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Background: The use of control interventions (CIs; acute control medications, physical/mechanical restraint) is associated with negative physical and psychological outcomes, particularly in older adults who are physically vulnerable. The aims of this study were to: (i) report the rates of CI use in older psychiatric inpatients (age 65 – 84 and age 85+), and compare them with younger age groups (18 – 44, age 45 – 64); and (ii) identify the factors associated with non-emergency CI use in older psychiatric inpatients.

Methods: Routinely collected interRAI Mental Health assessments from 2005 – 2018 in Ontario, Canada, were analyzed to determine the rates of CI use. Logistic regression models were used to examine the sociodemographic and clinical determinants of non-emergency and any CI use.

Results: There were 226,119 (female: 48.6%) interRAI assessments, and 85% of those assessed were under 65 years of age. The rates of non-emergency CI use in the four age groups were: 18 – 44 = 9.4%, 45 – 64 = 8.3%, 65 – 84 = 9.9%, 85+ = 13.2%. The most significant determinants of non-emergency CI use in older adults were highest impairments in activities of daily living (ADL Short Form score 8–16: OR = 2.72, 95% CI = 2.42 – 3.06), highest levels of aggression (Aggressive Behavior Scale score 4 – 6: OR = 1.76, 95% CI = 1.57 – 1.98), and highest levels of positive psychotic symptoms (Positive Symptoms Scale score 9+: OR = 1.65, 95% CI = 1.43 – 1.90). Delirium, cognitive disorder diagnosis, cognitive impairment, and falls were also associated with increased CI use odds, as were having the reasons for admission be danger to self, danger to others or inability to care for self. Females were less likely to have non-emergency CI use (OR = 0.84, 95% CI = 0.73 – 0.95). Patients admitted from long-term care homes had significantly greater odds of non-emergency CI use compared with community admissions (OR = 1.18; 95% CI = 1.07 – 1.29).

Conclusion: The higher rates of non-emergency CI use in older psychiatric inpatients is concerning. Alternative non-pharmacological and person-centered management strategies should be considered to support older psychiatric inpatients with functional impairment, positive symptoms, aggressive behavior, cognitive impairment and delirium. The use of CIs could be incorporated as a quality improvement activity to monitor changes at various service provision levels.
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INTRODUCTION

Control interventions (CIs) are often used as a last resort to maintain the safety of behaviorally disturbed psychiatric patients. These interventions include the use of acute control medications, mechanical restraints, chair that prevents rising, physical/manual restraint by staff and seclusion room. In addition to the management of aggression, physical restraints have been used in behaviorally disturbed older adults to carry out medical regimens and to prevent disruption of tubes and dressings, wandering and falls (1–3). Similar rationales for restraint use in a psychogeriatric inpatient unit that were previously reported include prevention of injury to patients, maintenance of treatment regimens, prevention of disturbance to other people, and protecting patients from harm (4). In psychiatry, reported risk factors most frequently associated with the use of coercive measures are male gender, young adult age, foreign ethnicity, schizophrenia, involuntary admission, aggression or trying to abscond and the presence of male staff (5). There is also evidence in the literature to suggest cognitive impairment and dementia are associated with restraint use in various clinical settings including nursing homes, medical wards and psychogeriatric inpatient units (3, 6–9).

The debate on balancing this form of control and possibly coercive treatment against patient autonomy is ongoing. A recent systematic review found the prevalence of restraint use with psychiatric inpatients was between 4 and 20% (5); whereas its prevalence ranged from 33 to 68% in general hospitals (10). While historical rates as high as 64% have been reported for nursing homes, the use of physical restraints and inappropriate use of antipsychotics has dropped precipitously in nursing homes as a result of widespread quality improvement (11, 12). National rates of physical restraint use in Canadian nursing homes are now below 5% (13). The rates of CI use vary a great deal between psychiatric units, regions and countries (14, 15). For example, the mean episodes of physical restraint in a 2-year period, adjusted for bed numbers and occupancy rates, were between 0 and 59.1% in five psychogeriatric admission wards in Victoria, Australia (12).

