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Abstract

Background: Nationwide, emergency response systems depend on 9-1-1 telecommunicators to prioritize, triage,
and dispatch assistance to those in distress. 9-1-1 call center telecommunicators (TCs) are challenged by acute and
chronic workplace stressors: tense interactions with citizen callers in crisis; overtime; shift-work; ever-changing
technologies; and negative work culture, including co-worker conflict. This workforce is also subject to routine
exposures to secondary traumatization while handling calls involving emergency situations and while making time
urgent, high stake decisions over the phone. Our study aims to test the effectiveness of a multi-part intervention to
reduce stress in 9-1-1 TCs through an online mindfulness training and a toolkit containing workplace stressor
reduction resources.

Methods/design: The study employs a randomized controlled trial design with three data collection points. The
multi-part intervention includes an individual-level online mindfulness training and a call center-level organizational
stress reduction toolkit. 160 TCs will be recruited from 9-1-1 call centers, complete a baseline survey at enrollment,
and are randomly assigned to an intervention or a control group. Intervention group participants will start a 7-week
online mindfulness training developed in-house and tailored to 9-1-1 TCs and their call center environment; control
participants will be “waitlisted” and start the training after the study period ends. Following the intervention group’s
completion of the mindfulness training, all participants complete a second survey. Next, the online toolkit with call-
center wide stress reduction resources is made available to managers of all participating call centers. After
3 months, a third survey will be completed by all participants. The primary outcome is 9-1-1 TCs’ self-reported
symptoms of stress at three time points as measured by the C-SOSI (Calgary Symptoms of Stress Inventory).
Secondary outcomes will include: perceptions of social work environment (measured by metrics of social support
and network conflict); mindfulness; and perceptions of social work environment and mindfulness as mediators of
stress reduction.

Discussion: This study will evaluate the effectiveness of an online mindfulness training and call center-wide stress
reduction toolkit in reducing self-reported stress in 9-1-1 TCs. The results of this study will add to the growing body
of research on worksite stress reduction programs.

Trial registration: ClinicalTrials.gov Registration Number: NCT02961621 Registered on November 7, 2016
(retrospectively registered).
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Background
The effectiveness and efficiency of an emergency re-
sponse system depends on 9-1-1 telecommunicators
(TCs), the emergency call receivers and dispatchers who
are the first first-responders to assist people in distress.
9-1-1 TCs prioritize and triage incoming calls delivered
via myriad channels (cell and landline phone; TTY for
deaf-and-hard-of-hearing citizens); collect and distill call
information; dispatch police, firefighters, emergency
medical technicians, and paramedics; and may issue
medical and other instructions to callers while they
await the assistance dispatched to the scene. Each 9-1-1
TC fields thousands of calls every year, ranging from
trivial to life-threatening, while simultaneously monitor-
ing and entering data into up to six different computer
screen displays in real time during each call.
Much of the research on stress in first responders has

been focused on police and firefighters, and the relation-
ship between their trauma exposures and post-traumatic
stress disorder (PTSD) [1, 2]. Although it is known that
vicarious or secondary exposure can create secondary
traumatic stress (i.e., behaviors and emotions resulting
from knowledge about a traumatizing event that was ex-
perienced by another person and the desire to help that
person) [3, 4] or compassion fatigue (i.e., cumulative
stress) [4–7] in first responders, few studies have focused
specifically on the occupational stressors and work-
related stress symptoms of 9-1-1 TCs. Troxell (2008),
one of the first to study 9-1-1 TCs, reported high peri-
traumatic distress (i.e., responses occurring at the time
of a trauma and immediately after) and a positive rela-
tionship between peritraumatic distress and compassion
fatigue in 9-1-1 TCs [8]. Pierce and Lilly (2012) added to
these findings by assessing traumatic call exposure, peri-
traumatic distress, and PTSD symptoms in 9-1-1 TCs,
reporting high levels of peritraumatic distress and a
moderate, positive relationship between peritraumatic
distress and PTSD symptom severity. This research sug-
gests that direct, physical “incident scene” exposure(s) to
traumata may not be necessary to cause or to increase
risk for PTSD in 9-1-1 TCs [9].
The adverse outcomes associated with exposure to

acute and chronic occupational stressors are costly and
include physical and mental diseases, and impaired work
performance, which can threaten the attainment of an
organization’s critical mission(s) [10]. In addition to
trauma exposures, 9-1-1 TCs are subject to those
stressors commonly encountered by non-emergency call
center workforces, including: fast-paced and time-urgent
decision-making; tense interactions with distressed and
sometimes abusive callers; time pressure to meet call
processing requirements; and a negative work culture,
which can include co-worker conflict, and a lack of
appreciation or recognition from supervisors [11, 12].

