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Article

Nature Contact in the 
Carceral Workplace: 
Greenspace and Staff 
Sickness Absence in 
Prisons in England  
and Wales

Dominique Moran1 , Phil I. Jones1,  
Jacob A. Jordaan2, and Amy E. Porter1 

Abstract
This paper demonstrates for the first time that prisons with a higher 
proportion of natural vegetation within their perimeter have lower levels 
of staff sickness absence. It makes three significant contributions. First, 
it extends studies of workplace nature contact into the un-researched 
carceral context. Second, whereas previous workplace nature contact 
studies have largely utilized single-site surveys, it presents national-level, 
statistically robust analysis. Third, it brings a novel new perspective to 
studies of sickness absence within correctional workforces, by considering 
the effect of the physical environment. Econometric estimations presented 
in the paper confirm lower levels of staff sick-leave in prisons with more 
greenspace. This relationship persists when we control for prison size, 
security level, age, level of crowding, levels of self-harm and violence 
among prisoners, and assaults against staff. The findings are significant in 
demonstrating the benefits of nature contact in workplaces in general, and 
carceral environments in particular. Importantly, this has the potential to 
influence future prison design.
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Introduction

Although nature contact in the workplace is recognized to offer significant 
health-promoting benefits, the extant literature is rather limited; studies tend 
to be small-scale, based on self-reported wellbeing indicators and limited 
mainly to analyzing office-based workers. Among the many overlooked 
workplaces are carceral environments such as prisons, which are acknowl-
edged to be highly stressful places, with high levels of job stress and burnout 
among prison officers. Not only does this affect their own health, it also 
results in their absence from the workforce through sick-leave, reducing their 
ability to support the rehabilitation of incarcerated populations.

Through a statistical study of the relationship between nature contact 
and prison staff sickness absence for over 80 public sector prisons in 
England and Wales, this paper makes three critical research contributions. 
First, through its focus on the custodial sector, it extends literatures on 
workplace wellbeing into this un-researched context. Second, in deploying 
Geographical Information Systems (GIS) and statistical methodologies, it 
goes beyond the single-site survey-based approach which has characterized 
much prior workplace research, providing statistically robust analysis of 
the relationship between nature contact and sickness absence. Third, it 
introduces to research into correctional workforces a concern for the effect 
of the physical environment on sickness absence.

We first review the literature on nature contact in the workplace, before 
discussing prison officer wellbeing in general, and sickness absence specifi-
cally, outlining the methodology deployed in the study, and presenting the 
results of our analysis.

Literature Review

Nature Contact and Wellbeing in the Workplace

Since Ulrich (1984) observed the effects of nature views on patients’ recov-
ery from surgery, subsequent work has demonstrated the effects of a variety 
of built environment features on health and wellbeing (Frumkin et al., 2017; 
Huisman et al., 2012). Studies of the effects of built environments commonly 
operate at the city or regional scale, deploying “exposure science” to explore 
the wellbeing of populations living in areas characterized by differing 
amounts of greenspace whilst controlling for other potentially confounding 
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characteristics (e.g., Mitchell & Popham, 2008). A limitation characteristic 
of these studies is that they define exposure based on the residential environ-
ment, an approach which Frumkin et al. (2017) describe as “limited by spa-
tial resolution and subject to misclassification if people spend highly variable 
amounts of time at home” (p. 5). In other words, these studies assume that 
populations are influenced by the characteristics of their areas of residence, 
without knowing with certainty how much time people actually spend in 
those areas. Since many people spend a large proportion of their day in their 
workplace, this environment is also highly likely to influence their wellbe-
ing. In much of this work, access to or views of nature are considered to 
affect wellbeing through mechanisms considered within Attention 
Restoration Theory (ART) or Stress Reduction Theory (SRT). Attention 
Restoration Theory is concerned with the propensity for nature contact to 
facilitate recovery from directed attention fatigue (Kaplan, 1995; Kaplan & 
Kaplan, 1989), and Stress Reduction Theory posits that exposure to nature 
promotes stress recovery, based on positive psychophysiological responses 
rooted in evolutionary processes (Ulrich, 1981; Ulrich et  al., 1991). Both 
consider that natural landscapes facilitate restoration from mental fatigue, 
stress, and negative mood.

A small but growing body of scholarship suggests that nature contact 
experienced at work may be health-promoting. For example, previous 
research finds that taking a break outdoors, provision of indoor plants, and 
providing green views from office windows is related to lower levels of stress 
(Frumkin, 2001; Larson et al., 1998; Trenberth et al., 1999). A range of stud-
ies of office workers in the US (Largo-Wight et al., 2011), Norway (Bjornstad 
et al., 2016), Finland (Korpela et al., 2015, 2017), and the UK (Colley et al., 
2016; Hähn et al., 2020) have found that workplace nature contact lowers 
stress levels.

Office workers are the most frequently-researched cohort in studies of 
nature contact, with very few projects examining less sedentary workers for 
whom the immediate surroundings of desk-based workspaces are less impor-
tant. Nurses’ stress levels have been found to fall with views of nature through 
windows (Pati et al., 2008). Faris et al. (2012) found that healthcare workers 
who spent short breaks during their shifts in an outdoor garden in their work 
facility reported significant stress-relieving effects. Nejati et al. (2016) com-
pared the effects of a variety of factors related to nature contact (indoor 
plants, nature artwork, window views and access to outdoor areas) and found 
that all these factors generated positive effects, with the greatest effects being 
felt from green views and outdoor green spaces.

These healthcare-based studies, and indeed the studies of office-based 
workplaces, are individually informative and provide critical insights into 
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experiences in those specific contexts. However, the methodologies 
deployed—predominantly capturing self-reported wellbeing via interviews 
or small-scale surveys of individuals at a small number of workplaces—mean 
that their findings are limited both in their transferability and in their capacity 
to offer robust, statistically significant evidence that nature contact has a 
measurable impact on wellbeing.

