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Abstract: Emergency telecommunicators are essential first responders tasked with coordinated
communication within the emergency response system (ERS). Despite their exposure to significant job
demands, little is known about the effect of call load or call type on emotional state within these workers.
Therefore, we employed a prospective, intensive longitudinal design to examine whether emergency-
eligible call volume would lead to higher intensity negative emotions post-shift when controlling for pre-
shift negative emotions and a number of other work and individual factors, including work duration and
night shift. A total of 47 ERS telecommunicators (dispatchers, operators, other) completed ratings over
working shifts within a two-week period. Call frequency was gathered through the agency Computer-
Assisted Dispatch database. Negative emotions of irritation, stress, worry, and fatigue were measured
through the Visual Analogue Scale administered before and after shift. Mixed linear modeling
demonstrated that telecommunicators who received more calls per hour (Estimate = 3.56, SE = 1.44, p <
0.05) and more-than-usual calls per hour (Estimate = 1.97, SE = .94, p < 0.05) had higher levels of post-
shift irritability. Longer-than-usual working hours also predicted higher levels of post-shift irritability
(Estimate = 1.32, SE = 0.59, p < 0.05). Call volume did not predict other negative emotions, although
secondary analyses demonstrated that a larger number of chronic calls lead to greater levels of post-shift
worry. ERS telecommunication agencies aiming to reduce negative emotions in workers may benefit from
implementing policies and programs that target working hours, call load, and work-life balance.



404

Keywords: emergency medical service; telecommunication; emergency dispatchers; emotion;
irritable mood; psychological stresses; exposure; occupational

1. Introduction

The 911 emergency response system (ERS) is a vital public health safety net that handles
approximately 199.3 million calls per year in the United States (U.S.). Over the last 50 years, the ERS
in the U.S. has grown tremendously, with call volume increasing by approximately 18.4 million calls
from two years prior in 2018 [1]. Emergency response system telecommunicators are the “first of the
first responders” who receive these ERS calls, interface directly with the public, and dispatch calls as
part of a coordinated response system. These workers are faced with time-sensitive choices about how
to solve complex problems while managing the strict requirements of workplace presence. Emergency
telecommunication is a career characterized by high demands with low autonomy, making ERS
telecommunication a highly stressful career choice.

Few studies have examined stress exposure in ERS telecommunicators. Only nine quantitative
studies were identified in a recent systematic review examining the psychological health of emergency
dispatch operatives [2]. The majority of the studies reviewed employed a cross-sectional design and
were rated as overall weak quality (5 of the 9), potentially due to limited power. Despite this, results
from this review demonstrated that workers within this industry are vulnerable to stress reactions. Prior
to the current Covid-19 global pandemic, research indicated that 18% of ERS telecommunicators
screened positive for posttraumatic stress disorder (PTSD) [3], and 15% screened positive for major
depressive disorder [4]. Rates in ERS telecommunicators were substantially higher than the general
population at that time, when 5% of individuals in the U.S. screened positive for PTSD [5] and 8%
screened positive for depression [6].

Although ERS telecommunicators are not present at the scenes of distress, they are often exposed
to potentially psychologically traumatic events [7], such as giving cardio-pulmonary resuscitation
(CPR) instructions, calming a child while an intruder is in their home, and helping survivors of a fatal
car crash [7]. A report from the Center for American Progress analyzed open data from 911 calls from
eight U.S. cities and discovered that 18-34% of calls were life-threatening emergencies, 23—-38% of
calls were nonurgent, and 34-42% of calls were medium-priority, non-life threatening incidents [8].
Non-emergency calls can strain the ERS leading to an ineffective use of scarce resources and time that
could be utilized for solving a life-threatening issue [9].

