnish Health Care Act. This section also illustrates the three main areas addressed for the scope of this study as questions. The questions asked in the semi structured interviewed were designed after literature review and were evaluated by research group for internal validity however it is unclear who constituted the research group and if it was influenced by researchers perceptions/beliefs of the topic. 

Primary selection criterion for the survey candidate is described as being member of “patient safety expert division” of Finnish Society of Patient Safety. However, there is not explanation provided on how “suitability” of 34 selected candidates was determined. The paper identifies using range of PSEs across Finland as a strength of the study as it offers varied insights however geographical variance is not valid reason for the responses to be diverse or varied as healthcare practices are usually result of national and organisational policies and strategy rather than their geographical location. Furthermore, Only 1 doctor, 1 registrar and 3 nurses were among the selected PSEs in the survey. Rests of the PSEs were identified as quality managers or patient safety coordinators who may or may not have clinical insight into the frontline processed. PSE panel for the survey also lacks pharmacist involvement who represent a major part of medication safety aspect of patient safety. Small sample size has been recognised as a limitation of the study however it claims to have achieved data saturation and consistency with previous studies. However, this alone may not enough to support the claim of result being applicable in other countries as stated in the paper. Since the questions in the survey were constructed based on existing literature, there is a risk of confirmation bias, where confirmation of already knows aspects is sought rather than exploring new/missing/lesser known avenues of the topic. The paper identifies the area of further research as identifying the skills needed by HCPs for improving patient involvement in patient safety. Since it was an online questionnaire, interviewer bias can be excluded but it is difficult to establish if the survey represented individual’s opinion or of the groups/organisation. Moreover, there is no way to establish how candidates’ personal beliefs, attributes and experiences affected their response to the survey. Overall, this study does not constitute a strong evidence for drawing conclusions due to the limitations identified.  The study identifies future area of research which appears to be a reflection of one of the themes identified with this study.

2) This paper is a qualitative study of consumer experience. This study was published in Health Expectations, which is a peer-reviewed journal and is published quarterly. The study was published in 2011 so it may not represent the facts relevant to research trends and need of the day nonetheless for the purpose of this article i.e. critical review, this study was deemed suitable given the relevance to the topic of patient safety and being published within past 10 years. The authors of this study have not declared any conflict of interest and source of funding is identified as “National Research Corporation, Lincoln, Nebraska. This is a group interview type study with a single descriptive study seeking to understand patient’s perception of safety based on their experience. This type of study forms weak evidence in hierarchy of evidence for application in practice (Research Hub: Evidence Based Practice Toolkit: Levels of Evidence, no date).

This study is qualitative in nature and adopts a relativist ontological view and largely questions what are the patient beliefs/perception of patient safety i.e. phenomenological epistemology. It then follows on with interpretive paradigm by doing consumer interviews with aim to seek their perspective of the topic by using open-ended question focusing on their personal experiences (Hautly, 2020) (Levers, 2013). From axiological point of view the researchers believes the “reality” to be driven by values of the participants (Kawulich, Barbara, 2012) which could, in turn, have an impact on how they perceived the experience. The article clearly identifies need for the research in the area and its relevance to the practice. It is important to note that the objective of the study is to understand patient’s perception of patient safety based on their experience rather than exploring patients’ general perception of patient safety. It is, however, difficult to establish if patient’s existing perception, bias would have had an impact how they recall the experience. 