Prisons have been considered to a limited extent within the literature on 
the benefits of nature contact, but studies have primarily focused on incarcer-
ated populations rather than prison staff. In an early, heavily cited study, 
Moore (1981) found that prisoners with a view of nature from their cell made 
fewer sickness calls. More recently, Nadkarni et al. (2017) reported that soli-
tary-confined prisoners in a US facility viewing nature videos had reduced 
levels of stress, anxiety, irritability, and aggression. In studies of the self-
reported effects of nature contact in prisons in the UK and Norway, Moran 
and Turner (2019) and Moran (2019) found restorative effects such as 
increased feelings of calm, and the ability to reflect. Moran et al. (2021) have 
also identified lower levels of self-harm and violence in prisons with more 
vegetation. Moran and Turner (2019) briefly reflected on the beneficial 
effects of nature contact for prison staff in one Norwegian prison facility—
suggesting both that prison staff may share the beneficial effects of nature 
contact reported for prisoners, and that this issue merits further attention. 
There are, however, no published studies which identify whether the effects 
of nature contact previously identified for office workers and nurses (and 
indeed prisoners) are also experienced by prison officers.

Prison Officer Wellbeing and Sickness Absence

Studies of prison officers’ sickness absence have tended to focus on the inter-
related issues of wellbeing and sick-leave practices—considering both the 
issues which contribute to ill health (and therefore sickness absence) and 
those which engender a greater likelihood of workers taking sickness absence 
even if not in poor health. These issues pertain both to the workplace (such as 
the stressful nature of prison work, and particular management practices) and 
to prison officers’ personal characteristics (such as their level of identifica-
tion with prison work, their age and gender). Within this literature there is 
very little consideration of the physical environment of the prison itself as a 
factor in sickness absence, and to the best of our knowledge, no published 
work at all on the effects of nature contact and its possible impacts on wellbe-
ing more generally. This oversight is notable, given the extensive research 
into nature contact and wellbeing in a range of other workplace and consider-
ing that prison work is acknowledged to be highly stressful—suggesting that 
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insights into potentially ameliorating factors would be both informative and 
operationally useful.

Studies have shown that stresses of prison work include those intrinsic 
to the job (such as dealings with prisoners in general) as well as more 
generic workplace issues, such as unclear work priorities (Armstrong & 
Griffin, 2004) and inconsistent leadership (Summerlin et al., 2010). Studies 
which focus on the stresses intrinsic to the job consider the safety risks to 
which prison officers are exposed. These include the real or perceived risk 
of personal assault to self or colleagues, the stress inherent in balancing the 
need to keep order with the desire to fulfill the needs of the incarcerated, the 
stress of using discretion to manage imprisoned populations using interper-
sonal skills, and the stress of dealing with traumatic events such as deaths 
in custody (Cassidy & Bruce, 2019). In their study in Spain, Ghaddar et al. 
(2008) found that occupational stress in the form of such psychological 
demands and a low level of perceived control, had negative effects on 
prison officers’ mental health.

Sick-leave is a significant operational challenge for prison systems 
(Lambert, 2001), and prior studies note that the relationship between levels of 
sickness absence and the physical and/or mental health of prison officers is 
not straightforward. There is likely to be some underutilization of sick leave. 
In the UK, for example, there a strong culture of “presenteeism” within this 
sector, where prison officers continue to attend work even though feeling 
unwell (Kinman et al., 2019). In the US, organizational policies such as add-
ing unused sick leave to length of service at retirement incentivize prison 
officers to not take sick-leave (e.g., Camp & Lambert, 2006). In a study of 
correctional staff absenteeism, Lambert et al. (2005) found that among the 
causal factors were job satisfaction, commitment, and job stress, as well as 
certain personal characteristics such as being overweight, being female, and 
age. These factors were thought to influence levels of sick-leave both in 
terms of general health and “wellness,” (i.e., not being ill enough to need 
sick-leave) and the likelihood of taking sick-leave even when still relatively 
“well.” Higher levels of “job involvement”—defined as a generalized cogni-
tive state of psychological identification with the job, where a job plays an 
important role in an individual’s life and the individual identifies with the job 
identity—were also found to reduce prison officer absenteeism (Lambert 
et  al., 2011). Prison officers in Bulgaria suffering professional “burnout” 
were found by Stoyanova and Harizanova (2016) to have taken a larger 
amount of sick-leave than others. Similarly, Lambert et al. (2010) found that 
in one US prison, burnout had significant consequences for individuals’ men-
tal health, and also for the management of the establishment itself, even if 
affected employees remained at work.
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Behind prison officer sick leave statistics, therefore, stand a wide range of 
factors and circumstances. High levels of stress may make absence more 
likely. Stress may also erode prison officers’ job involvement, leading them 
to question their commitment to the service, perhaps rendering them less 
likely to internalize a culture of presenteeism. Prison officers are often at risk 
of assault, with resulting physical injuries and psychological stress some-
times necessitating absence from work. It is important to note, though, that 
although it is clear from the prison staff sickness absence literature that such 
absence is likely to reflect more than simply ill health, we cannot conflate 
(lack of) sickness absence and “wellbeing” more generally. “Wellbeing” is a 
complex and contested notion, comprising much more than simply the 
absence of disease (Dodge et  al., 2012). Staff sickness absence therefore 
offers only a partial insight into a broader sense of “wellbeing,” and one that 
emphasizes ill-health rather than well-ness. Although our study would ideally 
have addressed wellbeing more comprehensively, for reasons of data avail-
ability we limit ourselves here to consideration of sickness absence. Therefore, 
although our findings may be indicative of prison officers’ wellbeing more 
generally, we formulate our conclusions only in relation to sickness absence.

In our study context of England and Wales, prison self-harm and violence 
have reached record levels (HMIP, 2020). There were 64,552 incidents of 
self-harm in the 12 months to June 2020, up 11% from the previous 12 months. 
Not only do these numbers represent incarcerated individuals in deep crisis—
they also entail prison staff witnessing their distress (Walker et al., 2017). The 
number of prisoner self-harm incidents requiring hospital attendance stood at 
3,429 in the 12 months to March 2020, and since any prisoner attending hos-
pital requires a staff escort, this means a significant number of prison staff are 
on hospital bedwatch, bearing witness to medical procedures. Over the same 
period there were over thirty-one thousand incidents of prisoner-on-prisoner 
assault—many of which would have required de-escalation by prison staff—
and almost ten thousand direct assaults against prison staff. Both of these 
statistics have seen substantial increases over recent years, causing stress 
and/or physical injury for prison staff. The wider literature on prison staff 
turnover (e.g., Lambert, 2006; Lin, 2017; Tewksbury & Higgins, 2006) fre-
quently cites the dangerousness of prison work as an important contributing 
factor for staff attrition. These high levels of violence are, unsurprisingly, 
also thought to be an important factor affecting prison staff turnover levels in 
England and Wales. In the last 5 years, more than 1,700 new officers joined 
the prison service only to resign within their first year of employment. Overall 
levels of staff attrition are also high.

