
C L I N I C A L I N V E S T I G A T I ON

Workforce resilience supporting staff in managing stress:
A coherent breathing intervention for the long-term
care workforce

Brittany S. DeGraves RN, BScN Honors1 | Heather Titley PhD1 |

Yinfei Duan PhD1 | Trina E. Thorne MN-NP1 | Sube Banerjee MD2 |

Liane Ginsburg PhD3 | Jordana Salma PhD1 | Kathleen Hegadoren PhD1 |

Cybele Angel PhD1 | Janice Keefe PhD4 | Ruth Lanius MD PhD5 |

Carole A. Estabrooks PhD1

1Faculty of Nursing, University of Alberta, Edmonton, Alberta, Canada
2Faculty of Health, University of Plymouth, Plymouth, UK
3School of Health Policy and Management, Faculty of Health, York University, Toronto, Ontario, Canada
4Department of Family Studies and Gerontology, Mount Saint Vincent University, Halifax, Nova Scotia, Canada
5Schulich School of Medicine & Dentistry, Western University, London, Ontario, Canada

Correspondence
Brittany S. DeGraves, Faculty of Nursing,
University of Alberta, 5-007 Edmonton
Clinic Health Academy, Edmonton, AB
T6G 1C9, Canada.
Email: degraves@ualberta.ca

Funding information
Healthcare Excellence Canada

Abstract

Background: Staff in long-term care (LTC) homes have long-standing

stressors, such as short staffing and high workloads. These stressors increased

during the COVID-19 pandemic; better resources are needed to help staff man-

age stress and well-being. The purpose of this study was to evaluate the effect

of a simple stress management strategy (coherent breathing).

Methods: We conducted a pre–post intervention study to evaluate a self-

managed coherent breathing intervention from February to September 2022. The

intervention included basic (breathing only) and comprehensive (breathing plus a

biofeedback device) groups. Six hundred eighty-six participants were initially

recruited (359 and 327 in the comprehensive and basic groups respectively) from

31 LTC homes in Alberta, Canada. Two hundred fifty-four participants completed

pre-and post-intervention questionnaires (142 [55.9%] in comprehensive and

112 [44.1%] in basic). Participants were asked to use coherent breathing based on

a schedule increasing from 2 to 10 min daily, 5–7 times a week over 8 weeks. Par-

ticipants completed self-administered online questionnaires pre- and post-

intervention to assess outcomes—stress, psychological distress, anxiety, depres-

sion, resilience, insomnia, compassion satisfaction, compassion fatigue, and

burnout. We used a mixed-effects regression model to test the main effect of
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time (pre- and post-intervention) and group while testing the interaction

between time and group and controlling for covariates.

Results: We found statistically significant changes from pre- to post-intervention

in stress (b = �2.5, p < 0.001, 95% CI = �3.1, �1.9), anxiety (b = �0.5,

p < 0.001, 95% CI = �0.7, �0.3), depression (b = �0.4, p < 0.001, 95%

CI = �0.6, �0.2), insomnia (b = �1.5, p < 0.001, 95% CI = �2.1, �0.9), and

resilience (b = 0.2, p < 0.001, 95% CI = 0.1, 0.2). We observed no statistically

significant differences between the two intervention groups on any outcome.

Conclusions: Our findings suggest that coherent breathing is a promising

strategy for improving stress-related outcomes and resilience. This intervention

warrants further, more rigorous testing.
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INTRODUCTION

Over the past years, staff in long-term care (LTC) homes
have faced significant stressors and challenges, including
short staffing, aggression from residents, and increased
workloads.1–3 These stressors were compounded during
the COVID-19 pandemic, as staff faced additional chal-
lenges such as fear of infection, resident isolation, death
of residents, and increased infection control protocols.
Studies report increased insomnia, stress, depression, and
anxiety in LTC staff during the pandemic.4–8

Managers, nurses, and care aides in LTC homes care
for vulnerable older adults, often in their last stages of
life, most of whom have some form of dementia. Of these
staff members, care aides provide upwards of 90% of the
direct care. Most care aides are middle-aged older
women, immigrants, and speak English as their second
language.1,2,9 To maintain their mental and physical
health and deliver quality care to residents, these essen-
tial workers need simple, effective strategies to help man-
age workplace stress and overall well-being.4–8 In
qualitative studies conducted by our team during the
COVID-19 pandemic, staff emphasized an urgent need
for an intervention and requested practical strategies.4,8

At the same time, policymakers and managers were
interested in supporting the evaluation of interventions
that could be implemented without undue delay or cost.

