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Background: Previous research indicates that the physical environment of healthcare facilities plays an important role in the health, well-being, and recovery outcomes of patients. However, prior works on mental healthcare facilities have incorporated physical environment effects from general healthcare settings and patient groups, which cannot be readily transferred to mental healthcare settings or its patients. There appears to be a specific need for evidence synthesis of physical environmental effects in mental healthcare settings by psychopathology.

Purpose: This review evaluates the state (in terms of extent, nature and quality) of the current empirical evidence of physical environmental on mental health, well-being, and recovery outcomes in mental healthcare inpatients by psychopathology.

Method: A systematic review (PRISMA guidelines) was performed of studies published in English, German, Dutch, Swedish, and Spanish, of all available years until September 2020, searched in Cochrane, Ovid Index, PsycINFO, PubMed, and Web of Science and identified through extensive hand-picking. Inclusion criteria were: Adult patients being treated for mental ill-health (common mental health and mood disorders, Cochrane frame); inpatient mental health care facilities; specifications of the physical and socio-physical environment (e.g., design features, ambient conditions, privacy); all types of empirical study designs. Quality assessment and data synthesis were undertaken.

Results: The search retrieved 1,068 titles of which 26 met the inclusion criteria. Findings suggest that there is only indicative evidence of the impact of the physical healthcare environment on patients' mental health, well-being, and recovery outcomes. There is significant lack of pathology-specific evidence. Methodological shortcomings and empirical scarcity account for the poor evidence.

Conclusion: This review highlights the need for more research using advanced study designs.
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INTRODUCTION

Treatment and recovery in mental health-care facilities has long been acknowledged to go beyond immediate therapeutic and pharmacological interventions. Early salutogenesis and milieu studies postulated a necessary focus on health protection and promotion as opposed to diagnosis and treatment of illness, and an incorporation of the broader psychological impact of the hospital environment upon both staff and patients e.g., (1–4). Based on early evidence, such proponents argue that the course of treatment in mental health-care is largely affected by the organization and characteristics of the broader physical and social environment of the facility (5). In recent times, salutogenic and milieu approaches to healthcare management and building design have been recommended for different types of healthcare facilities and patient populations (6–9). Design has become integral to quality healthcare (10, 11) and part of a value-centered system, enabling effective care as “tool and healer” (12), pp. 670–671. The architecture profession and building industry have also started to acknowledge architecture's therapeutic potential and risks (13–17).

Although awareness of the relationship between the quality of the physical environment and healthcare delivery and recovery has increased over recent decades, heuristic guidance documents and frameworks for mental healthcare facilities, or the study thereof, tend to incorporate evidence of the effects of the physical environment on patients with physiological ill-health [e.g., (18–25)]. This is problematic, since the evidence from generic healthcare settings of treating patients with physiological ill-health has been considered poor (12, 26). We also argue that the findings in these healthcare contexts and patient groups cannot be readily transferred to mental healthcare settings. Treatment and recovery specifications, which are specific to mental health-care settings and affect the organization, design, and equipment of the physical environment, include designs to: prevent self-inflected injuries and suicidality; customize varying levels of safeguarding (e.g., observation by night, fixation, seclusion, restriction of freedom of movement) (21); and address residential/housing needs (e.g., psychological needs for safety/security, territoriality, privacy, appropriation, familiarity, socializing, belonging/attachment) (21, 27–29). The latter point is of particular significance to mental healthcare settings (when compared to generic healthcare settings), given the patients' longer hospitalization duration (the setting becomes a temporary home), the larger radius of movement within the facility (more physiological capabilities) (21, 29), and the recovery aim of regaining everyday competencies to lead a healthy independent life after hospitalization (13, 19). Further, we argue that evidence cannot be readily transferred because of pathology specifications. Patients with psychopathologies are considered particularly vulnerable to environmental influences due to perceptual variation and sensory processing differences, which are associated with certain psychopathologies (e.g., acute psychosis, agnosia, dementia, schizophrenia, depression, manic syndromes, anxiety disorders) and can result in hyper- or hyposensitivity toward environmental stimuli (4, 12, 13, 21, 29–36).

Within the field, there also appears to be no synthesis of the available evidence of physical environmental effects in mental healthcare settings on specific psychopathologies. Evidence synthesis can aid in the identification of research gaps, as well as guiding development to improve mental healthcare facilities, which still fall short in their health-promotive approach compared with general care facilities (37). Specifically, evidence synthesis will aid the development of evidence-based design guidance on the requirements for special psychiatric pathologies, which is currently overdue (23, 31). Further, available best practice guidelines for designing psychiatric inpatient facilities [e.g., (38, 39)] are “based mainly on clinical conjecture, professional experience, and anecdote” [(23), p.2]. Overall, the psychopathology-specific evidence-base of the positive and negative influence of the physical environment on mental health patients' health, well-being, and recovery outcomes remains unclear. This systematic review therefore has the following objective:

Clarify the state (in terms of extent, nature and quality) of the current empirical evidence of the physical environmental on mental health, well-being, and recovery outcomes in mental healthcare inpatients by psychopathology.



METHODS

A search was carried out based upon PRISMA guidance (40), which aimed to locate all relevant empirical, peer-reviewed evidence for the relationships between physical and socio-physical environmental characteristics of inpatient mental health-care facilities and mental health, well-being, and recovery outcomes in inpatients.


Eligibility Criteria

Papers were eligible for inclusion if they examined/included one of the following: adult patients being treated for mental ill-health (common mental health and mood disorders, according to Cochrane framework of common mental health disorders); inpatient mental health care facilities as the study context; the built environment as a study object; the study of any specifications of the physical and socio-physical environment (e.g., design features, ambient conditions, privacy) and the health and well-being effects in patients. Papers were included from all available years until September 2020, with all types of study designs, published in English, German, Spanish and Dutch.

Exclusion criteria were: studies of forensic facilities1 or ambulant/day-care facilities; patients being treated for non-psychological pathologies (e.g., labor, surgery, heart disease) or pathologies not listed in the Cochrane Framework of Common Mental Health Disorders (e.g., gerontopsychiatric pathologies such as dementia); studies using participants under the age of 18 years; a focus on environmental infrastructure or design principles for safety and suicide prevention, due to its highly regulated nature; examination of the psychosocial and procedural characteristics of the environment (e.g., Ward Atmosphere Scale); studies not conducted in the field or lab, such as expert interviews (health care staff, design consultants); unspecific analysis procedures, where the relative effects of environmental characteristics are non-identifiable (e.g., use of composite variables clustering together physical/socio-environmental variables with psychosocial variables); outcomes not related to mental health, well-being or recovery related (e.g., procedural efficiency); associated peer-reviewed papers of meta-analyses, dissertations/theses, case studies, and conference papers were excluded; systematic literature reviews were excluded but used for handpicking.



Search Strategy

Due to the small evidence base on the topic, the search strategy was not devised using a PICOS or similar grid. To avoid unduly narrowing the search and excluding relevant text, the search strategy only specified the following search terms/subjects: (S1) general mental healthcare conditions (psychot*, psychos*, psychiat*, neurotic*, mental) and possible treated psychopathologies (based on Cochrane Framework of Common Mental Health Disorders); (S2) the setting as study context; (S3) the built environment as the object of the study; and (S4) specifications of the physical and socio-physical environment. The search term strategy and selection of S1 was guided and reviewed by an independent, established researcher in mental health sciences and nursing. Search terms S2-S4 were based on an extensive scoping review including key texts in the field [e.g., (6–9, 42–44)]. The final selection of S2–S4 terms was reviewed by a researcher of the group experienced in health architecture research (EM). Subject strings were tested for eligible study retrieval. This resulted in splitting the originally merged terms of S3 and S4 into two separate subjects. The subject strings were then combined in one search-string, including all four subjects at once, “S1 AND S2 AND S3 AND S4”, in the title and/or abstract (not in key words). The combined string was also tested for eligible study retrieval, with a sample of 25 papers was checked in each database. In terms of search limits, no specifications (such as time, language, publication types) were set, to maintain a wide search. Search operators were used to include different spellings (e.g., colour and color) and derivations of the same root word (e.g., health and healing). See Table 1 for subject terms.


Table 1. Subject terms.
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Data Sources

The following databases were used: Web of Science Core Collection (1956–2020), PubMed (1788–2020), PsychINFO (1803–2020), Ovid Index [The Psychiatric Interview: Practical Guides in Psychiatry 1965–2020; Journals@Ovid 1860–2020; PsycARTICLES & psyCRITIQUES (1860–2020); APA PsycArticles (1860–2020); APA PsycExtra (1908–2020); APA PsycTests (1910–2020); PSYNDEXplus Literature and Audiovisual Media (1977–2020); PSYNDEXplus Tests (1945–2020); Ovid Emcare (1995–2020); Ovid Nursing Database (1946–2020)] and Cochrane (1946–2020). These databases are commonly used in healthcare building design literature reviews as they provide both sources from health, design and engineering sciences (11, 45–48)2. Extensive handpicking was informed by retrieved and subsequently excluded literature reviews and other types of studies (e.g., systematic literature reviews). Additionally, three titles (49–51) were sourced through post-hoc expert recommendation (reviewer).



Conducting Searches

One researcher (VMF) conducted the search between June and July in 2020. The search identified 656 records, which included at least one term of each search string in the title or in the abstract (see Figure 1). The search retrieved non-eligible studies [e.g., (16) systematic reviews], which were excluded but informed handpicking. Handpicking resulted in 408 additional titles; post-hoc expert recommendation (reviewer) resulted in three additional titles (49–51). After duplicates were removed, a team of six researchers (CW, VMF, EM, EH, MJ, PBG) assessed the eligibility of studies in a four-step process: (1) screening titles, (2) screening abstracts, (3) full text skimming, and (4) full text review and application of exclusion-inclusion criteria (following PRISMA guidance). At each screening step, items were assigned to a different member. Uncertainties at each screening stage were discussed within the whole group on a regular basis to achieve consensus. A total of 26 studies remained and were included in this review.
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FIGURE 1. Prisma flow chart.




