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ABSTRACT

introduction: Although diverse factors associated with occupational stress 
have been examined, little is known about it among 9-1-1 Telecommunicators 
(TCs). As the first of the first responders, they experience post-traumatic stress 
disorder due to vicarious trauma and often work long-shifts and overtime. A 
more comprehensive assessment of the factors associated with stress among 
TCs is crucial for development of interventions to reduce occupational stress in 
call centers.
objectives: We aimed to identify the multifaceted factors associated with 
symptoms of stress in 9-1-1 TCs.
Methods: We analyzed data collected as part of a randomized controlled trial 
that evaluated a multilevel stress reduction intervention in 9-1-1 call centers across 
the United States and Canada. Multilevel mixed-effects linear regressions were 
conducted to assess the associations between individual and organizational 
levels of factors and self-reported symptoms of stress, accounting for the lack of 
independence within call-centers.
results: At the individual levels, less resilience, less mindfulness, and greater 
overcommitment were significantly associated with higher levels of stress respectively 
(Coef. [95% CI]; -1.64 [-2.15, -1.14]; -23.07 [-25.53, -20.60]; 3.70 [2.96, 4.45]). At the 
organizational levels, less workplace social support and greater job requirement were 
significantly associated with higher level of stress respectively (-2.40 [-3.54, -1.26]; 
7.87 [2.55, 13.19]). A multivariable analysis, controlling for all covariates, showed that 
mindfulness and workplace social support were protective factors to stress (-19.54 
[-22.07, -17.02]; -0.97 [-1.77, -0.17]), while overcommitment and job requirement were 
risk factors for high levels of stress (1.60 [0.94, 2.26]; 4.20 [0.42, 7.98]).
Conclusions: Our findings initially show that workplace social support plays a 
critical role in 9-1-1 TCs’ stress as a protective factor. We suggest a future study of 
investigating social support at call centers to reduce 9-1-1 TCs’ stress.
Keywords: Stress Factors; Stress Management; Stress Symptoms; 
Telecommunicators; Occupational Stress; Randomized Controlled Trial.

INTRODUCTION

As the first line of emergency services, 9-1-1 Telecommunicators (TCs) are 
repeatedly exposed to vicarious traumatic events, and often work long-shifts and 
overtime including irregular or compulsory work schedules.1 The occupational stress 
contributes to adverse health outcomes. A recent study reported that 17.6% to 24.6% 
of 9-1-1 TCs experienced probable post-traumatic stress disorder (PTSD).2 However, 
little research has been conducted to determine stressors and buffers to stress 
among 9-1-1 TCs, which is essential for development of effective interventions to 
reduce occupational stress.

The various factors associated with occupational stress have been theoretically 
and practically studied in the field of Public Health and Occupational Health. At the 
individual level, many researchers examined resilience3,4 (i.e., the ability to manage, 
recover effectively from stressful experience and adverse circumstances) and 
mindfulnesss5-7 (i.e., enhanced attention to and awareness of current experience 
or present reality) as important individual characteristics that can enhance stress 
management and reduce stress levels. For example, resilience interventions have 
shown significant reduction of occupational stress among nurses working in the 
intensive care units3 and law enforcement officers.4 However, the association 
between resilience and stress among 9-1-1 TCs has not been reported yet.
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A mindfulness-based stress reduction intervention was 
developed specifically for 9-1-1 TCs and evaluated in a diverse 
sample across 30 call centers.5 The results showed a significant 
association between mindfulness and stress levels among 9-1-1 
TCs who had taken the online training.5 Moreover, two systematic 
reviews reported that mindfulness interventions were effective 
in reducing cortisol (a stress hormone) in a variety of small and 
large workplaces.6 as well as reducing anxiety and depression in 
cancer patients.7 Therefore, mindfulness might be an important 
factor that should be included to examine factors associated 
with stress among 9-1-1 TCs.

