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[bookmark: _GoBack]First published as ‘Haven of greenspace’ in Young Minds Magazine in 2012 (volume 118 pp32-34), Chiumento et al.s’ article ‘A haven of green space: learning from a pilot pre-post evaluation of a school-based social and therapeutic horticulture intervention with children’ was published in 2018 in response to criticism in a systematic review conducted by Ohly et al. in 2016.
This review evaluates the strengths and weaknesses of the 2018 article, focussing on the methodology, methods and ethics of the research undertaken.
The methodology was a mixed methods approach (both qualitative and quantitative tools) for a pilot with 36 children with behavioural, emotional and social difficulties in two primary schools and one secondary school.  A requirement of funding was to ‘situate the intervention evaluation within the “Five Ways to Wellbeing” Framework’ (mind, 2019) and the tools selected were the Mental Well Being Impact Assessment (MWIA) originally developed in 2003  (Cooke et al., 2011) for collecting qualitative data and Wellbeing Check Cards based on SWEMWBS (NHS,2019) for quantitative data.
The “Five Ways to Wellbeing” (mind, 2019) are ‘Connect’, ‘Be active’, ‘Take notice’, ‘Learn’ and ‘Give’, aimed at working adults although they are supposed to act ‘as a buffer against mental ill health for people of all ages’ (mind, 2019).  They suggest ‘give a colleague a lift’ and ‘walk to someone’s desk’, so they had to be adapted for use with children, and Chiumento et al. did use an adapted approach.  The article shows (Table 1, p3) how they designed their horticultural activities to fit this framework.  On reflection they found it difficult to evaluate the “Five Ways” (Table 5, p8 and p9) but concluded that it was useful in addition to other methods such as the MWIA.      
The pilot study was undertaken following recommendation to do so (p4) and a specific aim of the project was to assess the evaluation methods used, both of which are positive aspects of the study.  It is also good that Chiumento et al. acknowledge (p7) that it was ‘not possible to draw any firm conclusions’ from their study and conclude (p10) that ‘further research’ is required and that the evaluation methods used required more work.  
It would be interesting to know if the funders considered the pilot to have been successful, or whether they recognised that the pilot had been compromised in many ways and that the evaluation methods had not been assessed in depth.    
Why Chiumento et al. selected MWIA is unclear as it is ‘a tool to assess the impact of organisations and policies on the mental health of the public’ (Cooke et al., 2011), intended for use with whole communities.   Indeed, the Tavistock Institute (2014) concluded that it is an effective tool for shaping policy at this level.  
It was a good idea to use a qualitative measure with the children pre- and post-intervention so that they had a benchmark to measure against, but Chiumento et al. chose to use only part of the MWIA process, part Four of the 88-page toolkit (Coggins et al., 2011).  They shortened it from a whole day to two hours to fit with the school timetable and removed elements that were ‘too theoretical and abstract for children to engage with’ (p4).  The children needed help with the plotting exercise and Chiumento et al. had to acknowledge the need for more age-appropriate terminology (p10).  Durham University’s (2012) Ethical Principles (p8) state that there should be a commitment to ‘communicating clearly using language everyone can understand.’   
The article indicates that the three MWIA domains were plotted, but only one is presented.   MWIA results were first analysed separately and then together with the quantitative results (triangulation), but narrative of the latter analysis is missing.
Table 3 (p7) in the article shows that the 36 participants were evenly spread over the three schools and that their ages ranged from 9 to 14 (not 9 to 15 as stated in the Abstract).   Participants had been targetted (BESD pupils) and were not a random sample, and there were several factors present in the sample which caused the pilot to be biased: nearly 42% of the children did not have English as their first language as they were asylum seekers or refugees, one was a looked-after child, children under CAMHS were excluded,  61% of participants were male versus 39% female, and there was a variety of ages.  All of these factors introduced bias to the sample and they are referred to as ‘confounders’ (Aronson et al., 2018).  They can cause outcomes to look like they result from the intervention when they don’t, or they can mask outcomes that did result from the intervention.  The best way to avoid confounding bias is to use a random sample of participants (Aronson et al., 2018).
The quality of a qualitative study such as this can be assessed using twelve criteria suggested by Wallace et al. (2004).  These criteria include questions such as ‘Is the research question clear?’, ‘Is the sample adequate…?’ and ‘Are the findings substantiated?’.
When Ohly et al. (2016) assessed Chiumento et al.s’ 2012 experiment, they used the Wallace criteria to assess the qualitative work and rated it ‘Weak’ overall (p16), indicating that no consideration had been given to the limitations of the methods or data that may have affected the results and that the study was weak with regard to ethical issues.  It is possible that the limitations of the experiment and the notes on ethics were included in this article for the first time in 2018. 
A pilot study conducted by Lee et al. in 2018, hypothesising that horticulture-related activities reduce stress levels used mixed methods too. They also concluded that results were not significant as their sample size was too small (10 participants) and biased (all girls).  However, their approach was superior to that of Chiumento et al. as they selected their participants at random and used a control group of 10 children to test who did not take part in the activities.
Use of controls is important to assess intervention against non-intervention, most notably in medicine where placebos are used in drugs trials.  Cohen-Cline et al. (2015) used pairs of identical twins (4,338 individuals) to control their investigation into the links between access to green space and mental health.
Another randomised controlled trial described by Wells et al. (2014) involved a large sample of children to be studied over two years across twelve schools to assess the effects of school gardens on children’s physical activity.  The proposed trial was well-planned and included multiple methods. 