Data Extraction

A standardized data extraction template was designed by one team member (CW) and included: study number, first author, year, country, reference number, study type (qualitative, quantitative, mixed-methods), target population (e.g., patients with particular psychopathologies), participants and sample size (e.g., nurses being interviewed on patients well-being), context/inpatient mental health-care facilities (number and type of facility/wards studied), study objectives, measures used (e.g., standardized scales), quality rating (overall rating of study's quality assessment), overall conclusions of the study, key findings pertinent to this review, building/design features (associated with patients' health and well-being), main and sub-domain of the effect of the environment (see framework 2.7.1), and outcomes (e.g., worsening of symptoms, aggression, length of stay) and their domains (mental health, well-being, and recovery outcomes)3. Data was extracted and reviewed by four researchers (CW, VMF, TPW, EM). An external researcher reviewed the data extraction for validity (EVW).



Quality Assessment

To account for the heterogeneous nature of the included studies, the Mixed Methods Appraisal Tool (MMAT) (52) was used for study type categorization and quality assessment. The tool allows the appraisal of five study categories: qualitative research, randomized controlled trials, non-randomized studies, quantitative descriptive studies, and mixed-methods studies. Depending on study category, the appraisal tool considers: (1) method appropriateness, (2) analytical rigor, (3) bias, (4) confounding variables, and (5) reporting. As the number of rating questions vary by study category, the maximum overall score a study could obtain fell between 5 and 25. Since like-for-like comparisons were therefore challenging, a modification to the overall score format was employed. Overall scores were transformed into percentages to permit cross-category comparisons. Studies were classified as following: Excellent 100–85%, good 84–70%, fair 69–50%, and poor <49%. Quality ratings were not used as an exclusion criterion since the search objective was to include all available research. Studies rated as poor quality were therefore included in the review; quality ratings were not used as exclusion criteria as the search objective was to include all available research. Quality was assessed by four researchers (CW, VMF, EH, MJ) and reviewed by an external researcher for validity (EVW). Uncertainties were discussed within the whole group to achieve consensus.



Data Analysis

Data was tabulated, categorized and synthesized narratively. Quantitative and qualitative meta-analyses were inappropriate analysis forms due the heterogeneous nature of the retrieved studies (53).



Analysis Framework

The narrative analysis was rooted in (54) revised ecological model of Person-Environment (P-E) fit [cf. (55)], which has been used in various contexts and with different populations, including psychiatric institutions [e.g., (56–58)]. This ecological P-E fit model attempts to tease out the multi-tiered subjective dimensions of P-E fit on well-being (55). The model's ecological equation [B = f(P, E, P*E)] specifies that “behavior (B) is a function (f) of the personal characteristics (P), [including personal resources and needs] and environmental characteristics (E) [including environmental resources and demands], together comprising a “subjective appraisal” by which the individual perceives the life condition not only through the present situation but through future expectations as well as through past experience” [(55), p.3]. The interaction term P*E represents P-E fit as congruence between personal needs with the environmental resources. Simply stated, behavior is a result of how the environment meets the needs of the individual. Well-being is therefore likely when there is adequate P-E fit. Lawton (59) specifies the environment as consisting of social and physical environmental dimensions, of which the latter differentiates between the objective measurable environment and the phenomenal environment. As such, this study understands the physical environment as offering demands, resources, affordances, and meanings. This understanding is further specified by frameworks of the psychiatric physical environment (4, 7, 19, 21) and takes an environmental psychological approach to clustering the evidence. The following analysis will therefore specify the evidence along four dimensions:

- Dimension (1), social stimulation in space, captures aspects that relate to regulating and reducing social interaction/demands afforded by the environment, and incorporates socio-environmental phenomena such as privacy, crowding, or personal space.4

- Dimension (2), environmental stimulation, has two levels. Firstly, it captures environmental stimuli that are demands and create sensory stress. Secondly, it captures environmental stimuli that are resources and can be positioned as therapeutic sensory stimulation.

- Dimension (3), environmental control, captures a sense of control afforded by the environment and is highly related to the other dimensions; it includes freedom of choice and behavioral independence, information access and control.

- Dimension (4), symbolism/associations, captures meanings of the environment such as home-like vs. institutional, and is strongly related to the normalization theory aiming for de-institutionalization of psychiatric settings (19).



Specification of Outcomes


Recovery

Despite the paradigm shift toward promotion of patient-centered concepts of recovery [e.g., (60)], this review understands recovery solely from a traditional service-based, objective, or clinical recovery perspective (61) as of the immaturity of the research field. Service-based or clinical recovery is classically defined according to symptoms and various dimensions of functioning and is systematically assessed with clinicians' instruments (61). The review aimed to tease out studies that systematically test (with the use of clinical assessments) whether the institutional environment improves/hastens recovery (improvement of symptoms and functioning) or impedes/slows recovery (worsening of symptoms and functioning). If studies did not assess the effect of the institutional environment on clinical recovery directly, proxy measures, such as length of stay, were considered recovery outcomes.



Mental Health

In this review, mental health is approached from a subjective, patient perspective and includes any non-systematic, ad-hoc assessment (quotes by healthcare staff) and self-reports of customers/users/patients (e.g., focus groups, patient interviews) on symptoms, psychotic behavior, functional deficits, and states of significant, persistent emotional distress.5



Well-Being

This review understands well-being as a combination of a subjective, hedonic perspective, and a psychological, eudaimonic perspective [(64, 65) for in-depth discussion]. Subjective wellbeing includes, according to common assessment strategies, global life satisfaction or positive/negative affect (66, 67). Psychological well-being concerns the development of self-potential (68). According to the conceptualization of Ryff (68), its assessment includes autonomy, environmental mastery, personal growth, positive relations with others, purpose in life, and self-acceptance (69). Aspects of environmental comfort/discomfort were also considered as well-being.





RESULTS


Study Characteristics

The full data extraction table can be found in the Supplementary Table 2 and a summary of the main study characteristics found below, in Table 2. The following text lists individual study identifiers where there is additional information to the date extraction table.


Table 2. Results.
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Study Design and Methods of Analysis

The included 26 studies were heterogeneous in their study designs. The majority were qualitative (14 studies) and mixed-methods studies (four studies) using the following methods of analyses: Framework analysis = 1 (86), Grounded theory = 1 (76), Thematic analysis = 1 (82), Phenomenological analysis = 12 (49–51, 77–80, 83, 87–90), Content analysis = 3 (73, 75, 84). There were also quantitative non-randomized (eight studies) and mixed-method studies (four studies), primarily of cross-sectional design (Cross-sectional = 9; Quasi-Experimental = 26; Descriptive = 2). Of these studies, two (22, 72) used correlational analyses (e.g., correlation, regression) to test the main hypotheses, four examined differences across conditions or groups (e.g., ANOVAs or t-tests) (72, 73, 75, 81, 84, 85, 91), one used multivariate analyses (70), one used multi-level modeling (74), and four reported descriptive statistics (70–75, 80, 81, 83–85, 88–91).



Sample Size

Included studies observed participants on an individual basis (20 studies) or on ward level (six studies). Of the individual level studies, the largest study included 1,227 participants, and the smallest study included six participants. Of the ward level studies, the largest study included 136 wards and the smallest study included two wards.



Sample Pathologies

Participant pathologies were not disclosed in 12 studies and not differentiated in nine studies. Five studies did differentiate by participant pathologies, however. These included: Females with history of sexual and/or physical abuse (one study), females who self-harm (one study), patients with depression (two studies), and patients with autistic spectrum condition (ASC) (one study).



Outcome Measures of Quantitative and Mixed-Methods Study

The quantitative component of the studies mostly used counts of inclusion, restraint, injection, or conflict incidences [seven studies; (22, 72–74, 80, 85, 88)]. Two studies used admission charts as a measure for length of stay (81, 91). Other studies used self-reports of violent ideation and behavior (70), Likert scale items on acceptability of door locking (71), and the number of patient interactions (83).



Outcomes Classified

With regard to observed outcomes, none of the studies specifically focused on mental health, well-being, or recovery outcomes, but reported on components of these concepts. Two studies (81, 91) reported on a proxy of recovery outcomes (shorter length of stay), six reported on aspects of mental health (e.g., worsening of symptoms or suicidal thoughts), and 18 reported on aspects of well-being (e.g., negative emotional states, comfort). Within the category of mental health, pathology specific studies reported on trauma-related significant emotional distress [states of panic, two studies; (75, 77)] and the worsening of symptoms [increased anxiety and self-harm, one study; (79)]. Mental health outcomes in pathology non-specific studies included perceived (by staff and/or patients) worsening or improvement of symptoms [one study; (88)], indicated recovery effects [one study; (71)], and significant emotional distress accompanied by suicidal thoughts [one study; (84)]. Well-being outcomes were found in non-pathology specific studies and included patient: Aggressiveness [seven studies; (22, 51, 70, 72, 76, 86, 89)]; sense of safety and security [seven studies; (49, 51, 78, 80, 87, 89, 90)]; absconding (escaping) behavior (one study; 76); range of negative affect [10 studies including anxiety, shame, vulnerability, boredom, discomfort, distress, spatial confusion; (49, 51, 73, 78, 80, 82, 85, 87, 89, 90)]; and aspects relating to rehabilitative or non-rehabilitative interaction with staff [six studies; (49, 50, 78, 83, 87, 90)]. Overall, none of the studies that provide pathology specific evidence reported on well-being outcomes, instead focusing on recovery or mental health. In contrast, none of the pathology-unspecific evidence reported on recovery outcomes.