As noted earlier, there have been very few studies of prison officer wellbe-
ing and/or sickness absence which consider the physical properties of the 
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carceral environment. Where “environmental factors” are considered, this 
term is generally used to convey factors such as perception of personal safety 
(e.g., Armstrong & Griffin, 2004) rather than to refer to the design of build-
ings and other landscape elements which comprise the prison itself.

Nadel and Mears (2020) note that there is scant research into the effect of 
prison design on outcomes for incarcerated populations, and there has also 
been very little investigation of its potential effects on prison officers. Morris 
and Worrall (2014) who observed that campus style prisons perhaps enabled 
more effective supervision, possibly reducing violence in general, whereas 
linear designs may create “blind spots” that present opportunities for inci-
dents. Building on this, Steiner and Wooldredge’s (2017) study found that US 
prisons with a linear architectural design and celled housing had higher rates 
of assaults on prison officers, and that officers who worked in such prisons 
were also more likely to perceive themselves to be at risk.

Data and Methodologies

In this paper we begin to address the knowledge gap around the influence of 
physical environments on prison staff sickness absence. The case study we 
present below explores one aspect of the carceral built environment—namely 
the proportion of the prison “envelope” enclosed by the outer perimeter 
which is given over to natural vegetation.

Our aim was to determine whether nature contact influences sickness 
absence for prison officers in England and Wales. We assembled publicly-
available data pertaining to days lost to staff sickness absence per FTE (full-
time equivalent, i.e., approximately per employee) for all prisons housing 
over-18s in England and Wales (Immigration Removal Centers and facilities 
for under-18s were not included). Due to limited data availability for pri-
vately-run prisons in this jurisdiction, our dataset comprises only those estab-
lishments which are part of the public sector—these represent the vast 
majority of prisons in our study context.

In order to ensure that any statistically significant relationships identi-
fied in our analysis could be tested for robustness with consideration of 
confounding variables, we compiled prison-level data for a series of indica-
tors, including the type of establishment, their age and whether they were 
purpose-built as prisons or converted from other uses such as military 
bases, orphanages or stately homes.1 Prison type took account of their pre-
dominant function at the time of data compilation. For male prisoners this 
comprises: Local (holding both short-sentenced prisoners and those await-
ing trial or sentencing); High Security/Category A; Category B (medium-
high security); Category C (medium-low security); Open/Category D; and 
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Young Offenders’ Institutes (YOI) for men aged 18 to 20.2 Prison type also 
includes female prisons, and those specializing in accommodating sex 
offenders.3 These data were compiled for all establishments operational at 
the time of data compilation and analysis. Given the multiple changes in 
type (e.g., from Cat B to Cat C prison), mergers and other changes to these 
establishments, especially since 2012,4 trends in dependent variables were 
considered as averages for the period from 2014 (or later for prisons which 
opened after this date) to 2018. Given the complexity of the prison estate, 
the data were cleaned for analysis. Where establishments are jointly man-
aged, but physically distinct, they were treated separately. This procedure 
resulted in an initial dataset with 93 establishments for which we have 
information on prison type and staff sickness absence. Due to some missing 
observations on the other variables, the initial number of prisons that we 
can use in the multivariate regression analysis amounted to 84.

The sickness absence dataset represents days lost to staff sickness 
absence per FTE for the 12 months to the end of March 2019. Figure 1 
shows the histogram of this variable. Staff absence as a percentage of FTE 
ranges between a low of 3.5% to a high of 15.5%, with a sample average 
of 9.3%. To examine whether prison types are characterized by different 
degrees of staff absence, we regressed the variable on a set of dummies 
that distinguish between the various prison types, taking Local prisons as 
reference category:

0
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Figure 1.  Histogram staff absence/FTE.
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Y CatB CatC Female Highsecurity YOIi i i i i i= + + + + + +β β β β β β ε0 1 2 3 4 5   (1)

This model posits staff sickness absence Y in prison i as a function of the vari-
ous prison types and an idiosyncratic error term. The findings from estimat-
ing the full regression model (1), and from estimating the model including 
only the three prison type dummy variables with the largest t-statistic are 
presented in Table 1.

Table 1 shows that Catctrainer and High security prisons have signifi-
cantly lower levels of sickness absence, whereas there is a significantly 
higher level of sickness absence in YOIs (YOIs at 10%, exact p-value 0.08).5

Measuring Greenspace

We required a dataset which would act as a proxy for nature contact and that 
could be used to compare prison establishments in a meaningful way. In the 
absence of any pre-existing dataset, we devised a GIS methodology to cal-
culate the percentage of each prison “envelope”—the area enclosed by the 
outer perimeter—which was covered with vegetation. We call this the 
“greenspace” dataset. It is important to clarify that, unlike prior studies of 
office workers and healthcare staff which have collected data about the 
time spent by study participants looking out of windows onto green views, 
and taking breaks in green spaces (e.g., Faris et al., 2012; Pati et al., 2008), 
our methodology is based only on the presence of green spaces within pris-
ons. We cannot say with any certainty whether or how often prison staff 

Table 1.  Staff Sickness Absence and Prison Type.

1 2

CatBtrainer −0.21 (1.40) [1.15]  
CatCtrainer −1.52** (0.65) [1.46] −1.16** (0.59) [1.13]
Female −1.38 (1.06) [1.24]  
High security −3.03*** (0.79) [1.17] −2.68*** (0.73) [1.08]
YOI 1.20 (0.91) [1.17] 1.56* (0.87) [1.08]
F 5.11 (0.00) 7.93 (0.00)
Mean VIF score [1.24] 1.10
Adj. R-square 0.16 0.13
N 93 93

Note. Robust standard errors in parentheses; Variance Inflation Factor (VIF) scores in square 
brackets. Estimations contain a constant. Local prisons constitute the reference category.
*p < .10. **p < .05. ***p < .01.
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actually look at or use these spaces, or whether they are able to see them 
during the course of their duties. Without specific and detailed information 
from each establishment about the location of staff working areas, the views 
from their windows, and the spaces occupied or passed-through by staff 
while on breaks, we are unable to account for such variation within our 
analysis. However, we do know that if green spaces are not present, there is 
no possibility that they could be utilized in this way. Our analysis also lacks 
demographic data for the prison staff employed in the establishments 
included in the study. Ideally, we would have included data pertaining to 
their age, gender, ethnicity, time in service, etc., but since this data is not 
publicly available, it could not be included. Our analysis also assumes that 
prison staff work only in one establishment, and this assumption may be 
inaccurate in a small number of individual cases. Again, no publicly avail-
able dataset enables us to verify this assumption. In our view, these poten-
tial data limitations are counterbalanced by the potential for this research to 
offer key insights, at a level beyond that of the individual establishment, 
and indeed to provide an evidential basis for further, more granular research 
incorporating these type of detailed local-level data.