Another personal characteristic that can be a factor 
in occupational stress is overcommitment, referring to 
the inability to withdraw from work obligations.8 Multiple 
researchers have studied overcommitment as an evaluation 
of Siegrist’s Effort–Reward Imbalance (ERI) model,9,10 finding 
that overcommitment appears to be a risk factor for increased 
job strain.9 A meta-analysis, using 57 studies, reported a 
negative association between overcommitment and immune 
functions.10 Also, emergency telecommunicators who 
reported greater overcommitment showed higher levels of 
stress symptoms scores.11

In short, higher degrees of resilience,3,4 higher degrees 
of mindfulness,5-7 and lower degrees of overcommitment8-10 
are associated with lower levels of stress among healthcare 
professionals3, law enforcement officers4, patients with life-
threatening diseases7 or employees6,9,10. Therefore, we included 
resilience, mindfulness and overcommitment to identify the 
associations with stress among 9-1-1 TCs in order to seek to 
improve previous stress-reduction interventions.

Furthermore, stress reactions are not only related to personal 
states, but also influenced by work environments. Two key 
aspects of work-related stressors have been widely studied: 1) 
job demands/control and 2) interpersonal conflict/social support 
at work, based on Job-demand-control-support model that 
was assessed to predict employee wellbeing and health.12-14 A 
qualitative study15 showed that firefighting dispatchers described 
that job overload and lack of decision latitude contributed to their 
stress, whereas support from colleagues helped to deal with their 
stress. Similarly, high job demands increased psychological stress 
responses, while support from colleagues had a significant effect 
on lower depression and anxiety among women medical workers.12 
A study of jail officers found that unreasonable workloads, less 
control or autonomy, a lack of support at work were associated 
with greater stress.13 Both supports from supervisors and co-
workers were important in preventing intentions to leave and in 
reducing depressive symptoms;14 however, working more than 60 
hours per week was significantly associated with higher levels of 
depressive symptoms among nurses.14

 In shorts, work environments, such as job demands and 
social support are critically related to occupational stress 
among high demands service workers including firefighting 
dispatchers,15 ambulance service personnel,16 medical 
workers,12,14 and jail officers.13 However, these factors associated 
with stress have not been reported in 9-1-1 TCs. Therefore, 
the evaluation of workplace support among 9-1-1 TCs would 
be worthwhile.

Identifying multifaceted factors associated with stress in 
9-1-1 TCs is critical because individual-focused factors would be 
insufficient to capture important determinants of occupational 
stress. In order to reduce stressors and improve occupational 
health outcomes, a more comprehensive assessment of the 
factors associated with stress among 9-1-1 TCs is necessary.

OBJECTIVES

We aimed to identify the individual and organizational 
factors associated with stress symptoms among 9-1-1 TCs.

METHODS

sampling and data Collection
We analyzed data collected as part of a randomized 

controlled trial that evaluated a multilevel stress reduction 
intervention for 9-1-1 TCs in call centers across the United 
States and Canada.17 The data from the baseline survey, which 
was collected between June 2016 and March 2017, was used 
for this analysis. The 9-1-1 TCs were recruited from 9-1-1 call 
centers across the United States and Canada through outreach 
campaign, staff announcement, recruitment flyers, email, and 
word-or-mouth. After participants finished electronic informed 
consent, they completed the baseline survey.

Measurements
Outcome variable. stress symptoms were measured by the 

Calgary Symptoms of Stress Inventory (C-SOSI).18 Participants 
responded to 56 items on a 5-point scale, ranging from 0 (never) 
to 4 (very frequently) regarding physical or psychological 
symptoms associated with stress: depression, anger, muscle 
tension, cardiopulmonary arousal, sympathetic arousal, 
neurological/gastrointestinal disorders, cognitive disorganization, 
and upper respiratory symptoms. The C-SOSI has been widely 
used for cancer patients and families with cancer patients.19,20 
Cronbach’s alpha appeared 0.95 for 9-1-1 TCs.11