Rameshbabu et al. (2013) reported that rotating shifts,
common in 9-1-1 TCs, and their accompanying inad-
equate sleep were negatively associated with physical
health outcomes in call center personnel [13]. Long
hours of sedentary, high mental demand computer work,
also ubiquitous in TCs, have been found to increase the
risk for musculoskeletal symptoms [14] which can also
be associated with psychological distress [15, 16]. Work-
place environmental conditions such as lighting, ventila-
tion, temperature, break/lunch room availability, and
workstation ergonomics have also been found to exacer-
bate work-related stress in TC workforces [11, 12]. In
addition, frequent technology updates including incre-
mental and major “upgrades” in technologies, also com-
mon in the TC workplace, can cause “technostress” which
has been shown in other worker groups to be associated
with decreased job satisfaction and declines in productiv-
ity, commitment to the organization, and intention to
remain on the job. [17]

Project aims
The objective of this study is to develop and test the
effectiveness of an evidence-based, multi-level interven-
tion program designed to reduce stress in 9-1-1 TCs.
The project’s primary aim is to:

� develop, implement, and test the effectiveness of an
individual-level online mindfulness training to
reduce stress in 9-1-1 telecommunicators.

The secondary aims are to:

� develop and test the effectiveness of an
organizational-level online worksite stress reduction
toolkit utilized by 9-1-1 TC managers that is
designed to reduce or minimize sources of stress in
the 9-1-1 call center environment.

� test if the multi-level intervention program will lead
to increases in TCs’ positive perceptions of the call
center social work environment.

� test if participation in the mindfulness training
increases mindfulness.

� test if increases in TC’s positive perceptions of the
call center social work environment and increases in
mindfulness serve as mediators of stress reduction in
9-1-1 TCs.

Conceptual framework
Borrowing from the literature on occupational stress, in-
dividual stress, and coping response we developed a con-
ceptual framework that describes how this multilevel
intervention is expected to effect stress in 9-1-1 tele-
communicators (Fig. 1). At the individual level, mindful-
ness training is hypothesized to increase an individual’s
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ability to regulate their emotional response to stressors,
whereas the call center manager-directed organizational
level intervention is hypothesized to reduce worksite
stressors and increase perceived social support by imple-
mentation of targeted strategies and worksite policies.

Mindfulness and stress
While there is no universally agreed upon definition,
mindfulness can be defined as the individual’s ability to
pay attention to and be aware of present moment ex-
perience, closely observe and describe sensations, per-
ceptions, thoughts, and feelings, and act with full
awareness [18]. A growing literature base has established
the salutary effects of mindfulness-based interventions
(MBIs). MBIs model, teach and cultivate the inner atten-
tional resources of a trainee with the goal of learning to
recognize and accept stress responses. Through recogni-
tion and acceptance, individuals learn to no longer rely on
avoidance or suppression of emotional responses. Avoid-
ance and suppression of emotional responses have been
connected to greater stress levels and psychopathology
following exposure to distressing events [19–23]. Mindful-
ness has been reported to be positively correlated with
compassion satisfaction [24, 25] and inversely correlated
with compassion fatigue [26–28] and burnout [29–31].

Mindfulness has also been associated with reduced stress
in firefighters and paramedics [32] and MBIs have also
been associated with fewer PTSD symptoms in combat
veterans [33–38]. Specific to 9-1-1 TCs, a recent cross sec-
tional/non-intervention study showed that increased
mindfulness was inversely correlated with self-reported
symptoms of stress [39]. And regarding delivery of mind-
fulness training, online MBIs have been shown to be
effective in a number of workplace settings [40–46].

Worksite environment and stress
In occupations such as the 9-1-1 TCs’, in which work
demands are high and worker control is low, employee
wellness and stress-mediated outcomes can impact
attrition, turnover, burnout/exhaustion and absenteeism
[47, 48]. Worksite characteristics affect employees’ prod-
uctivity, satisfaction, and stress; however, an array of
interventions may improve the quality of the work envir-
onment, and worksite health promotion activities can
support employees’ healthy behaviors. The role of
managers in particular, as a resource and support to em-
ployees has been highlighted as a significant component
of organizational-level interventions that can reduce or
mitigate stress [49–51]. In addition, interpersonal conflict
between employees is a stressor amenable to intervention,

Fig. 1 Conceptual Framework
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for example, by training supervisors to adopt strategies for
conflict management [52] and assisting organizations in
adoption of anti-bullying policies [53]. Other known strat-
egies for promoting organization-level wellness include
healthy nutrition and exercise programs [54] and the re-
duction or elimination of environmental hazards in the
workplace [11]. Thus, an array of interventions have been
documented to improve the quality of the work environ-
ment, reduce symptoms of stress, and improve worker
health- but the vast majority of this research has been
conducted with non-9-1-1 TC workers.