Quality Assessment

Quality appraisals for all studies can be found in the Supplementary Table 1. Overall, study quality was heterogeneous, with 46% being fair (10) or poor (2), and 54% of studies being rated excellent (5) or good (9). For the qualitative papers, the quality assessment scores ranged from 60 to 100% (average 80%). Most qualitative methods were justified, but others either chose a qualitative method not suitable for the research question (e.g., using ethnographic observer experiences of the environment to infer how the environment might affect patients in three studies) or recruited an inadequate sample (e.g., former patients whilst using a phenomenological approach). A significant number of studies were either weak in their analysis procedure or did not substantiate their interpretations with enough data. For the mixed-method papers, the quality assessment scores ranged from 47 to 80% (average 68%). Predominant weaknesses of the mixed-methods studies include an unsatisfactory integration of the different study component-methods (qualitative/quantitative) and non-adherence to the quality criteria of each component-method involved. For the quantitative papers, the quality assessment scores ranged from 40 to 80% (average 63%). Most studies outlined details of the research setting, but very few provided a clear justification of sample size. Furthermore, as some studies only provided a small amount of information about the sample characteristics (such as pathology), it was unclear whether the participants were representative of the target population. Most studies also failed to account for confounders in their design or analysis. A significant number of studies explored a range of environmental characteristics simultaneously and did not investigate discrete relationships between variables [e.g., investigating whether a change of the entire environmental context was associated with the number of compulsory restraint and injection incidences; (22)]. The most robust evidence was provided by two non-randomized, quasi-experimental studies on sunlight exposure and the length of hospitalization in patients with depression (81, 91). The quality assessments for the quantitative and mixed-methods studies were the lowest. The results from these studies therefore need to be interpreted cautiously.

Overall, the heterogeneity in study quality, the large amount of qualitative evidence (70% qualitative and mixed-methods), and the lack of robust quantitative designs, prevent the drawing of any conclusions about generalizable associations and directional cause-and-effect relationships between environmental characteristics and outcomes, and leaves the extracted evidence with significant risk of bias. As such, the review can only present indicative evidence of associations between environmental characteristics and health, well-being, and recovery outcomes in inpatients.



Synthesized Findings of Pathology-Specific Evidence by Health Outcome

A summary of the pathology-specific results by health-related outcome and environmental characteristics, indicating study designs, can be found below in Table 3. Pathology-specific evidence is then presented by health outcomes (mental health and recovery outcomes, no evidence for well-being) and pathology. Evidence of components of mental health and recovery outcomes are highlighted in italics. Environmental characteristics and/or design elements are highlighted in bold.


Table 3. Findings of pathology-specific evidence on recovery, mental health and well-being.
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Three studies offer pathology-specific analysis indicated environmental effects on mental health (75, 77, 79) and two on recovery outcomes (81, 91).


Mental Health

Females with history of sexual and/or physical abuse (75) and self-harm (77) reported trauma-related emotional distress as well as trauma-related safety and control feelings in relation to characteristics of the social environment. Those characteristics included lack of privacy lack of patient rooms, beds in hallway (77), crowding (77) and mixed-gender wards (75). Further, environmental stimulation stress was reported, which included loud and frequent noises (e.g., alert system) which was associated with sleep disruption, panic, and the wish to escape, particularly at night (77). Environmental control characteristics were prominent in both patient groups. The authors suggested that powerlessness and captivity can be central to the experience of women with a history of abuse and trauma (75). This included poor ward conditions affording little environmental control (no private rooms, no choice of spaces, locked doors) to protect themselves from unwanted stimuli or events (77), which was considered not conducive to healing (77). Patients wished for soft lights to improve night time visibility and increase comfort and control, as well as alternative spaces to use at night to increase the sense of control and alleviate nighttime concerns (75). Patients with autistic spectrum conditions (ASC) were reported (79) to be particularly affected by environmental stimuli on the ward (e.g., strong smells, bright lights, and air conditioning noise). This was associated with an increase of symptoms in co-morbidities (anxiety disorder) and related coping strategies (e.g., aggression, self-harm, social withdrawal).



Recovery Outcomes

Two studies addressed therapeutic enhancement by sensory stimulation; both relating to depression and natural light (81, 91). Beauchemin and Hays (91) compared the effects of sunlight and found that for hospitalized patients with depression, those in sunny rooms had a reduced length of stay compared with patients in dull rooms with decreased natural light. Benedetti et al. (81) found that morning exposure to sunlight in patient rooms resulted in shorter stays for bipolar depressed patients, compared with those exposed to evening natural light (an effect not observed in unipolar depressed patients).

In summary, there are very few studies (five) that indicated a relationship between environmental characteristics and recovery and mental health outcomes for specific psychopathologies. Only two studies provide fairly robust evidence on the isolated attributes of the physical environment and their impact on specific psychopathologies. These studies suggest that pathology specific sensitivity to environmental features [e.g., sensory vulnerability in patients with ASC, (92); trauma-related issues with control in patients with abuse] exist and should be considered. The review therefore finds a lack of pathology specific evidence.




Synthesized Findings of Pathology-Unspecific Evidence on Mental Health

A summary of the pathology-unspecific results by health-related outcome and environmental characteristics, indicating study designs, can be found below in Table 4. In the subsequent text, evidence for the pathology-unspecific mental health outcomes is presented according to the four environmental domains of the previously presented framework (social stimuli, environmental stimuli, control, symbolism/associations). Please note, however, that there were no outcomes associated with social stimuli. Evidence of components of mental health are highlighted in italics. Environmental characteristics and/or design elements are highlighted in bold. Three studies indicated environmental effects on mental health (71, 84, 88).


Table 4. Findings of non-pathology-specific evidence on recovery, mental health and well-being.
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Environmental Stimulation

Environmental stimulation was associated with mental health in one paper (88). This study found that sensory rooms with multiple stimulation options (light/image stimulation, music, reading, stress toys, place to socialize) was associated with a perceived reduction in symptoms (staff and patients) and perceived drop-in seclusion rates (quantitatively not verified) (88).



Environmental Control

Environmental control was indirectly associated with mental health in two papers (71, 84). Locked ward doors and spatial confinement/seclusion rooms were associated with emotional distress (71), worsening of symptoms and self-harm (84) and recovery impacts (71).



Symbolism/Associations

Environmental control was indirectly associated with mental health in two papers (71, 84), with locked ward doors creating prison-like associations and increasing the psychological distance to staff. This was associated with significant emotional distress, aggressive behavior, and suicidal thoughts. The authors suggested that locked doors created a “non-caring environment” (84) and cold milieu, which hindered recovery (e.g., hardening of staff feelings, greater authoritarianism, cold and controlling) (71), reflecting increased psychological distance between patients and staff.

In summary, there are very few pathology-unspecific studies (three) that indicate a relationship between environmental characteristics and mental health outcomes, and none on recovery outcomes. The studies provide no robust evidence on the effect of isolated attributes of the physical environment. The review therefore suggests a lack of evidence, particularly on mental health and recovery outcomes.



Synthesized Findings of Pathology-Unspecific Evidence on Well-Being

Next, the pathology-unspecific evidence for well-being is presented along the four environmental domains. Evidence of components of mental health are highlighted in italics. Environmental characteristics and/or design elements are highlighted in bold. 18 studies indicated environmental effects on well-being (22, 49–51, 70, 72–74, 76, 78, 80, 82, 83, 85–87, 89, 90).


Social Stimulation

Social stimulation was addressed in nine papers (22, 72, 76, 78, 80, 82, 87, 89, 90) and refers to social overstimulation due to lack of privacy and crowding. It also includes an increased wish to socially connect during forced isolation. Associated outcomes were feeling unsafe and vulnerable, aggressive behavior, rejection and a wish to connect with staff.

Lack of privacy was reported in four studies as associated with feelings of vulnerability, not being safe, and confusion, and referred to several environmental characteristics, including shared bedrooms (22, 90), mixed-gender wards (80, 87, 90), observation bedrooms (80), and glass treatment rooms (82). Lack of privacy from shared bedrooms and mixed-gender wards was associated with patients feeling unsafe (87, 90) and vulnerable (80, 87, 90). Privacy in personal rooms was associated with a sense of sanctuary (87) and an aggression-reducing environment (22). Too much privacy throughout the ward was perceived as unsafe by some patients due to the opportunities for absconding and others entering without permission (87). Lack of privacy in treatment rooms (floor to ceiling glass on view to the ward) caused confusion, given the usual importance that privacy plays in consultations with health practitioners (82).

Crowding was reported in four studies (22, 72, 76, 89) to be associated with aggressive behavior. For instance, Brooks et al. (72) found in their comparative cross-sectional study of seven wards, that those at overcapacity (<9 meter2 of space per patient) reported more incidents of aggressive behavior (seclusion and constraint incidences). Johnson and Delaney (76) suggested that public/common spaces should be of adequate size (considering the number of patients and their psychopathological differing need for personal space) to enable roaming and emotional expression. Furthermore, van Wijk et al. (89) evaluated the accommodation of patients with varying psychopathologies (mixed-pathology wards) on the same crowded ward as problematic, due to the intensification of noise, conflict, and overreaching of rules.

Forced isolation through the use of seclusion rooms was associated with an intensification of emotions (78), a range of negative emotions relating to rejection and abandonment, and the strong wish to socially connect to staff (78, 90).




Stress From Environmental Stimulation

Stress from environmental stimulation due to noise, a combination of stimuli, abstract art, glass, and absence of stimulation was addressed in seven studies (49, 70, 73, 80, 82, 87, 89). Associated outcomes were violent ideation, aggressive behavior, absconding, anxiety, agitation, boredom, and confusion.

Noise was reported in three studies. It was associated with reduced ability to cope with stress (89), violent ideation (70), aggressive behavior (89), and absconding behaviors (87), creating an overall unpleasant ward atmosphere (89). For instance, Ben-Zeev et al. (70) exclusively focused on noise, finding that noisy ward conditions were associated with increased odds of violent ideation in various types of high risk inpatients (schizophrenia, schizoaffective disorder, or bipolar disorder).

