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Abstract

Background: Physical restraints are used in nursing homes (NHs) despite

their negative consequences. Use of surveillance technologies as alternatives to

physical forms of restraints and negative staff opinions about the appropriate-

ness of restraint use have been postulated to reduce this practice; however,

these have rarely been investigated alongside resident outcome data. This

study aimed to measure physical restraint prevalence in Swiss NHs and its

associations with (a) the use of surveillance technologies and (b) staff's opinion

about the appropriateness of physical restraint use.

Methods: This cross-sectional multicenter study analyzed data on 3,137 staff and

6,149 residents of 292 units in 86 Swiss NHs (2018–2019). Based on routine resident

data, we measured the prevalence of two classes of physical restraint: (a) bedrails or

(b) trunk fixation or seating option that prevents standing. To assess potential fac-

tors associated with restraint use, we applied a logistic multilevel model.

Results: A 11.1% of residents were restrained with at least one form of physi-

cal restraint. Against our hypothesis, surveillance technologies were not signif-

icantly associated with restraint use, and staff members' opinion that the use

of physical restraints was appropriate on their unit was associated with

decreased odds of residents being restrained (odds ratio (OR): 0.48; 95% confi-

dence interval (CI) 0.29–0.80).
Conclusions: Although Swiss NHs have a low prevalence of physical restraint

use, only a minority of NH units do not use any restraints with their residents.

Surveillance technologies seem to be used concurrently with restraints and not

as an alternative. Further research should investigate staff's current and

intended uses of surveillance technologies in practice. Staff members' opinion

that they use restraints inappropriately might correctly reflect overuse of
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restraints on their unit. If so, staff ratings of inappropriate restraint use may

identify units that need improvement.
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INTRODUCTION

Despite physical restraints' known lack of effectiveness
and safety,1,2 they are commonly used in nursing homes
(NHs). Defined as “any action or procedure that prevents
a person's free body movement to a position of choice
and/or normal access to his/her body by the use of any
method, attached or adjacent to a person's body that
he/she cannot control or remove easily,”3 physical
restraints include measures such as wrist or ankle belts,
bedrails, tightly tucked sheets, or (wheel)chairs with
locked tray tables or brakes.2 In addition to the risk of
serious and harmful consequences, physical restraint use
reduces residents' quality of life.4,5 While restraint use
raises ethical questions concerning residents' autonomy,
self-determination, and dignity,6 many NHs still consider
it a necessary safety measure, for example, against falls,
or to deal with certain problem behaviors, for example,
aggression and wandering.7–9

Prevalence for physical restraint use ranges widely
internationally. Beyond country-specific differences, the
heterogeneity of research methods and wide variations in
conceptual and operational definitions impedes interna-
tional comparisons.1,2,10 A 2021 meta-analysis reported a
pooled prevalence of 37% in Europe and of 22% in North
America,2 while a 2021 scoping review reported a median
occurrence of 26.5% in European NHs, with substantial
variability (range: 7.7%–60.5%).10 Several factors have
been investigated in relation to physical restraint use,
such as public reporting policies, organizational charac-
teristics (e.g., staffing), organizational culture, and resi-
dent characteristics. While resident characteristics—
especially higher levels of cognitive deficiency and
dependency—have been repeatedly significantly associ-
ated with increased restraint use, most other factors have
produced mixed results.11–16

The last two decades have seen many changes in the
NH sector in relation to physical restraint use. On one
hand, many countries, including Switzerland in 2013,
have implemented least-restraint policies or laws aiming
to restrict restraint use, which have been hypothesized to
have influenced prevalence rates, staff’ practices, and
opinions.1 In the United States, for instance, the passage
of the Omnibus Budget Reconciliation Act of 1987 has
been associated with a large reduction of the proportion
of restrained residents.17 On the other hand, technologies

have developed and have been increasingly used in
NHs.18 Specifically, the use of surveillance technologies
(e.g., sensor-based, cameras, GPS tracking) has been
hypothesized to lead to the reduction of physical restraint
use as they could be used as a less restrictive alternative
to physical restraints. For instance, residents can wear
bracelets that allow them to go through some doors but
not others, for example, ensuring they do not leave the
facility’ premises but allowing them to walk freely within
the facility.18–21 However, despite its increased use, there
is a striking lack of research on the use of such technolo-
gies in NHs and their effects on physical restraint use.