Explanatory variables. resilience was measured by the 
Connor-Davidson Resilience Scale (CD-RISC 10).21 Participants 
responded to 10 items on a 5-point scale, ranging from 0 (not 
true at all) to 4 (true nearly all of the time). The total score 
ranges from 0 to 40 with a higher score indicative of higher 
resilience. Previous studies showed good reliabilities indicating 
Cronbach alpha appeared 0.85 among young adults.22

Mindfulness was measured by the Mindful Attention 
Awareness Scale (MAAS)23 that consists of 15 items on a 6-point 
scale, ranging from 0 (almost never) to 5 (almost always). 
Cronbach alpha was 0.84 for emergency telecommunicators.11

overcommitment was measured by a subscale from 
the Effort-Reward Imbalance scale24, appearing 0.85 of 
Cronbach alpha.25 The overcommitment scale consists of 6 
items on a 5-point scale, ranging from 0 (strongly disagree) 
to 4 (strongly agree), indicating a higher score indicative of 
higher overcommitment.24

Job demands was measured by a subscale of Job 
requirement and Mental demand from NIOSH Generic Job 
Stress Questionnaire,26 appearing 0.85 of Cronbach alpha.27 
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Job requirement consists of 10 items on a 5-point scale, 
ranging from 1 (rarely) to 5 (very often). Mental demand 
consists of 5 items on a 3-point scale, ranging from 0 (strongly 
disagree) to 3 (strongly agree).

social support in the workplace was measured by a Social 
Support subscale from Demand-Control-Support Questionnaire 
(DCSQ),28 appearing 0.83 of Cronbach alpha.29 This instrument 
includes social support from co-workers as well as supervisors at 
workplace consisting of 6 items measure with response categories 
ranging from 1 (strongly disagree) to 4 (strongly agree).

Regarding overtime hours, participants were asked a yes-no 
question, “In the past month, have you been REQUIRED to work 
overtime?” and then answered the question, “Please enter the 
number of MANDATORY overtime hours you have worked in 
the past month.”

data analysis
First, we conducted descriptive statistics (frequency, 

proportion, mean, median, and standard deviation) to describe 
the sample characteristics. Second, multilevel mixed-effects 
linear regressions were conducted to examine the individual 
relationships between each factor and stress 
respectively, furthermore, to examine which 
individual and occupational factors are most 
associated with stress symptoms in 9-1-1 TCs 
accounting for all covariates. The reason 
for choosing multilevel mixed-effects linear 
regressions is to account for the lack of 
independence within call-centers, including 
the call center as a random effect and the 
covariates as fixed effects. This means that 
participants who are from the same call centers 
could share organizational stressors specific to 
the call center, and mixed effects models deal 
with the cluster of the same units.

Job position, years of work experience, 
and gender were included to control for 
potential confounding. Job position and years 
of experience would potentially influence the 
outcome variable (stress) and explanatory 
variables (i.e. resilience, mindfulness, 
overcommitment, job requirement, mental 
demand, and social support at workplace). For 
instance, 9-1-1 TCs, who have both roles of call-
taker and dispatcher, could experience higher 
stress levels than 9-1-1 TCs who have only one 
role; and heavy workload from two roles may 
influence their degrees of resilience, mindfulness 
and overcommitment. Also, employees with 
more years of work experience might have 
cumulative stress; on the other hand, they are 
more likely to have more social support from 
their co-workers and supervisor at workplace.

We double checked the rationale for the 
inclusion of these three potential confounders 
by data analyses. The analysis of variance 
(ANOVA) results showed significant 

differences in variances between job position and explanatory 
variables such as overcommitment (p-value = 0.007) and 
mental demand (p-value = 0.008), as well as between years 
of work experience and overtime hours (p-value = 0.001). 
The distribution of gender was not balanced in this study 
population (p-value = 0.02), so gender was also included into 
the model. Other demographic variables were not considered 
as confounders because they were not significantly associated 
with stress.

