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Abstract
Background
The COVID-19 outbreak has taken a heavy toll on the mental well-being of healthcare workers, even those who have not been directly involved in the care of acutely ill patients. The aims of this study were to identify the overall burden and mental health status of healthcare workers in pediatric developmental services under the influence of the COVID-19 pandemic, and to identify the risk and protective factors associated with mental health.

Methods
This cross-sectional web-based study was part of a large multicenter VOICE study conducted among employees ((neuro-)pediatricians, psychologists, speech therapists, occupational therapists, etc.) from various pediatric developmental services between June and July 2020. A total of 1291 questionnaires regarding overall burden, mental health status (depression, generalized anxiety disorder and emotional exhaustion) and risk and protective factors for mental health (working conditions, potential problems during the COVID-19 pandemic and psychological resources) were analyzed. Descriptive statistics and multiple linear regression were used for data analysis.

Results
A total of 44.5% (574/1291) participants felt a high or very high overall burden during the COVID-19 pandemic. Of all the participants, 14.6% (171/1173) reported clinically significant levels of depressive symptoms, 17.0% (199/1173) reported generalized anxiety disorder symptoms and 44.6% (532/1192) reported emotional exhaustion. Multiple linear regression analyses identified several common risk and protective factors for mental health status variables. The burden of an increase in the quantity of work, fear of work and fear of becoming infected showed the strongest negative associations, whereas psychological resources and sufficient relaxation in leisure time exhibited the strongest positive associations.

Conclusion
Employees who were not directly involved in the care of acutely ill patients were also exposed to considerable stress, some of which was not different from that experienced by professionals who were directly affected. These employees should not be lost sight of and must be offered appropriate support.
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Background
The COVID-19 pandemic has affected nearly everyone’s life. Although, fortunately, only a minority was directly affected by the virus (Fig. 1), most people were involved directly or indirectly by the restrictions that were introduced due to the pandemic. The psychological burden and well-being of healthcare workers (HCWs) have been addressed in several publications, which have consistently revealed a high level of stress, anxiety, and depressive symptoms [1]. Different, and sometimes contradictory, individual stress factors were identified in these studies.[image: ]
Fig. 1Timing of data collection in our study in the context of the COVID-19 pandemic situation in Germany


There is an increasing number of reports covering psychological effects as well as mental health symptoms during different stages of the pandemic. Many studies were carried out during peak incidences of COVID-19 infections or immediately during lockdown phases, focusing either on the whole population with the participation of volunteers, on different groups of patients with distinctive diseases or on HCWs who were mostly directly confronted with (possibly) infected patients [2–4]. Most, if not all, of the HCWs demonstrated elevated rates of clinically significant symptoms of anxiety, depression, insomnia, and a high level of emotional exhaustion as well as an increased abuse of alcohol and drugs [5, 6]. A recent review found 51 studies that investigated the impact of the pandemic on healthcare workers [7]. The vast majority of these studies were from China or low- and middle-income countries (LMICs), with the number of people studied ranging from 52 to 14,825 and a median sample size of 548. Most of these studies found significantly elevated levels of anxiety, depression, burnout and distress. Even if there is evidence for certain risk groups or profiles, the data are still not always entirely consistent. In addition, other studies have reported an increase in the burnout symptom of emotional exhaustion [6, 8]. Burnout has a very strong impact on both the well-being and health of workers, and on the efficiency of their organization and their work [9]. Usually, burnout occurs in employees who are exposed to long-term occupational risk factors. However, it has also been demonstrated that stressful emergences, such as pandemics, can also easily trigger emotional exhaustion [10].
As in most countries, the whole efforts of the healthcare system in Germany were directed towards coping with real or potential shortages of acute medical supplies. Collateral damages were reported in different settings, diseases and conditions stretching from, for example, cardiac arrest [11] and immunizations [12] to the interruption of therapeutical services, such as physiotherapy or psychotherapy. Many publications have focused on nurses and physicians treating patients with COVID-19 or other acute diseases. Of course, those “frontline providers” deserve special attention [13]. Yet, we also want to offer a closer look into HCWs in the “second line” caring for children and adolescents with chronic somatic, mental and developmental conditions.
In Germany, a special health care system exists for children with complex chronic conditions or developmental disorders. There are approximately 160 Social Pediatric Centers (SPCs) that provide care with an interdisciplinary approach and multidisciplinary team consisting of pediatric neurologists, psychologists, speech therapists, occupational therapists, physiotherapists, social workers, music therapists and remedial teachers [14]. Other hallmarks of SPCs include a smaller emphasis on somatic aspects and a high proportion of psychological and psychosocial interventions using a family integrated/centered approach, and the availability of continuous long-term treatment until adulthood with networking (e.g., educational services, public health services, etc.). For preschool-aged children with developmental problems, there exist approximately 1000 early intervention centers (EICs) for developmental health promotion [15]. Some EICs provide a remedial holistic approach, while others offer additional medical therapeutic interventions, such as speech therapy, occupational therapy and physiotherapy, as a composite service. In addition to the two areas of work already mentioned, we also included HCWs from the pediatric section of aks (Arbeitskreis für Vorsorge- und Sozialmedizin/the working group for preventive and social medicine). The latter more or less represents a service that adequately combines both German institutions for the region of Vorarlberg (Austria), which covers roughly 400,000 inhabitants (among them approximately 80,000 children and adolescents under 18 years old) [16].
During the first shutdown in Germany, most institutions were subject to restrictions. The COVID-19 outbreak also forced many pediatric developmental services to adjust or completely stop their work during the first weeks of the pandemic. As a result, employees also confronted numerous changes in the workplace (e.g., working from home, switching to alternating shift work and/or transferring to another ward in the hospital), which could also be associated with uncertainties and fears. To the best of our knowledge, there have been no studies to date that have examined the impact of the COVID-19 pandemic on staff working in interdisciplinary teams with chronic pediatric patients. In our study, we aimed to fill this gap by examining the overall burden and mental health status of employees caring for children with complex chronic conditions or developmental disabilities during the COVID-19 pandemic. Specifically, we aimed to address the following questions:	How did employees’ self-perceived overall burden levels change before (retrospectively) and during the COVID-19 pandemic?