Environmental conditions were reported in three studies (80, 87, 89) and referred to poor thermal comfort (87), unpleasant aesthetics (87), unhygienic conditions (89), and poor levels of comfort [insufficient bathrooms and toilets, (80)], which was associated with absconding behavior (87), aggression (89) and discomfort (80). For instance, Van Wijk et al. (89) identified multiple aspects of the ward which contributed to an unpleasant atmosphere. Beyond the previously listed aspects of noise and crowding, they found that unhygienic conditions contributed to an environment that fostered aggression.

Abstract art was examined in one study. In Nanda et al.'s (73) study, nurse observations showed that patients reacted with anxiety and agitation to abstract art in the common room/patient lounge of an acute care psychiatric unit. Although reactions were not specified by psychopathology, nurses felt that patients who were already psychotic should not have exposure to disturbing (i.e., abstract) art. A comparison of PRN (pro re nata; as needed) medication administration for the reduction of anxiety and agitation, showed that medication use was significantly higher with exposure to abstract and representational art compared with realistic nature art.

Glass was investigated in one study, with its excessive use as a design or security element on the ward reported by Connellan et al. (49). Aside from creating visibility, it was found to be potentially distracting and overstimulating, by creating reflections and “duplications of overlapping and interpenetrating imagery” (p. 19). This resulted in an overstimulating, ambiguous space that was hard orientate in.

Absence of stimulation was reported in one study. Donald et al. (82) found that perceptions of a sterile environment and lack of amenities caused feelings of boredom in patients. The lack of amenities and ability to find distractions (“getting [mentally] away”) fostered feelings of being institutionalized. Additionally, the lack of environmental cues made patients feel confused.



Therapeutic Enhancements by Sensory Stimulation

Three studies examined therapeutic enhancement by sensory stimulation through natural art (22, 73), and a combination of suggested stress-reducing attributes (22, 87), which were associated with reductions in anxiety, agitation, aggression, and absconding.

Natural art was directly observed or mentioned in two studies (22, 73). It was indirectly associated with a reduction in aggressive behavior [measured by injection rates; (22)], and directly associated with a reduction in anxiety and agitation. In Nanda et al. (73), nurses observed the calming effects of natural art in the common room/patient lounge on patients. The nurses believed that the nature-realistic artwork was a positive environmental element for their patients. PRN medication use for the reduction of anxiety and agitation was also significantly lower when exposed to realistic nature art compared with abstract and representational art.

A combination of stress-reducing attributes were mentioned in two studies (22, 87), which found that they were associated with reduced aggression (measured by injection rates) (22) and healing associations, and indirectly associated with a reduction in absconding behavior (87). For instance, Ulrich et al. (22) compared the proportion of patients requiring compulsory injections (an indicator of aggressive behavior) in two hospitals with different levels of stress-reducing environmental attributes. They found that injection rates were lower in the hospital with more stress-reducing attributes (single bedrooms, spatial communal areas with adjustable furniture, general low social density; noise reducing design, design for control in patient rooms; accessible garden, window with nature views, nature art, ample daylight; lines of sight from bedroom doors to communal areas). In an interview study by Muir-Cochrane et al. (87), patients associated healing with calming surroundings (natural surroundings outdoors and the use of color indoors).



Environmental Control

Environmental control, including spatial confinement, visibility, mixed-gender wards, facilities that offer choice, and lack of information control, was examined in eleven studies (22, 49, 51, 74, 76, 78, 80, 85, 87, 89, 90). Outcomes associated with these variables included aggressive behavior, a range of negative affect and distress, feeling unsafe, absconding, discomfort, and feeling traumatized.

Spatial confinement and other security measures were found to lead to a loss of control, a sense of vulnerability, and aggression in six studies. Security measures included locked ward doors (74), seclusion room use, with or without security staff (51, 78, 89, 90), mixed forms of confinement [hospitalized involuntarily, secluded in their rooms, denied passes off the unit, or kept to scheduled passes; (86)], and CCTV (51). Locked ward doors were associated with aggressive behavior (74) and were considered less acceptable than constant observation but more acceptable than harsher containment [manual or chemical restraint or seclusion; (71)]. Loss of control during seclusion room use was associated with emotional distress, shame, vulnerability, and fear (78, 89, 90). Mixed forms of confinement were associated with aggressive behavior, fostered by the feeling of being trapped and a loss of autonomy (86). Related to this, Due et al. (51) described the disturbing and anxiety inducing effect of witnessing security personnel controlling non-compliant patient behavior; for example, a patient witnessing such a disturbing event was reported to lie down on the ground. Due et al. also found that patients preferred passive forms of observation (CCTV) rather than direct observation.

Visibility was mentioned in two studies. Johnson and Delaney (76) found that visibility through ward design and the strategic placing of nursing rooms (visibly present staff), the reduction of hidden spaces, and clear tangible boundaries of prohibited spaces (e.g., locking doors or boundaried rules regarding space use and access) were associated with a reduced risk of violence. They suggested that it reduces the chances of violent situations escalating, as well as giving an indirect sense of control (e.g., withdrawing behavior as exerting control). Connellan et al. (49) suggested that increased visibility through the extensive use of interior glass also promotes both actual and a perceived sense of safety.

Mixed-gender wards were related to a loss of control in four studies (78, 80, 90) and associated with feelings of not being safe. For instance, Kulkarni et al. (85) indicated that access to female only areas in mixed gender wards improved the sense of safety for female patients and reduced incidents which compromised safety.

A lack of facilities that offer choice and foster behavioral independence7 was associated with control in four studies (22, 51, 80, 87) and related to infrastructure for daily activities (e.g., food heating facilities, insufficient recreational spaces and activities). Associated outcomes included absconding (87), aggressive behavior (22), and discomfort (51, 80). For example, Muir-Cochrane et al. (87) explored the effects of a multitude of environment aspects on absconding behavior. They reported that a lack of freedom, fostered by denied autonomy, which was partly a result of spatial use and a lack of facilities to promote every day/“normal” activities, was one of the reasons given for patient absconding. The lack of freedom also led to boredom, which had negative effects on the therapeutic outcomes. This was evidenced by the quote: “there's nothing to do. you just smoke cigarettes” (p. 309).

Lack of information control was identified in two studies (80, 89). For example, being exposed to unclear hospital processes and limited information about its reasoning [cf. (4)], such as witnessing seclusion and constraint incidences, has been reported as traumatizing and distressing (80, 89). This was especially so if there was no possibility to withdraw due to the design specifications, such as in an eight-bedroom conversation area (80).



Symbolism/Associations

Symbolism/associations have been addressed in ten studies, which examined either home-like/prison associations (73, 80, 86, 87) or psychological distance to staff (49, 50, 78, 83, 87, 89, 90). Associated outcomes were aggressive behavior, absconding, discomfort, and impacts on the staff-patient relationship (communication, feelings of acceptance, shame, abandonment, vulnerability, and fear).

Home-like vs. prison associations elicited by environmental characteristics were reported in four studies. Home-like associations were related to natural art (73) and familiarity (87), with the environment (e.g., knowing the staff, patients, and routines) perceived as soothing (73) and providing a sense of safety and less reason to abscond (87). Prison associations were related to unfamiliarity, poor atmospheric qualities (87), spatial confinement (69), and being housed in an observation area (80). Associated outcomes included feeling unsafe (80, 87), discomfort (87), absconding (87) and aggressive behavior (86). For instance, O'Brien and Cole (80) reported that patients associated closed shared eight-bed observation areas with a prison. This affected the sense of privacy and security of the patients, and researchers judged the design as threatening to their physical and psychological safety.

Psychological distance between staff and patients was reported in seven studies as accentuated by the environmental characteristics of seclusion rooms (78, 89, 90) and nurse station design [e.g., ratio of glass, open/closed panel, CCTV, ledger size, door on the side; (49, 50, 83, 87)]. Seclusion rooms underlined the stark power difference between staff and patients, which came with feelings of shame and abandonment (78, 90), and a great vulnerability and fear of abuse (89). The nurse station design impacted on both the staff-patient relationship (“them-us” relationship, feeling overly scrutinized) and communication (50, 83, 87). The use of glass in duty stations and across the ward was identified by Connellan et al., (49) as reinforcing the power-relationship, whereby staff are seen as visible but inaccessible. But it could also make patients feel more accepted (83) and overall, support the rehabilitative function of patient-staff interactions (50). For instance, Edwards and Hults (83) studied the effect of changing closed nurse station to an open design which resulted in reduced psychological distance between patients and staff. This improved patient-staff communication, staff were perceived to be more accessible, and staff did in fact spend less time in the nursing station and more time on the ward with the patients. Greater accessibility and better communication resulted in patients interrupting staff less and reducing the patient perception that staff were afraid of them. Patients felt more accepted for their special needs (less stereotyping by staff was found) and felt themselves less bothersome.

In summary, there are multiple (18) pathology-unspecific studies that indicate a relationship between environmental characteristics and well-being outcomes. However, none of them provide robust evidence. The review therefore demonstrates a lack of evidence and advanced study designs.




DISCUSSION

This systematic review synthesized qualitative, quantitative, and mixed-methods data from 26 studies, with the aim of examining the current state of empirical evidence on the influences of the physical and socio-physical environment on health-related outcomes (recovery, mental health, well-being) in mental healthcare inpatients by psychopathology. Despite the breadth of available research, the review revealed an underdeveloped evidence base, comprising studies of varying methodological quality, with few robust study designs. Although 19% of studies had an excellent method application, those were all purely qualitative papers; the two studies with the most robust designs (non-randomized quasi-experimental studies on the effect of day light on length of hospitalization in patients with depression) achieved quality ratings of fair and good. As such, the lack of rigorous experimental work does not allow any conclusions to be drawn about generalizable cause-and-effect relationships between environmental characteristics and patient outcomes; this makes it difficult to demarcate evidence-based practice [e.g., (93)]. Further, little evidence was retrieved on recovery outcomes and mental health, with most studies examining broad well-being outcomes such as aggression, sense of safety, and range of negative affect. Most also examined non-pathology specific (indicative) effects on mental health and well-being. Only five studies examined specific psychopathologies, potentially due to a lack of understanding of the specific architectural needs of diverse psychopathologies (31). This review shows that it is not possible to draw firm conclusions about the impact of specific physical or socio-environmental characteristics on psychiatric inpatients, especially not by pathology. This is surprising, given that previous literature reviews position the general evidence-base as reasonably strong [e.g., (94)].