RESULTS

descriptive analysis for sample Characteristics
The total number of 9-1-1 TCs who participated in the 

baseline survey was 321 from 32 call centers. The majority of 
the participants were between 26 and 45 years of age (67%), 
female (82%), White (85%), and had some college education 
(45%). Most participants had worked for at least two years, only 
13.7% reported less than 2-year experience. Most participants 
served as both call taker and dispatcher (79%) (Table1). Table 2 
shows the average scores of each variable.

Demographics Range Frequency Percent

Age

below 26
26 - 35 years
36 - 45 years
46 - 55 years
56 - 64 year
NA
Total

31
108
106
58
18
0

321

9.66
33.64
33.02
18.07

5.61
0

100.00

Gender

Female
Male
NA
Total

262
58

1
321

81.62
18.07
0.31

100.00

Ethnicity*

White
Black
Native American or Alaskan Native
Asian
Native Hawaiian or Pacific Islander
Hispanic
Others
Mixed
NA
Total

299
9
9
3
2
6
11

10
1

350

85.42
2.57
2.57
0.86
0.57
1.71
3.14
2.86
0.29

100.00

Education

High school/GED
Some college
Associate’s degree
Bachelor’s degree
Post-graduate study or degree
NA
Total

43
145
28
90
14

1
321

13.40
45.17
8.72

28.04
4.36
0.31

100.00

Years of Experience

Less than 2 years
2 - 5 years
6 - 10 years
11 - 20 years
21 - 30 years
Over 30 years
NA
Total

44
74
67
98
27
10

1
321

13.71
23.05
20.87
30.53

8.41
3.12
0.31

100.00

Job Position

Both call taker and dispatcher
Call taker only
Dispatcher only
Other
NA
Total

254
22

1
44

0
321

79.13
6.85
0.31
13.71

0
100.00

* Each category of ethnicity was a polar question (yes/no).

table 1. Demographic Characteristics of the Participants
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individual and organizational factors 
associated with stress

At first, we identified whether each factor is significantly 
associated with stress symptoms at the individual and 
organizational levels. Multilevel mixed-effects linear 
regressions were conducted to examine the associations 
between each factor and stress controlling for gender, the 
years of working experience, and job positions. All individual 
variables were significantly associated with stress symptoms 
(Table 3). Greater resilience and greater mindfulness were 
significantly associated with lower levels of stress symptoms 
(Coef. [95% CI]; -1.64 [ -2.15, -1.14]; -23.07 [-25.53, -20.60]); 
however greater overcommitment was significantly associated 
with higher levels of stress symptoms (3.70 [2.96, 4.45]). At 
the organizational level, more social support in the workplace 
was significantly associated with lower levels of stress 
symptoms (-2.40 [-3.54, -1.26]), while greater job requirement 
was significantly associated with higher level of stress 
symptoms (7.87 [2.55, 13.19]).

Secondly, we determined what factors were most related to 
9-1-1 TCs’ stress, using a multivariate model stress controlling 
gender, the years of working experience, job positions and 
all covariates. The results show that mindfulness and social 
support at workplace were protective factors to stress 
symptoms (-19.54 [-22.07, -17.02]; -0.97 [-1.77, -0.17]), while 
overcommitment and job requirement were risk factors to 
stress symptoms (1.60 [0.94, 2.26]; 4.20 [0.42, 7.98]).

DISCUSSIONS

This study determined cross-sectional associations 
between stress and multilevel factors among 9-1-1 TCs. 
We found that resilience, mindfulness, overcommitment, 
job requirement, and social support in the workplace are 
significantly associated with stress symptoms respectively. 
Moreover, controlling for all covariates, mindfulness, 
overcommitment, job requirement, and social support in the 
workplace are significantly associated with stress symptom.