The study design is a group interview. The randomisation process was digital dial and appeared to be free from influence from the research team. One of the selection criteria requires the participant to have had an overnight hospital stay in past 6 months either as patient or a carer. It is difficult to establish if patient/carer’s perception of the event that happened 6 months ago would be the same as it would be if it happened within a month. There is no reasoning offered by the researchers as to how the duration of 6 months was selected. It is possible that enlarging the data pool was a reason for this but in the absence of any insight into this from the authors this is just an assumption. For this reason, the study might have suffered with recall bias, which may in turn affect the true result of the study (Althubaiti, 2016). This is especially important if the patient themselves have participated in the study and how their physical or mental health at the time affected their perception of their experience. It was acknowledged in the study that participants were offered a 60USD payment to compensate for travelling expenses and that it is not uncommon type of contribution to be offered for the research that requires participants to study. It is difficult to establish if this payment had an impact on participants deciding for or against participating in the study. Participants were divided into four groups with an aim to get participants with similar experiences in one group. Since the participants were interviewed in more than one group there is a risk of moderator bias. Which may stem from difference in body language, expression, tone of voice and any responses give to participants by the moderator both verbal and non-verbal (Qualitative Research Bias - How to Recognize It, no date). Although, in group-interview it may be difficult to overcome moderator bias but the study does not indicate any conditions in place to reduce moderator bias. On the positive side, the study has clear questions to be asked for the purpose of study and that reduced the risk of question/language bias. Another consideration to note in group-interview study is bias of peer pressure. This can lead to Hawthorne effect, which may over or under estimate the true result (Jones, 2021). The study does not outline any actions taken to minimise the impact due to Hawthorne effect.  Participants of this study were predominantly female (29 out of 39). Although, this is not a clinical trial where interpretation of results may incorrectly favour/disadvantage a specific gender, nonetheless, cognitive bias may have occurred (Rudman and Goodwin, 2004). The study outlines use of ground theory (GT) approaches for data analysis, which is qualitative research method. This methods aim to identify grounding theory embedded in the data collected (Noble and Mitchell, 2016). Two authors have completed the open coding phase independently which would have supported in reducing the framing effect (Perera, 2021). 

GT features are visible in result and discussion part of the paper where clear themes and categories are described and discussed. The conclusion part of the paper outlines a theory generated as a result of the exercise, which appears free from confirmation bias and a direct result of the group interviews. The study successfully recognises sample size, as a limitation however, is able to demonstrate how that alone is not enough to impact the result of the study. The paper identifies area and need of further research in this field to ensure that patient perspective of safety and quality is considered while making and delivery patient safety strategies. 

3) This is a cross sectional study which is type of observational study. In cross sectional study date is collected and analysed at the same time. These types of studies are quick and inexpensive to run and are usually useful to collect data or define a baseline for further studies (Setia, 2016). The study design appears to be analytical in nature however due to being a single time data collection, absence of comparator, impacted by sample size the outcomes may not be true reflection of actual facts. 

The study was published in PubMed Central, which is reputable, peer-reviewed journal. The study was conducted in 2021, which makes it relevant to the research direction of modern day patient safety research topics. This study did not receive any funding so it is free of funding bias. Moreover, authors declared no conflict of interest and dataset of collection and analysis are available from the author upon request which make is open and offers integrity. The study follows a positivist paradigm, where the researcher is aiming to discover perception of participants on the topic in terms of its existence and extent. In the survey design objective approach is apparent. However, participants have been given option to provide information on one part of the survey as free text, which takes subjective approach. These results are analysed separately. Critical reading of the study also raises the possibility of critical realism on author’s part where reality is expected to be   independent of author’s perception but epistemological constructivism is possible seen as common themes identified in results (Maxwell, 2008). Moreover, no information on survey question validation has been offered hence responder bias is a risk. 

The representative sample size is a specific reference group of pharmacists across Germany, who has to take part in the survey as part of contract of being in reference group. Although, they are free to not respond to the survey or parts of it, the fact that being in the reference group would stipulate a condition of taking part in survey makes it imposed. It is possible that participants may complete the survey obligated to complete it thus not offering the same insight/information they would have if there were not contracted to take part in it. It is difficult to ascertain how it has impacted the quality of the outcomes i.e. suffered with responder bias. The research is organised by Federal union of German Association of Pharmacists (ABDA), which is the umbrella organisation and has organised reference pharmacist group for data access purposes. The complete participant set was the reference pharmacist group, which means the outcome may not be true reflection of whole profession of pharmacy hence the title may be misleading. The reference pharmacist group seems large in number 677 and 51 community and hospital pharmacist respectively, however, they represent 3.5% of the community pharmacists and 13.7% of the hospital pharmacist across the country. Even if all of 677 and 51 of community and hospital respond to the survey the sample size is not being enough to represent view of all pharmacists in respective sectors. It is also possible that being in ABDA established reference groups the pharmacist access and use the education material (EM) differently due to difference in resource level or due to the presence of a contract. It could be established that due to the nature of data sample and survey participants this study design has suffered with ascertainment bias. 