Methods/design
Study design
The study is a longitudinal multi-stage study design that
consists of a randomized controlled trial to evaluate the
effectiveness of an online mindfulness training in reducing
symptoms of stress in 9-1-1 call-center TCs, followed by
3 months access to an online call center stress reduction
activity toolkit for the call center managers. We will re-
cruit TCs from multiple enrolled 9-1-1 call centers nation-
wide. As shown in Fig. 2, at enrollment, TCs will complete

a baseline stress survey and will then be randomized to ei-
ther a mindfulness training intervention or wait-list con-
trol group. Following the mindfulness training, both the
intervention and control groups will complete a post-
training survey. Next, managers from all participating call
centers will be provided access to the online Toolkit. After
three months of access, all 9-1-1 TCs (training and control
groups) will be asked to complete a post-toolkit survey.

Population and procedures
The study population consists of 9-1-1 TCs working in
multiple 9-1-1 call centers serving urban, suburban and
rural areas in the United States. All participating call
centers respond to 9-1-1 calls for fire, medical or police
emergencies, with many centers responding to all three
emergency call types.
Recruitment will be conducted in two stages. First, the

study team will conduct an outreach campaign to 9-1-1
call centers, using industry publications and listserv an-
nouncements, to enroll call centers into the study. Next,
at enrolled call centers, 9-1-1 TCs will be recruited
through staff announcements, recruitment flyers, email,

Fig. 2 Study Design
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and word-of-mouth. After obtaining electronic informed
consent, participants will be asked to provide demo-
graphic (age range, gender) and other information (length
of employment, etc.) and complete the baseline survey.
All participant information is stored on computers.

Randomization
Respondents from each enrolled call center who are eli-
gible, have provided their informed consent, and have
completed the baseline survey, will be randomized into
either the mindfulness training group or wait-list control
group.

Description, Design & Development of Interventions
Individual-level mindfulness training
The online mindfulness training is composed of seven
modules to be completed weekly, over a 7-week time
period. Each weekly online module is expected to
require participants between 20 to 30 min to complete.
Each individual module consists of the following
components:

� A short video introducing the theme for the week
� A few paragraphs describing the theme and

activities for the week
� An audio-guided meditative stress reduction exercise
� Suggestions for brief mindfulness activities that can

be performed throughout the day
� A brief check-in form for participants to let study

staff know how the training is going
� A moderated discussion board on which participants

can post questions/comments if they wish

The mindfulness training is developed by clinicians
and investigators who are trained mindfulness
teachers and practitioners. The training is adapted
from the widely-used Mindfulness-Based Stress Re-
duction (MBSR) program, an evidence-based training
program originally implemented as in-person training
[55, 56]. For our project, the MBSR training content
was modified, abbreviated, and revised to accommo-
date an online format and tailored to meet the con-
straints and needs of the 9-1-1 TC population.

Organizational-level stress reduction toolkit
The online Toolkit is comprised of several modules
providing evidence-based and expert-informed content
and strategies for call center managers to consider and
implement in an effort to reduce select stressors and
increase network support in their worksites. The spe-
cific topics were selected based upon consultations and
guidance from our research program advisory board
consisting of call center managers from throughout our
catchment area. The on-line toolkit includes modules

focused on the following content areas: Conflict man-
agement; Bullying in the Workplace; and Reducing
Technostress; with additional resources on Health and
Wellness. Content is specifically tailored for managers
and for their utility in 9-1-1 call centers.

Procedures
Implementation protocols
After completing the baseline survey, participants will be
assigned a study ID number and are randomized to
either start the online mindfulness training (the inter-
vention group) or are assigned to the wait-list control
group.
Two weeks following the end of the online mindful-

ness training all participants will be asked to complete
the second survey. Two weeks following the end of the
call-center-level toolkit availability, all participants will
be asked to complete the third survey.