We compared 
scores of our major 
variables to scores 
from other studies 
that used the exact 
same stress outcome 
measure as our 
study. The stress 
symptoms of 9-1-1 
TCs appeared to be 
slightly lower than 
the average score for 
cancer patients (i.e. 
mean=55, SD=29 VS 
mean =57, SD=31).20 
Nevertheless, given 

that cancer patients 
were facing life-
threating problems, 
9-1-1 TCs’ stress 
levels seem to be 
considerably high.

Regarding 
individual 
characteristics and 
the occupational 
factors, the 
magnitudes of the 
measured concepts 
appear to be 
similar comparing 
to the scores from 
the exact same 
measurements 
from other 
emergency services 
professionals; 
however, 9-1-1 TCs 

Outcome variable Observation Mean Median SD Min Max

Outcome Stress symptoms 319 54.95 50 29.12 0 158

Multilevel variables

Individual level factors

Resilience

Mindfulness

Overcommitment

318

318

317

28.97

4.15

13.39

29

4.2

13

6.02

0.90

3.82

13

1

6

40

6

23

Organizational level factors

Job requirement

Mental demand

Social support

Overtime hours

317

318

318

311

3.74

1.80

17.49

19.98

3.7

1.8

18

12

0.60

0.40

2.78

22.06

1.9

1.2

8

0

5

3

24

116

table 2. Descriptive Analysis of Stress and Multilevel Factors

Outcome variables: Stress symptoms Multilevel Mixed-Effects Linear Regressions

Explanatory variables Bivariate modela

Coefficient (95% CI) p-value Multivariate modela,i

Coefficient (95% CI) p-value

Individual 
level factors

Resilienceb -1.64 ( -2.15, -1.14) < .0001 -0.38 (-0.77, 0.02) 0.062

Mindfulnessc -23.07 (-25.53, -20.60) < .0001 -19.54 (-22.07, -17.02) < .0001

Overcommitmentd 3.70(2.96, 4.45) < .0001 1.60 (0.94, 2.26) < .0001

Organizational 
level factors

Job requiremente

(Quantitative Workload) 7.87 ( 2.55, 13.19) 0.004 4.20 (0.42, 7.98) 0.030

Mental demandf 
(Qualitative workload) -6.46 ( -14.65, 1.73) 0.122 2.69( -2.80, 8.17) 0.337

Social supportg -2.40 (-3.54, -1.26) < .0001 -0.97 (-1.77, -0.17) 0.017

Overtime hoursh 0.06 ( -0.10, 0.22) 0.441 -0.07 ( -0.18, 0.02) 0.135

a:  Multilevel mixed-effects linear regressions controlling for sex, job position (i.e. Call taker only, Dispatcher only, Dispatcher 
only, other), and years of work experience

b: Bivariate model sample size: Number of observations = 315, Number of groups =32
c: Bivariate model sample size: Number of observations = 315, Number of groups =32
d: Bivariate model sample size: Number of observations = 314, Number of groups =32
e: Bivariate model sample size: Number of observations = 314, Number of groups =32
f: Bivariate model sample size: Number of observations = 315, Number of groups =32
g: Bivariate model sample size: Number of observations = 315, Number of groups =32
h: Bivariate model sample size: Number of observations = 309, Number of groups = 32
i: Multivariate model sample size: Number of observations = 307, Number of groups = 32

table 3. Multilevel Effects on Stress
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had greater overcommitment and less social support than 
other employees. Resilience seems to be similar levels between 
9-1-1 TCs (mean=29.0; SD=6.0) and firefighters (mean=28.4, 
SD=5.3)30 as well as Mindfulness does (9-1-1 TCs: mean=4.2; 
SD=0.9 VS firefighters: mean=4.4; SD=0.9).31 However, 9-1-
1 TCs have greater overcommitment than police officers 
(mean=13.4; SD=3.8 VS mean=12.4; SD=3.3).32 The reason for 
higher scores of overcommitment among 9-1-1 TCs compared 
to police officers might be related to gender differences 
since the majority of 9-1-1 TCs are female. Likewise, a study 
of healthcare personnel (i.e. physicians and nurses) showed 
that women reported higher levels of overcommitment than 
men.33 At the organizational level, social support at the 9-1-
1 call centers appears to be slightly lower than other office 
workers (mean=17.5; SD=2.8VS mean=18.3; SD=2.7).29 From 
these comparisons, we emphasize that efforts to improve 
social support at the organizational level would be crucial as 
we revealed social support as a significant protective factor 
to stress and relatively lack of social support in the workplace 
among 9-1-1 TCs.