Coherent breathing is a simple, free, and accessible
structured technique that involves breathing through the
nose deep into the belly with equal inhalations and exha-
lations to a count of 4, 5, or 6.10–12 Coherent breathing
activates the parasympathetic nervous system and down-
regulates the sympathetic nervous system, synchronizing
the heart rate and breathing (becoming coherent), reduc-
ing heart rate and blood pressure and increasing heart
rate variability.10–12 Recent randomized controlled trials

and systematic reviews associate coherent breathing
(and similar techniques) with many outcomes, including
improvements in depression, anxiety, and overall
well-being.10,11,13,14 These improvements can potentially

Key points

• Healthcare workers in long-term care have
long-standing stressors and need strategies to
help manage workplace stress and maintain
well-being.

• The intervention, coherent breathing, is a sim-
ple strategy previously found to improve men-
tal and physical health.

• Improvements in stress, psychological distress,
and other mental health outcomes were found
following the eight-week intervention for staff
in long-term care homes.

Why does this paper matter?

Staff in long-term care homes have faced increas-
ing stressors over the COVID-19 pandemic and
require strategies to help manage their workplace
stress and well-being. Improving the stress of the
staff in long-term care is essential both for their
quality of work-life and for the residents who rely
on them to provide quality care. This paper
describes a simple, no-cost intervention, coherent
breathing, which we found to help improve mea-
sures of stress and other health outcomes, includ-
ing insomnia. This paper provides a foundation
for future clinical research focused on improving
the well-being of staff in long-term care homes.
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influence quality of work-life and health outcomes,
including burnout and insomnia.10,11,13 Studies using
similar breathing interventions for healthcare staff during
COVID-19 included a pilot and a quasi-experimental
study, both using a pre-post design. Both identified
potential improvements in sleep, stress, anxiety, and
depression; however, neither were conducted in LTC.15,16

We located no literature reporting the effects of
coherent breathing for LTC staff. As this is a diverse
group consisting primarily of racialized immigrant
women who provide essential services to vulnerable older
adults and continue to face ongoing work stressors
unique to their jobs and the LTC setting, evaluating the
strategy with them is an important step. This study aimed
to evaluate a coherent breathing intervention combined
with a brief stress education program for staff working in
LTC settings in Alberta, Canada, in 2022.

METHODS

Design

We conducted a pre–post two-group intervention (with
no control group) evaluation between February and
September 2022.

The intervention

The intervention had three components:

• An orientation session before the education session to
discuss the project timeline and details.

• A 30-minute stress management education session
before beginning coherent breathing.

• Coherent breathing for 8 weeks after the education
session.

• Optional virtual support sessions.

Education session

The session included information about stress and the
body's response to stress. During this session, participants
learned grounding techniques to notice how they are
breathing and where they are holding tension in their
bodies before completing coherent breathing.10,12,14

Coherent breathing

Participants were taught to breathe slowly into their
belly to a count of 4, 5, or 6 (depending on what was

comfortable) and exhale with an even flow using the
same steady count.

Frequency and duration

Participants were given a schedule and encouraged to
complete one breathing session daily, five to seven times
a week, gradually increasing from 2 to 10 min per session
over 8 weeks. This schedule was created using previous
literature10,12,14 that focused on similar breathing inter-
ventions and consultation with two team members who
are psychiatrists, one specializing in trauma.

Intervention groups

The basic group completed the intervention with breath-
ing only. The comprehensive group completed the
breathing intervention with a biofeedback device
(HeartMath Inner Balance Monitor), which they kept after
study completion.17 This monitor is placed on the partici-
pant's ear and connects to an app on their mobile phone to
provide real-time feedback on their breathing, heart rate, and
heart rhythm. This device has been used in mindfulness
practices, allowing participants to visualize their progress.17,18

Setting

This project occurred in 31 LTC homes in Alberta, Canada.

Sample

LTC home sample and recruitment

LTC homes were recruited as a convenience sample using
email and phone calls with LTC managers, directors of care,
and organizational directors. Homes were allocated to inter-
vention groups based on when they could start the project.
The homes who agreed to participate first could choose
whether to go into the comprehensive or basic group.