	What is the prevalence of clinically significant levels of depressive symptoms, generalized anxiety disorder symptoms and emotional exhaustion among employees?

	Which risk and protective factors are associated with depressive symptoms, generalized anxiety disorder symptoms and emotional exhaustion?




Methods
This study was part of a large multicenter study with a network of researchers from different clinical settings and five university hospitals who started the “VOICE study” on the mental health of medical personnel during the COVID-19 pandemic situation; the study is registered in the German Register for Clinical Studies (DRKS00021268). The VOICE study is embedded in the egePan Unimed study as a part of the Network University Medicine (NUM), and is funded by the Federal Ministry of Education and Research (BMBF, funding number: 01KX2021).
Data collection and participants
The complete VOICE online survey was conducted with different HCWs between April 20 and July 5 2020 by the psychosomatic departments of the university hospitals of Erlangen, Bonn, Ulm, Cologne and Dresden, and was shared via mailing lists or online platforms. The complete methodology was described previously [17]. We added and modified some of the original items on the survey for the specific conditions of the involved institutions. These items pertained to working environment (SPC, EIC, aks or other) as well as a further differentiation of specific health professions (physicians, psychologists, physiotherapists, occupational therapists, speech therapists, remedial teachers, social education, music therapists, social workers, administrative staff or other). Participants were mainly recruited using different mailing lists from June 9 2020 to July 52,020. Two mailing lists exist for SPCs: one comprising the head physicians of all German SPCs and the other more than 1500 staff members. The head physicians were asked to send the invitation to their employees. For EICs, there is a mailing list that reaches 100 EICs; additionally, the board members of the Federal Association of EICs (Germany has 16 different federal states) were asked to share the invitation. The aks sent out an email to the addresses of approximately 140 employees. The data collection period must be viewed in the context of the development of the COVID-19 pandemic in Germany in terms of the total number of infected, dead and recovered persons and with respect to the difference in the infection caseload in comparison to the previous week. In this study, data collection occurred shortly after the end of the first wave, when the nationwide relaxation of restrictions was possible (Fig. 1). The 15-min survey (77 items) used in our study was programmed with two academic online survey tools: Unipark and SoSci Survey. The inclusion criteria for this part of the study were a minimum age of 18 years, working in the social pediatric care sector, residence/workplace in Germany or Vorarlberg (Austria) and sufficient German language skills. Electronic informed consent was obtained before the survey began. Consent was given by actively ticking the consent checkbox. In the consent form, participants were informed about the aims of the study, voluntariness, anonymity and the handling of the collected data. Participation was voluntary and anonymous, and participants could withdraw from the study at any time. The participants did not have to fear any negative consequences for the refusal or discontinuation of data collection. Since the data were collected anonymously through an external online survey tool, supervisors did not have the opportunity to verify employee participation.
Instruments
Sociodemographic and occupational variables
The online questionnaire contained sociodemographic information and occupational characteristics (Table 1).Table 1Sociodemographic findings and occupational characteristics of the participants