Online mindfulness training
During the 7-week training period, the intervention
group will be contacted each week, receiving two emails:
one containing the link to that week’s training module
and one providing additional suggestions for incorporat-
ing that week’s stress reduction activities into daily liv-
ing. Participants will be encouraged to complete the
training on a designated weekday to allow approximately
7 days between each module. Participants will also be
encouraged to practice the mindfulness skills introduced
in the module throughout the week for approximately
10 min every day.

Online stress reduction toolkit
Following the intervention group participants’ comple-
tion of the mindfulness training and completion of the
second survey, managers of all participating call centers
will be provided with a link to access the Toolkit and are
asked to share the link with other administrative
personnel at their call center who may be in a position
to implement any of the suggested activities. Managers
will have access to the Toolkit for 3 months and will re-
ceive bi-monthly emails encouraging them to use the
Toolkit content and directing them to specific modules
of the Toolkit. After 3 months access to the Toolkit, all
participants complete the third survey.

Measurements
Main outcome
The study main outcome is the TC’s self-reported stress
as measured by the Calgary Symptoms of Stress Inven-
tory (C-SOSI), a validated 56-item scale designed to
assess various subjective symptoms of stress with 8
factor derived subscales, each consisting of 6-9 items:
Depression, Anger, Muscle Tension, Cardiopulmonary
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Arousal, Sympathetic Arousal, Neurological/GI, Cognitive
Disorganization, and Upper Respiratory Symptoms [57].
Subjects are asked to indicate the frequency with which
they have experienced a particular symptom during the
prior one week timeframe.

Mediating variables
Data regarding the following variables hypothesized to
serve as mediators to the main outcome will be collected.

� Social Support: Perceptions regarding social support
(at work with coworkers and at home with family
and friends), assessed by two separate visual
analogue scales (VAS). Prior research has established
the reliability and concurrent validity of these
measures in another first responder sample [58].

� Network Conflict: The degree of conflict experienced
at home and at work, assessed by two separate VAS.
Prior research has established the reliability and
concurrent validity of these measures in another
first responder sample [58].

� Mindfulness: The Mindful Attention Awareness
Scale (MAAS) will assess attentional sensitivity to
psychological, somatic, and environmental cues [59].
Prior research has documented internal
consistency reliability estimates were of good
quality (α ranged = .89–.93) and test–retest
reliability correlations between the repeated
MAAS measures were all of medium-to-large
magnitude and statistically significant [60]. The
Five Facet Mindfulness Questionnaire (FFMQ) will
assess five factors associated with mindfulness.
Sound psychometric properties for the FFMQ
have been consistently observed, including
construct validity for the global FFMQ score,
as well as adequate to strong internal consistency
for the global score and subscales (α = .67-.93)
[61–68]. The five factor hierarchical structure
has been confirmed in samples of mediators and
non-mediators [61, 68].

Covariates
We will collect the following data that may serve as co-
variates or confounders with our main outcome.

� Demographics: Participants are asked to provide their
age, gender, and years of experience as 9-1-1 TCs.

� Overcommitment (OC): OC refers to an individual’s
exhaustive coping style which can adversely impact
the health and well-being. [69, 70]. In our prior
work, OC has been positively related to symptoms
of stress and negatively related to mindfulness in a
sample of 9-1-1 TCs [39]. OC items are drawn from
the Effort-Reward Imbalance (ERI) scale used to

measure occupational efforts relative to rewards
[69]. We will add one item to increase its relevance
to 9-1-1 TC work.

� Overtime: 9-1-1 TCs will be asked if they have
worked overtime, and if it was voluntary or
mandatory.

� Acute stressor or stress event: Call center managers
will be asked if there was an unusual organization-
wide acute stressful event during the study period.

� Job Demands - mental: Measured with the Mental
Demands subscale (5 items) from the National
Institutes for Occupational Safety and Health
(NIOSH) Generic Job Stress Questionnaire. [71, 72]

� Job Demands - physical: Measured with the Job
Requirements subscale (10 items) from the NIOSH
Generic Job Stress Questionnaire. [71, 73]

� Technostress: Technostress is measured using items
drawn from the Techno-uncertainty and Techno-
insecurity sub-scales of the Technostress creators’
Scale [74] and we will add one Techno-insecurity
item specific to 9-1-1 TC work.