The survey style is brief and comprehensive with clear questions however, it relies on participant’s cognitive ability thus introducing recall bias. More over, selection of words, leading question, style of question can lead to different types of biases in survey (Pak, Choi, 2055), which can also lead to non-response. As a result the participants may have responded based on a particular memory/occasion rather than offering a holistic approach. Since in multiple choice questions (MCQ) the participant can only answer based on given options there can be confirmation bias thereby responding as per the expected best practice rather than actual practice. For one part of the survey Likert scale has been used and it can lead to acquiescence bias and it is quite clear form the results that the survey participants have largely agreed with the statements. The options provided to the questions relating to “Improving the handling of educational material” appear to be quite diverse but have been developed by the researchers hence end user perspective may be missing. The participants of the survey may have been given the option to provide additional options in the free text, as indicated by the survey, but the risk of responder bias and Availability Heuristic may have led to selection of options rather than critical reflection before answering (Smith, Noble 2014). 

The study acknowledges that due to limitations in study design and limited sample size it may have led to overestimation of the result yet it does not stop the generalisation of the result in conclusion section. The follow up survey was conducted to gather the reason of non-response to the initial survey and was concluded to be lack of time. It is difficult to ascertain that those who did respond, how much were they affected by the lack of resources such as time and if the responses were reflective of this. One of the statements in the conclusion part stated “pharmacists confirm..” rather than saying “x% of participating pharmacists confirm” which implies that results from this single survey are being extrapolated as opinion of the rest of the pharmacists across the country which can be misleading. This can be especially problematic if the results of this survey were used to bring in further changes in the system or educational material. It is also important to note that authors and participants were directly or indirectly part of ABDA and it can also be seen as equality bias. 

4) This is a quasi-experimental study, which is study design to evaluate outcome of an intervention before and after the intervention was introduced (Harris et al., 2006). This study design is not classed as experiment, as it lacks randomisation hence selection bias is inherent to the study design (Quasi-experimental study: comparative studies, 2021). However, it can still provide good quality evidence especially if steps have been taken to minimise biases. 

In the hierarchy of evidence quasi-experimental study design sits at level 3 and represents quality grade of C i.e. low quality or major flaws ((LibGuides: Evidence Based Practice: Overview, no date). However, the paper successfully identifies that as the study was conducted on patients attending the hospital and researchers did not have control over when they are discharged, it was not possible to randomise them to control vs. intervention group hence the quasi-experimental design appears appropriate (Harris et al., 2006b). This study was published in International journal of quality in healthcare, which holds a well-respected status among international journals, and is peer reviewed. The study was conducted in 2016 and was published in 2017, which makes it relatively recent and relevant to current patient safety research direction. The study stems from a realist ontological viewpoint by questioning if patient education can change their perception and attitudes which indicated a belief of single reality that needs to be uncovered by using quasi-experimental, experimental or random control designs. This ontological premise sits within positivist paradigm while aiming at identifying associated between two entities. With regards to epistemology, the researcher demonstrates an objective nature of the knowledge hence dismissing the participant’s personal values and experiences. Upon initial review of the study it is evident that the outcomes were identified as “perception” and “attitude” however, no definition of these two aspects of human behaviours was identified for the purpose of this study. In the absence of set criteria or measureable aspects it is difficult to quantify behaviour as an outcome. Therefore, it can be argued that researcher’s independence of the truth may not be achievable if they have influenced the definition of outcome by their values per perception. Secondly, the study was conducted in a single military hospital, which the paper has recognised as a limitation yet the final part of discussion section makes a generalised statement that patient education improves patient safety. The study mentions Cronbach’s alpha and patient safety experts’ assessment of question as means of internal reliability and validity of questions respectively. However, it has not been declared how those patient safety experts were identified or how independently this process was undertaken. Moreover, due to the selected set of participant being extremely similar for being in a specific military setting using Cronbach’s alpha score as the only tool used to determine the reliability may lead to risk of misinterpreting homogeneity with internal consistency (Barbaranelli et al., 2015). The questionnaire collected information on demographic background however no information has been provided for the significance of this data. The article reflects on selection of military personnel as suitable and important subjects for research for being young while in service and having high level of education compared to rest of the population, which can indicate attribution bias as well as conformity bias due to peer pressure. Additionally, this reason alone raises ethical questions for them to be good subject for research in areas, which are not specific to military. Research conducted on topics of health care such a patient safety may not be extrapolated to general public if it is speculated that age and level of education has been a major reason for their selection for the research. Interestingly, the study protocol has acquired ethical approval. Moreover, the data does not indicate gender of the participants hence unable to exclude gender bias.