Following the recruitment of the homes, managers
chose a “home liaison”, who could be any staff member.
This liaison was the primary contact with the research team.

Participant eligibility criteria

Participants were care aides, registered nurses (RN),
licensed practical nurses (LPNs), or managers with access
to a smartphone, tablet, or laptop with internet to con-
nect to Zoom.19
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Participant sample and recruitment

Home liaisons recruited participants using posters pro-
vided by the research team. They collected the names
and email addresses of participants who volunteered and
sent them to the research team.

Remuneration

Participating LTC homes received a $500 stipend to cover
minor expenses associated with participation, providing a
liaison, staff recruitment and distribution of materials.
Participants received a $5 coffee gift card at the beginning
of the project and a $50 grocery gift card following the
project to thank them for their time.

Procedures

Sessions

Participants received a printed welcome package with
instructions on joining the orientation and education ses-
sions at the beginning of the intervention. We used Zoom19

to provide the sessions hosted by a trained research assistant.
We offered additional support meetings to help with ques-
tions about the breathing technique or technological chal-
lenges. Sessions were scheduled multiple times a week at
different times (morning, evening, and night) to accommo-
date shift work. Participants who could not attend a session
were provided with a link to a recording. Research assistants
emailed participants during week four of breathing practice
and hosted an optional check-in Zoom19 session to answer
questions and see how breathing practice was progressing.

Surveys

Survey measures capturing mental and physical health
and quality of work-life outcomes were administered
before the education session and after the 8-weeks of
breathing. A short knowledge test was administered
before and after the education session and after the
8-weeks of breathing. Participants received links to
the questionnaires via email and were asked to complete
them independently online via REDCap.20

Adherence (Fidelity)

Intervention adherence (fidelity enactment), specifically
the number of daily breathing practices per week

compared to our recommended weekly schedule, was
obtained from daily participant paper-based diaries.

Measures

Mental health, stress, and anxiety outcomes

Stress
Perceived Stress Scale (PSS-10), a 10-item valid and reliable
scale measuring feelings of self-perceived stress within the
last month. Stress level is calculated as the sum of scores;
higher scores indicate higher stress (range 0–40).21–23

Psychological distress, anxiety, and depression
Patient Health Questionnaire (PHQ-4),24,25 a 4-item
Likert scale. The sum of all items indicates the score of
psychological distress; a higher score suggests higher dis-
tress (range 0–12). Anxiety and depression are scored by
the sum of two items each (range 0–6).24,25

Health and work-life quality outcomes

Insomnia
Insomnia Severity Index (ISI), a 7-item Likert scale mea-
suring sleep patterns in the last 2 weeks. The sum of the
seven items is calculated; higher scores indicate more
severe clinical insomnia (range 0–28).26–30

Resilience
Brief Resilience Scale (BRS)31 is a 6-item measure of resil-
ience through stressful events. For an overall score, three
scale items are reverse scored, and the mean of all items
is calculated. A higher score indicates higher resilience
levels (range 6–30).31

Professional quality of life
Professional Quality of Life Assessment (ProQoL-9)32–35

has 3 subscales of 3 items each – compassion fatigue
(ProQoL-CF), compassion satisfaction (ProQoL-CS), and
burnout (ProQoL-BO). Respondents are asked to look
back over the last 30 days. Each sub-scale is on a 5-point
Likert scale; scores per subscale range from 3 to 15.32–35

Knowledge test

We developed a 12-item true/false and multiple-choice
test to evaluate the potential change in the participant's
knowledge of stress at the three-time intervals (pre-
and post-education and follow-up after the 8-week
intervention).
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Analysis

We used descriptive statistics (frequencies, percentages,
means, and standard deviations) to describe variables
and repeated measures ANOVA to test cross-time changes
(pre-, post- and one follow-up) in knowledge test scores.
We used a mixed-effects linear regression model, specifi-
cally a random intercept model, for each outcome to test
the main effects of time (pre-and post-intervention) and
group (comprehensive vs basic) on the outcome. This
resulted in a series of nine models, one for each outcome.
Mixed-effects linear regression models account for corre-
lations between repeated measurements within each par-
ticipant. We added a time-by-group interaction to the
model to test whether pre–post outcome scores differed
by group (comprehensive vs basic group). The mixed-
effects linear regression models controlled for multiple
covariates (see Supplemental Material S1). The covariates
were time-invariant (as covariates were collected in the
pre-intervention questionnaire only) and were considered
potential confounders that may be associated with group
assignment based on discussions among the research
team, current literature, and statistical associations
among variables. We calculated standardized outcomes,
Z-Zscores (variable-mean/standard deviation) to allow
for comparisons of pre-post changes between various out-
comes. Our regression analysis used the z-scores and
original outcome scores separately as dependent vari-
ables. The p-value was adjusted with Bonferroni's correc-
tion to control for multiple hypothesis tests. The adjusted
p-value for significance was p < 0.006.