The following sections discuss and reflect upon the research findings presented in this review, in combination with robust pathology-specific and unspecific evidence from other healthcare contexts and design recommendations. For clarity, the sections follow the structure of the analysis framework on person-environment fit (social stimulation, environmental stimulation, environmental control, symbolism/associations).


Social Stimulation

The review found that privacy and crowding (the theme of forced isolation will be discussed in the following section on environmental control) were indicatively related to mental health outcomes in women who self-harm or have a history of abuse; both were related to well-being outcomes in the pathology-unspecific studies.

Unmet privacy needs were typically associated with patient rooms being shared (including in an eight-bed close observation area), rooms not being available (beds in hallway), and mixed-gender wards. Whereas pathology-unspecific studies suggested that poor person-environment fit, or privacy fit, is related to well-being outcomes (primarily to feeling unsafe and vulnerable), pathology-specific studies were able to provide more precise accounts of how the lack of control over social interaction (by the means of a single patient room) and mixed-gender wards affected their mental health. In the reviewed studies, women who self-harm and those with a history of abuse reported trauma-related feelings of confusion, distress, lack of safety, and sense of control. This was categorized as recovery-inhibiting by the studies' authors. This aligns with psychogeriatric studies, which highlight female inpatient vulnerability in mixed-gender psychiatric settings to threat, harassment and abuse by male patients (38). Single-gender rooms, areas, or wards is merited by some research (95, 96) and has been recommended in government policies [U.K. Department of Health policy to increase the provision of same sex wards for psychiatric patients; hospital services in NSW Australia; (38, 97)]. This could ease negative feelings experienced by some patients during their hospital stay, such as intrusion, embarrassment, or powerlessness, which results from crowding and a lack of privacy (38). However, others point out that, for example, in psychogeriatric research, the evidence is not yet adequate to mandate a complete gender segregation (38). Regarding private patient rooms, there is robust evidence from general healthcare settings highlighting the merit of private patient rooms. Benefits include; feelings of safety and reduced vulnerability, a sense of control and dignity, comfort and quality of life, and physiological health/recovery [cf. (98–100)]. It should be noted, however, that others have identified procedural complications related to single patient rooms [e.g., longer routes, making observations more difficult; (99)]. Robust psychopathology evidence excluded from this review (relating to dementia) identified a causal relationship between single person rooms and benefits, such as improved privacy and social interaction regulation. In this patient group, this was associated with reduced aggression, agitation and nervousness, and better sleep [e.g., (101)]. Given that psychiatric patients have been described as vulnerable to social (over) stimulation [e.g., (33)], require an environment providing dignity (7), and have particular needs due to their trauma-history, single patient rooms that allow privacy and regulated social interaction have been widely encouraged by researchers (18, 21, 29, 31, 39, 58, 101–103). Single patient rooms have been widely used in new inpatient units in, for example, Australia [cf. (38)]; despite being potentially unfavorable for historical or economic reasons (38). Historical concerns, including reduced treatment participation, increased social withdrawal, and lacking social patient interaction, seem to be unsubstantiated. In fact, it is large multiple-occupancy rooms that have been found to provoke patients' withdrawal (104). As such, some see a clear chance in single and non-dormitory bedrooms enhancing privacy and autonomy, and potentially promoting participation in treatment activities (38). However, we suggest caution toward “one-size-fits all approaches”, as some circumstances can justify room-in options [e.g., in cases in which a higher functioning roommate can provide aid to another in psychogeriatric settings; (105)].

The review indicated that social overstimulation from crowding was associated with actual or perceived social density, as well as mixed-pathology wards. In pathology-unspecific studies, this was primarily related to well-being, specifically aggressive behavior of patients against the self and/or fellow patients and/or staff members. Crowding was regarded as particularly problematic on mixed-pathology wards due to the intensification of noise, conflict, and overreaching of rules. The little pathology-specific evidence retrieved suggests that crowding contributes to a distressing environment, which hinders recovery in women who self-harm. Similarly, dementia research indicates that high-density settings are associated with aggression [e.g., (56, 101)]. Psychogeriatric research also indicates that segregating patients according to diagnosis results in significantly better care experiences for staff and patients [e.g., (96, 106)]. Some have concluded that providing separate wards or areas for patients with varying pathological needs can support treatment outcome, staff morale, and overall healthcare milieu [cf., (38)]. As such, some clinical practices already follow the model of providing pathology specific areas/wards [e.g., Clienia in Switzerland; cf. (107)]. The robustness of evidence on the relationship between social density/crowding and aggression-issues in general healthcare is primarily correlational evidence [e.g., (23, 47, 108, 109)], since experimental research is scarce and methodologically difficult to undertake [e.g., due to a necessary control of social withdrawal options; cf. (110)]. There is, however, robust evidence on physiological stress reactions (e.g., elevated blood pressure, heart rate, and skin conductance) and negative affect ratings in healthy populations [cf. (110)]. Since aggression is a continuous problem in psychiatric institutions (111–114), with some researchers identifying social density as a risk factor and arguing that aggression is prevalent in psychiatric patients (114–116), this aspect merits further exploration. Some practical advice given by researchers suggests that crowding issues might be easier to address in more modern facilities, where the design of larger indoor and outdoor spaces, or single bed units, for example, can be introduced more easily and as a priority in the design process (117, 118). Others add that structural design aspects should be considered in collaboration with certain management protocols, such as using separate areas for social interaction or limiting bed number availability per ward (38).

In summary, there is indicative evidence that socio-environmental fit regarding privacy and crowding is of pathology-specific (trauma and sensory resources related) and pathology unspecific relevance. General requirements indicated in this review concern single patient rooms, single-gender areas, optimal social capacity to prevent crowding, as well as pathology-specific ward sections. However, the lack of evidence suggests the need for further exploration of differing pathological needs (in relation to their trauma-history and/or sensory resources). This would enable evidence-based design recommendations to foster healing environments rather than hinder them.



Demanding Environmental Stimulation

The review identified an indicative relationship between poor environment-fit (due to environmental overstimulation from features such as noise) and mental health outcomes in women who self-harm or patients with autistic spectrum condition (ASC). Poor stimulatory fit with regards to acoustical and visual overstimulation (e.g., noise, use of glass and abstract art), poor environmental conditions, as well as lack of stimulation, was associated with well-being outcomes in pathology-unspecific studies.

Noise overstimulation (defined as unwanted sound, typically characterized by intensity, frequency, periodicity, and duration) was unsurprisingly reported to induce anxiety and comorbid anxiety disorder, alongside associated coping behaviors (aggression, self-harm, social withdrawal) in ASC patients, due to their profound sensory vulnerabilities (92). Noise, particularly at night, induced self-harming patients into trauma-related states of panic and a wish to escape, as well as sleep disruption. Contrastingly, pathology-unspecific studies reported associations with aggressive and absconding behavior. Noise has gained attention in healthcare research (119–122) due to its effect on healing (e.g., immunosuppression, prolong wound healing, pain sensitivity, increased medication use) (123–126), especially when experienced as uncontrollable and unpredictable (irregular, sudden noises) (77, 110, 123). Some psychopathologies are, for neuropsychological reasons, clearly identifiable as sensorily vulnerable [e.g., dementia, neurodiverse conditions, schizophrenia; e.g., (7)]. For example, in dementia patients experiencing overstimulation by noise, negative behaviors and emotions such as violence and agitation (56, 101). Patient sensitivity to noise levels is reported as extremely high at times. Some have therefore argued that a high degree of acoustical control is required in spaces frequented by patients of psycho- and physiopathology institutions [e.g., (103, 117, 127)]. Others argue that fitting “helpful design features”, such as pleasant sounds or soundproofing, helps reduce sensory stress and offer positive environmental stimulation (38). Beyond the suggestion to provide separate wards for patients with specific sensory groups of pathology, other recommendations suggest providing a variety of areas and infrastructure to meet pathological-varying (sensory) needs [(38); e.g., compress rooms, multi-sensory rooms]. The latter solution seems most practical and feasible as it offers a certain flexibility in retrofitting existing ward designs/architecture.

Visual overstimulation, through abstract art and the use of glass in interior design, appeared to induce overload and confusion, resulting in increased anxiety and agitation in pathology unspecific studies. These results are consistent with the recommendations for patients with schizophrenia, which advise against the excessive use of glass to prevent unnecessary visual disturbances (doubling, distortions, and reflections), due to the categorization of impairment in these patients (7). However, researchers also point out that ideal levels of visual stimulation (e.g., bright colors and other visual stimulation cues) might vary between conditions, with depressive patients requiring more stimulation and activation whilst manic or cognitively impaired patients requiring less (31, 128). Regarding abstract art, relatively robust studies from general healthcare research also suggest that abstract art exposure results in increased negative emotions (e.g., worry, anger anxiety, depression) and psychophysiological stress responses (blood pressure and respiratory rate) (129–131) [cf. (132) for art-associated effects across various study designs].

In this review, recent studies reported on poor environmental conditions that result in thermal or hygienic discomfort. These arise across studies and countries (Australia and South Africa) where different public healthcare possibilities and standards exist. Environmental comfort (e.g., thermal comfort) and hygiene standards should be regarded as basic functional measures in healthcare, enabling recovery in psychopathological care (39). However, a recent review (38) on inquiries in Australia and the U.K. report a concerning lack of functional adequacy of public psychiatric facilities (e.g., U.K. Mental Health Act Commission, 2008: dirty, dangerous, overcrowded/lack of beds; Human Rights and Equal Opportunities Commission, 1993: poor design, overcrowded, lacking privacy and security; and inadequate toilet and bathing facilities). This indicates unsatisfactory standards across countries.