Staff attitudes about the use of physical restraints
have been explored across many countries. A 2014 sys-
tematic review concluded that, despite a generally nega-
tive attitude toward restraint use, geriatric care staff often
consider restraints necessary.8 The main hypothesis in
the literature is that staff who find the use of restraints
inappropriate are less likely to use such restraints. How-
ever, few studies have linked staff opinions (i.e., their
opinion about the appropriateness of restraint use) to
resident-level measurements of physical restraint use,
and those studies date back from the early 2000s, before
many least-restraint policies were introduced.8,22

Key points

• Physical restraint use was not related to the
use of surveillance technologies in Swiss nurs-
ing home units.

• Staff opinion that their units' physical restraint
use was inappropriate was associated with
higher odds of residents being restrained.

Why does this paper matter?

Although surveillance technology is offered as an
alternative to physical restraint use, our data
show that its use is not associated with lower use
of physical restraints. Further exploration is
needed about the interplay of surveillance tech-
nology and physical restraint use. Staff opinions
about the appropriateness of physical restraint
use might be a helpful indicator of its overuse.
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In this article, we used a socio-technical approach,
which highlights how interactions between social and
technical elements contribute to organizational achieve-
ments, to recognize the interactions between staff and
technology and their influence on restraint use.23,24

To address the knowledge gaps highlighted before,
the study has two aims: (1) to describe the prevalence of
physical restraint use in Swiss NHs and (2) to explore the
association between physical restraint use and (a) surveil-
lance technology use, hypothesizing less restraint use
with more surveillance technology use, and (b) staff opin-
ion toward the appropriateness of restraint use, hypothe-
sizing more restraint use with more positive opinion
regarding its appropriateness.

METHODS

Study design and sample

This study is based on data collected during the Swiss
Nursing Home Human Resources Project 2018 (SHURP
2018), a cross-sectional, multicenter study in Swiss NHs.
Data were collected from a convenience sample of NHs
recruited either (1) by inviting facilities that had partici-
pated in the first edition of the SHURP study25 to partici-
pate again, (2) by inviting randomly-selected NHs, and
(3) by accepting any other facility willing to participate.
Recruitment took place between November 2017 and
March 2019. NHs unable to provide physical restraint use
data for their resident populations were excluded from
the subsample used in this study. We included staff of all
educational levels who had been working in their current
NHs and on their current units a minimum of 20%
(i.e., 8.4 h/week) for a minimum of 1 month. Residents
were included in the sample if their available records
included data on physical restraint use.

Measurements and data collection

Data on residents, staff, unit, and facility characteristics
were collected between September 2018 and October
2019. Residents' data came from routinely collected data
while staff, unit, and facility data were collected with
questionnaires.

Our outcome of interest was physical restraint use
measured at resident level. In this study, it is
operationalized to cover: (1) use of bedrails and (2) use of
trunk fixation or any seating option that prevents resi-
dents from standing up. A resident is considered
restrained if one or both types of restraints have been
applied on six of the seven last days.26 Examples of the
measures are provided in Table 1. In Switzerland,

physical restraint is defined in a similar way as in the
United States (i.e., with MDS 3.0.), although there are dif-
ferences: e.g., the United States is more restrictive in the
definition of the frequency used (i.e., daily use vs 6 of the
last 7 days in Switzerland).27

Resident data (i.e., characteristics, including
cognitive performance scale (CPS),28 and physical
restraint status) were collected by NHs using an updated
version of their resident assessment instrument—either
(1) the Resident Assessment Instrument–Nursing Home
(RAI–NH) or (2) the BewohnerInnen-Einstufungs-und
Abrechnungssystem (BESA) (i.e., resident classification
and billing system). With these instruments, NHs collect
routine data at regular intervals to evaluate residents'
needs, to plan residents' care, and to make health insur-
ance claims. Such assessments must be performed for
each resident upon admission, then at least once every
6 months.29 NH staff is trained and supervised in collect-
ing these data. A pilot study assessed how Swiss NH staff
collected physical restraint data and concluded that it
was collected reliably, reducing the risk of bias.30