A sensitivity analysis using calculated adherence
scores and time-by-adherence interaction was completed
using our regression model to determine if pre-post out-
comes differed by adherence score and if adherence
biased our regression results. Analyses of the data were
completed in SPSS and SAS.36,37

Ethics

Ethical approval was obtained from the University of
Alberta Research Ethics Board (Pro00106029). Additional
operational approval was obtained from the participating
organizations. Participants completed written consent
forms prior to their participation.

RESULTS

Six hundred eighty-six (686) participants were initially
recruited for the intervention: 359 in the comprehensive
group (with biofeedback device) and 327 in the basic

group. Of the 686 initial participants, 383 completed base-
line (pre-intervention) measures and started coherent
breathing; 254 completed the baseline measures, breath-
ing intervention, and post-intervention measures, for an
overall attrition rate of 63.0% (completion rate 37.0%). A
comparison between individuals who only completed the
baseline measures (n = 129) and those who completed
all measures (n = 254) can be found in Supplemental
Material S2. Of the 303/686 individuals who did not com-
plete the baseline measures, we do not have data. Of the
254 who completed pre- and post-study questionnaires,
142 (55.9%) were in the comprehensive group, and
112 (44.1%) were in the basic group.

Demographics

LTC home characteristics, participant demographics, and
health habits are found in Table 1. Among the 254 partici-
pants, 126 (49.6%) were care aides, 98 (38.6%) were
nurses, and 30 (11.8%) were managers. Most participants
were female (n = 227, 90.1%), aged 30–49 (n = 154,
61.1%), born outside of Canada (n = 166, 67.2%), and
spoke English as a second language (n = 150, 59.3%).

Reasons for not completing the study

We conducted a short survey of participants who did not
complete the intervention (37 responses). Three main
reasons for not completing project components were
identified: (i) personal circumstances such as ill-health
(8), (ii) other commitments such as family and work (21),
and (iii) project inaccessibility such as time and effort
needed to participate or technical issues (11). These
results align with reasons for drop-outs sent via email by
individuals who officially withdrew.

Adherence

Of the 254 participants, 116 (81.7%) of the 142 from the
comprehensive group and 76 (67.9%) of the 112 from
the basic group completed breathing diaries. The compre-
hensive group participants completed breathing sessions,
on average, 5 days per week, reaching a mean duration of
9.3 min per session by Week 8. Participants in the basic
group completed breathing on average 5.7 days per week,
reaching a mean duration of 9.4 min by Week 8. Among
the 192 individuals who completed breathing diaries, on
average, both groups completed the recommended 5–7
sessions per week and reached or almost reached the
recommended duration of 10 min by Week 8.

WORKFORCE RESILIENCE: BREATHING INTERVENTION 757
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TABLE 1 Demographics of participants and characteristics of long-term care homes (Time 1).

Participant characteristics (n = 254)

Comprehensive Basic Total

Group n (%) 142 (55.9) 112 (44.1) 254 (100)

Sex n (%) n (%) n (%)

Male 16 (11.4) 8 (7.1) 24 (9.5)

Female 124 (88.6) 103 (92.0) 227 (90.1)

Other 0 (0) 1 (0.9) 1 (0.4)

Age range (years) n (%) n (%) n (%)

<30 10 (7.1) 8 (7.1) 18 (7.1)

30–39 38 (27.1) 24 (30.4) 72 (28.6)

40–49 46 (32.9) 36 (32.1) 82 (32.5)

50–59 33 (23.6) 24 (21.4) 57 (22.6)

>60 13 (9.3) 10 (8.9) 23 (9.1)

English as a first language n (%) n (%) n (%)

Yes 46 (32.6) 57 (50.9) 103 (40.7)