To generate the greenspace dataset, the Ordnance Survey Mastermap 
Topography Layer was used as the main source of GIS data. This is a vector 
map layer with polygons at the building scale (1:1250) that allows for highly 
accurate analysis of land-use. Polygons labeled as either “multiple” or “natu-
ral” in the layer’s “make” category were designated as greenspace for the 
purpose of our analysis. The Mastermap data was sense-checked using 25 cm 
aerial photographs which revealed that the “multiple” category is used for 
what might be described as non-natural greenspaces such as back gardens 
and playing fields. (These types of green areas are mostly excluded from the 
OS Mastermap Greenspace Layer, which is why that dataset—despite its 
name—was not used in this analysis).

Mastermap data and georectified aerial photographs were downloaded for 
all prisons in England and Wales and imported into ArcGIS. These data are 
supplied in the British National Grid projection which allows ArcGIS to auto-
matically calculate the number of hectares represented by each polygon 
within the dataset. To examine greenspace, the outer wall or fence were iden-
tified for each prison, using Mastermap data checked against the aerial pho-
tographs. This allowed the total area within the outer perimeter (the prison 
“envelope”) to be calculated and compared against the total area of polygons 
labeled “natural” or “multiple”—thus generating the percentage greenspace 
data for each prison (Figure 2).

Comparing the Mastermap data against aerial photographs enabled us to 
check the accuracy of the “make” categorization, and confirm, for example, 
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that artificial sports pitches had not been categorized as “multiple” or “natu-
ral,” and therefore ensure that they had not been erroneously designated as 
greenspace. A small number of additions were made to the greenspace dataset 
based on a detailed examination of land-use at each prison site. The 
Mastermap and aerial photograph data occasionally diverged, indicating that 
some features visible in the constantly and incrementally updated Mastermap 
layers had appeared since the older aerial photographs were taken. The most 
recent data were used in any such cases, but these divergences suggest that 

Figure 2.  Mastermap Topographic layer showing a prison (upper left); prison 
perimeter highlighted, with boundary exaggerated for clarity (upper right); polygons 
within the prison envelope isolated (lower left); all areas of “natural” and “multiple” 
surfaces within the prison wall identified (lower right).
Source. Contains OS data © Crown copyright and database right (2020).
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there may unavoidably be minor discrepancies between the exact composi-
tion of some prison envelopes during the data span of the dependent variable 
(2014–2018), and at the date of accessing the Mastermap layers (July 2019). 
However, it is unlikely that any such variations in prison land-use are wide-
spread or significant enough to affect our analysis.

The dataset is characterized by substantial variation in greenspace per-
centages across the prisons, from one prison envelope having no greenspace 
at all, to 67% of another being vegetated, the sample average being 37% 
greenspace.

Greenspace and Staff Sickness Absence

In order to assess whether geographical characteristics are associated with 
sickness absence for prison staff, we created an added variable plot between 
the variable “dayslost_FTE” and the greenspace variable which we obtained 
from adding the greenspace variable to regression model (1). The result is 
presented in Figure 3. As the added variable plot shows, greenspace is signifi-
cantly and negatively associated with the days lost variable (coefficient 
−4.05; t 2.5), suggesting that greenspace within prisons reduces sickness 
absence among prison staff.

Multivariate regression analysis.  To further examine the effect of greenspace 
within the prison envelope, we proceeded by augmenting the regression 
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Figure 3.  Added variable plot greenspace and dayslost_FTE.
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model with a set of prison characteristics that we hypothesized also affect 
staff sickness absence. We estimated several specifications of the following 
regression model:

Y Prisontype Greenspace Population

Opcap po
i i i i= + + +

+

β β β β

β
0 1 2 3

4 _ pp Crowded Centuryold

Sexoffenders Purposebuil
i i i

i

+ +

+ +

β β

β β
5 6

7 8 tti i+ ε
	 (2)

where Y is dayslost_FTE. Greenspace is the percentage of greenspace within 
the prison envelope. Population is the log of the number of prisoners in 2018, 
to control for the possibility that prison size influences sickness absence. The 
model contains two variables capturing dimensions of overcrowding. Opcap_
pop is an indicator of the overall degree of overcrowding of a prison, calcu-
lated for 2014 as the ratio of the operational capacity of a prison over its 
actual number of prisoners. Crowded is measured as the percentage of pris-
oners held in crowded accommodation (held in a cell where the number of 
occupants exceeds the uncrowded capacity of the cell). Centuryold is a 
dummy variable taking the value of 1 for prisons that first opened in the 19th 
century. Sexoffenders is a dummy variable identifying those prisons that spe-
cialize in accommodating sex offenders. The variable Purposebuilt is a 
dummy variable identifying prisons that were purpose-built, as opposed to 
prisons that were converted from a different previous use.

The findings from estimating model (2) are presented in Table 2. The 
estimated effect of greenspace is significant and negative in all the estima-
tions, indicating that, after controlling for other factors that affect staff sick-
ness absence, prisons with a higher percentage of greenspace exhibit a 
lower level of absence. Columns (2) and (3) contain the results from includ-
ing the control variable capturing prison size and the two variables related 
to overcrowding.