Facility, unit and staff data were collected using paper
questionnaires. Facility-level data covered NH's owner-
ship status, while unit-level data covered each unit's size,
type, and staffing level, as well as which types of surveil-
lance technologies were in use. Staff-level data covered
staff opinions on how appropriately physical restraint is
applied on their unit, according to them. This was mea-
sured using 4 items from the appropriateness subscale
of the validated Maastricht Attitude Questionnaire
(MAQ).31 Definitions and measurement of the variables
are presented in Table 1.

Data analysis

We examined the data for completeness, plausibility, and
missing values. Missing values (all <5.0%) are displayed
in Table 2. Missing data were deleted listwise. We com-
puted descriptive statistics for basic characteristics (fre-
quencies, percentages, means, standard deviations [SDs]).
The outcome variable—physical restraint—is binary, that
is, it differentiates residents who were restrained from
those who were not. We performed a 3-level logistic
multilevel analysis to examine factors associated with
physical restraint use at resident level (level 1), modeling
unit-level data and staff data aggregated at unit level on
level 2, and facility-level data on level 3. This approach
was based on a calculation of interclass correlation
1 (ICC1), which indicates the proportions of between-
units and between-facilities variance attributable to the
group level.32 Because ICC1 yielded a value of 0.09 (CI:
0.06–0.12) on the unit level and 0.08 (CI: 0.04–0.11) on
the facility level, both unit and facility IDs were used as
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TABLE 1 Variables' descriptions and measurements

Variables Description and measurement

Facility level

Ownership status Publicly-owned, that is, owned by a government body versus privately-owned, that is, either
for profit or not for profit

Unit level

Size of the unit/ward Size of the unit based on the number of beds, categorized as: small: ≤ 20 beds; medium: 21–
30 beds; large: ≥ 31 beds

Number of FTE/100 beds Number of FTE staff positions divided by the number of beds on the unit, multiplied by 100

Dementia-focus unit Unit offers dementia care: yes/no answer

Use of surveillance
technologies

Use of pressure-detection mats
Use of cameras
Use of an electronic system to
control the ability to open
doors

Use of electronic bracelets

Each item covers a type of surveillance technology either used on the unit or not: yes/no
answer

Individual level

Staff

MAQ subscale on the
staff's opinion regarding
the appropriateness of
physical restraint use on
their unit

The MAQ tool uses a 5-point Likert-type scale from 1 (strongly disagree) to 5 (strongly
agree). Three items are inversely recoded. A score of 1 indicates a negative attitude
towards restraint, that is, finding restraints use inappropriate and a score of 5 indicates a
positive attitude, that is, finding restraint use appropriate. Cronbach's α: 0.74. The unit-
mean was calculated based on individual scale scores. Items are as follow: (A) My ward/
unit uses physical restraints far too often; (B) If we use physical restraints, it is always
necessary; (C) Physical restraints are used too quickly; (D) Physical restraints are applied
as a result of convenience to nursing staff.

Residents

Age Age in years

Sex Female or male

Care level Based on the national reimbursement system, each resident is allocated to one of twelve
levels of care demand, where each increase of one level represents an additional 20 min
of care time needed by the resident per day.

Cognitive Performance
Scale (CPS)

The CPS measures cognitive impairment and is calculated on a scale from 0 (intact) to 6
(very severe impairment). The scale has fine internal consistency, inter-rater reliability
and validity.

Physical restraint status Resident is restrained by either bedrails or by trunk fixation/seating option that prevents
from rising or by both, in the last 7 days: yes/no

In accordance with the definitions of the national quality indicators concerning physical
restraint used in Switzerland, residents who were competent to make decisions and
capable to provide informed consent, and who had either requested or agreed to physical
restraint measures were excluded.