On the other hand the study design is clear and takes different groups of survey participants into consideration such as patient group who filled the survey before and after the education (pre-post test style), those who filled the survey either before or after the education and analysed the results separately and considered if results remained consistent. This also adds value to using Cronbach’s alpha to demonstrate reliability (Tavakol, Dennick, 2011). The study has also mentioned that the results from group of patients who completed the survey partially were analysed separately thereby reducing no response bias. The paper covers the topics that were part of   patient education section however no information is provided on what was covered as part of that education. There is no information how this education was delivered as that may introduce variables in the study, which may have impacted the results. The study identifies that patients admitted to internal medicine had lower perception and attitude score compared to surgery, which adds ambiguity to the results, as this difference can’t be explain within the scope of this study. The study does not consider any other contributing factors such as the ward(s) patient was treated on, different healthcare staff they may have come across during their stay, as well as not being a blind study. Moreover, the study design allows discussion between the participants hence it is difficult to ascertain if these discussion has led to participant responding in conformation to each other or if the results were direct result of education sessions. 

5) This paper is on a randomised control trial published in 2016. It seeks to gather patient’s point of view using theoretically validated tools and using that knowledge to change practices and then evaluating the impact of those changes. In principle this trial represents positivist paradigm in the form of correlational study design (Scotland, 2009). Critical realism appears to be philosophical underpinning principle here as one aspect of study i.e. patient filled questionnaire thus give their subjective opinion on the matter which is then used to plan actions with an aim to improve patient safety measures described as patient safety thermometer in this study. The study aims to identify if first part of the study will impact the results but it should be noted that reality generated in first part is subjective. To summarize the patients in first part may respond positively or negatively to the questions based on their experience but the outcome (score of patient safety thermometer) will be independent of how patients see the reality hence the outcome (reality) is independent of mind (Sturgiss, Clark, 2019). Therefore, a postpositivist paradigm is the base of this study where objectivity (of outcome) is achieved while within the limits and using reliable tools will assist in gathering reliable data. 

In healthcare this research ideology also fits in with the concept of co-production where improvement is achieved from within rather than from being imposed from outside or above (Batalden et al., 2016). The paper identifies need for the research in this area by providing in-depth background on patient involvement as a key area in patient safety and requires patient consent to participate. The randomisation was computer generated however wards were not blinded (Sheard, O'Hara et al. 2014). It is interesting to note that the nurses who collected the data were blinded which may or may not have affect on data as data was generated from questionaries’ filled by the patients. Conversely, ward staff (patients were in) were not blinded so reporter bias and the overall attitude/behaviour of ward staff could had an impact on the “experience” patients had which would, in turn, affect how they answered the questions. The trial’s primary outcome is score of patient safety thermometer data, which may or may not improve as result of information provided by the intervention i.e. patient questionnaires. The complicating factor here is the fact that wards decided which area they want to focus on as result of answers from questionnaire and what actions will be taken as a result. There is no way to measure if those actions were, in fact, the best measures or would definitely impact the outcome since the staff decided the actions. Moreover, the research team facilitated these planning meetings so there is a risk of moderator bias as well. Intervention fidelity has been considered carefully and recognised that at its best adherence was for 50% of the intervention elements, which could have had an impact on the outcome (An et al., 2020). The study sample is robust as it is powered to identify small to medium effect and identifies the reason why small-medium effect is deemed sufficient for the purpose of this study (Hren and Lukić, 2006). 

It should also be noted that a 44-item questionnaire is long and may have resulted in over or under reporting by the participants who were already suffering with a healthcare need. The study results were statistically insignificant however intervention fidelity explains low adherence. Due to the limiting factors discussed about it is not possible to say that statistically insignificant results of the intervention can be generalised as the intervention being insignificant. 