Besides the effects of the two prison category variables and greenspace, 
none of the estimated effects of the variables in column (2) are significant. In 
column (3) we add an interaction term between the overall level of over-
crowding and the indicator of prison cell overcrowding. The inclusion of this 
interaction variable turns the estimated effect of prison cell overcrowding 
significant and positive, suggesting that prisons with a high level of cell-
overcrowding are characterized by a higher level of staff absence. The esti-
mated effect of the interaction variable is significant and negative, indicating 
that the positive effect of cell overcrowding on staff absence weakens when 
the level of overcrowding of a prison in terms of use of overall capacity 
decreases. However, the VIF scores of these two variables lie well above 
acceptable levels.
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To address this, we mean centered the variables capturing overall prison 
overcrowding (Opcap_pop) and prison-cell overcrowding (Crowded) and 
also used these transformed variables to calculate a new interaction term. The 
findings of re-estimating the model with the mean-centered variables and 
their interaction term are shown in column (4). The use of the transformed 
variables results in acceptable VIF scores. The estimated effect of Opcap_
pop has turned negative and significant, indicating that staff absence is lower 
in prisons where the operational capacity is large relative to the actual num-
ber of prisoners. Unexpectedly, the effect of prison cell crowding decreases 
in size and turns negative, suggesting that prisons where a relative large num-
ber of prisoners are housed in cells exceeding their capacity have lower levels 
of staff absence. A possible explanation for this estimated negative effect may 
be that prison cell overcrowding occurs especially in prisons that house pris-
oners convicted of less serious crimes, serving shorter sentences and who are 
perhaps less prone to generate tensions, causing a lower degree of absence 
among prison staff. The estimated effect of the interaction term indicates that 
the negative effect on staff absence is strengthened in those prisons character-
ized by populations that are more easily housed under conditions of prison 
cell overcrowding and by low degrees of overall prison level overcrowding.

The results in column (5) show that neither the estimated effect of the age 
of a prison, nor whether a prison was purpose-built are significant. The esti-
mated effect of the dummy variable identifying sex offender institutes is sig-
nificant and negative, indicating that this type of prison is characterized by a 
lower level of staff absence.

The last column presents the standardized beta coefficients of the signifi-
cant variables from the regression of column (5). As the independent vari-
ables are measured in different ways, it is difficult to compare the size of their 
estimated effects. Standardized beta coefficients make this easier, indicating 
by how many standard deviations the dependent variable changes with a one 
standard deviation change of the independent variables. The reported stan-
dardized beta coefficients indicate that greenspace has the largest effect upon 
staff sickness absence, followed by the variable capturing prison level over-
crowding the High Security and YOI prison category variables.

Prisoner wellbeing and prison staff sickness absence.  As noted earlier, the key 
characteristic of prison work is that it involves interacting with incarcerated 
persons. As prior research shows, the nature of this interaction and the ten-
sions and risks that it can bring can render prison work highly stressful, 
potentially leading to staff sickness absence. We have also noted that in our 
study context, recent high levels of assaults against prison staff may also have 
contributed to instances of staff sickness absence. In related research (Moran 
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et al., 2021), we examined the impact of the presence of greenspace on the 
wellbeing of prisoners, using the level of prisoner self-harm and the levels of 
violence both between prisoners and against prison staff as indicators of neg-
ative prisoner wellbeing. It is likely that this also impacts on staff absences, 
in that we might expect staff sickness absence to be higher in establishments 
which have high levels of prisoner self-harm, and violence between prisoners 
and towards staff. To identify any such effects, we augment the model with 
indicators of self-harm and violence:

Y Prisontype Greenspace Population

Opcap po
i i i i= + + +

+

β β β β

β
0 1 2 3

4 _ pp Crowded Centuryold

Sexoffenders Purposebuil
i i i

i

+ +

+ +

β β

β β
5 6

7 8 tt Selfharm

Violence
i i

i i

+

+ +

β

β ε
9

10

	 (3)

“Selfharm” is the prisoner-averaged number of self-harm occurrences in 
2018, and “Violence” is either the prisoner-averaged number of assaults 
between prisoners or towards staff members in 2018.

The findings from estimating regression model (3) are presented in Table 
3. Column (1) shows that self-harm is positively associated with staff sick-
ness absence. In columns (2) and (3), we individually add the indicators of 
prison violence. Both types of violence (between prisoners and against staff) 
significantly increase staff sickness absence, with assault towards staff mem-
bers carrying a larger coefficient. Column (4) shows the results when we 
control both for self-harm and assaults against prison staff, confirming that 
both indicators are important. The estimated effects of the other control vari-
ables are similar to those presented in Table 2. As for the relative importance 
of the various control variables, the standardized beta coefficients obtained 
from regression (4) indicate that percentage greenspace has the largest effect 
on sickness absence, followed by prison cell overcrowding and the High 
Security prison category.

Discussion and Conclusions

Our purpose in this paper was to determine whether nature contact in the work-
place influenced staff sickness absence in public sector prisons in England and 
Wales. By utilizing publicly-available data for sickness absence, analyzed 
alongside a newly generated “greenspace” dataset measuring the percentage of 
the area within prisons’ perimeters that are vegetated, we were able to show 
that prisons with a higher proportion of greenspace exhibit lower levels of 
prison staff sickness absence. This relationship is statistically robust, and it 
persists when we control for prison size, type, age, and levels of crowding. It is 
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also robust to the inclusion of data for self-harm and violence among prisoners, 
and assaults against prison staff. Taken together, this demonstrates that the 
presence of green space within prisons works to reduce staff sickness absence, 
even where there are high levels of prisoner self-harm and violence (which are 
known to cause considerable emotional distress to staff) and high levels of 
assaults on staff (which may cause them actual bodily harm).

These findings represent three important advances. First, in relation to the 
effects of nature contact in the workplace, our work is an important addition 
to previous studies that have largely been based on single- or multiple-site 
studies. Whilst individually informative, these are not easily scaled up to 
national contexts. Our research design, and particularly our innovative meth-
odological approach in generating a dataset to describe the “green-ness” of a 
workplace, allows us to demonstrate a statistically robust relationship 
between nature contact and sick leave, in a workplace context that had 
remained entirely unexplored prior to this study.