	 	Participants
(n)
N = 1291
	Participants
(%)
100%

	Sex

	 Male
	121
	9.4

	 Female
	1162
	90.0

	 Diverse
	2
	0.2

	 Missing values
	6
	0.5

	Age groups

	 18–30
	136
	10.5

	 31–40
	250
	19.4

	 41–50
	385
	29.8

	 51–60
	425
	32.9

	  > 61
	89
	6.9

	 Missing values
	6
	0.5

	Housing situation/ living alone

	 Yes
	218
	16.9

	 No
	1067
	82.6

	 Missing values
	6
	0.5

	Caring for chronically ill or handicapped family

	 Yes, in the household
	38
	2.9

	 Yes, but not in the household
	226
	17.5

	 No
	1021
	79.1

	 Missing values
	6
	0.5

	Children

	 Yes, in the household
	637
	49.3

	 Yes, but not in the household
	249
	19.3

	 Of whom as a single parent
	126
	14.2a

	 No
	398
	30.8

	 Missing values
	7
	0.5

	Immigrant background

	 No
	1163
	90.0

	 Yes
	121
	9.4

	 Missing values
	7
	0.5

	Risk group (multiple responses allowed)

	 Yes, due to age
	177
	13.7

	 Yes, due to underlying health condition
	227
	17.6

	 No
	914
	70.8

	 Missing values
	25
	1.9

	Working context

	 Social Pediatric Center
	509
	39.4

	 Early intervention center
	587
	45.5

	 Aks
	56
	4.3

	 Otherb
	127
	9.8

	 Missing values
	12
	0.9

	Profession

	 Physicians
	135
	10.5

	 Psychologist
	187
	14.5

	 Occupational therapist
	99
	7.7

	 Physiotherapist
	69
	5.3

	 Speech therapist
	201
	15.6

	 Social education
	148
	11.5

	 Remedial teacher
	199
	15.4

	 Social worker
	13
	1.0

	 Administration
	54
	4.2

	 Other
	170
	13.2

	 Missing values
	16
	1.2

	Mode of employment

	 Full-time (100%)
	494
	38.3

	 Part-time (less than 100%)
	781
	60.5

	 Missing values
	16
	1.2


aPercentage with respect to those answering “yes” to the question of having children
b“other” includes participants from private practices or participants with multiple working contexts, e.g., working part-time in a SPC and part-time in an EIC
Percentages may not sum to 100 due to rounding