In addition to mental health disorders, approximately 14.5% of ERS telecommunicators report
symptoms of compassion fatigue (CF, [10]). Compassion fatigue describes the state of tension resulting
from secondary exposure (i.e., exposures of patients experiencing trauma) of trauma [11]. It leads to
alcohol and drug abuse, decreased ability to feel sympathy and empathy, and a reduced ability to make
decisions for patients/clients [12]. A key symptom of compassion fatigue is irritability, a derivative of
anger [13,14], which is also experienced by ERS workers [4]. Irritability is also a symptom of major
depressive disorder and PTSD. Higher levels of irritability are associated with increased risk of suicide,
decreased quality of life and increased stressful interpersonal events [15-18]. Research has
demonstrated that irritable workers may be less able to tolerate frustrating work stressors and must
therefore put forth more effort to overcome stressors [19].
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Unfortunately, very little is known about irritability and other emotional disturbances in ERS
telecommunicators and how negative emotions relate to job demands. The purpose of this study is to
examine whether ERS telecommunicators who take more dispatched calls (i.e., calls that are eligible for
emergency response) have higher levels of post-shift irritability, as compared to ERS telecommunicators
who take fewer dispatched calls, when controlling for pre-shift irritability, shift duration, night shift work,
and other relevant covariates. We also tested whether changes in irritability are consistent with changes
in other negative emotions, including feelings of stress, worry, and fatigue.

2. Materials and methods
2.1. Participants and procedures

This prospective, intensive longitudinal study was approved by the University of Arizona Human
Subjects Protection Program. Participation was entirely voluntary. Written informed consent was
provided by 47 full-time employees in the job position of ERS telecommunicator. All employees worked
in one agency that serves a mid-sized metropolitan area in the Southwest region of the U.S. between the
months of June—January. Eligible individuals were English-fluent between the ages of 18-65 years.
Individuals in all positions were eligible to participate, as long as they answered emergency calls. The
majority of the sample consisted of participants employed as dispatchers. Dispatchers are tasked with
receiving information about the call and relaying that information to first responders. Operators are ERS
telecommunicators who interface with the caller. At this agency, all positions, including supervisors,
interface with the caller to ensure adequate coverage. Recruitment occurred through study flyers and
emails administered to the entire agency. Individuals were excluded from participation if they did not
attend more than 7 days of work during the study period. Cases were excluded if participants did not
receive calls at work that day or did not complete a post-shift emotion rating on the Visual Analogue
Scale (VAS), the primary outcome assessment (see below).

At the initial visit, study staff informed participants about the study purpose and obtained written
informed consent to participate. A battery of measures was administered to describe the sample and
assess for potential covariates (see Measures below). Participants were then instructed to complete the
emotion rating when on-shift over the 14 days: twice per day, within the first hour and last hour of
their shift. The frequency of calls was retrieved from the computer assisted dispatch (CAD) database
maintained by the agency, following in-person data collection.

2.2. Measures

All assessments in this study were completed through Research Electronic Database Capture
(REDCap) or paper, if the participant preferred paper or experienced internet failure. All paper records
were subject to independent data double-entry and reconciliation. A demographic, medical, and
occupational history interview was administered at the baseline visit to describe the sample.

The dependent variables were measured by the VAS [20,21], a self-report, valid and reliable
measure developed for the daily assessment of various emotions. Participants were asked to place a
single mark on a 100 millimeters line to best illustrate how they were currently feeling as described by
anchors on the end of each line. The mark is measured in millimeters and scores range from 0—100.
The following negative emotions were tested: irritated, stressed, worried, and fatigued.
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Shift demands for each participant were captured from the agency’s Computer Assisted Dispatch
(CAD) system log that code the following characteristics about the call including: telecommunicator
identity, date, number of calls and event type. Calls are entered into the CAD database when they are
determined eligible for emergency response and routed for dispatching. Nonemergency calls are not
entered into the CAD database. An expert consensus panel of four experienced supervisors participated
in categorizing call types as acute or chronic. Acute calls were considered challenging and required
active intervention by the ERS telecommunicator (e.g., childbirth delivery, severe injury or fatality,
choking, swift water rescue). Chronic calls were attributed to social services issues and might involve
negative interpersonal exchanges (e.g., suspicious person or vehicle, loud party, impaired/intoxication,
or patient feeling sick).