Our findings support the conclusions of previous research (e.g., Bjornstad 
et al., 2016), that access to nature reduces sickness absence specifically, and 
potentially improves wellbeing in a broader sense. Our novel methods and 
robust findings suggest that there is potential to deploy similar methods to 
assess the potential for other workplaces to offer beneficial nature contact. 
Although we position our own research approach as a potential alternative or 
supplement to that employed in prior studies, as noted earlier, our methodol-
ogy does not allow us to determine whether or how often correctional work-
forces view or access any green spaces present within prisons—it is premised 
on the assumption that the more greenspace there is, the more likely staff are 
to be able to see or access it. As noted earlier, we are also limited by the 
nature of the Ordnance Survey Mastermap Topography Layer (in terms of 
being able to differentiate between the effects of different types of greens-
pace), and by the lack of available data for baseline demographics of the staff 
working at establishments within the study (which might have allowed us to 
consider these factors as independent variables). It is likely that this level of 
granularity of greenspace and staff data could only be generated via a com-
parative study of a smaller number of establishments. Our findings must be 
viewed in light of these methodological limitations. However, we hope that 
they provide justification for such qualitative and survey-based studies of this 
type to be carried out within individual prisons, enabling better understand-
ing of the relationship between greenspace and sickness absence, and poten-
tially greenspace and wellbeing more generally. This could generate better 
understandings of the ways in which prison staff experience these spaces, the 
opportunities they have to engage with them, and reveal their views about 
any beneficial effects they identify.
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Second, our work makes a significant contribution to existing research on 
correctional workforces and their propensity for absenteeism due to ill health. 
Previous research has focused on the reasons both for ill health itself, and for 
correctional workforces to absent themselves from the workplace. A wide 
range of contributory factors have already been examined including manage-
ment techniques, incentivization, workplace stresses and so on. To date, how-
ever, the role of the prison’s physical environment had scarcely been 
considered. By analyzing the role of green space within prisons, this paper 
opens a new avenue of exploration. Again, our work suggests that further 
qualitative and/or ethnographic research probing the lived experiences of 
prison staff in relation to nature contact would be beneficial. A particularly 
useful focus would be in exploring the varying ability to view these spaces 
from different parts of the prison site that staff work in and pass through.

Third, our findings also potentially have operational implications. As 
Lambert et al. (2005) noted, staff sickness absence is a critical management 
issue for prison services. Any factors which lead to a reduction in sick leave, 
(potentially as one element of a wider sense of prison staff wellbeing), are 
valuable for justice sector managers. Furthermore, our findings also hold the 
potential to influence prison design. Building on previous work (Moran et al., 
2021) which demonstrates that prison greenspace reduces prisoner self-harm 
and violence, we confirm the beneficial effects of greenspace for prison staff. 
It is possible that these findings indicate that nature contact is lowering stress, 
as is posited in Attention Restoration Theory (ART) (Kaplan, 1995; Kaplan & 
Kaplan, 1989) and Stress Reduction Theory (SRT) (Ulrich, 1981; Ulrich et al., 
1991). Taken together, these findings suggest that in order to reduce staff sick-
ness absence, and hence to enhance the safety and operational viability of 
correctional establishments, green spaces should be a key design element for 
new prisons. Furthermore, existing prisons should have the space within their 
perimeters “greened” via planting of vegetation wherever possible.
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Notes

1.	 This information was obtained from individual information webpages for pris-
ons in England and Wales hosted at http://www.justice.gov.uk/contacts/prison-
finder/. Accessed 5.5.2019.

2.	 We omit Category D/ Open prisons from the analysis. The reason for this is that 
it the boundary of these establishments (physical perimeter wall or fence) is not 
visible, prohibiting the calculation of percentage greenspace for these prisons.

3.	 HMPPS (2019) The prison estate in England and Wales, including public and 
contracted prisons, HMPPS immigration removal center operated on behalf 
of the Home Office and secure training centers. Revised 01.07.2019. https://
www.gov.uk/government/publications/prisons-and-their-resettlement-providers. 
Accessed 29.1.2020.

4.	 Between 2012 and 2014 two new prisons opened, two prisons merged, 11 pris-
ons closed, four changed role, and another temporarily closed, awaiting change 
of role.

5.	 The VIF scores of the individual prison category variables and the mean VIF 
scores of the models are low, indicating that the proportion of cases in the refer-
ence category Local Prisons is sufficiently large to render reliable estimates of 
the p values of the prison categories.

References

Armstrong, G. S., & Griffin, M. L. (2004). Does the job matter? Comparing correlates 
of stress among treatment and correctional staff in prisons. Journal of Criminal 
Justice, 32, 577–592. https://doi.org/10.1016/j.jcrimjus.2004.08.007

Bjørnstad, S., Patil, G. G., & Raanaas, R. K. (2016). Nature contact and organiza-
tional support during office working hours: Benefits relating to stress reduction, 
subjective health complaints, and sick leave. Work, 53(1), 9–20.

Camp, S. D., & Lambert, E. G. (2006). The influence of organizational incentives 
on absenteeism. Criminal Justice Policy Review, 17, 144–172. https://doi.
org/10.1177/0887403405280361

Cassidy, T., & Bruce, S. (2019). Dealing with death in custody: Psychological conse-
quences for correctional staff. Journal of Correctional Health Care, 25, 304–312. 
https://doi.org/10.1016/j.jcrimjus.2004.08.007

Colley, K., Brown, C., & Montarzino, A. (2016). Restorative wildscapes at work: An 
investigation of the wellbeing benefits of greenspace at urban fringe business 
sites using ‘go-along’ interviews. Landscape Research, 41, 598–615. https://doi.
org/10.1080/01426397.2016.1197191

Dodge, R., Daly, A., Huyton, J., & Sanders, L. (2012). The challenge of defining well-
being. International Journal of Wellbeing, 2, 222–235. https://doi.org/10.5502/
ijw.v2i3.4

https://orcid.org/0000-0002-6537-3591
http://www.justice.gov.uk/contacts/prison-finder/
http://www.justice.gov.uk/contacts/prison-finder/
https://www.gov.uk/government/publications/prisons-and-their-resettlement-providers
https://www.gov.uk/government/publications/prisons-and-their-resettlement-providers
https://doi.org/10.1016/j.jcrimjus.2004.08.007
https://doi.org/10.1177/0887403405280361
https://doi.org/10.1177/0887403405280361
https://doi.org/10.1016/j.jcrimjus.2004.08.007
https://doi.org/10.1080/01426397.2016.1197191
https://doi.org/10.1080/01426397.2016.1197191
https://doi.org/10.5502/ijw.v2i3.4
https://doi.org/10.5502/ijw.v2i3.4


Moran et al.	 21

Faris, S. A. S., Stigsdotter, U. K., Lottrup, L., & Nilsson, K. (2012). Employees’ use, 
preferences, and restorative benefits of green outdoor environments at hospitals. 
ALAM CIPTA Journal, 5(2), 77–92.