Overall burden variables
To determine participants’ self-perceived overall burden before and during the COVID-19 pandemic, two self-constructed items were included: “How burdened did you feel prior the COVID-19 pandemic?” and “How burdened did you feel in the last two weeks including today?” All statements were rated on a 5-point Likert scale (0 = very low to 4 = very high).
Mental health status variables
To assess mental health status, validated measures were used in the survey, namely the Patient Health Questionnaire-2 (PHQ-2), Generalized Anxiety Disorder-2 (GAD-2), and Maslach Burnout Inventory-Emotional Exhaustion subscale (MBI-EE).
The validated German version of the PHQ-4 is an ultra-short form of the PHQ-D that includes four items answered in a 4-point (0 = never to 3 = nearly every day) format: two items measure depressive symptoms (PHQ-2) and two items measure generalized anxiety disorder symptoms (GAD-2). In this study, we analyzed the subscales (PHQ-2 and GAD-2) separately. A sum score of ≥3 for the PHQ-2 and GAD-2 components may indicate clinically significant levels of depressive or anxiety symptoms [18]. The Cronbach’s alpha scores were 0.73 for the PHQ-2 and 0.78 for the GAD-2.
The MBI-EE subscale (9 items) was chosen to assess job stress and emotional exhaustion using the German version introduced by Büssing and Perrar (MBI-D) [19, 20]. Each item was rated on a 7-point Likert Scale (0 = never to 6 = every day). Maslach-recommended cutoffs for the MBI-HSS (Maslach Burnout Inventory-Human Services Survey) with standard cutoffs (low (0–16), moderate (17–26) and high (≥27)) were used to estimate emotional exhaustion [21]. In the present sample, Cronbach’s alpha was 0.91.
Risk and protective factor indicator variables
Psychological resources
To assess psychological resources, validated measures were used in the survey, including the ENRICHD Social Support Inventory-Deutsch (ESSI-D), Sense of Coherence Scale (ultra-short form (SOC-3)), Quality of Life (WHOQOL-BREF) and Scale Optimism-Pessimism-2 (SOP-2).
The ESSI is an instrument for the assessment of perceived emotional social support. We used a German adaptation of the English ESSI with 5 items on a 5-point Likert scale (1 = never to 5 = always). According to the original version, a values sum score ≤ 18 is considered as low social support [22]. In the present sample, the ESSI-D obtained a Cronbach’s alpha of 0.89.
Sense of coherence (SOC) is a psychological resource that helps people adapt to difficult circumstances. In the present study, SOC was assessed using a validated German ultra-short version of the scale (SOC-3). The 3-item model could be answered on a 7-point Likert scale (1–7). Higher sum values indicated a higher feeling of coherence [23]. In the present sample, Cronbach’s alpha was 0.71.
The complete WHOQOL-BREF is a self-assessment instrument consisting of four domains (physical health, mental health, social relations and environment) and a global self-assessment. In our study, we included one question on quality of life: “How would you rate your quality of life today?” Answers could be given on a 5-point Likert scale (1 = very bad to 5 = very good) [24].
Optimism was measured with the German version of the Scale Optimism-Pessimism-2 (SOP-2). It includes one item answered in a 7-point (1 = not at all optimistic to 7 = very optimistic) format [25].
Working conditions and potential problems during the COVID-19 pandemic
Additionally, questions concerning working conditions (“sufficient amount of protective clothing including face masks”, “enough staff for the current workload”, “sufficient recreation during leisure time” and “reliability on teammates if it is getting difficult at work”) and potential problems during the COVID-19 pandemic (“fear of becoming infected”, “fear of infecting family”, “fear of work”, “burden of change of work tasks”, “burden of an increase in the quantity of work”, “feeling of being protected by employer”, “increased cigarette consumption” and “increased alcohol consumption”) as potential influencing factors were included. These questions were assessed using a 5-point Likert scale (0 = complete disagreement to 4 = complete agreement).
Statistical analysis
Data analyses were conducted with the SPSS Statistics 25 software. Descriptive statistics were performed for the participant characteristics (sociodemographic and occupational characteristics), overall burden, working conditions and potential problems during the COVID-19 pandemic, and scores from the psychometric tools.
To identify the protective and risk factors associated with depressive symptoms (PHQ-2), generalized anxiety disorder symptoms (GAD-2) and emotional exhaustion (MBI-EE), multiple linear regression analyses were conducted. We included the following independent variables in the analysis: sociodemographic and occupational characteristics, psychological resources and working conditions and potential problems during the COVID-19 pandemic. Independent variables with a β score ≥ .100 were considered as clinically relevant predictors following classification for correlation coefficients [26]. The significance level was set to p < .05 (two-tailed).
Results
Participants
A total of 1291 participants from pediatric developmental services completed the survey and were included in further analyses. Table 1 contains the characteristics of the sociodemographic findings and the different occupational characteristics of the participants.
Overall burden
Of all the participants (N = 1291), 44.5% felt a high or very high overall burden during this phase of the COVID-19 pandemic. The shift toward significantly higher overall burden levels was even more evident when the groups with very low or low overall burden levels were contrasted with those that had high or very high overall burden levels. In this comparison, a significant increase in perceived general high or very high overall burden from 13.4% (173/1291) before the pandemic to 44.5% (574/1291) during the pandemic and a decrease in low or very low overall burden from 47.5% (613/1291) before the pandemic to 17.4% (225/1291) during the pandemic was observed (Fig. 2).[image: ]
Fig. 2Overall burden associated with COVID-19


Table 2 provides a closer look at the different professions and potential risk groups, comparing the groups with very low or low overall burden, moderate overall burden and high or very high overall burden.Table 2Overall burden with respect to profession and risk groups


	 	Overall burden before the COVID-19 pandemic
	Overall burden during the COVID-19 pandemic

	very low or low
	moderate
	high or very high
	very low or low
	moderate
	high or very high

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

	Profession

	 Physician
	52 (38.5)
	62 (45.9)
	21 (15.6)
	30 (22.2)
	51 (37.8)
	54 (40.0)

	 Psychologist
	97 (51.9)
	69 (36.9)
	21 (11.2)
	47 (25.1)
	84 (44.9)
	56 (29.9)

	 Occupational therapist
	45 (45.5)
	39 (39.4)
	15 (15.2)
	13 (13.1)
	36 (36.4)
	50 (50.5)

	 Physiotherapist
	41 (59.4)
	23 (33.3)
	5 (7.2)
	11 (15.9)
	27 (39.1)
	31 (44.9)

	 Speech therapist
	116 (57.7)
	63 (31.3)
	22 (10.9)
	25 (12.4)
	79 (39.3)
	97 (48.3)

