Additional File 8. Results - Training and Education
	Study/
Author
	Date
	Design
	Setting
	Factor/Strategy Definition 
	Results
	Study
Quality
	Mental Health Outcomes Examined

	
	
	
	
	
	
	
	Anxiety
	Burnout
	Depression
	Functional 
Impairment
	Insomnia
	Intershift 
Recovery
	“Mental health symptoms”
	PTSD
	Psychological 
Disorder
	Psychological 
Safety
	Resilience
	Self-efficacy
	Stress 
	Suicidal Ideation
	Well-being

	Afulani et al. 
	2021
	Cross-sectional
	Hospital, Primary Care Clinic
	Training on COVID-19: 
No/Yes 
 
	Bivariate
No: Reference 
Yes 
β = -7.38 
95% CI = -10.3 to -4.44
p < 0.001 
	Moderate
	
	√
	
	
	
	
	
	
	
	
	
	
	
	
	

	Al Sabei et al. 
	2022
	Cross-sectional
	Hospital
	Access to opportunity: possibility for growth/development
	 B = 0.512 SE = 0.730
 95% CI = -0.925 to 1.950 
 
	High
	
	√

	
	
	
	
	
	
	
	
	
	
	
	
	

	Aranda-Reneo et al.
	2021
	Cross-sectional
	Primary Care Clinic
	COVID-19 training (provided by the National Health System/Health Authorities) 

 


	Underchallenged subtype 
No: Reference 
Yes
OR = 0.28
95% CI = 0.11 to 0.73

Frenetic subtype
No: Reference 
Yes
OR = 1.46
95% CI = 0.67 to 2.92 
 
Worn-out subtype
No: Reference 
Yes
OR = 0.42
95% CI = 0.17 to 1.06 
	High
	
	√
	
	
	
	
	
	
	
	
	
	
	
	
	

	Baraka et al. 
	2023
	Cross-sectional
	Hospital
	Continuous education and training on infection control: 
Yes: 172 (86.0%) 
No: 28 (14.0%)
	Anxiety
t = -0.36 
p < 0.001
Depression
t = 0.59 
p = 0.55
Stress 
t = -0.44 
p < 0.001
	High
	√
	
	√
	
	
	
	
	
	
	
	
	
	√
	
	

	Chowdhury et al. 
	2022

	Cross-sectional
	Hospital
	Had training to tackle workplace violence (WPV)
Yes n= 230   18.20% 
No   n=1,034   81.80%
	Burnout 
Yes 
2.60 (SD = 1.14)  
No 
3.09 (SD = 1.21) 
t = -5.63 
p < 0.001
Anxiety
Yes: Reference 
No
β = 0.895 
95% CI = 0.092 to 1.698 
Depression
Yes: 7.79 (SD = 5.12) 
No:  9.17 (SD = 5.25) 
t = -3.63
p < 0.001
Regression
β = 0.053 
p > 0.05
	High
	√

	√
	√
	
	
	
	
	
	
	
	
	
	
	
	

	Cotel et al. 
	2021
	Cross-sectional
	Hospital
	Training, professional development, and continuing education: measured with 4 items (e.g., “I am able to access an adequate number of in-services or
continuing education activities”.)
	Correlation coefficient: −0.40
 p < 0.00
Model 2
B = -0.15 SE = 0.05
β = -0.14 
p < 0.00
Model 3
B = -0.15; SE = 0.05
β = -0.14 
p < 0.00
	Moderate
	
	√
	
	
	
	
	
	
	
	
	
	
	
	
	

	Cyr et al.
	2021
	Cross-sectional
	Hospital, primary Care Clinic, Long Term Care Facility, Community, Other
	Training (Access to COVID-19 like simulation practice)
(Yes/No)
	Burnout 
OR=1.05
95% CI = 0.64 to 1.74
p = 0.84
Anxiety
OR = −0.17  
95% CI = -0.98 to 0.65
 p=0.69
Depression
OR = 0.25
95% CI = -0.48 to 0.99
p = 0.50
PTSD 
OR = 1.82 
95% CI = -1.09 to 4 .73  
p = 0.22

	High
	√
	√
	√
	
	
	
	
	√
	
	
	
	
	
	
	

	Dharra et al. 
	2021

	Cross-sectional
	Hospital
	COVID-19 training (virtual or in-person training on critical issues, i.e., airway, ventilation, ventilator, use of personal protective equipment, social-distancing norms, etc.): 
Yes: 228 (62.0%) 
No: 140 (38.0%)
	Anxiety 
Yes
Anxious: 8 (3.5%) 
Non-anxious: 220 (96.5%) 
No
Anxious: 26 (18.6%) 
Non-anxious: 114 (81.4%)
p < 0.001

Yes: Reference 
No 
OR = 6.272 
95% CI = 2.751 to 14.298
p < 0.001

Multivariate
Yes: Reference 
No
OR = 7.378 
95% CI = 1.980 to 27.497
p = 0.003

Self-efficacy 
Yes
Low self-efficacy: 46 (20.2%) 
High self-efficacy: 182 (79.8%) 
No
Low self-efficacy: 57 (40.7%) 
High self-efficacy: 83 (59.3%)
p = 0.001