Frumkin, H. (2001). Beyond toxicity: Human health and the natural environment. 
American Journal of Preventive Medicine, 20, 234–240. https://doi.org/10.1016/
S0749-3797(00)00317-2

Frumkin, H., Bratman, G. N., Breslow, S. J., Cochran, B., Kahn, P. H., Jr, Lawler, J. 
J., Levin, P. S., Tandon, P. S., Varanasi, U., Wolf, K. L., & Wood, S. A. (2017). 
Nature contact and human health: A research agenda. Environmental Health 
Perspectives, 125, 1–18. https://doi.org/10.1289/EHP1663

Ghaddar, A., Mateo, I., & Sanchez, P. (2008). Occupational stress and mental health 
among correctional officers: A cross-sectional study. Journal of Occupational 
Health, 50, 92–98. https://doi.org/10.1539/joh.50.92

Hähn, N., Essah, E., & Blanusa, T. (2020). Biophilic design and office planting: A 
case study of effects on perceived health, well-being and performance metrics in 
the workplace. Intelligent Buildings International, 1–20. https://doi.org/10.1080
/17508975.2020.1732859

HMIP (Her Majesty’s Prison Service). (2020). Safety in custody statistics, England 
and Wales: Deaths in prison custody to June 2020; assaults and self-harm to 
March 2020. Ministry of Justice.

Huisman, E. R. C. M., Morales, E., van Hoof, J., & Kort, H. S. M. (2012). Healing 
environment: A review of the impact of physical environmental factors on 
users. Building and Environment, 58, 70–80. https://doi.org/10.1016/j.build-
env.2012.06.016

Kaplan, R., & Kaplan, S. (1989). The experience of nature: A psychological perspec-
tive. Cambridge University Press.

Kaplan, S. (1995). The restorative benefits of nature: Toward an integrative frame-
work. Journal of Environmental Psychology, 15, 169–182.

Kinman, G., Clements, A. J., & Hart, J. (2019). When are you coming back? 
Presenteeism in U.K. prison officers. The Prison Journal, 99, 363–383. https://
doi.org/10.1177/0032885519838019

Korpela, K., De Bloom, J., & Kinnunen, U. (2015). From restorative environments to 
restoration in work. Intelligent Buildings International, 7, 215–223. https://doi.
org/10.1080/17508975.2014.959461

Korpela, K., De Bloom, J., Sianoja, M., Pasanen, T., & Kinnunen, U. (2017). Nature 
at home and at work: Naturally good? Links between window views, indoor 
plants, outdoor activities and employee well-being over one year. Landscape and 
Urban Planning, 160, 38–47. https://doi.org/10.1016/j.landurbplan.2016.12.005

Lambert, E. G. (2001). Absent correctional staff: A discussion of the issue and rec-
ommendations for future research. American Journal of Criminal Justice, 25, 
279–292.

Lambert, E. G. (2006). I want to leave: A test of a model of turnover intent among 
correctional staff. Applied Psychology in Criminal Justice, 2, 57–83.

Lambert, E. G., Edwards, C., Camp, S. D., & Saylor, W. (2005). Here today, gone 
tomorrow, back again the next day: Antecedents of correctional absentee-

https://doi.org/10.1016/S0749-3797(00)00317-2
https://doi.org/10.1016/S0749-3797(00)00317-2
https://doi.org/10.1289/EHP1663
https://doi.org/10.1539/joh.50.92
https://doi.org/10.1080/17508975.2020.1732859
https://doi.org/10.1080/17508975.2020.1732859
https://doi.org/10.1016/j.buildenv.2012.06.016
https://doi.org/10.1016/j.buildenv.2012.06.016
https://doi.org/10.1177/0032885519838019
https://doi.org/10.1177/0032885519838019
https://doi.org/10.1080/17508975.2014.959461
https://doi.org/10.1080/17508975.2014.959461
https://doi.org/10.1016/j.landurbplan.2016.12.005


22	 Environment and Behavior 00(0)

ism. Journal of Criminal Justice, 33, 165–175. https://doi.org/10.1016/j.jcrim-
jus.2004.12.008

Lambert, E. G., Hogan, N. L., & Altheimer, I. (2010). An exploratory examination 
of the consequences of burnout in terms of life satisfaction, turnover intent, and 
absenteeism among private correctional staff. The Prison Journal, 90, 94–114. 
https://doi.org/10.1177/0032885509357586

Lambert, E. G., Hogan, N. L., & Cheeseman, K. (2011). The effects of job involve-
ment on private correctional staff: A preliminary study. Journal of Applied 
Security Research, 6, 158–183. https://doi.org/10.1080/19361610.2011.552003

Largo-Wight, E., Chen, W. W., Dodd, V., & Weiler, R. (2011). Healthy work-
places: The effects of nature contact at work on employee stress and health. 
Public Health Reports, 126, 124–130. https://doi.org/10.1177/00333549111
260S116

Larson, L., Adams, J., Deal, B., Kweon., B. S., & Tyler, E. (1998). Plants in the work-
place: The effects of plant density on productivity, attitudes, and perceptions. 
Environment and Behavior, 30, 261–281. https://doi.org/10.1177/001391659 
803000301

Lin, Y. (2017). Is this the right job for me and my children? Turnover intention and 
parental correctional career endorsement among correctional officers in Taiwan. 
Asian Journal of Criminology, 12, 217–230. https://doi.org/10.1007/s11417-017-
9243-z

Mitchell, R., & Popham, F. (2008). Effect of exposure to natural environment on 
health inequalities: An observational population study. The Lancet, 372, 1655–
1660. https://doi.org/10.1016/S0140-6736(08)61689-X

Moore, E. O. (1981). A prison environment’s effect on health care service demands. 
Journal of Environmental Systems, 11(1), 17–34.

Moran, D. (2019). Back to nature? Attention restoration theory and the restorative 
effects of nature contact in prison. Health and Place, 57, 35–43.

Moran, D., Jones, P. I., Jordaan, J. A., & Porter, A. E. (2021). Does nature contact in 
prison improve wellbeing? Mapping land cover to identify the effect of greenspace 
on self-harm and violence in prisons in England and Wales. Annals of the American 
Association of Geographers. https://doi.org/10.1080/24694452.2020.1850232

Moran, D., & Turner, J. (2019). Turning over a new leaf: The health-enabling capaci-
ties of nature contact in prison. Social Science and Medicine, 231, 62–69.