	 Social education
	50 (33.8)
	79 (53.4)
	19 (12.8)
	26 (17.6)
	49 (33.1)
	73 (49.3)

	 Remedial teacher
	94 (47.2)
	80 (40.2)
	25 (12.6)
	30 (15.1)
	75 (37.7)
	94 (47.2)

	 Social worker
	6 (46.2)
	4 (30.8)
	3 (23.1)
	1 (7.7)
	5 (38.5)
	7 (53.8)

	 Administration
	30 (55.6)
	18 (33.3)
	6 (11.1)
	10 (18.5)
	14 (25.9)
	30 (55.6)

	 Other
	75 (44.1)
	62 (36.5)
	33 (19.4)
	31 (18.2)
	63 (37.1)
	76 (44.7)

	Total
	606 (47.5)
	499 (39.1)
	170 (13.3)
	224 (17.6)
	483 (37.9)
	568 (44.5)

	Risk group (multiple responses allowed)

	 Yes, due to age
	73 (41.2)
	79 (44.6)
	25 (14.1)
	21 (11.9)
	61 (34.5)
	95 (53.7)

	 Yes, due to underlying health condition
	97 (42.7)
	88 (38.8)
	42 (18.5)
	23 (10.1)
	72 (31.7)
	132 (58.1)

	 No
	452 (49.5)
	349 (38.2)
	113 (12.4)
	181 (19.8)
	366 (40.0)
	367 (40.2)

	Total
	622 (47.2)
	516 (39.2)
	180 (13.7)
	225 (17.1)
	499 (37.9)
	594 (45.1)


Percentages may not sum to 100 due to rounding



Compared to the medical-therapeutic fields (occupational therapists, physiotherapists, etc.) and administrative staff, psychologists and physicians showed a smaller increase in overall burden. Those who assigned themselves to a risk group showed higher levels of overall burden in the context of the pandemic.
Mental health status
Prevalence of clinically significant levels of depressive symptoms, generalized anxiety disorder symptoms and emotional exhaustion
The prevalence of clinically significant levels of depressive symptoms, generalized anxiety disorder symptoms and emotional exhaustion are presented in Table 3.Table 3Levels of depressive symptoms, generalized anxiety disorder symptoms and emotional exhaustion


	Scale
	n
	 %

	Depressive symptoms

	 PHQ-2a: Sum score range (0–6)
	Mean (SD) 1.41 (±1.29)

	  Scale values < 3
	1002
	85.4

	  Scale values ≥3
	171
	14.6

	Generalized anxiety disorder symptoms

	 GAD-2a: Sum score range (0–6)
	Mean (SD) 1.48 (±1.39)

	  Scale values < 3
	974
	83.0

	  Scale values ≥3
	199
	17.0

	Emotional exhaustion

	 MBI-EEb: Sum score range (0–53)
	Mean (SD) 17.07 (±10.83)

	  0–16 (low)
	660
	55.4

	  17–26 (moderat)
	291
	24.4

	  27 or over (high)
	241
	20.2


a[18]
b[21]
Valid / missing values for depression symptoms (PHQ-2): n = 1173 (90.9%) / n = 118 (9.1%)
Valid / missing values for generalized anxiety disorder symptoms (GAD-2): n = 1173 (90.9%) / n = 118 (9.1%)
Valid / missing values for emotional exhaustion (MBI-EE): n = 1192 (92.3%) / n = 99 (7.7%)
Abbreviations: PHQ-2 Patient Health Questionnaire-2, GAD-2 Generalized Anxiety Disorder, MBI-EE Maslach Burnout Inventory-Emotional Exhaustion subscale
SD standard deviation