2.3. Data analyses

The current dataset was imbalanced since employees worked a mixed number of shifts over the
14 days period. Missingness was explored through the creation of two variables, one at the level of
case and the other at the level of individual, to assess the missingness at random (MAR) assumption.
Several theoretically plausible missingness scenarios were assessed through a series of univariate
analyses examining whether missingness was associated with observed values of pre-shift emotion
variables, day of assessment, number of CAD calls, work duration, night shift, and a number of person-
level covariates (length of time employed at the organization, length of time employed in the position,
age, gender). Descriptive statistics were employed to describe the sample.

Covariates were chosen for testing based on their prior documented associations with negative
emotional state and job strain: night shift, time (days in the study), age (grand mean centered), gender,
and under-represented racial/ethnic minority status (1 = not white or Hispanic; 0 = white or not
Hispanic). Significant relationships between these fixed variables and the relevant dependent variable
were included in the final models. In addition, final models were analyzed with time in the model to
ensure the proposed relationships were retained when controlling for time.

In all models, the corresponding pre-shift emotion was included as an independent variable,
along with shift duration (within and between subject effects) and the mean number of dispatched
calls per hour (within and between subject effects). For secondary analyses, the mean number of
dispatched calls per hour was separately replaced with (a) the mean number of acute calls per hour
and (b) mean number of chronic calls per hour. All continuous independent variables were
disaggregated into between- and within-person effects by computing the person-specific mean
(between-person effect) and subtracting the person-specific mean from the individual’s time specific
value (within-person effect) [22]. All between-person effects were grand mean centered. Four
dependent variables were tested separately and included VAS scores post-shift: irritated, stressed,
worried, fatigued.

A preliminary null model was employed to disaggregate between within and between subject
variability and confirm the employment of mixed effects linear modeling. Mixed effects linear
modeling was employed using the mixed procedure in IBM SPSS 27.0 with a repeated statement to
designate a first-order autoregressive covariance matrix based on time (study day). The participant
intercept was also included in all models as a random effect with a compound symmetry covariance
structure. All models were fit using restricted maximum likelihood estimation.
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3. Results
3.1. Preliminary analyses

Participants completed the VAS at post-shift 85% of days they received CAD calls. Missing VAS
post-shift scores were associated with an increased likelihood of working night shift, y? (1, n=330)=5.37,
p =0.02, supporting the inclusion of this covariate in all models. Approximately 49% (n = 24) of individuals
were missing at least one post-shift VAS outcome; no individual-level factors were associated with
missingness. The final imbalanced sample consisted of 281 data points. No variables contained 5% or more
missing cases. Only pre-shift VAS irritability contained missing values (n = 12/281, 4.3%). The low
proportion of missing data among observed values and inclusion of night shift work in the model supports
the credibility of the Missingness at Random (MAR) assumption without correction for missingness.

Table 1. Participant characteristics in mean (SD) or percentage.

Characteristic M SD
Age 37.87 9.85
Gender, female 72%
Under-represented minority 38%
Mo. employed at organization 78.23 81.56
Mo. employed in current position 56.56 53.60
Job Position
Dispatcher 55%
Operator 30%
Other 23%
No. days on-shift in study period 5.98 2.27
Shift duration, hrs 11.08 1.38
No. night-shifts worked 0.32 0.89
CAD call frequency
No. CAD calls / hr 2.17 1.34
No. CAD calls / hr, acute 0.02 0.03
No. CAD calls / hr, chronic 0.42 0.65
Negative Emotion
Irritated, pre-shift 32.73 17.60
Irritated, post-shift 37.62 19.23
Stressed, pre-shift 34.77 19.00
Stressed, post-shift 40.20 19.12
Worried, pre-shift 31.12 16.15
Worried, post-shift 32.78 17.40
Fatigued, pre-shift 44.26 16.52
Fatigued, post-shift 56.20 17.00

*Note: CAD = Computer-Assisted Dispatch system. SD = standard deviation. All emotion ratings were conducted by Visual
Analogue Scale ranging from 0 to 100. n = 47.
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See Table 1 for person-level means and standard deviations, and Supplementary Table 1 for
correlations of within-subject study variables. Supplementary Table 2 demonstrates findings from the
null models that tests the disaggregation of between- and within-subject variance components. The
intraclass correlation coefficients (between-person level variance/total variance) demonstrated adequate
clustering to support the use mixed linear modeling. Daily changes in negative emotions within
individuals were responsible for 46—-57% of the total variance.