6) This study follows Interpretive mythology specifically Phenomenology within interpretive paradigm. It is a qualitative study consisting of semi-structured interviews undertaken at base line and follow up. From ontological point of view the researcher sees the reality as being dependent on personal experiences and subjective opinion. The study makes reference to existing literature on the topic and refers to lack of conclusive data in the area of patient engagement and patient safety direct relationship. However, it is interesting that study then chooses a very selective cohort of participants i.e. Chemotherapy, which is a very specific field of medicine and results obtained may not be extrapolate-able to the rest of patient population thus reducing practical application of the research.

Sample size is very small and may not represent view of this patient cohort i.e. patients receiving chemotherapy in entirety. However, since it is phenomenological study a large data set is not necessary to construct a theory. The study has used both open and closed ended questions but no rational has been offered for the selection of themes for open and close-ended questions except the obvious ones such as demographic information for close-ended questions. The paper addressed the ethical and limiting nature of using “worry” as one of the measures in addressing patient’s concern for safety however does not consider that subjective nature of patient’s understanding of their condition and treatment will have implication of their levels of worry (Ye et al., 2021). 

Moreover, no explanation has been offered for the reason of follow up interview. Since no intervention took place a follow up interview and then presenting results of follow up interview in comparison to initial interview makes room for an objective rather than subjective reality. Moreover, patients’ increased worry or level of concern in the follow up interview indicates risk of confirmation bias on patients’ part and there is no mention of any other variables during this time i.e. change in treatment to explain the variation. The article also mentions discussion of error prevention strategies, which were perceived highly effective by the patients however the study design does not accommodate for this discussion as it deviates from phenomenological methodology. The paper does not mention ethical approval either.

Overall critical reflection of the study is that although it does address the intended theme of the study i.e. understanding patient perception towards engaging in the safety but it is unclear how the questions in the interview directly addressed that. These limitations do make this study less reliable for general application to other areas albeit it does support need of further research in this patient cohort however it should be focused on identifying what can improve patient engagement for improving safety. 

7 ) This is an expert opinion study where interpretive paradigm is in play. This is a phenomenological study where researcher seeks to gather expert opinion on the matter with an aim to construct a theory leading to further research in the area. The researcher has identified background of study subject and why it is relevant at the time study was conducted it, however, offer insight into how the results of this study can directly benefit patient safety. This limitation i.e. inability to apply the outcome generally is inherent to interpretive paradigm since it relies of subjective construction of reality which may not be able to offer validity. 

The study selects participates based on 3 clearly defined criteria which improves homogeneity yet there is lack of explanation what strength these selection criteria offer to the study results and why they were selected. The articles declared funding and ethics approval. The lead researcher has coded and conducted initial and main body of data analysis and although second researcher has then reviewed and refined the codes along with further refinement by other 3-team members there is risk of confirmation bias. The interview results reveal the themes generated from the interviews but given the sample size of 11 it is extremely unlikely that this represents wider opinion of patient safety experts. However, the wide range of themes arising from the interview could indicate varying point of views important to individual participants. 

The study also relies on existing literature and related findings to interview the expert opinion such as lack of action from incident reporting, lack of incident reporting from the medical staff, and lack of improvement in patient safety by incident reporting. This study, however, does offer avenues for further research especially for organisations and policy makers to explore i.e. governance around role of different professionals involved in patient care in incident reporting, measuring how incident reporting is leading to action resulting in identifiable improvement in patient safety. The author has successfully reflected on the limitations of this study and recognised the impact of lead researcher’s data analysis may have had on the interpretation. Nonetheless, the study has been published in a reportable, peer-reviewed journal and may offer potential of furthering research in the area of meaningful incident reporting. 

8) This paper is a pre-post test deign which is type of Quasi-experiment and can be done retrospectively ((White and Sabarwal, 2014). A positivist paradigm dominated the methodology where researcher is seeking an objective reality. The researchers have aimed to keep the variable as constant as practically possible. The experiment is designed to test a theory, which was generated as a result of case control study prior to this experiment. 