Risk and protective factors for depressive symptoms, generalized anxiety disorder symptoms and emotional exhaustion
The mean score in the ESSI-D scale as a measure of perceived social support was 21.3 (±3.5, range 5–25, n = 1170). Of those who responded (1170), 959 were above the cutoff, with sum scores > 18. Regarding the basic optimistic attitude as measured by SOP-2 optimism scale, the mean score was 5.3 (±1.2, range 1–7, n = 1162). Of all the participants (1162), 884 (76.1%) rated their quality of life as “good” or “very good” at the time of the survey (WHOQOL-BREF, mean score 3.9 ± 0.7, range 1–5, n = 1162). The mean value for the SOC-3 was 12.0 (±2.6, range 4–19, n = 1167).
A high level of agreement was observed in the questionnaire regarding the questions about working conditions, including “reliability on teammates if it is getting difficult at work” (73.4%, 918/1250), “sufficient amount of protective clothing including face masks” (67.9%, 849/1250) and “enough staff for the current workload” (52.7%, 659/1250); the participants strongly or quite strongly agreed with these statements. Of all the respondents, 40.2% (502/1250) strongly or quite strongly agreed that they were able to recover sufficiently during their leisure time.
In the questions about potential COVID-19 problems, 20.6% (254/1236) of participants reported being afraid of becoming infected with COVID-19 (level of agreement: strongly or quite strongly). The fear of infecting family members was reported twice as frequently (41.9%, 518/1236). Fear of work was agreed on by only 14.4% (178/1236) of participants. A large proportion of participants agreed strongly or quite strongly with the questions about “burden of change of work tasks” (43.9%, 542/1236) and “burden of an increase in the quantity of work” (34.5%, 426/1236). The majority of participants (55.8%, 690/1236) also indicated that they felt protected by the measures taken by their employer (level of agreement: strongly or quite strongly). Only a relatively small proportion of participants reported increased alcohol (5.4%, 67/1236) and cigarette (4.4%, 54/1236) consumption.
The results of the multiple linear regression models are shown in Table 4. The substantial factors (significant (p < .05) and clinically relevant (β score ≥ .100) independent variables) for an increase in depressive symptoms (Model 1) and emotional exhaustion (Model 3) were the burden of an increase in the quantity of work and a fear of work. The fear of becoming infected also lead to increased symptoms of generalized anxiety disorder (Model 2). In contrast, an optimistic attitude, perceived emotional and social support, a higher sense of coherence, a higher quality of life, and sufficient relaxation in leisure time were associated with less of an increase in depressive symptoms, generalized anxiety disorder symptoms and emotional exhaustion.Table 4Multiple linear regression analysis of factors associated with depressive symptoms, generalized anxiety disorder symptoms and emotional exhaustion


	Variables
	Model 1: PHQ-2 (sum score)
n = 1144
R2adj = .392, F = 31.67, p = <.001
	Model 2: GAD-2 (sum score)
n = 1140
R2adj = .390, F = 31.39, p = <.001
	Model 3: MBI-EE (sum score) n = 1150
R2adj = .431, F = 37.26, p = <.001

	B
	SE
	β
	p
	B
	SE
	β
	p
	B
	SE
	β
	p

	Sociodemographic and occupational characteristics

	 Sex (male/Ref. female)
	.167
	.101
	.041
	.098
	−.162
	.109
	−.037
	.138
	.570
	.852
	.016
	.504

	 Age (≥31/Ref. ≤ 30)
	−.116
	.106
	−.029
	.274
	.114
	.114
	.027
	.316
	−.755
	.896
	−.022
	.400

	 Housing situation/living alone (yes/Ref. no)
	−.074
	.083
	−.023
	.376
	−.112
	.089
	−.033
	.209
	.702
	.700
	.025
	.316

	 Caring for chronically ill or handicapped family (yes/Ref. no)
	−.055
	.073
	−.018
	.457
	.042
	.079
	.013
	.596
	−.287
	.616
	−.011
	.641

	 Children (yes/Ref. no)
	.017
	.076
	.007
	.819
	.193
	.081
	.069
	.018
	−.405
	.637
	−.018
	.525

	 Immigrant background (no/Ref. yes)
	.055
	.097
	.013
	.573
	−.001
	.104
	.000
	.995
	−.311
	.816
	−.009
	.703

	 Risk group (yes/Ref. no)
	−.018
	.067
	−.007
	.789
	.057
	.071
	.020
	.423
	.154
	.560
	.007
	.783

	 Mode of employment (full-time/Ref. part-time)
	.103
	.065
	.041
	.110
	.229
	.069
	.086
	.001
	1.315
	.544
	.060
	.016

	Psychological resources

	 Social Support
	−.066
	.009
	−.190
	<.001
	−.045
	.010
	−.119
	<.001
	−.402
	.077
	−.132
	<.001

	 Sense of Coherence
	−.097
	.012
	−.208
	<.001
	−.107
	.013
	−.214
	<.001
	−.562
	.100
	−.139
	<.001

	 Optimism
	−.147
	.025
	−.149
	<.001
	−.233
	.027
	−.220
	<.001
	−1.332
	.207
	−.154
	<.001

	 Quality of Life
	−.257
	.048
	−.151
	<.001
	−.243
	.051
	−.134
	<.001
	−1.996
	.400
	−.135
	<.001

	Working conditions and potential problems in the COVID-19 pandemic

	 Sufficient amount of protective clothing including face masks
	.045
	.027
	.045
	.090
	.018
	.028
	.017
	.531
	.508
	.223
	.058
	.023