The use of CIs is associated with many negative physical and psychological outcomes, particularly in older adults who are physically vulnerable. These include falls, pressure injuries, depression, aggression, deep vein thrombosis/pulmonary embolism, longer length of hospital stay and death (2, 7, 16–18). A survey of Finnish psychiatric inpatients aged between 18 and 65 years found that patients were unsatisfied with their overall treatment following physical restraint or seclusion (19). In Canada, practice standards state that nurses should employ multi-dimensional and inter-disciplinary strategies to minimize use of restraints in all care settings (20).

Research on restraint practice in psychiatric services for older adults has received little attention (7). The interRAI Mental Health (interRAI MH) is a comprehensive standardized instrument for evaluating the needs, strengths and preferences of adults with mental illness in inpatient psychiatric settings (21). It provides an assessment of key domains of function, mental and physical health, substance use/behaviors, social support and service use. This present study used a large dataset of routinely collected interRAI MH assessments from 2005 – 2018 in Ontario, Canada. Although falls risk is considered to be one of the main risk factors associated with the use of physical and mechanical restraint in nursing homes, hospitals, and home care (2), none of the 49 studies included in a recent systematic review of restraint use in psychiatry included falls as a risk factor in their investigation (5). The use of interRAI MH in our study allowed an investigation of sociodemographic, physical, falls, cognitive, functional, and psychosocial factors associated with the use of CIs.

The aims of this study were to: (i) report the rates of emergency and non-emergency use of CIs in older psychiatric inpatients (age 65 – 84 and age 85+) and compare them with younger age groups (18 – 44, age 45 – 64); and (ii) identify factors associated with non-emergency use of CIs in psychiatric inpatients aged 65 and over. The emergency use of CIs could be justified to prevent harms in acute or emergency clinical situations, however, non-emergency use of CIs warrants further examination. A better understanding of the determinants of non-emergency use of CIs could potentially identify people who are at risk of being subjected to unnecessary coercive measures. Emergency and non-emergency CI use are differentiated in care planning guidelines associated with interRAI's suite of mental health instruments; (22, 23) and restraint use can be benchmarked as a mental health quality indicator using these instruments (24).



METHODS


Setting and Participants

The study sample includes psychiatric inpatients (aged 18+) with completed interRAI MH admission assessments1 between the last quarter of 2005 and the first quarter of 2018 in Ontario, Canada. The study sample was stratified into four age groups: age 18 – 44, age 45 – 64, age 65 – 84 and age 85+. Beginning in 2005, an interRAI MH assessment is routinely required for each patient within 72 h of admission, at discharge and every 90 days for longer stays by all Ontario psychiatric inpatient hospitals and units. There were 82,411 discharges from 74 psychiatric hospitals and psychiatry units located in general hospitals in Ontario in 2018 (25).

Ethics approval was obtained through the Office of Research at the University of Waterloo (ORE # 30372 and #15436).

The interRAI MH assessment is designed for use by mental health professionals such as nurses, social workers, psychiatrists, psychologists and occupational therapists (21). The assessment process involves clinical consideration of multiple sources of data including communication with the person, the primary support person and other members of the clinical team, observation of the person, review of medical records and other relevant documents (21, 22, 26, 27). All items include standardized definitions, statements of intent, coding guidelines, and illustrative examples to be used by assessors. There are 21 sections in the interRAI MH Assessment Form which includes the domains of intake and initial history, mental state indicators, substance use, harm to self and others, behavior, cognition, functional status, communication, and vision, health conditions, stress and trauma, medications, service utilization and treatments, nutritional status, social relations, employment, education, and finances.


Outcome and Independent Variables

A number of clinical outcome scales and Clinical Assessment Protocols (CAPs) are embedded in the interRAI MH assessment (28). CAPs are used to identify specific clinical conditions or situations to help and inform care plans. In emergency situations, the CI CAP is triggered when a person who (i) has experienced a physical restraint (mechanical, chair prevents rising, or physical or manual restraint by staff), seclusion or acute control medications in the 3 days prior to the assessment; and (ii) was in a psychiatric emergency situation, as indicated by one or more of the following: suicide attempt in the 3 days prior to the assessment, violence toward others in the 3 days prior to the assessment, score of 13 or higher on the long version of the interRAI Positive Symptoms Scale, extreme behavior disturbance in the 7 days prior to the assessment, command hallucinations in the 3 days prior to the assessment, and Aggressive Behavior Scale score of six or higher (28). In non-emergency situations, the CI CAP is triggered when a person who has experienced restraints, seclusions, or acute control medications use in the 3 days prior to the assessment but were not in a psychiatric emergency situation as described above, or has had a long-term history of ongoing restraint use, perhaps in another care setting (28).