Lack of stimulation was found to be qualitatively associated with boredom, spatial confusion, and an increased desire for distraction. This echoes findings in healthy populations, with adequate stimulation levels afforded by the environment being required for various daily-life tasks and well-being [cf. (110)]. Lack of stimulation may also indicate a lack of spatial markers that support the readability, coherence, and comprehension of the space (e.g., orientation). This appears to be a common problem in institutional-looking healthcare settings, as indicated in research on patients with schizophrenia and dementia (7, 133, 134). However, severe forms of sensory deprivation have also been shown to be a serious threat to mental health and recovery outcomes. Sensory deprivation imposed by forced isolation has been found to aggravate psychotic symptoms [e.g., hallucinations, delusions, and paranoia; (135–137)].

In summary, there is indicative evidence that environmental fit (environmental over- or under-stimulation) is of pathology-specific (trauma and sensory resources related) and pathology unspecific relevance to mental health and well-being. General requirements indicated in this review include: the provision of conditions offering basic comfort on the ward (hygiene, thermal comfort); the prevention of unnecessary (137) arousal through acoustical (noise) or visual disturbances (excessive use of glass material, complex art); and the avoidance of the creation of a visually unstimulating environment that lacks, for example, spatial markers (7), and risks sensory deprivation. This collated evidence highlights the necessity of providing adequate sensory environments in psychiatric institutions (21, 31, 138). whilst being mindful of differing pathological needs in relation to trauma-history and sensory resources. However, an adequate stimulation level, or ideal person-environment fit, is likely to vary by pathology (e.g., the adequate level of stimulation being higher in patients with affect disorders than in patients being manic, having dementia, neurodiverse conditions, schizophrenia) which increases the complexity on a practical level. Whilst some suggest pathology-specific wards or sections, others suggest zones and amenities of varying sensory profiles (38). Considering the long-term exposure to stimuli in inpatient settings and the common lack of control over stimuli, health impacts could be significant. Moreover, considering the varying sensory needs by pathology, further research is required to develop pathology-specific evidence-based design recommendations.



Therapeutic Environmental Stimulation

The review identified an indicative relationship between adequate environment-fit due to environmental stimulation (specifically natural light), and recovery outcomes (shorter stays) in patients with depression (varying effects by depression type). Other forms of adequate environmental stimulation, such as natural stimuli (accessible garden, nature window views, and nature art) and sensory rooms, were indicatively related to well-being and mental health outcomes in pathology-unspecific studies.

Natural and artificial light therapies have shown promising results in patients with various affect disorders [cf. (81)]. Pathology-specific evidence excluded from the review (dementia, forensics), also reports associations between light and sleep quality (139), symptomatic wandering behavior (56), seclusion incidences, and treatment outcomes (112). Considerably robust evidence can be found on the causal relationship between (natural/artificial) light and shorter hospital stays, amongst other impacts (e.g., mortality, medication, and sleep) (91, 139) in general healthcare research.

Regarding natural stimuli, robust, pathology-specific, experimental evidence excluded from this review also suggests that visual and acoustic natural stimuli can reduce violent incidences in dementia patients (140). General healthcare research demonstrates that natural stimuli exposures (view of natural scene with or without natural sounds, aquarium, virtual reality audiovisual nature, nature art) can decrease anxiety (130, 131, 141) and physiological distress (129, 142, 143), reduce the length of hospital stays (144) and affect pain levels, tolerance, and medication (144–147). In other contexts, access to outdoor gardens and other natural environments is found to bring positive effects, particularly through reduced stress and fatigue. Furthermore, large low windows can improve health outcomes and reduce delirium and paranoia (148). However, as discussed, stimulation levels can vary between patients and be too high for manic or cognitively impaired patients (38).

The review identified a study examining the benefits of a sensory room intervention which found mental health outcomes including a perceived reduction in symptoms (patients/staff) and other benefits reported by staff and patients (relieving stress, inducing sleep, reflecting, meditating, and belonging to a group). Robust evidence on patients with intellectual disabilities and/or autism spectrum disorder (ASD) in various healthcare contexts (assisted living, daycare facility, or hospital), demonstrates reductions in challenging behaviors, self-injuries, improved relaxation and treatment outcomes (149–153) when multisensory stimulation is available (e.g., multisensory therapy, snoezelen session, snoezelen room, relaxation therapy). The positive effects of calming environmental attributes, such as a decrease in pathological behavior, have also been identified in schizophrenic patients (154, 155).

In summary, environmental fit from adequate environmental stimulation is indicated to be of pathology-specific (natural light on depression types) and pathology unspecific relevance to recovery, mental health and well-being. The collated suggestive evidence corresponds to expert guidance for psychiatric environments, including recommendations for positive environmental stimuli such as natural light, nature exposure, and sensory rooms (24, 31, 39, 102, 138, 156), due to potential calming effects and reduction of restraint incidences. In fact, some position that the provision of a stimulating environment has become part of the therapeutic offer [(11, 12); e.g., on therapeutic use of sounds see (157–159)]. However, considering the varying sensory needs by pathology and the varying effects (as indicated in dementia research on environmental stimulation), as well as the lack of pathology-specific research, it would be premature to conclude this solely on the positive effects from this form of stimulation.



Environmental Control

The review indicated associations between poor environmental fit, in relation to environmental control, and mental health outcomes in women who self-harm or have a history of abuse. Environmental control was indicatively related to mental health and well-being outcomes in pathology-unspecific studies.

For females both with and without a history of abuse or self-harm, ward conditions offering little control over social stimulation (e.g., crowding, male patients, beds in hallway) and environmental stimulation (e.g., night sounds, night flash light use by staff) as well as witnessing undesired events (e.g., others violent behavior), were considered unconducive to healing. This was indicated as particularly important for these patients, given that powerlessness can be central to experiences of women with a history of abuse and trauma, risking re-traumatisation (75). As such, Gallop et al. (75) points out that “the therapeutic milieu should be sensitive to the needs of women who have been abused … enabling them to attend to their need for safety and containment”. Acknowledgment, security, and containment are also considered essential features for treating trauma (160). Other research indicates that feelings of fear and trauma are related to time spent in wards with other disturbed or aggressive patients, highlighting the negative health impacts of being in an environment where undesired events are witnessed (38).

Pathology-unspecific evidence indicated that environmental conditions, which fostered a sense of control (e.g., visibility via ward design or glass material ratio, access to day-to-day facilities), were associated with well-being. Conditions which inhibited control (locked ward doors, mixed gender wards, various forms of spatial confinement) were primarily associated with negative behavior (aggression and absconding) and vulnerability. The suggestions posited by these studies correlate with recommendations from guidance documents and frameworks for reducing aggression and absconding rates, and improving recovery. These include options to withdraw from social and environmental stimuli (afforded, for example, by single person rooms), alongside enabling territoriality, increasing visibility, providing facilities which offer behavioral independence, promoting “normal” activities, and fostering competence (leisure rooms, Cafes, kitchens etc.) [(4, 19, 21, 25, 29, 39, 102), Klicken oder tippen Sie hier, um Text einzugeben. (156, 161)]. From a practical perspective, the provision of visibility to increase safety [actual and perceived; e.g., by strategic placement of nursing station, cf. (38)] whilst physically separating potentially risky patients is deemed important to consider, whilst maintaining a balance to provide patients with privacy and dignity (38).

An important theme in this review, and psychiatric care in general, is confinement. Mental health outcomes (e.g., recovery impacts and self-harm) have been associated with locked ward doors in two studies. Temporary confinement by imposing forced isolation, sometimes by security personnel, was also reported to have substantial well-being effects for those who witnessed the seclusion incidences (traumatizing, anxiety inducing), along with those who had to endure them. Experiencing forced isolation was associated with strong negative feelings (vulnerability, shame, abandonment) and the wish to connect to staff (see also association discussion). Forced isolation alongside chemical or physical constraint practices have been a common means to manage violent or self-harm behavior (19) and some researchers see therapeutic benefits (162). Others, however, are cautious and argue that the perceived loss of control and disempowerment can negatively affect mental health due to an associated loss of sense of self and a deterioration in the patient-staff relationship [cf. (7, 19, 87, 163)]. As for door locking practices in psychiatric facilities, this remains under debate, with unclear positions in the guidance (38). Some point to the risks of deteriorating the rehabilitative staff-patient relationship through these practices [e.g., (78), see association discussion]. Some specifically highlight the risk of inducing captivity trauma through locked wards, forced isolation, the use of restraint, and violence (164). For patients with a history of abuse, such confinements “can be experienced as a re-enactment of the abuse, perpetuating the sense of betrayal, insecurity, and powerlessness so central to the experience of women with a history of abuse” [(75), p.56]. Forced isolation and the resulting sensory deprivation has also been found to result in severe aggravation of psychotic symptoms (e.g., hallucinations, delusions, and paranoia; (135–137). Furthermore, research in other contexts, such as correctional facilities, points to severe psychological deterioration and mortality, especially through suicide, when inmates are under extreme and prolonged seclusion conditions (165). This indicates an ambivalence toward best practice for crisis situations (19) in psychiatric care, which requires urgent review given its health impacts.

