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Background: The specific challenges experienced by the nursing and midwifery workforce in previous 

pandemics have exacerbated pre-existing professional and personal challenges, and triggered new issues. 

We aimed to determine the psychological impact of the COVID-19 pandemic on the UK nursing and mid- 

wifery workforce and identify potential factors associated with signs of post-traumatic stress disorder. 

Methods: A United Kingdom national online survey was conducted at three time-points during the first 

wave of the COVID-19 pandemic between April and August 2020 ( T1 and T2 during initial wave; T3 at 

three-months following the first wave). All members of the UK registered and unregistered nursing and 

midwifery workforce were eligible to participate. The survey was promoted via social media and through 

organisational email and newsletters. 

The primary outcome was an Impact of Events Scale-Revised score indicative of a post-traumatic 

stress disorder diagnosis (defined using the cut-off score ≥33). Multivariable logistic regression modelling 

was used to assess the association between explanatory variables and post-traumatic stress disorder. 

Results: We received 7840 eligible responses ( T1 - 2040; T2 - 3638; T3 - 2162). Overall, 91.6% participants 

were female, 77.2% were adult registered nurses, and 28.7% were redeployed during the pandemic. 

An Impact of Events Scale-Revised score ≥33 (probable post-traumatic stress disorder) was observed 

in 44.6%, 37.1%, and 29.3% participants at T1, T2 , and T3 respectively. At all three time-points, both per- 

sonal and workplace factors were associated with probable post-traumatic stress disorder, although some 

specific associations changed over the course of the pandemic. Increased age was associated with re- 

duced probable post-traumatic stress disorder at T1 and T2 (e.g. 41–50 years at T1 odds ratio (OR) 0.60, 

95% confidence interval (CI) 0.42–0.86), but not at T3 . Similarly, redeployment with inadequate/ no train- 
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hat is already known 

• Nursing and midwifery workforce wellbeing is under strain due

to staff shortages and high stress and burnout. 

• The nursing and midwifery workforce are at the forefront of the

COVID-19 response. 

• In previous pandemics, the nursing and midwifery workforce

has experienced worse psychological effects, com pared with

other healthcare professional groups. 

hat this paper adds 

• Almost 30% of survey respondents reported experiences in-

dicative of a probable post-traumatic stress disorder diagnosis

three-months after the first pandemic peak. 

• Key workplace-related factors were associated with adverse

psychological effects, including redeployment to other clinical

areas without adequate training and inadequate infection con-

trol training. 

• Healthcare organisations should urgently implement evidence-

based strategies to support the wellbeing of members of the

nursing and midwifery workforce affected by the pandemic,

and develop robust workforce plans in preparation for future

pandemics. 

. Introduction 

The year 2020 was designated by the World Health Organiza-

ion as International Year of the Nurse and Midwife ( World Health

rganization 2020b ). This reflects the critical role nurses and mid-

ives play in international health and social care delivery, pol-

cy and research. Underpinning this designation is a workforce al-

eady under significant pressure with high levels of attrition, ongo-

ng recruitment challenges, and an ageing workforce ( World Health

rganization, 2020a ). Across the world, a shortfall of 5.7 mil-

ion nurses has been predicted by 2030 ( World Health Organiza-

ion, 2020a ). In the United Kingdom (UK), the National Health Ser-

ice (NHS) long-term plan included a commitment to improve staff

ecruitment and retention ( National Health Service, 2019 ). How-

ver, this is against a backdrop of over 40,0 0 0 whole-time equiv-

lent nursing vacancies and rates of dissatisfaction and plans to

eave the profession in the UK that exceed many other European

ountries ( Aiken et al., 2012 ; National Audit Office, 2020 ). 