The following independent variables and scales listed below were chosen based on the existing literature on CI summarized elsewhere (29).


Clinical and Sociodemographic Variables

Age, gender, ethnicity, marital status, reasons for admission, admission source, legal admission status, capacity to consent to treatment, legal guardian/substitute decision-maker, Diagnostic and Statistical Manual of Mental Disorders-IV diagnosis and past mental health admission.



Clinical Outcome Scales and CAPs

A summary of available CAPs and scales for the interRAI mental health instruments is provided elsewhere (22, 24). Those considered in the current study include: Activities of Daily Living (ADL) Short Form, Aggressive Behavior Scale, Risk of Harm to Others Scale, Severity of Self-harm, Self-care Index, Cognitive Performance Scale, Depressive Severity Index, Positive Symptoms Scale, Falls CAP (28).

ADL Short Form – provides a summary measure of the person's ability to perform ADLs based on four items: personal hygiene, toilet use, locomotion and eating. The scale has a range of 0 – 16, with higher values indicating greater difficulty in performing activities.

Aggressive Behavior Scale – measures the frequency and diversity of aggressive behaviors including verbal abuse, physical abuse, socially inappropriate behavior, disruptive behavior, and resisting care. Scores range from 0 to 12, with higher scores indicating greater frequency and diversity of aggressive behavior (0 = no signs of aggression; 1 – 4 = mild to moderate aggression; 5 += more severe aggression).

Risk of Harm to Others – reflects risk of harm to others with scores range from 0 to 6 (higher scores indicate increased risk of harm to others).

Severity of Self-harm – reflects risk of harm to self with scores range from 0 to 6 (higher scores indicate increased risk to self-harm).

Self-care Index – reflects risk of inability to care for self due to psychiatric symptoms with scores range from 0 to 6 (higher scores indicate decreased ability to care for self).

Cognitive Performance Scale – describes the person's cognitive status and scores ranged from 0 to 6 (0 = intact; one = borderline intact; two = mild impairment; three = moderate impairment; four = moderate to severe impairment; five = severe impairment, six = very severe impairment).

Depressive Severity Index – is a measure for depressive symptoms with higher scores indicating more depressive symptoms (scores range from 0 to 15).

Positive Symptoms Scale (Long Form) – measures the frequency of positive psychotic symptoms such as hallucinations, delusions, abnormal thought process, inflated self-worth, hyperarousal, pressured speech and abnormal/unusual movements. Scores range from 0 to 24 with higher scores indicating higher levels of positive symptoms.

Falls CAP – is triggered when the person has had one of more prior falls.





Statistical Analysis

Data were analyzed using the Statistical Analysis Service (SAS) 9.4 software. Descriptive statistics for clinical and sociodemographic variables were obtained for the four age groups. Bivariate analysis with chi-squared tests was used to investigate the significance of the relationships between independent clinical and sociodemographic variables and non-emergency CI use (dependent variable) in older psychiatric inpatients (age 65+). All independent variables that proved to be statistically significantly (p < 0.05) in the bivariate analysis were entered into logistic regression models predicting non-emergency use of CIs as well as any of CIs. We also included assessment year as a covariate in the models. Results are presented as odds ratios (OR, with 95% confidence intervals, CI) which should be interpreted as the effect that an independent variable has on the odds of CI use. C-statistics were used to provide information on the explanatory power of the models.

As described earlier, the non-emergency situation CI CAP is triggered when a person was not in a psychiatric emergency or has had a long-term history of restraint use in another care setting. The Aggressive Behavior Scale (score ≤5) and Positive Symptoms Scale (score ≤12) are considered in the definitions of non-psychiatric emergency situations being in the lower range of the scales. However, we included these two scales as independent variables because there may still be predictive value using these scales despite their distributions being attenuated based on the CAP coding rules.