significant Multilevel factors associated 
with stress

This study initially reports the significant association 
between resilience and stress among 9-1-1 TCs, supporting 
previous studies showing that resilience is associated with 
reduced occupational stress among law enforcement 
officers4 and critical care nurses.3 Mindfulness appears to 
be the strongest predictor to altering stress levels, showing 
the largest coefficient (-19.54 CI: -22.07, -17.02). This result 
supports previous studies of the impact of mindfulness on 
decreased stress-related biomarkers7 and decreased anxiety 
and depression.6 In particular, the parent study for this 
analysis tested the impact of an online 7-week mindfulness 
intervention on TCs symptoms of stress. Results showed that 
TCs who participated in the mindfulness intervention reported 
statistically significant reductions in their stress, compared to 
the TCs in the delayed control group. The 7-week online training 
is accessible free of cost on the website of the Northwest 
Center for Public Health Practice.17 [nwcphp.org/training/
stress-reduction-training-for-9-1-1-telecommunicators]

Another important finding is that overcommitment appears 
a risk factor to increased stress symptoms among 9-1-1 TCs, 
moreover, 9-1-1 TCs have greater overcommitment than other 
professionals.32 Numerous studies show adverse influences of 
overcommitment on stress.8-10 A study of police officers focuses 
on overcommitment association with burnout consisting of 
3 components: cynicism burnout (“indifference or a distant 
attitude toward one’s work in general”), exhaustion burnout, 
and professional efficacy burnout (“employee’s expectations of 
continued effectiveness at work”).32 These three components of 
burnout could help to identify 9-1-1 TCs’ psychological distress 
associated with overcommitment for next study for 9-1-1 TCs.

Regarding organizational levels, stress symptoms are associated 
with job requirements as a risk factor and social support as a 
protective factor. As previously mentioned, 9-1-1 TCs experience 
lack of social support in the workplace than other professionals.29 

Therefore, identifying and addressing gaps in social support in the 
workplace would help improve 9-1-1 TCs’ stress.

Limitations
In the nature of a cross-sectional study, we can’t assure the 

temporality between explored factors and stress. Nonetheless, 
it is exciting to share meaningful results in identifying multilevel 
factors significantly associated with stress with initially findings 
of resilience and social support in 9-1-1 TCs.

Furthermore, COVID-19 pandemic brings new concerns 
on stress among 9-1-1 TCs who are working in indoor spaces, 
where coronavirus transmission often occurs in poorly ventilated 
and crowded spaces.34 About forty-four percent of call center 
workers on one floor tested positive for COVID-19 in South Korea 
(All occupants of 1,143 were tested in the building, of these 97 
confirmed positive, of these 94 were working in the same floor 
with 216 workers).35

CONCLUSIONS

The study findings are credibly supported by literature on 
occupational stress, and it provides direction for the development 
of stress reduction interventions for 9-1-1 TCs. For example, this 
study suggests future studies of investigating strong elements of 
stressors (i.e. overcommitment) and buffers (i.e. social support 
in the workplace). With the challenge of recruiting new 9-1-1 
operators across the country and the shortage of skilled workers, 
the efforts to reduce stress is crucial for effective delivery of 
emergency police, fire and medical services.

Increased risks for COVID-19 indoor transmissions could 
influence TC’s stress and health, therefore, further studies 
of assessing extra stress including anxiety and the impact of 
mitigation strategies to prevent COVID-19 transmission on 
stress would be necessary.
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