At the end of 2019, just prior to the start of the Interna-

ional Year of the Nurse and Midwife, the Severe Acute Respira-

ory Syndrome- Coronavirus 2 virus was first identified in China.

he subsequent COVID-19 pandemic has both highlighted nurses’

nd midwives’ essential role in healthcare delivery and served to

xacerbate existing workforce challenges. The impact of COVID-

9 on society has been well-documented, both as a direct re-

ult of the virus and indirectly through strategies (e.g., restric-

ions on travel and social gatherings; closure of workplaces and

ducational institutions) implemented to limit infection transmis-

ion ( Douglas et al., 2020 ). In addition to these wider societal
sed probable post-traumatic stress disorder at T1 and T2 , but not at T3

3 OR 1.17, 95% CI 0.89–1.55). A lack of confidence in infection prevention

iated with increased probable post-traumatic stress disorder at all three

% CI 1.11–1.97). 

gical impact was evident 3-months following the first wave of the pan-

rkplace are associated with adverse psychological effects linked to the

ow healthcare organisations should respond to staff wellbeing needs both

nd in planning for future pandemics. 

© 2021 Elsevier Ltd. All rights reserved.

ffects, nurses and midwives have faced the added challenge of

ealthcare provision in the context of lack of personal protec-

ive equipment, the rapid implementation of redeployment (move

o a different clinical area to support the pandemic response),

ew ways of working, and vast numbers of high acuity patients

 Fernandez et al., 2020 ; Liu et al., 2020 ; Maben and Bridges, 2020 ).

urses and midwives have also faced the emotional challenge of

igh mortality rates, with 30.8% patients hospitalised with COVID-

9 dying ( Navaratnam et al., 2021 ). Observational studies high-

ight the increased risk of COVID-19 infection to frontline health-

are workers, such as nurses and midwives ( Chou et al., 2020 ;

utambudzi et al., 2020 ; Nguyen et al., 2020 ; Shah et al., 2020 ).

he increased risk of infection may also extend to members of

he healthcare worker’s family ( Shah et al., 2020 ). Reports have

lso highlighted the tragic loss of life due to COVID-19 infec-

ion amongst member of the nursing and midwifery workforce

 Bandyopadhyay et al., 2020 ). 

Early COVID-19 data from China and studies of previous pan-

emics and disease outbreaks have highlighted the potential effect

f the pandemic on healthcare worker’s mental health ( Allan et al.,

020 ; Cabarkapa et al., 2020 ; De Kock et al., 2021 ; Fernandez et al.,

020 ; Stuijfzand et al., 2020 ). Some previous COVID-19 studies re-

ort worse psychological effects in nurses, compared with other

ealthcare workers ( Allan et al., 2020 ; Cabarkapa et al., 2020 ). A

ecent systematic review of studies on mental health disorders in

ospital-based healthcare workers in hospitals impacted by pan-

emics included 19 studies, of which most described the impact of

he Severe Acute Respiratory Syndrome pandemic in Canada and

outh Asia ( Allan et al., 2020 ). The review identified that post-

raumatic stress, anxiety, and depression were common in health-

are workers during pandemics, with some concerning long-lasting

ffects. 

This combination of pre-existing workforce challenges, rapid

hanges to professional life and ways of working, and risk of ill-

ess to both the individual and their family may have impor-

ant and demonstrable psychological impacts on the UK nursing

nd midwifery workforce. On this basis, we identified the need to

apidly design and undertake research to understand the psycho-

ogical impacts of the first wave of the COVID-19 pandemic on the

K nursing and midwifery workforce. This has been recognised as

 key research priority by members of the public, mental health

xperts, and members of the nursing and midwifery workforce

 Holmes et al., 2020 ; Manning et al., 2021 ). The aims of the study

ere to assess the mental health effects of the pandemic over time

n the nursing workforce and identify the personal and workplace

actors associated with wellbeing to inform the response to the

urrent pandemic and support preparation for future pandemics. 