Sample size and power calculations
We anticipate randomizing a total of 160 9-1-1 TCs into
two groups (~ 80 per group), and obtaining outcome
data on survey measures from a minimum of 65 per
group after accounting for attrition (allowing for a loss
to follow-up of about 20%). A rough estimate of a clinic-
ally meaningful effect size was obtained after review of
studies of mindfulness interventions that used the C-
SOSI or SOSI measure as an outcome. We found seven
studies [75–81] that reported sufficient information to
estimate the effect size and within-participant standard
deviations. These suggest that an effect size of 0.4 to 0.5
represents a clinically meaningful effect size. Based on
our prior work measuring 9-1-1 TC stress utilizing the
C-SOSI, this corresponds to a change in C-SOSI score of
about 15 [39]. To give some context, in an unpublished
analysis of stress in this population, a change in C-SOSI
score of 15 was associated with a 30% increase in the
use of sick days. Power calculations were performed
using a two-sample t-test of the pre-post difference in
C-SOSI scores, under the assumption of an effect size of
0.5, a type I error rate of 5%. To achieve 80% power re-
quires data on 65 participants per group; allowing for a
loss to follow up rate of 18% would require a total of
160 participants.

Statistical analyses
The primary hypothesis for this intervention study is
that TCs who are randomized to the online mindfulness
training will report fewer symptoms of stress compared
to TCs who are randomized to the wait-listed control
group.
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Primary analyses
To examine the primary hypothesis we will use repeated
measures mixed effects models, with differences assessed
by interaction terms between randomization group and
follow-up time. The models will include fixed effects for
group (2 levels) and time (3 levels; baseline, post interven-
tion and follow up), site, time–by-treatment interaction,
and an interaction term between the implementation of
the center wide toolkit and the third time point, with a
random intercept for participant. Differences between
groups will be assessed using the time-by-treatment inter-
action term.
The primary outcome variable will be the C-SOSI

symptoms of stress scale. Hypotheses will be conducted
at the 0.05 level of significance without adjustment for
multiple comparisons, with group assigned according to
intent-to-treat.
The effects of possible differential drop-out rates be-

tween the two groups will be assessed using sensitivity
analyses under the assumption that data is not missing
at random. Multiple imputation will be used to impute
missing values for the outcome variable under varying
levels of bias, and the resulting association between level
of bias and differences between the groups estimated.

Secondary analyses
The secondary outcomes examined will include mindful-
ness and perceptions of social work environment. We
anticipate conducting the following analyses:

� Effect of the intervention on mindfulness: We will
examine the effect of the intervention on
mindfulness score using the same model as the
primary analysis with MAAS score as the outcome.

� Effect of intervention on perceptions of social work
environment: We will examine the effect of the
intervention on perceptions of social work
environment (social support and network conflict)
using the same model as the primary analysis with
the 4 VAS.

� Analysis of mindfulness and perceptions of social
work environments as mediators of stress reduction:
We will conduct analyses of the mediation effect of
mindfulness (MAAS measures) and perceptions of
social work environments (workplace social support
and conflict VAS measures) on the intervention,
estimating the direct and indirect causal effects
using the approach of Imai [73].

� Effect of training participation on stress: Training
participation will be examined using two measures:
number of trainings completed as measured by
access logs for viewing training videos and self-
report mean number of days per week on which
mindfulness was practiced. The effects of level of

participation will be examined using repeated measures
mixed effects models, with the effect of participation
level assessed by interaction terms between level of
participation and follow-up time. The models will in-
clude level of participation as a covariate, fixed effect
for time (3 levels; baseline, post intervention and follow
up), site, time–by-level-of-participation interaction and
a random intercept for participant.

� Effect of online Toolkit: A secondary aim of this
study is to determine the extent to which an online
Toolkit for reducing occupational stress in call
centers improves call center climate four months
post implementation of the Toolkit. We will use a
multi-level model to examine the effects of imple-
mentation of the toolkit (as measured through the
manager survey) on mean call center stress levels
and call center climate, as measured by workplace
support and conflict measures.

Discussion
Emergency response systems depend on 9-1-1 telecom-
municators, the emergency call receivers and dispatchers
who are the first first-responders to assist callers con-
tacting 9-1-1 for aid in emergencies. Research shows
that this workforce is exposed to acute and chronic oc-
cupational stressors; both trauma exposures specific to
emergency response, and those stressors commonly en-
countered by non-emergency call center workforces.
This study will evaluate if an online mindfulness training
and call center-wide stress reduction resources can re-
duce stress in 9-1-1 TCs. The results of this study will
add to the growing body of research on worksite stress
reduction programs, the use of online mindfulness train-
ing in workforce stress reduction, and stress reduction
in 9-1-1 telecommunicators.
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