Bedrails Resident is restrained by daily use of bedrails or other devices on all open sides of the bed
that did not allow the resident to leave the bed independently in the last 7 days: yes/no.
These include full-enclosure bedrails or unilateral bedrail at one side of the bed with the
wall on the other side.

Trunk fixation or seating
option that prevents
residents from
standing up

Resident is restrained by daily fixation of the trunk or with seating that prevented the
resident from rising in the last 7 days): yes/no. These include a large number of restraints
such as belt restraints, chair with a locked tray table, geri-chair, wheelchair locked in
front of table, deep chairs, tight sheet, vests, etc.

Abbreviations: CPS, Cognitive Performance Scale; FTE, full-time equivalent; MAQ, Maastricht Attitude Questionnaire.
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TABLE 2 Descriptive results for the overall sample are stratified for units with average use of physical restraints and for units with

above-average use of physical restraints

Overall sample
values

Units with average
or under average
use of physical
restraint

Units with
above-average
use of physical
restraint SMD

Facilities (n = 86)

Ownership status, public, % 50.0 (43) N/A N/A

Units (n = 287 units)a

FTE/100 beds, meana ± SD 49.1 (15.8) 49.4 (15.8) 45.3 (15.5)

Unit size

Small (up to 20 beds), % (n) 28.6 (82) 29.8 (79) 13.6 (3)

Medium (21–30 beds), % (n) 48.1 (138) 47.5 (126) 54.5 (12)

Large (31 beds and more), % (n) 23.3 (67) 22.6 (60) 31.8 (7)

Unit offers dementia-focused services, % yes (n) 72.8 (209) 72.1 (191) 81.8 (18)

Unit leaders (n = 265 units)a

Use of surveillance technologies, % yes (n)

Unit uses pressure-sensitive detection mats 93.6 (248) 94.3 (232) 84.2 (16)

Unit uses electronic bracelets 67.5 (179) 68.7 (169) 52.6 (10)

Unit uses electronic system to control the ability to
open doors

30.6 (81) 31.3 (77) 21.0 (4)

Unit uses cameras 5.7 (15) 5.7 (14) 5.3 (1)

Staff (n = 291 units)a

Appropriateness of physical restraint use (MAQ,
range: 1–5), mean ± SD

4.1 (0.34) 4.1 (0.35) 3.9 (0.27) 0.54

Item Ac: My ward/unit uses physical restraints far
too often, mean ± SD

3.9 (0.47) 4.0 (0.46) 3.6 (0.42) 0.80

Item B: If we use physical restraints, it is always
necessary, mean ± SD

4.0 (0.41) 4.0 (0.42) 3.9 (0.31) 0.22

Item Cc: Physical restraints are used too quickly,
mean ± SD

3.9 (0.39) 3.9 (0.44) 3.7 (0.35) 0.53

Item Dc: Physical restraints are applied as a result of
convenience of nursing staff, mean ± SD

4.4 (0.39) 4.4 (0.39) 4.4 (0.33) 0.10

Residents (n = 6,149)b

Gender, female, % (n) 70.6 (4341) 71.1 (3900) 66.4 (441)

Age in years, mean ± SD 84.8 (10.0) 85.1 (9.3) 81.8 (14.3)

Care level,1–12 mean ± SD 5.8 (2.7) 5.8 (2.7) 6.2 (2.7)

CPS score,1–6 mean ± SD 2.5 (1.6) 2.5 (1.6) 2.6 (1.7)

Physically restrained, % (n) 11.1 (682) 8.8 29.7

Physically restrained by bedrails, % (n) 10.9 (642) 8.7 29.1

Physically restrained by trunk fixation/seating option,
% (n)

2.4 (149) 1.8 7.8

Abbreviations: CPS, Cognitive Performance Scale; FTE, Full-time equivalent; MAQ, Maastricht Attitude Questionnaire; SMD, Standardized mean difference.
aTotal number of units with residents with quality indicator information in the overall sample: 292. The group of units with average use of physical restraints
consists of n = 268; the group of units with above-average use of physical restraints consist of n = 24. We did not receive unit information for 5 units