The only covariate to emerge as statistically significant was time when predicting post-shift feelings
of worry. Therefore, this covariate was included in each of the final models for this outcome.

Table 2. Results of multilevel models examining post-shift negative emotion from the
number of dispatched calls taken by ERS telecommunicators.

Irritable Stressed Worried Fatigued
Fixed Effects Estimate SE Estimate SE Estimate SE Estimate SE
Intercept —37.04 21.52 -15.15 2032 -20.06 1475 -46.65*  22.08
Night shift worked -2.13 6.70  —0.83 598  3.09 522 732 6.29
Pre-shift emotion, BS 0.87***  0.11 0.82***  0.10  0.91***  0.08  0.65*** (.12
Pre-shift emotion, WS 0.05 0.08  0.04 0.07  0.19%* 0.06  0.22%* 0.06
Work duration, BS 3.33 1.68  2.03 1.60  2.37* .13 6.91***  1.70
Work duration, WS 1.32% 0.59  1.34% 0.53  0.60 047  0.71 0.56
No. calls per hour, BS 3.56* 1.44 1.85 1.39 0.07 0.98 2.41 1.47
No. calls per hour, WS 1.97* 0.94  0.89 0.84 -0.18 0.75 -0.35 0.88
Time, days 0.39 0.25

*Note: WS = within subject effects. BS = between subject effects. SE = Standard Error. Between subject values are grand
mean centered. Within subject variables are person centered, except for night-shift and time. All pre-shift emotions

correspond to the same post-shift emotion. *p < 0.05, **p <0.01, ***p < 0.001.
3.2. Main analyses

The results from each of the final main emotion models are reported in Table 2. Across all models,
main effects demonstrated that higher levels of post-shift negative emotion were associated with higher
between subject levels of the same pre-shift negative emotion. In addition, higher levels of post-shift
worry and fatigue were associated with higher within subject levels of the same pre-shift emotion.

Work duration was relevant for post-shift negative emotions. Individuals working longer shifts
than their coworkers were more likely to feel worried and fatigued post-shift. In addition, shifts that
were longer than a person’s usual (e.g., overtime) were associated with higher levels of post-shift
irritability and feelings of stress.

Overall call load was only statistically significant for post-shift irritability. Both between and
within subject main effects demonstrated that higher levels of post-shift irritability were associated
with both (a) more emergency calls per hour than other ERS telecommunicators and (b) more
emergency calls per hour than a person’s average number of calls.

Next, we repeated analyses separately substituting the between and within effects for the number
of calls per hour with within and between subject variables indicating (a) the number of acute calls per
hour and (b) the number of chronic calls per hour. In all four negative emotion models, neither the
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within nor the between subject acute call variables were predictive of post shift emotions when
adjusting for other covariates in the model (See Table 3). Overall results remained consistent for
chronic calls. However, a between subject effect emerged indicating that more chronic calls were
associated with greater levels of post-shift worry (see Supplementary Table 4). The within-subject
effect for the number of chronic calls was not significant.

Table 3. Results of multilevel models examining post-shift negative emotion from the
number of dispatched acute calls taken by ERS telecommunicators.

Irritable Stressed Worried Fatigued

Fixed Effects Estimate  SE Estimate SE Estimate SE Estimate SE
Intercept -12.79 20.00 -1.15 18.03 -21.02 12.56 -28.21 19.79
Night shift worked -2.82 6.81 —-0.41 596 2.78 5.17  8.33 6.28
Pre-shift emotion, BS 0.83***  0.12  0.79*¥** 0.10 0.92*** 0.07 0.63*** (.12
Pre-shift emotion, WS 0.05 0.08 0.04 0.07  0.18** 0.06  0.22%%* 0.06
Work duration, BS 1.87 1.69 1.19 1.54  2.50%* 1.04  5.89%% 1.65
Work duration, WS 0.92 0.57 1.17* 0.50 0.68 045 0.76 0.53