. Methods 

A national longitudinal online survey study was conducted util-

sing a self-selecting sample of the UK nursing and midwifery

orkforce across three time-points to explore the self-reported
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Fig. 1. Survey time-points in context of number of hospitalised cases across UK. 
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k  
ersonal psychological impact of the COVID-19 pandemic. The sur-

ey design and methodology drew on that developed for the

OVID-19 emergency response assessment study ( Roberts et al.,

021a ; Roberts et al., 2020 ). This paper is reported in accordance

ith the Checklist for Reporting Results of Internet E-Surveys

 Eysenbach, 2004 ). 

.1. Overview of survey 

The survey was administered at three time-points ( T1, T2, T3 )

hrough an online survey platform (Qualtrics, Provo, Utah, USA)

nd could be completed in approximately 10–15 min. 

Our T1, T2, and T3 surveys were open for responses between

nd and 14th April 2020, 28th April and 12th May 2020, and 30th

uly and 20th August 2020 respectively. During the first pandemic

ave the number of hospitalised cases increased more rapidly than

xpected and then decreased more rapidly than expected. As such,

oth the highest number of hospitalised COVID-19 patients (21,686

n 12th April 2020) and number of deaths where COVID-19 was

ecorded on the death certificate (1457 on 8th April 2020) occurred

uring our T1 survey ( UK Government, 2021 ). Fig. 1 shows our sur-

ey distribution time points in the context of the number of hos-

italised patients across the UK. There was some regional varia-

ion in date of the peak and subsequent recovery trajectory (sup-

lementary material, Fig. e1). Our T3 survey, issued three months

fter the T2 survey, was designed to reflect a COVID-19 recovery

eriod. 

Survey questions covered six broad domains: participant

emographics, professional characteristics, experience of work

uring the pandemic, personal impact of COVID-19, access to

sychological support, and mental health and wellbeing out-

omes (supplementary material table e1). Mental health and

ellbeing outcomes were collected using validated tools, namely

he impact of events-revised scale, Depression Anxiety Stress

cales- 21 (DASS-21), Maslach Burnout Inventory (T3 survey

nly) and intention-to-leave scale (T3 survey only) ( Antony et al.,

998 ; Chen et al., 2019 ; Creamer et al., 2003 ; Lovibond and

ovibond, 1996 ; Poghosyan et al., 2009 ; Weiss, 2006 ). 

Questions were consistent across each survey, although minor

hanges were made to reflect emerging evidence as the pandemic
rogressed. In particular, we included ethnicity for our second and

hird survey to reflect evidence highlighting the disproportionate

mpact of COVID-19 on Black, Asian and minority ethnic popula-

ions ( Ferrando-Vivas et al., 2021 ; Williamson et al., 2020 ). 

.2. Eligibility criteria 

Study participation was open to all members of the nursing and

idwifery workforce working in the UK. This included registered

urses and midwives, student nurses and midwives, healthcare as-

istants, nursing associates, and trainee nursing associates. Inclu-

ion was not limited by employer type. 

.3. Survey promotion and distribution 

Information about the survey and an internet link were widely

istributed through social media (Twitter, Facebook). High-profile

ndividuals in the UK nursing and midwifery community actively

ncouraged survey promotion by participants. In addition, survey

nformation was included in emails distributed by key nursing and

idwifery organisations (e.g., Royal College of Nursing) and the UK

ursing and midwifery regulator (Nursing and Midwifery Council).

he survey was also reported as a news story in mainstream jour-

als Mitchell (2020) . Access to the survey was open to any indi-

idual with the study internet address link. At both T2 and T3 , we

lso directly emailed individuals that had completed our survey at

 previous time-point and who had provided their email address

nd consented to use of their personal data for this purpose. A re-

inder email was sent approximately half-way through the survey

eriod. No incentive was offered for completion. 

Following T1 and T2 surveys, a brief summary of aggregated

ata was rapidly distributed so that findings could inform pub-

ic policy. These summaries were featured by various news outlets

ncluding BBC News, and national newspapers ( BBC News, 2020 ;

ackett, 2020 ; Toynbee, 2020 ). 