In summary, environmental control is indicated to be of pathology-specific and pathology unspecific relevance to mental health and well-being. The collated suggestive evidence largely corresponds to expert guidance for psychiatric environments. These include urgent revision of confinement and constraint procedures, enabling territoriality and withdrawal, considering gender specific areas, creating visibility, providing facilities promoting “normal” activities and fostering competence. Design for control has become a widely recommended best practice in general health care for the reduction of unnecessary patient stress [e.g., (6, 22, 122, 125)]. However, providing psychiatric patients with a sense of control appears to be particularly important considering pathological-specific vulnerabilities (risk of re-traumatization), the risk of inducing captivity trauma, and deteriorating the rehabilitative staff-patient relationship across pathologies. Despite the need for control as a component of ensuring safety, it should be considered in a balance to maximize patient dignity and independence (38). Furthermore, as stays in inpatient facilities tend to be longer than those in physiopathological facilities, the impact is prolonged. As such, not fostering behavioral independence is a lost opportunity for treatment outcomes, given the potential to promote self-efficacy, autonomy, and the regaining of competency for the management of day to day life [e.g., (7, 12, 13, 19, 33)]. However, evidence elicited from this review is premature and further inquiries are needed for differentiated recommendations.



Symbolism/Associations

The review indicated that home-like/prison associations and psychological distance with staff were associated with mental health and well-being outcomes in pathology-unspecific studies.

Home-like associations with the environment (e.g., nature art, familiar environmental features) were perceived as soothing and providing a sense of safety, whereas institutional, unfamiliar, or prison-like perceptions (e.g., mixed forms of spatial confinement, close observation area) were related to feeling unsafe, frightened, alien, uncomfortable and aggression inducing (well-being outcomes). Studies in the review indicated mental health outcomes (recovery impact and self-harm) from prison-like conditions and association as of locked ward doors. This corresponds to fairly robust studies in general healthcare environments, which reported positive effects of home-like features, such as feeling less confined (130, 166), more relaxed, secure, comfortable (167), and showing more positive affective appraisals and greater satisfaction (38, 168). A sense of familiarity (e.g., achieved by allowing a degree of ownership and personalization) has also been found to afford meaningfulness and coherence in the psychiatric hospital environment [e.g., (7, 12)]. As such, a home-like design is widely recommended as best practice (39, 156), with such recommendations also pointing toward the exterior environment [e.g., high fences have been associated with danger which can negatively impact patient relations to the hospital environment; (38)].

In the review, psychological distance between patients and staff was shown to be increased or reduced by environmental features relating to nurse station design, locked ward doors and seclusion room use. The removal of environmental barriers through opened nursing station design (e.g., removal of glass) was associated in with reduced psychological distance and improved rehabilitative staff-patient interaction. Seclusion room use was not only seen by patients as a punitive measure and modality for social control, but also resulted in a lack of nurse-patient contact. The authors suggested that this, in turn, explained the gravity of negative emotional experiences during seclusion, with coping strategies (regressing, acting out, compliance) motivated by the need to connect with staff (78). Overall, containment measures were found to underline the power relationship, fostering feelings of rejection and nurturing perceptions of a cold milieu hindering recovery.

In summary, associations and symbols are indicated to be of pathology unspecific relevance to mental health and well-being. Some collated suggestive evidence corresponds with expert guidance for psychiatric environments but leave ambivalent notions (see previous section on spatial confinements). As such, home-like designs and open nursing stations (with additional closed, locked spaces, and gathering spaces adjacent) have become a recommendation for psychiatric ward design to improve the social climate within and between patients and staff [e.g., (39, 156)]. Whilst recommendations for improving social climate appear unproblematic, recommendations for home-like design should be considered carefully. Not all pathologies might benefit from a home-like design that is visually complex and highly stimulating, as it may produce overstimulation (103), evident in dementia studies (57, 169). This suggests that achieving desired effects through well-meant interventions are complex, require careful consideration of the pathological profile of the patient, and thus, more research. The evidence also suggestively points to the importance of the relational aspects of nursing care, especially when applying this restrictive measure. Within the therapeutic milieu of the psychiatric setting, seclusion continues to be a widely used measure, despite being one of the most controversial management strategies (78). Researchers in the field state a requirement to better understand the nature of contact between staff and patients, establish true relationships, and move away from a “culture of control” toward a “culture of care” [e.g., (78)]. Thus, more research is required to better understand human-centered impacts of applying restrictive measures and find alternative solutions.

Overall, the review highlights a significant lack of robust evidence on isolated attributes of the physical environment and their impact on specific psychopathologies. This is a significant shortcoming of the field. Studies in this review point to indicative findings, which are partially echoed by more robust findings in other healthcare or non-healthcare contexts.




LIMITATIONS

The study has limitations relating to the search strategy (search strings and database), handpicking strategy, strict inclusion/exclusion criteria as well as outcome domain categorization. The search string may have excluded relevant papers if they used different wording in the search terms, or mentioned the population in keywords or directly in the paper, rather than in the title or abstract. Specifying the mental healthcare facility as study object (S3) could also have limited the study retrieval. However, piloting without the S3 string elicited too many papers, which were logistically impossible to review. The combination of four search strings may also have constituted a reductionist approach. Furthermore, a database used in healthcare research (SCOPUS) was unavailable during the retrieval period, potentially limiting the retrieval range. The high number of handpicked sources might be indicative of retrieval limitations. Hand-picking was used to compliment the database searches and this technique relied on references found in items that were excluded due to format (e.g., systematic literature reviews or dissertations/theses). However, no additional handpicking was undertaken from journals or separate searches; apart from the exclusion of four titles post-hoc during the review process, as suggested by one reviewer. While the current review provides a good insight into the themes and qualities of the research, future reviews should consider utilizing a handpicking strategy that includes the bibliographies of key studies or frameworks in the field, and expert consultations for additional title retrieval. Overall, the difficulties of retrieving relevant literature signifies the lack of development in the field, which resulted in inconsistent vocabulary used to discuss the subjects (e.g., patients, clients, care receiver), different terminologies between disciplines, regions and times, and a lack of theoretical frameworks. These circumstances highlight the need to apply broader handpicking strategies, including expert consultation in future reviews. Another limitation of the current review is the strict inclusion/exclusion criteria, which resulted in the exclusion of a significant number of studies. Excluded studies were those that: focused on pathologies not listed in the Cochrane Framework of Common Mental Health Disorders (e.g., gerontopsychiatric studies); took place in forensic, rehabilitation, or ambulant/day-care settings; with mixed patient populations (adults and children); merged psychosocial (e.g., staff-patient relationship) and environmental characteristics in their analysis; were expert interviews and non-peer-reviewed (e.g., case studies). Lastly, the outcome domain categorization for mental health and well-being rested on the positioning of the evidence by the title authors. If authors were unclear about whether the evidence was symptomatic and pathology-related (mental health), the evidence was classified as relating to the well-being domain. As such, there is a risk that evidence might have been incorrectly classified. While this review may have limitations, its strengths can be found in the comprehensive database search, wide inclusion criteria of environmental attributes, and specific focus on the institutional setting (excluding psychogeriatric and forensic institutions), which address limitations in previous studies that lacked differentiation (170).



CONCLUSIONS

This review examined the extent, nature, and quality of the current empirical evidence of the physical environment on mental health, well-being, and recovery outcomes in mental healthcare inpatients by psychopathology. Contrary to other reviews of the literature [e.g., (7, 94, 134)], our results indicate that the research, particularly regarding pathology, is generally not well developed, with studies only offering indicative effects, a consequence of non-robust study designs and methodological shortcomings. The majority do not focus on psychopathologies and their spatial requirements, nor specific environmental features, rather assessing many simultaneously. Given the potential of the physical hospital environment to support mental health and recovery outcomes, this review highlights the need for more methodologically sound research, capable of informing evidence-based guidelines for designing psychopathological-sensitive environments.
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FOOTNOTES

1The exclusion of forensic institutions was informed by variability within forensic institutions across countries and between forensic and non-forensic institutions preventing comparability. Firstly, there are severe differences in forensic infrastructure and processes by country [e.g., (41)]. Secondly, due to access and infrastructure constraints imposed on the patients, a joined/undifferentiated analysis of non-forensic settings and forensic settings is not advisable.

2It is to note that Medline is indexed within PubMed and EBSCO (which includes CINAHL) has significant overlap with Ovid Index.

3Outcome domain categorization for mental health and well-being largely relied on the title-authors' positioning of the evidence. If authors' were unclear about whether the evidence is symptomatic and pathology-related, which would classify as mental health, the evidence was classified as well-being.

4Initially, the social stimulation dimension had another level that captures aspects that relate to increasing social interaction in space and incorporates the socio-fugal vs. socio-pedal space phenomena [cf. (4)]. However, no matching results were retrieved.

5Although defining mental health as the absence of mental illness has been considered too narrow when considering the concept on its own [e.g., (62)], this approach was considered valid for the present review, given our use of a broader well-being concept. However, well-being and mental health are considered associated constructs, not on a continuum [e.g., (63)].

6Arguably, both studies could also be classified as retrospective cohort studies [cf. (52)], although the studies' authors classified them as natural experiment.