(questionnaires not sent back); unit leaders: we did not receive unit leaders information for 27 units (questionnaires not sent back); staff: we did not receive
any information from 1 unit (no questionnaires were sent back).
bMissing values for the use of bedrails were of 4.6% (n = 284).
cThese variables have been recoded according to the MAQ manual.
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random effects in the model. Along with resident care
level and cognitive status, facility ownership status, num-
ber of FTE/100 beds, and the unit's focus on dementia
were used as control variables. p-values <0.05 were con-
sidered significant. Two additional multilevel logistic
regression models were also computed separately for
each class of physical restraint (bedrails or trunk fixa-
tion/seating that prevents standing).

To confirm our regression results regarding the rela-
tionship between staff opinion and restraint use, we cat-
egorized NH units in two groups: units with high use of
restraints versus units with average or low use of
restraints. Units were categorized based on a random
effect caterpillar plot using a logistic mixed model
adjusted for resident characteristics (i.e., care level and
cognitive status), with unit as a random effect. This
approach allowed us to discern differences between
units beyond chance and resident characteristics.26

Based on this model, units applying significantly more
restraints than the sample mean were categorized as
“above-average” units and units using average as well as
under-average use of restraints were included in the
“average” group (i.e., because the under-average group,
n = 4, was too small to be its own group). To indicate
effect sizes, we have calculated standardized mean dif-
ferences (SMD), equivalent to Cohens' D. Values of
0.2–0.5 are considered small, >0.5–0.8 medium, and
>0.8 large.33

We used boxplots to illustrate the differences in staff
opinion levels between the “above-average” units and the
“average” units. Boxplots were computed for the MAQ
“appropriateness” subscale and for each of the subscale's
items. Data analyses were performed using R version
4.0.4.32 ICCs were computed using the rptR package,34

logistic mixed models using the lme4 package,35 and
boxplots using the ggplot2 package.36

TABLE 3 Unadjusted and adjusted multilevel logistic regression model to identify factors significantly associated with physical restraint

use at resident level

Unadjusted, n = 5,682a Adjusted, n = 5,682

OR 95% CI p-value OR 95% CI p-value

Facilities

Ownership status: privateb 1.95 1.14–3.36 0.015

Units

Unit size: mediumc 1.12 0.77–1.62 0.560 0.94 0.60–1.47 0.777

Unit size: largec 0.66 0.41–1.04 0.073 0.58 0.33–1.02 0.058

FTE/100 bedsd 1.02 1.00–1.03 0.006 0.98 0.97–1.00 0.024

Unit offers dementia-focus services 1.80 1.30–2.51 <0.001 1.20 0.80–1.78 0.378

Unit uses pressure-sensitive detection mat 1.74 0.88–3.45 0.111 1.71 0.76–3.84 0.192

Unit uses electronic bracelets 0.99 0.72–1.35 0.930 1.04 0.71–1.52 0.851

Unit uses electronic system to control the ability to
open doors

0.97 0.73–1.29 0.826 0.94 0.67–1.33 0.733

Unit uses cameras 1.29 0.70–2.39 0.417 0.92 0.44–1.92 0.815

Staff

Opinions on appropriateness of restraint use from
staff (MAQ)

0.54 0.35–0.82 0.004 0.48 0.29–0.80 0.005

Residents

Care levelb 2.05 1.91–2.20 <0.001

CPSb 1.67 1.53–1.83 <0.001

AIC 3533.9 2352.1

Abbreviations: OR, Odds ratio; CI, Confidence interval; FTE, Full-time equivalent; MAQ, Maastricht Attitudes Questionnaire; CPS, Cognitive Performance

Scale; AIC, Akaike's information criterion.
aThe model included 262 units from 85 nursing homes.
bGiven the inclusion of 12 variables, n = 5,682 had complete cases and a total n of 467 (7.6%) residents were excluded. Significant factors in the table are
in bold.
cUnit size: small ≤20 beds; medium 21–30 beds; large: ≥31 beds.
dThe upper bound for the adjusted model is 0.9991.
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Ethical aspects

This study received an ethics waiver from the appropriate
Swiss ethics committee, as it was observational and indi-
viduals' data were collected anonymously (Northwest
and Central Switzerland ethics committee, BASEC Nr
Req-2018-00420). Each NH participated voluntarily, with
the relevant administrators providing written consent
before the study's start. Individual respondents were
informed about the study; participation was voluntary;
and returning the filled questionnaire was considered as
informed consent. All resident data were anonymized
before being transferred to the study team.