RESULTS

A total of 226,119 unique adults aged 18+ were assessed at admission with the interRAI MH during the study period, and about 85% of those assessed were under 65 years of age (n = 191,402 under 65 compared with 34,717 aged 65 years or more). About half the sample (48.6%) was female (n = 109,981). Table 1 provides a profile of the use of CIs, clinical attributes, and sociodemographic characteristics of the sample divided into four age groupings (young adults aged 18 – 44: n = 114,976; middle-aged adults aged 45 – 64: n = 76,426; older adults aged 65 – 84: n = 30,138; oldest-old adults aged 85+: n = 4,579).


Table 1. Comparison of the use of control interventions, clinical and sociodemographic profiles of psychiatric inpatients across 4 age groups (18–44 years, 45–64 years, 65–84 years, 85+ years).
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The rates of CI use showed a slight curvilinear pattern in the four age groups with rates dropping off slightly from young adults to middle-aged adults, followed by steady increments of use in the two oldest adult groups. Rates were more than doubled from a low of 6.4% in middle-aged adults to a high of 15.1% in the oldest-old for emergency use of CI. Similarly, the rates of non-emergency use of CIs were lowest in the middle-aged group (8.3%) and highest in the oldest-old (13.2%).

Acute control medications were the most commonly used CI in all age groups, and they followed the abovementioned trend in age differences. Use of seclusion rooms was most prevalent among young adults; however, mechanical restraints, chairs that prevent rising, and physical/manual restraint by staff were all most likely used with the oldest-old inpatients.

Compared with other age groups, the oldest-old were most likely to be female, admitted due to inability of care for self or danger to others, admitted from a long term care facility, incapable of providing consent, have a legal guardian/substitute decision-maker. However, they were also most likely to not have had a prior mental health admission.

In terms of clinical characteristics, the older age categories were associated with more severe levels of risk of harm to others, aggressive behavior, problems with self-care, falls, cognitive impairment, and ADL impairment. On the other hand, older age groups tended to have lower or comparable scores for self-harm, depressive symptoms and positive psychotic symptoms compared with younger age groups.

With respect to provisional psychiatric diagnoses at admission, older adults and the oldest-old adults tended to have higher rates of cognitive disorders and delirium compared with younger and middle-aged adults. The converse was true for mood disorders, schizophrenia, substance use disorder, personality disorder, anxiety, and intellectual disability.

Table 2 shows the results of the logistic regression analysis examining the sociodemographic and clinical determinants of non-emergency CI use and any CI use. Having established that CI use was higher in older persons compared with young and middle-aged adults in Table 1, we narrowed our multivariate analyses to the subset of inpatients aged 65 and older (n = 34,716 for any CI use and n = 29,646 for non-emergency CI use vs. no CI use). The models showed good overall performance with a c-statistics of 0.78 and 0.83 for non-emergency and any CI use, respectively.


Table 2. Logistic regression models examining the sociodemographic and clinical determinants of any use of control interventions (CIs), and use in non-emergency situations only.
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The specification of the final models was based on the variables found to be significant for non-emergency use. That set of covariates was then applied to the model for any CI use to determine whether the covariates were differentially important for the two patterns of use.

Non-emergency CI use among older persons in psychiatry was affected by a combination of person-level factors as well as health system considerations. Function, cognition, and behavior were important clinical attributes associated with greater odds of CI use. For example, the odds were highest for the highest impairments in activities of daily living (ADL Short Form score 8 – 16: OR = 2.72, 95% CI = 2.42 – 3.06), highest levels of aggression (Aggressive Behavior Scale score 4 – 6: OR = 1.76, 95% CI = 1.57 – 1.98), and highest levels of positive psychotic symptoms (Positive Symptoms Scale score 9+: OR = 1.65, 95% CI = 1.43 – 1.90). Delirium, cognitive disorder diagnosis, cognitive impairment, and falls were also associated with increased odds, as were having the reasons for admission be danger to self, danger to others or inability to care for self. Females were less likely to have non-emergency CI use (OR = 0.84, 95% CI = 0.73 – 0.95).