Morris, R. G., & Worrall, J. L. (2014). Prison architecture and inmate misconduct: 
A multilevel assessment. Crime and Delinquency, 60, 1083–1109. https://doi.
org/10.1177/0011128710386204

Nadel, M. R., & Mears, D. P. (2020). Building with no end in sight: The theory and 
effects of prison architecture. Corrections, 5, 188–205. https://doi.org/10.1080/2
3774657.2018.1461036

Nadkarni, N. M., Hasbach, P. H., Thys, T., Crockett, E. G., & Schnacker, L. (2017). 
Impacts of nature imagery on people in severely nature-deprived environments. 
Frontiers in Ecology and the Environment, 15, 395–403.

Nejati, A., Rodiek, S., & Shepley, M. (2016). Using visual simulation to evaluate 
restorative qualities of access to nature in hospital staff break areas. Landscape 

https://doi.org/10.1016/j.jcrimjus.2004.12.008
https://doi.org/10.1016/j.jcrimjus.2004.12.008
https://doi.org/10.1177/0032885509357586
https://doi.org/10.1080/19361610.2011.552003
https://doi.org/10.1177/00333549111260S116
https://doi.org/10.1177/00333549111260S116
https://doi.org/10.1177/001391659803000301
https://doi.org/10.1177/001391659803000301
https://doi.org/10.1007/s11417-017-9243-z
https://doi.org/10.1007/s11417-017-9243-z
https://doi.org/10.1016/S0140-6736(08)61689-X
https://doi.org/10.1080/24694452.2020.1850232
https://doi.org/10.1177/0011128710386204
https://doi.org/10.1177/0011128710386204
https://doi.org/10.1080/23774657.2018.1461036
https://doi.org/10.1080/23774657.2018.1461036


Moran et al.	 23

and Urban Planning, 148, 132–138. https://doi.org/10.1016/j.landurbplan.2015. 
12.012

Pati, D., Harvey, T. E., Jr., & Barach, P. (2008). Relationships between exterior views and 
nurse stress: An exploratory examination. HERD: Health Environments Research 
& Design Journal, 1, 27–38. https://doi.org/10.1177/193758670800100204

Steiner, B., & Wooldredge, J. (2017). Individual and environmental influences on 
prison officer safety. Justice Quarterly, 34, 324–349. https://doi.org/10.1080/07
418825.2016.1164883

Summerlin, Z., Oehme, K., Stern, N., & Valentine, C. (2010). Disparate levels of 
stress in police and correctional officers: Preliminary evidence from a pilot study 
on domestic violence. Journal of Human Behavior in the Social Environment, 20, 
762–777. https://doi.org/10.1080/10911351003749169

Stoyanova, R. G., & Harizanova, S. N. (2016). Assessment of the personal losses 
suffered by correctional officers due to burnout syndrome. The International 
Journal of Occupational and Environmental Medicine, 7(1), 33–41.

Tewksbury, R., & Higgins, G. E. (2006). Prison staff and work stress: The role of 
organizational and emotional influences. American Journal of Criminal Justice, 
30, 247–266. https://doi.org/10.1007/BF02885894

Trenberth, L., Dewe, P., & Walkey, F. (1999). Leisure and its role as a strategy for 
coping with work stress. International Journal of Stress Management, 6, 89–103. 
https://doi.org/10.1023/A:1022928326410

Ulrich, R. S. (1981). Natural versus urban scenes: Some psychophysiologi-
cal effects. Environment and Behavior, 13, 523–556. https://doi.org/10.11 
77/0013916581135001

Ulrich, R. (1984). View through a window may influence recovery. Science, 224, 
224–225. https://doi.org/10.1126/science.6143402

Ulrich, R. S., Simons, R. F., Losito, B. D., Fiorito, E., Miles, M. A., & Zelson, M. 
(1991). Stress recovery during exposure to natural and urban environments. 
Journal of Environmental Psychology, 11, 201–230. https://doi.org/10.1016/
S0272-4944(05)80184-7

Walker, T., Shaw, J., Hamilton, L., Turpin, C., Reid, C., & Abel, K. (2017). ‘Coping 
with the job’: Prison staff responding to self-harm in three English female pris-
ons: A qualitative study. The Journal of Forensic Psychiatry & Psychology, 28, 
811–824. https://doi.org/10.1080/14789949.2017.1331369

Author Biographies

Dominique Moran is Professor of Carceral Geography at the University of 
Birmingham, UK. Her research has informed and extended theoretical developments 
in geography, criminology and prison sociology, whilst interfacing with contempo-
rary debates over hyperincarceration, recidivism and the advance of the punitive state. 
She is currently researching the impact of nature contact on prisoners’ wellbeing, the 
persistence of Victorian-era prisons, and the experience of ex-military personnel 
working in the prison service

https://doi.org/10.1016/j.landurbplan.2015.12.012
https://doi.org/10.1016/j.landurbplan.2015.12.012
https://doi.org/10.1177/193758670800100204
https://doi.org/10.1080/07418825.2016.1164883
https://doi.org/10.1080/07418825.2016.1164883
https://doi.org/10.1080/10911351003749169
https://doi.org/10.1007/BF02885894
https://doi.org/10.1023/A:1022928326410
https://doi.org/10.1177/0013916581135001
https://doi.org/10.1177/0013916581135001
https://doi.org/10.1126/science.6143402
https://doi.org/10.1016/S0272-4944(05)80184-7
https://doi.org/10.1016/S0272-4944(05)80184-7
https://doi.org/10.1080/14789949.2017.1331369


24	 Environment and Behavior 00(0)

Phil I. Jones is Reader in Cultural Geography at the University of Birmingham, UK. 
His research focuses on issues related to the city. His work deals with a number of 
research areas including urban regeneration, cycling and the arts. He has a particular 
interest in research methods, including qualitative GIS, mobile interviewing and arts-
based approaches

Jacob A. Jordaan is Assistant Professor of International Macroeconomics and 
Economic Development at the Utrecht School of Economics. His research interests 
focus on regional growth and productivity effects of international trade and multina-
tional enterprises as main drivers of ongoing processes of globalization.

Amy E. Porter is a Doctoral Candidate in Classics, Ancient History and Archaeology 
at the University of Birmingham. She specializes in the use of GIS methodologies.