RESULTS

Sample description

Of the 118 NHs initially recruited, 86 had collected physi-
cal restraint data, making them eligible for inclusion. The
final sample consisted of 3,137 staff and 6,149 residents
from 292 units in 86 NHs (see flowchart in Figure S1).
Half (n = 43) of the participating facilities were publicly
owned (i.e., government-owned). The mean number of
residents per unit was 21.1 (SD: 10.0). Of all included staff,
88.2% were female, 25.6% 30 years and younger, 38.4%
between 31 and 50 years old, and 36.0% 51 years and
older. Most were licensed practical nurses (31.3%),
followed by registered nurses (29.5%), nurse aides (21.4%),
and certified assistant nurses (15.5%) (other qualifications:
2.3%). The staff's mean response rate was 67.2%.

Prevalence of physical restraint use in
Swiss nursing home units

A total of 11.1% (n = 682) of residents were physically
restrained with at least one form of restraint (unit-level
range: 0.0%–63.6%). Looking at the two broad classes of
restraints used, 10.9% involved bedrails (n = 642 of 5,865
with valid information, unit-level range: 0.0%–61.1%), and
2.4% involved trunk fixations or seating options that
prevented standing up (n = 149 of 6,149 with valid informa-
tion, unit-level range: 0.0%–60.0%). Both types of restraints
were used on 109 residents. A total of 88 units (30.1%)
spread across 41 NHs used no physical restraints. In
Table 2, we present descriptive facility, unit, staff, and resi-
dent characteristics for the overall sample. There were no
missing facility, unit, and staff data except for FTE/100 beds
(n = 3, 1.0%). Regarding resident characteristics, there were
missing data for age (n = 1, 0.0%), CPS (n = 3, 0.0%), trunk
fixation (n = 3, 0.0%), and bedrails (n = 284, 4.6%). We also

compared characteristics of units with average use of
restraint and units with significant above-average use of
physical restraint in order to illustrate differences between
these two groups.

Association between physical restraint use
and surveillance technology use

Contrary to our hypothesis, our regression analysis did
not show any significant association between the use of
surveillance technologies and physical restraint use (see
Table 3). The descriptive results suggest that units which
use technologies restrain their residents less, but this was
not reflected in the regression model.

Association between physical restraint use
and staff opinions

Contrary to our hypothesis, residents had significantly
lower odds to be restrained in units where staff perceived

FIGURE 1 Boxplot of the “appropriateness of restraint use”
subscale scoring in relation to the prevalence of physical restraint

use on the unit. The units are stratified into two groups: units with

under-average as well as average use of restraints versus units with

above-average use of physical restraints compared to the sample

mean. Maastricht Attitude Questionnaire (MAQ) subscale scores

range from 1–5. Lower scores (towards 1) indicate more negative

attitudes, that is, finding the use of restraints inappropriate, while

higher scores (towards 5) indicate more positive attitudes towards

restraints, that is, finding the use of restraints appropriate. The

average group included n = 268 units; the above-average group

included n = 23 units
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that they were using physical restraints appropriately
(OR: 0.48; 95% CI 0.29–0.80). The boxplots illustrated this
conclusion: in units with lower prevalence of restraint
use, staff found the use of restraints more appropriate
(MAQ median score: 4.10) than their counterparts in
units with higher restraint prevalence (MAQ median
score: 3.99), which perceived the use of restraints as less

appropriate (see Figure 1). There is a medium effect size
between the two groups (SMD: 0.54), see Table 2. We also
produced boxplots for each of the MAQ subscale's indi-
vidual items (see Figure 2). Compared to the main model,
separate models for bedrails and for trunk fixation/
seating options that prevent standing showed no major
differences (see Table S2).