No 95 (67.4) 55 (49.1) 150 (59.3)

Cultural/Racial groups n (%) n (%) n (%)

Filipino 59 (42.1) 21 (19.1) 80 (32.0)

White 32 (22.9) 51 (46.4) 83 (33.2)

Other 49 (35.0) 38 (34.5) 87 (34.8)

Role n (%) n (%) n (%)

Care aide 85 (59.9) 41 (36.6) 126 (49.6)

Nurse (RN/LPN) 43 (30.3) 55 (49.1) 98 (38.6)

Manager 14 (9.9) 16 (14.3) 30 (11.8)

Hours of housework n (%) n (%) n (%)

0–2 hours 42 (30.0) 55 (49.1) 97 (38.5)

2+ hours 98 (70.0) 57 (50.9) 155 (61.5)

Shift worked most of the time n (%) n (%) n (%)

Day shift (between 0700 and 2000) 80 (57.6) 77 (68.8) 157 (62.5)

Other (start after 1400, rotating shifts) 59 (42.4) 35 (31.3) 94 (37.5)

Hours worked in 2 weeks Mean (SD) Mean (SD) Mean (SD)

Hours worked 62.1 (19.9) 62.2 (24.5) 62.2 (22.0)

Time worked in current role Mean (SD) Mean (SD) Mean (SD)

Years 10.8 (15.0) 9.4 (8.6) 10.2 (12.6)

Multi-habit Mean (SD) Mean (SD) Mean (SD)

Number of habits (0–4) 0.3 (0.6) 0.4 (0.7) 0.3 (0.6)

Multi-coping strategies Mean (SD) Mean (SD) Mean (SD)

Number of coping strategies (0–5) 0.8 (0.8) 1.1 (1.1) 0.9 (1.0)

Long-term care home characteristics (n = 31)

Care home characteristic Total

Group n (%)

Comprehensive 13 (41.9)

Basic 18 (58.1)

758 DEGRAVES ET AL.
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Knowledge test

There were no statistically significant changes in the test
scores from pre-education to post-education and after-

the-eight-week follow-up for managers. Significant
changes were observed between three time points for
nurses and care aides; however, these changes were small
with large confidence intervals (Supplemental Material

TABLE 1 (Continued)

Participant characteristics (n = 254)

Comprehensive Basic Total

Region n (%)

Edmonton 18 (58.1)

Calgary 8 (25.8)

Other 5 (16.1)

TREC vs. non-TREC n (%)

TREC 18 (58.1)

Non-TREC 13 (41.9)

Facility-ownership type n (%)

Public 6 (19.4)

Private 9 (29.0)

Voluntary 16 (51.6)

Facility size n (%)

Small (<80 beds) 6 (19.4)

Medium (80–120 beds) 9 (29.0)

Large (>120 beds) 15 (48.4)

Other (long-term care organization) 1 (3.2)

Note: One individual who selected other (sex) identifies as non-binary. ‘Multi-Habit’ is a sum of the yes scores on a select all apply question asking participants
(yes = 1, no = 0) if they use alcohol, cannabis, tobacco, or sleeping aides. ‘Multi-coping strategies’ is a sum of participant yes responses to a select all that apply
question asking (yes = 1, no = 0) if they participate in any of the following activities: Yoga, Tai Chi, Meditation, Church/Spiritual Activities or Other. TREC vs non-
TREC: TREC homes were those that have previously participated in projects associated with our research team (Translating Research in Elder Care or TREC).

TABLE 2 Reported mental health scores pre- and post-intervention.

Comprehensive group Basic group

Pre-scores mean (SD) Post-scores mean (SD) Pre-scores mean (SD) Post-scores mean (SD)

PSS-10 19.0 (4.9) 16.7 (5.0) 19.2 (5.1) 16.4 (4.9)

PHQ-4 Distressa 3.0 (2.6) 2.1 (2.4) 3.4 (2.9) 2.3 (2.7)

PHQ-4 Anxietya 1.7 (1.5) 1.2 (1.4) 1.9 (1.6) 1.4 (1.6)

PHQ-4 Depressiona 1.3 (1.3) 0.9 (1.2) 1.5 (1.6) 0.9 (1.4)

BRS 3.4 (0.6) 3.5 (0.6) 3.4 (0.6) 3.5 (0.6)