No. acute calls per hour, BS  -7.24 75.73 27.92 69.39 -49.36 46.54 -4.26 73.80
No. acute calls per hour, WS —13.49 31.77 -36.04 27.76 -29.20 25.09 -8.97 29.25
Time, days 0.39 0.25

*Note: WS = within subject effects. BS = between subject effects. SE = standard error. Between subject values are grand
mean centered. Within subject variables are person centered, except for night-shift and time. All pre-shift emotions

correspond to the same post-shift emotion. *p < 0.05, **p <0.01, ***p < 0.001.

Table 4. Results of multilevel models examining post-shift negative emotion from the
number of chronic dispatched calls taken by ERS telecommunicators.

Irritable Stressed Worried Fatigued
Fixed Effects Estimate SE Estimate SE Estimate SE Estimate SE
Intercept -26.11 20.79 -14.22 17.93 -29.77* 1299 -31.81  21.60
Night shift worked -3.30 6.78 —1.66 594 253 512 8.8l 6.25
Pre-shift emotion, BS 0.89%** (.12 0.83*%** 0.09 0.94*** 0.07 0.64*** (.13
Pre-shift emotion, WS 0.05 0.08 0.04 0.07 0.18**  0.06 0.21*  0.06
Work duration, BS 2.67 1.69 2.01 1.48  2.98** 1.04  6.15%* 1.70
Work duration, WS 0.93 0.60 1.24%* 0.53  0.72 046 1.01 0.55
No. chronic calls per hour, BS  5.35 3.14 527 2.70  4.20%* 1.89 1.46 3.24
No. chronic calls per hour, WS —0.55 3.52 049 3.10  -0.02 275 472 3.22
Time, days 0.41 0.25

*Note: WS = within subject effects. BS = between subject effects. SE = standard error. Between subject values are grand
mean centered. Within subject variables are person centered, except for night-shift and time. All pre-shift emotions

correspond to the same post-shift emotion. *p < 0.05, **p <0.01, ***p < 0.001.
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4, Discussion

This study examined whether ERS telecommunicators who received more dispatched calls have
higher levels of post-shift irritability and other negative emotions, as compared to ERS
telecommunicators who receive fewer dispatched calls. The results demonstrated that ERS
telecommunicators experienced more post-shift irritability when they 1) receive more emergency calls
compared to their coworkers, 2) receive more emergency calls compared to their usual number of calls,
3) worked longer shifts compared to their usual, and 4) started work with higher pre-shift irritability.
As expected, higher levels of pre-shift negative emotions were the most consistent predictor of post-
shift negative emotion. Taken together, these results support that burnout and other conditions
associated with irritability at work are a result of excessive job demands, shift length, and home
recovery of mood [23].

These results are consistent with previous research reporting that ERS telecommunicators
experience significant amounts of stress due to call load [3,5]. According to the Job Demand-Control
(JDC) model, the combination of low autonomy and high demand on the job is associated with higher
mental strain and reduced wellbeing [24]. On average, ERS telecommunicators in this study received
2.17 dispatched calls per hour. This may seem low because dispatched calls represent the minority of
calls that ERS telecommunicators receive, as confirmed through internal evaluation at this agency [23].
Although all employees in this study take emergency-eligible calls as needed, interfacing with the
public is the primary responsibility of telecommunicators in the position of operator. Because the
overall number of calls appears to predict irritability, this suggests that individuals in the position of
operator may be particularly vulnerable to irritability; however, further work with a larger sample is
necessary to test this finding more specifically. In addition to the total number of calls, the within-
subject effect contributed by our results suggest that work exceeding an individual’s typical average
call volume contributes to feelings of post-shift irritability.

Of all the negative emotions, the total number of dispatched calls was only associated with
irritability. These results are compelling given previous research demonstrating that both state and trait
anger are predictive of psychopathology in ERS telecommunicators [3]. Other healthcare workers
experience high rates of irritability as well [25]. Given the negative effect of irritability on health [26]
and the high prevalence of irritability in the workplace [27], irritability may be an important target for
future disease prevention in the workplace.