Bivariate
Yes: Reference
No
OR = 0.441  
95% CI = 0.275 to 0.707
p = 0.001

Multivariate
Yes: Reference
No
OR = 0.464
95% CI = 0.216 to 0.996
p = 0.049
	High
	√
	
	
	
	
	
	
	
	
	
	
	√
	
	
	

	Ilczak et al. 
	2021
	Cross-sectional
	Hospital, Other
	Training in procedures to protect oneself from infection 
“Were you trained in procedures regarding protecting yourself from the infection?”
	β = 0.042 
p = 0.175
	Low
	
	
	
	
	
	
	
	
	
	
	
	
	√
	
	

	Jaffry et al. 
	2022
	Cross-sectional
	Other
	Training on PPE use: 
Yes 
No 
Prefer not to answer
	Anxiety
Yes: Reference 
No
OR = 0.99 
95% CI = 0.78 to 1.25 
p = 0.924
Prefer not to answer: 
OR = 1.12 
95% CI = 0.54 to 2.31 
p = 0.758

Depression
Yes:  Reference 
No
OR = 0.86 
95% CI = 0.66 to 1.12 
p = 0.275 
Prefer not to answer
OR = 1.25 
95% CI = 0.53 to 2.93 
p = 0.61
	High
	√
	
	√
	
	
	
	
	
	
	
	
	
	
	
	

	Kantorski et al. 
	2022
	
	
	COVID-19-specific training: 
No: 319 (39.5%) 
Yes: 571 (35%)
	Depression
No: Reference 
Yes
cPR = 0.88
95% CI = 0.74 to 1.05
p > 0.05   

Model 1
No: Reference 
Yes 
aPR = 0.91
95% CI = 0.76 to 1.09
p >= 0.05

Model 2
No: Reference 
Yes
aPR = 0.98
95% CI = 0.83 to 1.15
p > 0.05
Minor psychiatric disorder
No: Reference 
Yes
aPR = 1.10
95% CI = 0.95 to 1.27
p > 0.05     

Suicidal Ideation
No: reference 
Yes
aPR = 0.93 
95% CI = 0.55 to 1.56
	High
	
	
	√
	
	
	
	
	
	√
	
	
	
	
	√
	

	Li et al. 
	2022
	Cross-sectional
	Hospital, Primary care clinic
	Education and training (concerning COVID-19)
	Burnout
OR = 0.96 
95% CI = 0.70 to 1.132 

Depression 
OR = 0.67 
95% CI = 0.47 to 0.95
	High
	
	√
	√
	
	
	
	
	
	
	
	
	
	
	
	

	Lin et al. 
	2020
	Cross-sectional
	Other
	Training/support provided by the respondent's permanent hospital (e.g., theoretical, and operational training related to prevention of infectious diseases; taking care of your families): 
Yes: 42 (36.8%) 
No: 72 (63.2%)
	Yes
M = 71.43 
SD = 12.71 
No 
M = 64.47 
SD = 12.92 
p = 0.006

B = 3.510 SE 1.633
β = 0.129 
p = 0.03
	High
	
	
	
	
	
	
	
	
	
	
	√
	
	
	
	

	Liu et al. 
	2020
	Cross-sectional
	Hospital
	Protective training for COVID-19 
Sufficient: 1941 (91.3%) 
Insufficient: 185 (8.7%)
	Anxiety (prevalence)
Sufficient
Anxious: 540 (27.8%) 
Not Anxious: 1401 (72.2%) 
Insufficient
Anxious: 69 (37.3%) 
Not Anxious: 116 (62.7%)
p < 0.001 
 
Anxiety Scores
Sufficient: M = 2.88 SD = 3.72 Insufficient: M = 4.23 SD = 4.50
p < 0.001

Depression (prevalence)
Sufficient
Depressed: 787 (40.5%) 
Not Depressed: 1154 (59.5%) 
Insufficient
Depressed: 98 (53.0%) 
Not Depressed: 87 (47.0%)
p < 0.001

Depression Scores
Sufficient:
M = 4.26 SD = 4.27
Insufficient:
M = 6.02 SD = 5.11
 p < 0.001

Insomnia (prevalence)
Sufficient:
Insomnia: 646 (33.3%)
No Insomnia: 1295 (66.7%)
Insufficient:
Insomnia: 83 (44.9%)
No Insomnia: 102 (55.1%)
p = 0.001

Insomnia Scores
Sufficient: M = 5.91 SD = 4.95 Insufficient: M = 7.56 SD = 5.40
p < 0.001
	Low
	√
	
	√
	
	√
	
	
	
	
	
	
	
	
	
	

	Maraqa et al. 
	2020
	Cross-sectional
	Hospital, Primary Care clinic
	Training on outbreak response: 
Yes: 97 (22.6%) 
No: 333 (77.4%)
	Yes 
High perceived stress = 56 (57.7%)  
Low/none perceived stress = 41 (42.3%) 
No
High perceived stress = 262 (78.7%)  
Low/none perceived stress = 71 (21.3%)
p < 0.001
	Moderate
	