7Several studies (51, 86, 89) report that loss of control over own belongings (for security reasons) fostered aggressive behavior. However, as these are procedural measures rather than environmental ones, those were not extracted for this review.
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Patients with psychotic
ds(=6)

Former psychiatric
inpatients with ASC
diagnosis (co-dliagnoses:
anxiety, psychotic, mood
d., depression, eating d.,
addiction) (=20)

Patients (who had been
cared for in the close
observation area,
unspecified), relatives,
staff (1= 42)

Depressed patients (1
= 602) - Unipolar (n
= 415) - Bipolar (0 = 187)

Patients (unspecified, n =
19)

Staff (n = 26) Patients (n
)

Patients (voluntary
admitted; common
diagnoses: mood d.,
schizophrenia, other
psychotic d.s, anxiety,
personaiity d.) (1 = 20)

Female patients
(psychotic, mood d.,
post-partum
psychosis/depr., anxiety
d., eating d., personality
d) (0 = 66) - intervention
(n'=44) - control (1 = 21)
Staff (1 = 20)

Patients (psychotic d.
mood d., other) (1 = 14)
Staff (1 = 10)

Former psychiatric
inpatients, involuntarily
admitted with absconding
experience (n = 12)

PICU Patients (male,
seclusion and sensory
room experience,
pathology not specified) (n
= 7) Staff (1 = 10)

Patients (not psychotic; n
= 40; n = 20 each site)

Patients (vipolar affective
d., depression,
schizophrenia, borderline
p.d)(n=9)Staf (1 =7)
Patients and staff (n =
unspecified)

Patients and staff (1 =

unspecified)

Patients and staff (1 =
unspecified)

Methods/Measure Qual

Speech duration, movement 60%
& patient location (via

smartphone sensors &

beacons, mHealth; Diary

study (questionnaires,
6-times/day)

Questionnaire (postal); 60%
frequency of ward door
being locked; 34 Likert
scaled items on
acceptability of door locking
an acute psychiatric
inpatients ward (18 items
effect on patients, seven
items effect on staff, three
items effects on visitors, six
items ACMQ)

No. seclusion or restraint  60%
incidences (1 year); Patient
‘census/unit at or over

capacity

PRN medication; Focus  47%
groups (staff)

No. compulsory injections & 80%
restraints

Patient-staff Confliot 40%
Checkiist (PCC-SR; staff)

Semi-structured interviews  80%

Observations; Formal 100%
interviews (patient & staf)
Observations; Informal 100%
interviews

Admissions records (2 60%
years)

In-depth interviews 100%

Semi-structured interviews  80%

No. seclusion incidences &  80%
PRN medication use (1

month); Security use (5

months); Interviews & focus
groups (patients, relatives,

staff)

Admission charts (3 years) ~ 80%

Semi-structured interviews  60%
(n = 9); Focus groups (n =
10)

No. patient interaction (time  67%
study); Questionnaires

(patients & staff); In-depth
interviews (patients); Clinical
observations

Semi-structured interviews  80%

Safety incidents reports (6 80%
months); Questionnaire

(patients & staff)

Semi-structured interviews ~ 80%

Semi-structured interviews  80%

No. seclusion incidences (3 67%
months pre & post

intervention);

semi-structured interviews

(13 months post

intervention)

Semi-structured interviews  100%

Semi-structured interviews  100%

(patient & staff)

Ethnographic observations  60%
based on 84h of

observation at morning and
afternoon over a 10-week

period

Ethnographic observations ~ 60%
based on 84h of

observation at morning and
afternoon over a 10-week

period

Ethnographic observations  60%
based on 84h of

observation at morning and
afternoon over a 10-week

period

Building/design Domain

feature

Noise ES

Locked ward doors ECS/A

Crowding/lack of ss
space; < 100 square

feet (9 square
meter)patient

Artwork in patient ESS/A
lounge: 1) nature

photograph, 2)

landscape (abstract-
representational), 3)

chaotic abstract

Single rooms, SSESEC
communal areas

(spatial, adjust.

furniture), low social

density, noise

reduction, control,

garden, nature views,

nature art, daylight,

sightlines

foom-communal areas

Locked ward doors EC

Single vs. SSEC
mixed-gender wards,

soft lights at night

(oppose to flashiight

use), closed bedroom

doors

Crowding, personal  SSEC
‘space/common areas

of adequate size,

visibity (ward design &

location nursing

rooms), rules managing

spaces & people

accessiilty (incl.

personal space &

territoriality), tangible

boundaries (locked

doors, closed-off areas

e.g., kitchen)

Crowding, locked ward ~ SS ES EC
doors, beds not in

room & frequently

moved, noise

Natural light in patient ~ ES
rooms, either bright

(max. 5000 lux) or dim
(max. 300 lux)

Seclusion room SSECS/A

Bright lighting, air S
conditioning & other
noise, strong smells
(cleaning products),
need for quiet and
soltude space
Eight-bed close
observation area in
fish-bowl design (lack
of privacy and doors,
no environmental
withdrawal possibities
given shared room),
mixed-gender ward,
prison-fike atmosphere,
poor environmental
conditions (vathroom,
toilets) and lttle comfort
Sunlight in patient ES
rooms, either morning
(max. 15,500 lux) or
evening (max. 3000 lux)
Lack of privacy in glass
treatment rooms, sterile
(low stimulation)
environment, lack of
activity amenities
Closedvs. opened /A
nursing station (removal

of window glass)

SSESECS/A

SSES

Locked ward doors ECS/A

Female-only area EC

Spatial confinement (f  EC S/A
hospitalized
involuntaril, secluded
in their rooms, denied
passes off the unit, or
kept to scheduled
passes)

Crowding, noise,
temperature
discomfort, unpleasant
aesthetics, calming
surroundings
(naturalness, color
indoors),
familiar/unfamiiar

SSESECS/A

associations,
mixed-gender settings;
separate nurse station;
facilties not promoting
autonomy

Sensoryroom with ~ ES
equipment

Growding, noise, SSESECS/A
unhygienic conditions,
seclusions rooms,
mixed-pathology ward
Mixed-gender wards,
shared bedrooms,
seclusion rooms

SSEC S/A

Glass ration interior
design (duty station
and across ward), glass
ratio interior design,
glass

CCTV cameras as EC
passive form of

observation,
availability/access to
day-to-day faities

(food and drink), no

access to personal
belongings

Diferent designs of the /A
nursing station (ratio of
Glass, open/closed

pane), CCTV; ledger;

door on the side

ESECS/A

Outcome

Well-being (violent
ideation)

Mental health (increased
adverse feelings:
Depression/hopelessness,
anger/frustration/iritation,
teeling

trapped/desperate to
escape,
worthless/rejected,

hinted recovery impacts)

Well-being (aggressive
behavior via seclusion
and constraint
incidences)

Well-being (anxiety,
agitation)

Well-being (aggressive
behavior)

Well-being (aggressive
behavior, verbal
aggression, physical
aggression toward
objects, physical
aggression toward
others)

Mental health
(trauma-related safety &
control feelings)

Well-being (Aggressive
behavior)

Mental health
(trauma-related feelings
of confusion and distress,
states of panic, wish to
escape, sleep disruption)

Recovery (length of stay)

Well-being (feelings of
exclusion, rejection,
abandonment, anger,
fear, shame, humilation,
sadness, depressive
feelings)

Mental health [anxiety
and related coping
strategies (.g..
aggression, self-harm,
social withdrawal)

Well-being (feeling
unsafe, discomfort,
feeling traumatized)

Recovery (length of stay)

Well-being (spatial
confusion, boredom,
feeling trapped, need for
distraction)

Well-being (etter verbal
communication with staff,
patient needs are better
met, feeling less
bothersome &
threatening)

Mental health (significant
emotional distress and
symptoms (state of
panic, suicidal thoughts,
nervousness, depression,
fearfuiness, anger),
feeling dependent,
decreased
self-confidence,
passiveness, feeling safe
from the outside)
Well-being (perceived
safety and experience of
care, satisfaction,
comfor)

Well-being (aggressive
behavior fostered by

feeling trapped, losing
autonomy)

Well-being (absconding
behavior,
comfort/discomfort,
feelings of safety, healing
association, boredom,
lack of autonomy,
psychological distance to
staff)

Mental health (perceived
reduction in symptoms
(staff and patients),
calming and aiding
de-escalation, relaxing
and stress reducing,
socialization, increased
communication)

Well-being (aggressive
behavior, emotional
distress)

Well-being (feeling
unsafe, vulnerable,
threatened)

Well-being (actual and
sense of safety,
mesmerizing, distraction,
confusion, lack of
orientation)

Well-being (aggressive
behavior, being

frightened and disturbed,
comfortable/uncomfortable)

Well-being (psychological
distance between staff
and patients/rehabilitative
interaction,
communication, feeling
overly scrutinized)

Study type categorization based on MMAT; Target population refers to studly interest concerning patients [pathology], staff or both; Domain. SS, Social Stimulation; ES, Environmental Stimulation; EC, Environmental Control; S/A,
Symbolism/Association. Outcome concerned mental health, well-being and treatment outcomes.
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Dimension/Environmental Health Outcomes
characteristic

Recovery Mental health Well-being
Social stimulation
Crowding x Females who self-harm: Trauma-related feslings of confusion and x
distress, panic, wishes o escape, sleep disruption [Lindgren et al., (77)
-QLPH)
Shared patient rooms incl. x Females who self-harm: Trauma-related feslings of confusion and x
close observation area, distress, panic, wishes o escape, sleep disruption [Lindgren et al., (77)
beds in hallway -QLPH]
Mixec-gender ward x Females with history of abuse: Trauma-related feelings of safety and x

control [Gallop et al., (75) - QLD]
Environmental

stimulation
Noise x Females who self-harm: Trauma-related feelings of confusion and x
distress, panic, wishes o escape, sleep disruption [Lindgren et al., (77)
- QLPH);
Multiple stimulation, stress x ASC: Anxiety and coping behavior [aggression, self-harm, social x
inducing withdrawal; Maloret and Scott, (79) - QLPH]
Sunlight in patient rooms Depression: x x
Shorter length of stay [Beauchermin and
Hays, (91) - QTNRQX; Benedeti et al.,
(81)- QTNRQX]
Control
Ward conditions affording x Females who self-harm: Trauma-related feslings of confusion and x
ltle control distress, panic, wishes to escape, sleep disruption [Lindgren et al,, (77)
-QLPH)
Facilties offering x Females with history of abuse: Trauma-related feelings of safety and x
behavioral independence control [Gallop et al, (75) - QLD]

MMC, Mixed-methods convergent design; MMS, Mixed-methods; sequential explanatory design; QLD, Qualtetive (descriptive); QLGT, Qualitative (grounded theory); QLPH, Qulitetive
(ohenomenological); QLTF, Qualtative (interpretive theoretical framework); QLTA, Qualtative (thematic analysis); QTD, Quantitative (descriptive); QTNRCS, Quantitative non-randomized
(cross-sectional); QTNRQX, Quentitative non-randomized (quasi-experimental; Xthere were no findings associated with the environmental characteristics of recovery, mental health
or well-being.
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