ISI 8.4 (5.0) 7.1 (4.7) 9.1 (5.5) 6.9 (5.1)

ProQoL-CFb 6.5 (2.4) 6.1 (2.1) 6.3 (2.3) 5.9 (2.2)

ProQoL-CSb 12.5 (2.2) 12.6 (2.2) 12.4 (1.9) 12.6 (5.1)

ProQoL-BOb 7.9 (2.7) 7.8 (2.6) 8.3 (2.6) 7.5 (2.5)

Abbreviations: BRS, brief resilience scale; ISI, insomnia severity index; PHQ-4, patient health questionnaire for anxiety and depression; ProQoL-BO,
professional quality of life-burnout subscale; ProQoL-CF, professional quality of life-compassion fatigue subscale; ProQoL-CS, professional quality of life scale-
compassion satisfaction subscale; PSS-10, perceived stress scale.
a3 scores are calculated for the PHQ-4: psychological distress (PD), depression, and anxiety. The PHQ-4 is a short form of the PHQ9 and is used as a brief
screening scale.
bProQoL Scales Interpretation: ProQoL-CS: higher score is higher professional compassion satisfaction, ProQoL-CF: higher score is higher compassion fatigue,
ProQoL-BO: higher scores can be interpreted as higher levels of burnout.
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S3 and S4). Our baseline scores were high, suggesting we
had a ceiling effect and that our test was not sufficiently
sensitive.

Mental health outcomes

Pre- and post-intervention mental health and well-being
scores from the 254 participants in both groups can be
found in Table 2. The adjusted main effects model results
can be found in Table 3.

Mental health, stress, and anxiety outcomes

Statistically significant improvements (p < 0.006) from
pre-to-post were found in perceived stress (PSS-10,
b = �2.5, p < 0.001, 95% CI = �3.1, �1.9), psychological
distress (PHQ-4, b = �0.9, p = 0.00, 95% CI = �1.3,
�0.5), anxiety (PHQ-4, b = �0.5, p = 0.00, 95%
CI = �0.7, �0.3), and depression (PHQ-4, b = �0.4,
p = 0.00, 95% CI = �0.6, �0.2).

Health and work-life quality outcomes

Statistically significant (p < 0.006) pre–post improve-
ments were observed for resilience (BRS, b = 0.2,
p = 0.00, 95% CI = 0.1, 0.2) and insomnia (ISI, b = �1.5,
p = 0.00, 95% CI = �2.1, �0.9).

However, changes in quality of work-life (ProQoL-9)
were not statistically significant (p < 0.006): compassion
fatigue (b = �0.3, p = 0.05, 95% CI = �0.5, �0.003),
burnout (b = �0.4, p = 0.007, 95% CI = �0.7, �0.1), and
compassion satisfaction (b = 0.1, p = 0.41, 95%
CI = �0.1, 0.4).

Standardized results

In the main effects model including standardized scores
(Table 4), PSS-10 scores fell by 0.5 standard deviations
(SD) compared to 0.3 SD or less for other outcomes.

Intervention group

We identified no statistically significant main effects of
the intervention group on any outcomes (Supplemental
Material S1). However, significant time-by-group interac-
tions before p-value adjustment (p < 0.05) were observed
for insomnia (ISI, b = �1.3, p = 0.04, 95% CI = �2.5,
�0.03) and burnout (ProQoL-BO, b = �0.7, p = 0.01,T
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95% CI = �1.3, �0.2). These outcomes improved more
from pre-to-post-intervention in the basic group com-
pared to the comprehensive group. See Figure 1 for the
statistical interactions for these statistically significant
variables and Supplemental Material S5 for the time-
by-group interaction results.

Adherence sensitivity analysis

In the sensitivity analysis including adherence scores
from the 75% of participants (192/254) who completed
the breathing diaries, there were no statistically signifi-
cant results after p-value adjustment for the main effects
of adherence group or the interaction of the time-
by-adherence (Supplemental Material S6 and S7). We did
not include the adherence variable in our primary model,
as we only have the data for 75% of the participants.