However, after adjusting for all of these person-level clinical and demographic variables, there was an independent health-system effect related to source of admission. Those admitted from long-term care homes had significantly greater odds of non-emergency CI use compared with community admissions (OR = 1.18; 95% CI = 1.07 – 1.29) after controlling for reason for admission, cognition, ADL impairment, falls, behavior, positive symptoms, and delirium. We also found a historical trend that was statistically significant as of 2011, using 2005 as a reference point. This time period does not correspond to any change in legal framework of non-emergency use of CI; however, it does correspond with the launch of the Mental Health and Addictions Quality Initiative (MHAQI) (30). MHAQI was founded as a collaborative network among hospitals with inpatient psychiatric beds with the aims of pursuing joint quality improvement initiatives. Restraint use was an important initial focus of this network.

When the same covariates were applied to a logistic regression model for any CI use, there were few substantively important changes in the magnitudes of these associations. None of the odds ratios became non-significant and none changed direction in their relationships with CI use.



DISCUSSION

Although the association of age and CI use was reported as mixed in the literature (5, 7, 9), we found a clear trend of increasing CI use with age in this large Canadian psychiatric inpatient sample. Whether considering non-emergency use or any use of CIs, this approach to care was most common in older adults with a peak among the oldest-old. Previous research has not investigated the association between falls and the use of CIs in psychiatric settings (5), but our findings point to this as an important relationship. We found that clinical characteristics of older inpatients affected the use of non-emergency CIs, especially impaired ADLs, cognition, aggression and delirium. However, the use of CIs was also affected by where the person was admitted from after controlling for clinical, demographic, and diagnostic covariates.

The association of impaired ADLs and CI use found in this study is consistent with other international studies. A nationwide survey of institutions for older adults in Norway found that force or pressure was the most frequently used restraint method when performing activities of daily living of their residents (31). Inability to perform ADL activities was also found to increase the frequency of restraint use in a study of psychogeriatric inpatients in Germany (9). Impaired ADL in older adults can be associated with cognitive impairment, and practical guidance on the use of physical restraints with people with Alzheimer's disease has emphasized the consideration of the perceived benefits and potential harms of CI use, regular review of continued restraint use, limiting the use of restraint to a minimal level, and educating clinicians about the risks of physical restraint and safe practice when restraining a person (32).

It is particularly concerning to find that delirium was associated with non-emergency CI use in this analysis. It has been shown that physical restraints can lead to delirium, therefore, should not be used for patients at risk of delirium or have already developed delirium (33). The management of delirium requires addressing both the medical and psychiatric care needs of the patient. A previous study found that patients with delirium admitted directly to a collocated geriatric and psychogeriatric unit, where nurses were dually qualified in medical and psychiatric conditions, had better outcomes and shorter lengths of stay than patients who were transferred to other wards in the hospital (34). Other key components in preventing and managing delirium include staff education, systematic screening, multidisciplinary approach and a focus on non-pharmacological interventions (33). Antipsychotics are often used as an acute control medication in hyperactive delirium. This class of medication can sometimes be effective in treating aggression and agitation in older people with dementia; however, they are not without side effects and could potentially worsen the clinical course of delirium. Interestingly, a previous study found nursing home residents taking antidepressant medication had lower level of aggression (3). It was highlighted that aggression in nursing home residents could be a manifestation of untreated agitated depression. In the same study, pain and other common geriatric physical problems such as constipation and urinary tract infection could trigger aggression in older people with cognitive impairment.

The use of alternatives to physical restraints from the perspectives of older people and staff requires further research (35). Canadian long-term care homes have undergone a large scale reduction in restraint use over the last two decades demonstrating that such a change is entirely feasible (36, 37).

A Canadian qualitative study explored the views of family members of older people in long-term care facilities regarding alternatives to physical restraints and seclusion (38). Family members believed the need for restraint and seclusion could be reduced by creating a stimulating environment in the care facility, introducing individualized occupational therapy programs along with listening, communicating, and assessing the needs of the older people. Patients often thought their opinions were not included in their treatment planning (16). Staff working in acute old age psychiatry inpatient units in Australia thought aggressive behavior in their patients was related to the environment and aggression occurred because staff did not listen to patients (39). Another Australian study found nurses working in acute old age psychiatry inpatient units felt that there were no effective alternatives to the use of physical restraints and seclusion (40), a similar finding reported in a Hong Kong study (4).