The study offers good insight into a background of need of this study and addresses practical aspect of improving patient safety. It recognises limitations of existing ways of identifying factors, which lead to medication errors, and describes a case control study, which was used to identify additional factors. The additional factors were then used to address patients’ needs as “interventions” and results were compared. This aspect can be viewed as strength and weakness of the study at the same. As strength, it offers validity for the study in terms of how the additional factors were identified and due to being practice based they were more relevant to actual real world rather than being literature based. When applying existing literature to new study one must ensure that existing literature is transferable to the situation and population or that they theory at hand is free of personal bias. 
Undertaking a case control study and identifying the factors first hand have mitigated this risk. However, no insight has been offered if these factors were validated outside the case control study, which can question the transferability of these factors to outside this study group. Since the study design is directly related to risk of harm i.e. patient taking incorrect medicine, dose etc. the study recognises the ethical limitation of running control and test group at the same time. Therefore, it has used retrospective design and compared the intervention group to the previous data. 

It is important to note that the study indicated that in two groups (one pharmacists vs two pharmacists) different number of interventions were done i.e. more intervention in 2 pharmacist groups and in turn less medication error happened in two-pharmacist group. However, number of patients cared for by pharmacist in-group 1 compared to group 2 were double in number. This could also be interpreted as the interventions done by pharmacists in group 1 were equally capable of reducing medication errors as in group 2 but the fact group 1 pharmacists has to support double the number of patients could have had an impact on how many intervention could be done or how much time could have been spent with each patient or on each intervention. Therefor, it can be seen a study raising question on appropriate resource level rather than efficacy of intervention. This in turn raise the question if number of pharmacists should also be assigned on based on number of patients like nurses in this case study. Which would change the research question to identifying adequate pharmacists resource to have meaningful reduction in medication errors. 

The study carefully considers other factors such as change in patient number, nurses and physician number in both groups and thus aiming to keep these variable as constant as possible. However, it does not consider if patients in both groups were different in terms of their knowledge of disease and medicine and how well versed they were with their medication regimen before coming to the hospital. Determining patients’ prior knowledge of disease and medicine with some awareness questions could have addressed this aspect. Number of neurosurgery patients were lower in 2 pharmacist group hence difficult to compare however these types of limitations are not unusual in retrospective studies ((Talari and Goyal, 2020). 

Since the data was collected from nursing charts there could also be a reporting bias. Similarly moderator bias could exist due to the differences in the language, body language and other differences among the pharmacists in terms of how they delivered the intervention. It is not possible to determine if patient cohort is representative of general population and how transferable results are for generalisation despite being statistically significant.  

Critical reviews of the selected articles demonstrate that patient safety is a multifaceted and complex subject. It has number of aspects, which require consideration while identifying ways to improve patient safety. Lack of conclusive evidence of the practices that will lead to improved patient engagement, or if patient engagement is directly related to improving patient safety or actions relating to direct positive impact in improving patient safety appears to have intrigued researchers to actively explore these areas across the world. Due to the nature of the topic there are ethical limitations, which have an impact on meaningful measurement of the outcomes essential of further application. Other complicating factor is the fact that different healthcare professionals, patients and their carers, can perceive patient safety differently which makes is challenging to identify set areas for improvement. 

The articles selected for the purpose of this literature review focused on exploring what impact patient education/involvement has on patient safety and where no straight forward answered can be deduced for the purpose of this review it is clear that this aspect of patient safety remains an area of priority. Co-production or “Patient Leadership” is an emerging concept and it allows for patients’ insight to be considered when planning and implementing policies aimed at improving their care (Mcnally, 2016). There is need for further research to explore what current practices of patient education are in place, how consistent the patient education/involvement is, how patients perceive the education provided to them about their condition and treatment in terms of improving their safety and which aspect of patient safety it actually improves. Patient and family engagement is an area of priority identified by WHO in its Global patient safety action plan for 2021-2030 (WHO, 2020).

Given the complex nature of the subject it is also important to consider importance of working collaboratively. Patient safety remains relevant consistently throughout the patient journey through different care setting, healthcare providers and in their own home (New research collaborations will address patient safety challenges, 2022). Hence, a systems thinking approach which considers interconnection between different systems involved in healthcare is needed in research. These systems are so closely interrelated that researching on individual aspects, which offer limited generalisation may be part of the problem. Systems thinking approach may offer an insight into the patient safety avenues that remain unexplored by traditional outcome led interventions (Arnold and Wade, 2015). 
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