	
	
	
	
	
	
	
	
	
	
	
	√
	
	

	Matsuo et al. 
	2021
	Cross-sectional
	Hospital
	PPE education opportunities indicated that infection control nurses developed an in-hospital manual of attachment and doffing procedures, while infectious disease physicians, respiratory physicians, and chief medical residents created either face-to-face or online training 
	Yes
Burnout: 8.7%
Non-burnout: 23.5%
p = 0.001

MVA
OR = .484 
CI = 0.236 to 0.993  
p = .048
	Moderate
	
	√
	
	
	
	
	
	
	
	
	
	
	
	
	

	Morgantini et al. 
	2020
	Cross-sectional
	Other
	Received COVID-19 specific training:  
No: 921 (53.1%) 
Yes: 813 (46.9%)
	RR = 0.98 
95% CI = 0.89 to 1.08 (ns)
	Moderate
	
	√
	
	
	
	
	
	
	
	
	
	
	
	
	

	Munn et al. 
	2021

	Cross-sectional
	Hospital, Primary Care Clinic, Community
	Educational resources are available to help me safely care for COVID-19–positive patient
	OR = 0.56 
95% CI = 0.52 to 0.62 
p < 0.001
	Moderate
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	√

	Salaton et al. 
	2022

	Cross-sectional
	Primary Care Clinic
	Training/course related to COVID-19 management 
Yes 
No
	Multivariable Analysis
Anxiety 
Yes: Reference
No
OR = 1.34 95% CI = 0.82 to 2.19 
aOR = 1.21 95% CI = 0.73 to 2.02
p = 0.24 

Depression 
Yes: Reference
No
OR = 1.29 
95% CI = 0.77 to 2.16 
p = 0.34
No aOR reported

Stress
Yes: Reference
No
OR = 4.62  95% CI = 1.05 -to 22.41
aOR = 3.60  95% CI = 0.73 to 17.83 
p = 0.04 

	High
	√
	
	√
	
	
	
	
	
	
	
	
	
	√
	
	

	Shen et al. 
	2021
	Cross-sectional
	Hospital
	Occupational protection training (specifics of training is not elaborated upon) 


	No: Reference
Yes
OR = 0.64
95% CI = 0.30 to 1.35
p = 0.640
	Moderate
	√
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Wayessa et al. 
	2021
	Cross-sectional
	Hospital, Public Health Unit, Community, Other
	Training on COVID-19: 
Yes: 163 (59.3%) 
No: 112 (40.7%) 
 
	Bivariate  
No: Reference 
Yes
OR = 0.19
95% CI = 0.10 to 0.37 
p < 0.01

Multivariate 
No: Reference 
Yes
OR = 0.37
95% CI = 0.17 to 0.81 
p = 0.01
	High
	
	
	√
	
	
	
	
	
	
	
	
	
	
	
	

	Yassin et al. [97]
	2022
	Cross-sectional
	Hospital, Primary Care clinic
	Receiving a special education to deal with COVID-19 patients 
Onset Group (n=211) Yes 73 (35%) 
One-year Group (n=212) Yes 85 (40%)
	Burnout
Onset 
No: M = 31.86 SD = 5.58 
Yes: Mean = 32.73 SD = 5.48 
p = 0.682
One Year
No: M = 31.03 SD = 5.26 
Yes: M = 31.27 SD = 6.47
p = 0.777

Insomnia
Onset
No: M = 8.41 SD = 5.65 
Yes: M = 8.38 SD = 5.96
p = 0.979
One Year
No: M = 9.29 SD = 6.82 
Yes: M = 7.72 SD = 5.36
p = 0.062

Yes: Reference 
No: OR = 1.814
95% CI = 0.766 to 4.293
p = 0.175
Functional impairment
Onset
No: M = 20.97 SD = 6.02 
Yes: M = 20.62 SD = 5.87
p = 0.979
One Year
No: M = 22.46 SD = 5.62 
Yes: M = 23.25 SD = 4.66
p = 0.258
	Moderate
	
	√
	
	√
	√
	
	
	
	
	
	
	
	
	
	

	Yousefi et al. 
	2022
	Cross-sectional
	Hospital
	Provide appropriate, timely and continuous training and information 
	r = -0.1000 
p > 0.05 
	Moderate
	
	
	
	
	
	
	
	
	
	
	
	
	√
	
	

	Zhang et al. 
	2021
	Cross-sectional
	Community
	Whether training related to the outbreak was provided: 
Yes: 1005 (96.6%) 
No: 35 (3.4%)
	Yes
Non-anxious: 575 (57.21%) 
Anxious: 430 (42.79%) 
No 
Non-anxious: 5 (14.29%) 
Anxious: 30 (85.71%)
p < 0.001
	Moderate
	√
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Zheng et al. 
	2021
	Cross-sectional
	Hospital
	Number of times of training for COVID-19 related information: 
< 3: 135 (21.9%) 
>3: 482 (78.1%)
	Bivariate (p = 0.031)
< 3: Reference 
> 3
OR = 0.601
p = 0.031
	High
	√
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