	 Enough staff for the current workload
	.011
	.022
	.012
	.631
	.041
	.024
	.043
	.089
	−.346
	.188
	−.044
	.066

	 Sufficient recreation during leisure time
	−.082
	.027
	−.083
	.002
	−.099
	.029
	−.093
	.001
	−1.020
	.228
	−.118
	<.001

	 Reliability on teammates if it is getting difficult at work
	−.068
	.029
	−.059
	.021
	−.046
	.031
	−.038
	.137
	−.762
	.246
	−.076
	.002

	 Fear of becoming infected
	.015
	.036
	.014
	.667
	.138
	.038
	.120
	<.001
	.733
	.301
	.078
	.015

	 Fear of infecting family
	−.010
	.030
	−.010
	.748
	.019
	.032
	.020
	.549
	−.177
	.252
	−.022
	.481

	 Fear of work
	.127
	.031
	.121
	<.001
	.099
	.033
	.088
	.003
	1.210
	.258
	.132
	<.001

	 Burden of change of work tasks
	.086
	.025
	.093
	.001
	.057
	.027
	.058
	.035
	.660
	.213
	.082
	.002

	 Burden of an increase in the quantity of work
	.114
	.027
	.121
	<.001
	.099
	.029
	.098
	.001
	1.734
	.224
	.211
	<.001

	 Feeling of being protected by employer
	−.014
	.030
	−.013
	.651
	.003
	.033
	.002
	.930
	−.349
	.256
	−.037
	.172

	 Increased cigarette consumption
	.091
	.041
	.057
	.025
	.040
	.043
	.023
	.355
	−.222
	.338
	−.016
	.512

	 Increased alcohol consumption
	.070
	.035
	.051
	.048
	.069
	.038
	.047
	.070
	.222
	.296
	.019
	.453


Abbreviations: PHQ-2 Patient Health Questionnaire-2, GAD-2 Generalized Anxiety Disorder, MBI-EE Maslach Burnout Inventory-Emotional Exhaustion subscale
Ref. = reference group