Surprisingly, acute call volume had no effect on post-shift negative emotion. The only witnessed
effect for call type was for chronic calls. More chronic calls led to greater levels of post-shift worry.
The impact of chronic calls on negative emotions may be a result of their function as hindrance
stressors. Hindrance stressors are workplace stressors that are barriers to personal achievement, such
as job ambiguity, organizational politics, and red tape. Hindrance stressors have previously been
associated with insomnia [28]. ERS telecommunicators are trained for emergency response.
Significant time spent responding to chronic, nonurgent calls may create role ambiguity for these
workers, leading to negative emotion states. This interpretation is supported by qualitative research in
firefighters who express frustration responding to a high volume of low acuity medical calls that are
not emergencies and instead social service situations [9].

Greater overall levels of negative emotions pre-shift were the strongest predictors of negative
emotions post-shift, suggesting that dispositional or stable individual factors are important
determinants of all negative emotions. In addition, greater-than-usual feelings of worry and fatigue
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at the beginning of shift led to increased levels of worry and fatigue post-shift. Thus, the data
suggest that home life activities occurring prior to shift could play a major role in experiencing
worry and fatigue at the end of the shift. Recovery is a process that allows people to rest and
replenish their resources needed for their next day of work. However, recovery may not always be
feasible depending upon working times and may be especially difficult for employees who face
active home demands during off-work times [29]. This finding supports the active promotion of
work-life balance interventions that promote rest and recovery in ERS telecommunicators, such as
sleep health promotion [30].

Lastly, results demonstrated that individuals working longer shifts were more likely to experience
worry and fatigue, which is consistent with prior research demonstrating a significant relationship between
longer shifts and negative emotions, including irritability, fatigue, anxiety, and depression [31,32]. Longer
working hours have been associated with cardiovascular disease, mental health issues, alcoholism and sleep
disturbances [33,34]. Interestingly, the total number of hours worked was not associated with feelings of
irritability and stress; stress and irritability were most affected by work hours that were higher than their
own usual (within-subject effect). Prior research demonstrates that individuals vary greatly in their ability
to maintain high work performance standards under different work durations [35]. Taken together, these
findings support that post-shift emotions of stress and irritability may be sensitive indicators of excessive
job demand and overwork, as compared to feelings of worry and fatigue, which may be more relevant at
the individual level. Further research is necessary to specifically test this hypothesis.

Strengths of this study include the intensive longitudinal design that examined day-to-day
prospective relationships before and after shifts and an objective assessment of call data. Limitations
of this study were the small sample size and short time scale. In addition, the current analyses did not
take non-emergency call load into account. Similar to chronic calls, non-emergency calls can be
conceptualized as hindrance stressors that may potentiate negative emotional response. Further
research is warranted to examine the long-term mental health of ERS telecommunicators. Few studies
have investigated these essential first responders. Also, few studies have examined irritability or anger
within the context of workplace wellness. Most occupational research has examined irritability through
the lens of burnout and compassion fatigue, a marker of worker performance. Irritability is especially
important to examine given the well-documented effect of anger on cardiovascular disease, which is
the leading cause of death in other first responder groups, including police [36] and firefighters [37].

5. Conclusions

Findings from this study highlight numerous factors associated with work design and work-life
balance that are associated with post-shift emotion. Future studies may benefit from the testing of work
design interventions that distribute emergency call volume load among ERS telecommunicators, as
well as interventions that reduce shift length. In addition, workplaces may benefit from mental health
promotion strategies targeting both pre-shift and post-shift negative emotions. Lastly, research is
needed that examines positive emotions across shift and factors that confer resiliency to stress in first
responders. Taken together, these findings support and extend research demonstrating that ERS
telecommunicators are exposed to significant work stressors that confer vulnerability to negative
emotion states. This work is highly relevant to public health preparedness, as the health of ERS
telecommunicators directly affects the efficiency of community response.
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