Using a range of methods in experiments adds extra data for analysis. Chiumento et al. did incorporate a range of methods: MWIA, Wellbeing Check Cards, interviews, questionnaires and journals.  Teachers completed pre- and post-intervention questionnaires and were interviewed.  Children also completed questionnaires and produced journals.  However, only the first two methods were evaluated in the article, although they may have been analysed in practice.  This leads the author to think that perhaps some outcomes were not what Chiumento et al. were hoping to see, and that they were intentionally masked.  Important additional evidence to support (or deny) the case for using STH is missing, and this is another bias.  Further, lack of transparency is an ethical issue: ‘Researchers should aim to be open and honest with participants and other stakeholders, avoiding non-disclosure’ (BERA, 2018) .
A good example of the range of qualitative and quantitative methods that can be used in a study is provided by Lovell et al. (2014) in their systematic review protocol for testing the health and wellbeing impacts of community gardening.  They describe appropriate quantitative methods (p8) and qualitative methods (p9) that could have been incorporated in Chiumento et al.s’ study.     
A further example of bias in Chiumento et al.s’ study is the lack of blinding.  ‘The aim of blinding is to reduce bias due to the knowledge of which intervention or control is being received by study participants.’ (Aronson et al., 2018).  The children knew they were involved in wellbeing activities and this may have influenced their ‘answers’ on the Wellbeing Check Cards.  The study was facilitated by members of the research team, a psychotherapist and teachers who were all aware of the purpose of the study and who may have, intentionally or otherwise, influenced outcomes due to their own agendas. 
Turning attention now to the quantitative tool, the Wellbeing Check Cards were used because the funders wanted to assess their applicability for younger children (p5).  Based on the shorter version of WEMWBS, validated for children over 13 years of age, Chiumento et al. used these cards with all children in the study.  They acknowledge (p10) that participants had probably provided ‘current snapshot’ responses to the questions rather than answers relating to previous weeks.   It was good that Chiumento et al. had anonymised the Wellbeing Check Cards and used appropriate language, but this anonymity compromised their ability to track the individuals’ ‘journey’ through the study.
Table 4 (p8) shows that the results from the Wellbeing Check Cards were different for the older children in the secondary school, showing consistent improvement in all but one aspect.  With the primary school children showing consistent deterioration in response, the author thinks that this difference is significant and should have been discussed in more depth.  For instance, the older children’s deterioration in the question about choices may have been due to them being of an age where they want more independence and freedom to do things their own way: ‘this drive towards independence is possibly the most important thing about adolescence’ (Morgan, 2013).  The younger children’s declining results may have occurred due to other factors too: the approaching transition to secondary school, which is acknowledged by Chiumento et al. (p8).
When Ohly et al. (2016) reviewed the quantitative method used by Chiumento et al. in 2012, they excluded it because it was uncontrolled (Fig.1, p5) and possibly for other reasons too.  If they had included the study, Ohly et al. (p3) would have used the Effective Public Health Practice Project (EPHPP) Quality Assessment Tool for Quantitative Studies (2010).  I, the author of this review, decided to use this tool to assess the use of the Wellbeing Check Cards myself.  EPHPP looks at Selection Bias, Study Design, Confounders, Blinding, Data Collection Methods, Withdrawals and Drop-outs, Intervention Integrity and Analyses.  When I worked through these and scored them, five out of the six categories scored Weak and the use of the Wellbeing Check Cards scored Weak overall.              
Chiumento et al. state 9p6) that ethical oversight of this study was provided by the NHS Trust in which the psychotherapist worked and that written or verbal informed consent had been obtained.  However, the end notes (p11) state that the NHS Trust considered the study to be ‘exempt from requiring ethical committee review and approval’ and that written consent had only been obtained ‘in the majority of cases’.  They also state that ‘informed verbal assent’ had been obtained from the children in the opening MWIA workshop, but this is compromised by the fact that the children had struggled to understand that part of the pilot.
There are many inconsistencies and weaknesses throughout Chiumento et al.s’ study.  For instance, Lovell et al. (2014) point out that ‘Community gardening is a complex multi-factorial activity, likely to have multiple impacts on… those taking part… positive but also, potentially, negative’.  Chiumento et al. don’t make any reference to potential negative outcomes.
Benefits coming from horticultural activities are not explored in depth; rather the authors talk about the ‘therapeutic benefits of peer interaction’ (p9).
Chiumento et al. say (p9) that ‘findings are consistent with theories relating to the positive mental wellbeing impacts of social and therapeutic horticulture’, but they previously stated that their results are not statistically significant due to the study being an uncontrolled pilot using a small sample size (p7). 
It seems possible that those funding and conducting the study might have wanted to prove that taking BESD children out of normal classes to participate in STH might improve their behaviour in school.  After all, these were the children who would be participating in the provision if the study proved successful (p9).
This idea is reinforced by the statement on page 10 ‘Despite these limitations preliminary findings from this pilot study have yielded encouraging results’.  This sounds like a statement made to please key stakeholders.
To summarise, this was after all only a pilot study.  Nothing significant could be demonstrated by holding three two-hour sessions, each six months apart, across diverse groups of children.  Chiumento et al. sum it up themselves on page 7, saying ’it is not possible to draw any firm conclusions’.
However, the best pointer to the profound weaknesses in methodology, methods and ethics of this pilot study are indicated in the Endnotes on page 10 of the article.  The remarks made by Chiumento et al. regarding the peer review undertaken by Ohly et al. in 2016 sound bitter.   This article, the 2018 version, was clearly written to set the record straight and report ‘fully on all aspects of the study’, but in fact the article could never alter the fact that the original study design and methodology was weak in many ways.            
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