FIGURE 2 Boxplots of the mean ratings of each of the four items from the Maastricht Attitude Questionnaire “appropriateness”
subscale stratified in two groups: units with under-average as well as average use of restraints versus units with above-average use of

restraints. 5 means “strongly agree” and 1 means “strongly disagree” for the four items. (A) My ward/unit uses physical restraints far too

often. (B) If we use physical restraints, it is always necessary. (C) Physical restraints are used too quickly. (D) Physical restraints are applied

as a result of convenience of nursing staff
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DISCUSSION

In our sample of 292 units across 86 Swiss NHs, 11.1% of
residents were physically restrained. Although our
descriptive results suggested that units using surveillance
technologies had a lower number of restrained residents,
we did not find any significant association in our regres-
sion model between surveillance technology use and
restraint use. However, staff's opinion that their units
used physical restraints inappropriately was associated
with higher odds of residents being restrained, suggesting
that team members are aware when their unit is over-
using restraints.

Our results show that Switzerland has a relatively low
prevalence of physical restraint use in international compar-
ison. Studies measuring restraints in a similar way reported
rates of 26% in Germany37 and of 85% in Spain.38 In the
United States, studies have reported rates between 2.7% and
7.4%.39,40 A recent meta-analysis reported an overall pooled
prevalence of 33%1 but noted that the use of administrative
data to measure restrains use (as this study did) yielded the
lowest prevalence (20%) of any method used. This low prev-
alence might additionnally be explained by the fact that
Switzerland does not count physical restraint use in resi-
dents who request it and are capable to give their informed
consent, a differentiation not made in other countries.

A 2009 study focusing on uses of seating options and
fixations as restraints reported that 31% of residents were
restrained in Canada, 20% in Hong Kong, 9% in the
United States, and 6% in Switzerland,41 in contrast to
2.4% in our sample. Reported pooled prevalence figures
range from 8% for chair restraints to 7% for trunk
restraints to 3% for bed belts, and 44% was reported for
the use of bedrails.1 Our results are similar to those of an
earlier (2016) Swiss study that measured the prevalence
of bedrail use (13.0%) and that of trunk fixation/seating
options that prevent standing up (3.4%).26 Staff generally
assess bedrails as less restrictive than belts, which partly
explains the differences in prevalence between the two
general types of restraints.42 A recent scoping review con-
cluded that reported rates of restraint use decreased (non-
significantly) over the last decade, which is to take into
account when comparing our findings to results from
earlier studies.10 While the current study's data indicate a
relatively low prevalence (11.1%) of restraint use, there is
high variability between units (range: 0.0%–63.6%), and
despite research findings suggesting that restraint-free
nursing is an achievable goal in NHs, only 30.1% of our
sample's units were providing such care.43

We also investigated the relationship between the use of
surveillance technologies and rates of physical restraint use.
To the best of our knowledge, this is the first study investi-
gating the use of these devices with data on physical

restraint outcomes. On the basis of the literature, we
hypothesized that surveillance technologies could be used
to reduce and replace more restrictive forms of restraints
(e.g., belts) allowing residents more bodily autonomy while
maintaining their safety.19–21 In our study, this hypothesis
was not supported. This lack of association is in line with
the results from a 2012 qualitative study, which concluded
that Dutch staff tended to consider surveillance technology
as an auxiliary measure to physical restraint use rather than
as an alternative.19 Still, our descriptive results show that
units relying less on physical restraint were using surveil-
lance technologies more (e.g., bracelets: 68.7%) than units
with above-average use of restraints (bracelets: 52.6%). As
such, surveillance technologies might reduce the use of
physical restraints in some cases. However, as we did not
measure surveillance technology use at the resident level,
our data cannot show whether these technologies were
focused on already-restrained residents or on others.