DISCUSSION

Various breathing methods, including coherent breath-
ing, are commonly used in many fields, such as psychia-
try and psychology; however, to our knowledge, no
studies have looked at the influence of this technique on
LTC staff.10 Our findings are positive and encouraging,
albeit observational and from a non-representative sam-
ple with no control group to compare outcomes. Our
study included a diverse sample of largely racialized
immigrant women who speak English as a second lan-
guage, consistent with the demographics of the care aide
population in Canada.1,2,9 This study is the first of which

we are aware to identify positive associations between
coherent breathing and mental health and quality of
work-life outcomes for LTC staff.

Our findings suggest that coherent breathing may be
a useful strategy to improve stress, mental health, physi-
cal health, and quality of work-life outcomes in LTC staff.
These findings are, therefore, important as they are the
first of which we are aware to demonstrate such improve-
ments. These improvements are particularly important
for staff in LTC homes where quality of work-life has
been long neglected. These homes have long struggled
with care quality issues and providing a high quality of
life and end-of-life to their residents, who are largely vul-
nerable older adults in the last stages of life. Improving
stress management is thus essential to LTC staff for their
well-being, and the residents who depend so heavily on
them to meet their complex needs.1–5,9

The standardized results of our study (Table 4) sug-
gest that the intervention may have had a stronger effect
on general stress (PSS-10) compared to other outcomes.
Therefore, general self-perceived stress, such as that mea-
sured with PSS-10, may be an important outcome in
future studies focused on similar interventions. The clini-
cal significance of these results in our study population
requires further investigation.

Our findings align with the findings of studies in
other populations that have included healthy adults and
individuals with anxiety or depression. Using similar
breathing interventions, these studies have observed
reductions in stress and improvement in mental and
physical health outcomes, including anxiety and
sleep.10,11,13–16 Our findings are also similar to studies
focused on healthcare professionals in hospital and
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FIGURE 1 Statistically significant time by intervention group interactions (p < 0.05). The results of the mixed-effects linear regression

analysis that regressed each outcome on time, group, and time-by-group interaction controlling for the covariates listed in the final results

table in the supplemental materials. This figure reports the two outcomes found to be significant in this regression analysis at p < 0.05. The

abbreviation ProQoL represents the Professional Quality of Life Scale; in this case, the figure particularly reports on the burnout subscale.
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community settings during COVID-19 in India and
China. These studies reported improvements in mental
and physical health, insomnia and resilience outcomes
using diaphragmatic and Yogic breathing and different
lengths of breathing sessions.15,16 None of these studies
focused on LTC staff.

In contrast to most literature focused on
biofeedback,9 which reports its usefulness as an adjunct
in similar interventions, our findings did not demonstrate
any advantage to using the biofeedback device. This is
similar to Schlatter et al.'s38 randomized pilot study
addressing medical residents' stress and relaxation, where
no difference was found between relaxed breathing only
and relaxed breathing plus biofeedback groups.38 It may
be useful to explore reasons for this lack of difference in
future studies. In our case, the participants' difficulties
with the biofeedback device may have been a factor,
including difficulties signing into the app, connecting
their sensor to their phone, or not having their sensor
available when they wanted to complete breathing.

Limitations

This study has some important limitations—it was a pre-
post-intervention study with no control group, and the
changes observed may not be entirely due to the interven-
tion. Testing effects are a main concern in a pre–post study
as participants completed the same questionnaire pre- and
post-intervention (i.e., more positive results on post-test are
not uncommon). Events occurring at the same time as the
intervention, such as changes to COVID restrictions and
other potential historical threats, are less likely to have
influenced our results due to the relatively brief duration of
our study (8 weeks). Our high attrition rate and loss of par-
ticipants may have biased our results, although, for the
254 remaining participants, the improvements in mental
and physical health scales are promising. Last, as we used
convenience sampling, sample representativeness and gen-
eralizability are limited.39 Findings should be interpreted
with these limitations in mind.

CONCLUSION

This study addressed calls for practical and accessible
interventions to improve stress, mental health, and qual-
ity of work-life outcomes for staff working in LTC homes
during COVID-19.4,8 This simple coherent breathing
intervention was associated with improved scores on
mental and physical health scales, including improve-
ments in stress, anxiety, depression, psychological dis-
tress, resilience, and insomnia among LTC staff in

Alberta. Coherent breathing may be a useful and simple
strategy for assisting LTC staff with stress management
and is worth further evaluation using a more robust
design. By helping to improve LTC staff's stress and well-
being, this strategy has the potential to positively influ-
ence resident quality of care and quality of life.
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SUPPORTING INFORMATION
Additional supporting information can be found online
in the Supporting Information section at the end of this
article.