Discussion
To the best of our knowledge, this is the first study to examine the impact of the COVID-19 pandemic on employees working with chronic pediatric patients in interdisciplinary teams. However, it should be noted that the results of studies conducted in the context of the pandemic must be compared with caution, as a variety of factors, such as the exact time of the survey, the method of recruitment, the study population and country-specific characteristics, must be taken into account. Comparability is also limited in our study because we did not study a purely medical field; our study took place at an interface between the educational and medical systems. Nevertheless, we believe it is important to consider this area, and not only at the staff in acute care clinics who are the most directly and obviously affected. Our analyses show that nearly half of the employees in pediatric development services felt burdened and emotionally exhausted by the pandemic; some even exhibited clinically relevant depressive and anxiety symptoms. Our investigated clientele has some special features. On the one hand, they are HCWs who often accompany the patients and their families for many years; therefore, they may also have a certain affinity for their patients. This may arise from close and frequent contact, as is the case with regular fostering in EICs, or from a corresponding high level of professional expertise at an SPC as a tertiary referral center. The staff are typically no longer concerned with the care of acutely ill patients, but rather precisely with chronic courses. Another special feature is interdisciplinary work in a multidisciplinary team. While in the usual clinical setting, even in acute medicine, several professional groups often work together, the interdisciplinary approach in social pediatrics differs from other fields [27]. In a recent study on interdisciplinarity (University of Aachen, RWTH, personal note), which will soon be submitted for publication, it was found that employees in this area felt they belonged to the entire team rather than just their own professional group. It is possible that this particular feature may also be reflected in the high values for the reliability of team members.
There are somewhat conflicting results in the literature concerning direct exposure to COVID-19 patients. Some authors have found a higher level of trauma in those directly exposed or at risk for exposure [28, 29], whereas others have found lower levels of trauma in frontline nurses than both the general public and non-frontline nurses [30]. Here, attention should always be paid to which mental construct was examined. There are several areas, such as stress, anxiety, exhaustion, etc., that should not be mixed but instead considered in a differentiated manner. Our survey showed a significant increase in burden in all occupational groups, although the increase did not always meet our expectations at first glance. For example, we found a relatively small increase among psychologists and physicians compared to other occupational groups. In part, this can be explained by the fact that physicians already reported a higher baseline burden before the pandemic; thus, the relative increase was smaller [31]. Speculatively, other explanatory models would also be conceivable. For example, physicians are confronted with acute crises or catastrophic situations more frequently than other occupational groups during their training, which typically takes place in clinics in Germany, and are then better adapted to handle such scenarios in a repeat case. In addition, a better integration of the multitude of medical information could contribute to better coping and thus reduced stress compared to other occupational groups. Psychologists, on the other hand, might already have better knowledge of their own resources and mindfulness through their studies and thus have access to more resources for dealing with stressful situations or scenarios. However, from our point of view, one of the most important findings is that burden can affect all occupational groups, even those for whom it is not necessarily expected in the first place; this can be the case to a considerable extent.
Now, what might account for the burden among employees who are not directly confronted with acutely ill patients? The employees may show a certain identification with the patients and families they have accompanied for years and now observe (speculatively) that their patients are “falling into a hole” and are no longer able to get any support, but they are also not allowed to provide this themselves because the facility may be closed and official restrictions applied. An indication in this direction could also be that the employees surveyed were more concerned about others than about themselves: while 20.6% reported at least some fear of infecting themselves, the rate for fear of infecting family members was 41.9%.
If we consider the anxiety symptom scores of our study, they were in the elevated range compared to the German norming sample [18]. Increased anxiety was also evident in other studies, although anxiety did not always correlate with direct experience or actual increased risk of exposure [32]. Thus, other authors have also observed psychological and social influencing factors, which in turn enable interventions [32]. Similar results were also reported from initial research in China regarding emotional exhaustion as measured by the MBI. Here too, the employees who directly treated the infected patients showed lower values (i.e., were less exhausted) than those in the “normal wards” [33]. A high level of strain in work areas that were not directly involved with acutely ill patients, and in which there was sometimes no patient contact at all, was also reflected in the results of the PHQ-2 and the MBI-EE. If we now compare our results with other studies, the picture is not entirely consistent, which, as already mentioned, may also be due to differences in conditions (e.g., timing of the survey in the course of the pandemic, recruitment, gender distribution, etc.). A survey that was open to the entire population in Germany showed even higher scores on the PHQ-2 in March 2020—an earlier phase of the lockdown in Germany—with significantly more responses and higher scores from women than men [32]. The higher scores reported in this study could also be due to the open nature of the survey: a survey that is open to all may be more likely to attract people with higher stress levels than those with fewer problems. However, this idea must remain somewhat speculative, since, on the other hand, those with very high workloads and the resulting stress simply may not have time to participate in surveys. We assume that it is not the absolute values that are decisive, but rather the comparison to the original reference population and the consideration of the changes in these values ​​over the course of the different stages of the pandemic.
When looking at the regression model, further possible approaches for (future) prevention emerge. With many employees virtually unable to work, the workload results are likely to reflect an uneven distribution of work in this situation. In the future, distribution and responsibility plans should provide relief on the one hand and a better workload on the other. This better workload—“I am needed”—might also increase the sense of coherence. At the political or corporate level in particular, further measures should be taken to provide emotional and social support, as this emerged as one of the key resilience factors in our study. Another possibility would be better networking of respective employees, also across institutions, whereby new media can certainly contribute in the age of physical distancing.
One possible conclusion from this is that not only are targeted interventions useful and should be offered, but it may well make sense to adopt general preventive approaches for all. A very important resource in our work context also seems to be the reliability of the team members. Although there are few good, controlled studies that have examined interventions specifically in an epidemic or pandemic event [34], it is possible to draw on analogous interventions that have proven effective in other crisis situations. There are some programs that provide mental health support and are also well evaluated when it comes to burnout or emotional exhaustion, for example [35]. When such interventions have been implemented and offered, they have also proven helpful in the context of the pandemic [36]. Some of these services can also be implemented using digital options, which is especially important during a pandemic.
Limitations
Because of the recruitment method used for participants in our survey, we can say little about whether our results are representative of the entire workforce in the field. A bias is conceivable in both directions. On the one hand, clearly stressed employees may have participated to a greater extent in order to make their opinions known and to articulate their needs. On the other hand, it is equally conceivable that these employees could not have been reached in the first place due to illness or withdrawal. Due to the heterogeneity of the group studied, there is also no representative data, e.g., from employers. However, when we consider the data from the survey of SPCs, at least the demographics of our participants, including the distribution of their occupational groups, fit well with the overall workforce in SPCs [37]. The cross-sectional design also implies a limitation as far as a causal relationship is concerned. Therefore, a longitudinal follow-up will also be performed to better assess these issues.
Conclusion
Most previously published studies have focused on the situation of employees who are on the immediate front lines of the pandemic. We were able to show with our data that employees who were not directly involved in the care of acutely ill patients also bore a high burden in the context of the COVID-19 pandemic. In our view, however, it cannot be a question of who is now the most burdened, but rather of what methods can be used to counteract these burdens. We consider general prevention approaches to be appropriate.
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