Our study brings much-needed evidence to a current
topic. Previous research suggested that attitudes toward
surveillance technologies were less skeptical in North
America than in Europe.18 In the United States, for
instance, the use of surveillance technologies such as
cameras is already allowed in several states and increas-
ing.44 Cameras are used mainly to monitor staff's behav-
iors, but their use has also been hypothesized to
potentially decrease physical restraint use too.19 How-
ever, these developments are not evidence-based, and this
study does not support the use of such technology to
reduce restraints. Further and particularly experimental
research is warranted to examine ways in which surveil-
lance technologies can be or are used, along with associ-
ated staff behaviors and impacts on residents.

The socio-technical approach highlights the inter-
connected influence of both technologies and people on
quality of care. The literature has suggested that attitudes
play an important part in the decision to use physical
restraints.8,9 For the current study, we assessed one
aspect of staff members' attitude toward restraint use by
measuring the degree to which staff considered physical
restraint appropriate in their daily clinical practice. Over-
all, the staff in our sample rated their units' restraint use
as rather appropriate, with a mean MAQ subscale score
of 4.1 (SD: 0.34) (range of 1: inappropriate—5: appropri-
ate). This aligns with previous European NH findings,
where scores ranged from 3.71 in Portugal to 4.37 in
Austria, with Swiss staff scoring 4.02 (SD: 0.75).42,45–47

Few recent studies have investigated staff attitudes
in relation to their own units' use of restraints in prac-
tice, but none have used a validated scale to do so.22,48

Myers et al.48 found that staff attitudes were not predic-
tive of their self-reported restraint use. In 1999, Karlsson
et al. showed that, despite an overall negative staff
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attitude regarding restraint use, almost a third of resi-
dents were restrained,49 and in 2001, they found staff
less prone to use restraints in restraint-free units than in
others.22

Two decades later, our analyses show that the odds of
residents being restrained were lower in units where staff
reported that they use restraints appropriately. Our fur-
ther analysis confirmed this by showing that staff mem-
bers working in units restraining higher-than-average
proportions of residents tend to feel that restraints are
used too often or too quickly. While there are statistically
significant differences (medium effect size with SMD:
0.54), we do not know whether they reflect differences in
staff's practices. This result does not support our hypothe-
sis, which was that staff members finding restraints use
appropriate were more likely to use them. Our explana-
tion for this result is that staff finds restraints use inap-
propriate when they use it a lot because they are aware of
the overuse of such measures in their unit. Likewise, on
units where physical restraints are used sparingly, if at
all, staff are more likely to consider that they use it
appropriately.

Changes in policies and laws mandating the restric-
tion of restraint use have been implemented in several
countries over the last decades. In Switzerland, a 2013
federal law introduced a principle of restraint-free care,
allowing for exceptions, by laying out a procedure to be
followed before physical restraint measures can be
applied.50 Furthermore, physical restraint use started to
be measured in all Swiss NHs in 2019. Both develop-
ments have led to many practice changes in Swiss NHs
through leadership and staff sensitization, which we
might see reflected in our results.

This study's strengths include its large sample size
and the relatively high participant response rate. It also
has limitations. First, its cross-sectional design does not
allow causal inferences. Second, the included facilities
were not randomly selected, which might have created a
bias, especially regarding the (over-)representation of
higher-performing NHs. This may limit the generaliz-
ability of the results. Furthermore, because of large vari-
ations of physical restraint definitions used in the
literature, prevalence comparisons should be made with
caution. Finally, we used self-reported survey data to
explore factors associated to physical restraint use,
which might have introduced some bias (e.g., social
desirability).

CONCLUSION

In conclusion, despite a low overall prevalence of physi-
cal restraint use, a majority of Swiss NH units still

currently use restraints on their residents. Our findings
do not show a significant relationship between the use of
surveillance technologies and physical restraint use. As
surveillance technologies are being increasingly used in
NHs, its use as an alternative to restraints warrants fur-
ther investigations. Our findings also show that staff
members of units using a lot of restraints perceive that
they are using restraints in an inappropriate way. Future
research should explore the possibility of using staff opin-
ions as an indicator to target units where physical
restraint is routinely overused.
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