Supplemental Material S1. Mixed-effects regression
(Adjusted findings including covariates). Pre–post
changes in outcome scores. Explanation: This table
reports on the main mixed-effects regression model's
findings, including all covariates used in the mixed-
effects regression model to determine the pre–post
changes in mental health outcomes.
Supplemental Material S2. Demographics and reported
mental health scores of participants who did not com-
plete the study compared to those who completed (Time
1). Explanation: This table reports the demographics and
mean reported mental health scores of the 254 partici-
pants who completed the intervention (the main sample)
compared to the 129 individuals who only completed the
pre-measures (at time 1).
Supplemental Material S3. Repeated measures
ANOVA. Pre–post changes in Knowledge Test scores.

Explanation: Repeated measures ANOVA run separately
per each role, to identify the pre–post changes in knowl-
edge test scores between the three time points: pre (pre-
education session), post (directly post-education session),
and follow-up (after the 8-weeks of coherent breathing).
Supplemental Material S4. Pairwise comparisons,
repeated measures ANOVA. Pre–post changes in Knowl-
edge Test scores per role. Explanation: Repeated mea-
sures ANOVA were run separately per each role to
identify the pre–post changes in knowledge test scores
per role. The knowledge test was administered at three
times points, pre (pre-education session), post (directly
post-education session), and follow-up (after the 8-weeks
of coherent breathing). The pairwise comparison mean
difference is the mean difference between the pre- and
post-questionnaires in overall knowledge test scores.
Supplemental Material S5. Mixed-effects regression
model (Adjusted findings including covariates). Time by
intervention group interactions in outcome scores. Expla-
nation: The results of the mixed-effects linear regression
analysis including the regression findings of the time-
by-group (intervention group) interaction while control-
ling for covariates.
Supplemental Material S6. Mixed-effects regression
model (Adjusted findings including covariates). Time by
adherence score interactions in outcome scores. Explana-
tion: The results of the mixed-effects linear regression
analysis including the regression findings of the time-
by-adherence score (the level of participation the partici-
pant had compared to the recommended number of
breathing sessions per week) interaction while control-
ling for covariates.
Supplemental Material S7. Pairwise comparison: Esti-
mated mean difference (post-intervention mean minus
pre-intervention mean) derived from the mixed-effects
regression model including time-by-adherence interac-
tion (adjusted including covariates). Explanation: The dif-
ference in pre–post estimated marginal means derived
from the mixed-effects linear regression model including
time-by-adherence interaction. This table reports the dif-
ference (post-intervention minus pre-intervention) in
means for each mental health outcome based on level
adherence, and reports whether these differences in
means from pre to post were significant.
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Editor's Note

My career in geriatric nursing began at age 15 when I took a job as a nursing assistant in a local, family owned
and operated long-term care (LTC) facility. I primarily worked weekends on either evening or night shifts
where in addition to assisting with, or providing complete personal care for the residents, we were also tasked
with doing all the facility laundry in our spare time (I can still fold sheets like a pro☺). These experiences
cemented my drive to pursue nursing and I'm forever grateful for a long and very satisfying career; however, I
do remember many times when at the end of a long shift, I was physically and/or emotionally drained.

The simple, yet elegant, intervention tested and described in this article resonated with me as soon as it
crossed my desk. The authors acknowledge several methodologic limitations that should be addressed in the
future studies. Despite these limitations, findings suggesting that a low-cost, coherent breathing intervention
improves scores on mental and physical health, is exciting and something that administrators and clinicians
can, and should, support. Although caring for some of the most vulnerable persons in a society can be reward-
ing and even life- and career-changing, we also know from work our colleagues are doing that fundamental
and serious challenges exist in the United States LTC health system (2022 NASEM Quality of Nursing Home
Report: Moving Recommendations to Action – Travers – 2023 – Journal of the American Geriatrics
Society – Wiley Online Library). The potential for LTC staff to use this type of stress-reduction strategy with, or
without access to biofeedback, is an important step in the right direction. I applaud the authors for continuing
this journey to improve the health and well-being of those who do this critical work; If I'd had access to coher-
ent breathing in the 1970's, believe me I would have used it!.
-Christine Bradway, PhD, GNP-C, FAAN, AGSF
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