An increase in staffing does not necessarily translate to a lower rate of restraint use (31). The reverse also being found that high workload and low percentage of registered nurses was not associated with greater restraint use in a study of 15 Dutch psychogeriatric nursing home wards (6). Restraint reduction programs can be effective in reducing the rates of physical restraint use. A meta-analysis of nine randomized controlled trials (RCTs)/cluster RCTs found significant effects with restraint reduction programs (41). These programs typically used education to improve the care provided to older people by helping carers to identify alternatives to restraint use and by providing information about the care of older people with dementia (42). Other interventions included providing a change-agent or an expert for ongoing consultations (41). For example, a restraint reduction program in a convalescent medical ward in Hong Kong resulted in the rates of restraint use reduced from 13.3 to 4.1% (8). Assessing communication and baseline behaviors could prevent CI use in people with dementia, in particular those behaviors that place a patient at risk of CI use, for example, falls risk, interference with treatment devices such as feeding tubes, intravenous lines, urinary catheter (43). In addition, appropriate education and support has been recommended to address the ethical and workplace cultural issues associated with the practices of restraint and seclusion (40).

There are four main applications in the use of interRAI instruments: care planning, outcome measurement, resource allocation and quality improvement (22). When the non-emergency CI CAP is triggered, appropriate person-level intervention to address the associated factors found in this study should follow as part of the care planning. The use of CIs, particularly in non-emergency situations, can be used as a quality indicator for performance monitoring at service/facility and population levels. Multimodal interventions involving leadership, policies, staff training and education are shown to reduce physical restraint use in inpatient psychiatric settings (44). There have also been quality improvement initiatives that effectively reduce physical restraint use in hospital settings (45, 46).

Quality of care should not be considered within health sectors alone. A more person-centered approach is to employ a health systems perspective to examine how individuals are cared for in different settings. The finding that prior long-term care placement was an independent predictor of non-emergency and any CI use, while controlling for numerous other covariates, is of great concern. These results raise the possibility of care driven not by personal needs, but by system-level factors that should be irrelevant to care strategies. This then begs the question of whether the care of persons who are transferred from long-term care to inpatient psychiatry facilitates received improved or worsened care for their mental health needs.

The main limitation of this study is that different types of CIs are collectively analyzed as one category of interventions. The determinants of each individual CI could be different. For example, Mah et al. found 72% of an earlier cohort of Ontario psychiatry inpatients restrained with a chair that prevents rising were 65 years and older (14). Chair restraint was the most frequently CI used in older inpatients, followed by mechanical/physical restraint and acute control medication (14). Future studies could examine the determinants of each type of CIs separately. Nevertheless, this study provides evidence about CI use rates that can serve as a baseline and monitored over time as a quality indicator at a population level. It also serves as a first step in highlighting the higher rates and the factors associated with CI use in older psychiatric inpatients. Indeed, immediate action should be taken to publicly report on the use of CIs in inpatient psychiatry in Canada, as is already done in the long-term care sector through the Canadian Institute for Health Information's public reporting portal (13).



CONCLUSION

This study found higher rates of CI use in older psychiatric inpatients who are the most vulnerable group in our society. Non-emergency use of CIs in inpatient psychiatric units was associated with older people who had impaired ADLs, aggression, positive psychotic symptoms, cognitive impairment, delirium and falls. The use of alternative strategies such as non-pharmacological and person-centered management strategies to meet the needs of older people with these presentations should be implemented first. Staff education and support programs could improve practice and ultimately protect our older people from potential maltreatment. The use of CIs in inpatient psychiatric units should be incorporated as a quality improvement activity to monitor changes at various service provision levels. The use of CIs should be reported publicly as is already done in long-term care.
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FOOTNOTES

1Note in Ontario, an earlier version of the interRAI MH known as the Resident Assessment Instrument Mental Health (RAI-MH) is used. The interRAI MH replaced the RAI-MH as the international standard in 2007.
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