.4. Survey design 

Survey questions were based on the author’s expert subject

nowledge, evidence from previous pandemics and disease out-
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i  
reaks (e.g., Ebola, Severe Acute Respiratory Syndrome), other on-

oing surveys, and emerging information about the COVID-19 pan-

emic ( Roberts et al., 2020, 2021b ). The first page of the survey

rovided key information, including its purpose and length, and

ow we would manage personal data. We mandated completion

f only the first two questions, which were used to confirm eli-

ibility and record consent for study participation. Completion of

ubsequent questions was not mandated. 

Adaptive questioning was used to filter questions that were not

elevant based on preceding responses (e.g., questions about expe-

ience of redeployment were shown only to those individuals that

ere redeployed). We did not randomise the order of any part of

he survey. In designing the survey, text entry was minimised and

ategorical responses were favoured. A survey back button allowed

articipants to review their answers as they progressed through

he survey. The survey design was reviewed at each time-point to

eflect emerging data and, where necessary, alter question gram-

atical tense to reflect the stage of the pandemic. For each survey

ersion, the research team completed a draft of the survey using

ifferent response variations to ensure that the survey functioned

s expected. 

In the survey, we invited participants to provide their email ad-

ress, and explicit agreement was sought to use this to: link in-

ormation across surveys; inform the participant about surveys at

ubsequent time-points, and invite them to participate in future

esearch. We did not limit responses by IP addresses as we an-

icipated that participants may complete the survey at their place

f work or using a shared home internet router, such that a re-

triction might prevent completion by eligible colleagues or family

embers, who were also nurses. 

.5. Outcomes 

The primary outcome was the prevalence of post-traumatic

tress disorder, measured using the impact of events scale-revised

t each time point ( Creamer et al., 2003 ; Weiss, 2006 ). For each

f the 22 items in the scale, participants were asked to rate the

xtent to which they had been distressed in relation to COVID-19

ver the preceding 7-days. Based on previous research, we cat-

gorised a score of 33 or above as indicative of probable post-

raumatic stress disorder ( Creamer et al., 2003 ). 

Secondary outcomes were depression, anxiety, stress, job sat-

sfaction, burnout and the participant’s intention to leave both

heir current role and healthcare, measured using validated tools

 Antony et al., 1998 ; Chen et al., 2019 ; Lovibond and Lovi-

ond, 1996 ; Poghosyan et al., 2009 ). A summary of outcome defi-

itions and tools is included in the supplementary material (table

2). Outcomes were measured at each of the three time points,

xcept for burnout and intention to leave which were captured at

ime-point three only to reflect the need to measure these con-

epts in a period of relative stability. 

.6. Statistical analysis 

Data were downloaded directly from the survey hosting plat-

orm (Qualtrics, Provo, Utah, USA). Initial data processing and

leaning were undertaken using SPSS version 26 (IBM SPSS Statis-

ics, Armonk, NY, USA). Imputation and modelling were undertaken

sing Stata version 16.1 (College Station, Texas, USA). 

Our initial review of the three datasets identified 267 individu-

ls that had completed the survey at all three time-points and 898

216 at T1/T2 ; 154 at T1/T3 ; 528 at T2/T3 ) individuals completed the

urvey at two time-points. This is likely to be an underestimate of

he true rate as we were only able to track responses where an

ndividual had both provided a matching email address and had
iven permission to link data. Given the low frequency of com-

letion at multiple time-points, we decided to treat each survey

ime-point as an independent sample in our primary analysis. 

To be included in the analysis, we required participants to have

ompleted one or more questions beyond the first two survey sec-

ions (professional characteristics and participant demographics),

nd to have completed at least one outcome measure (one of: im-

act of events scale-revised, Depression Anxiety Stress scales- 21,

aslach Burnout Inventory ( T3 only) and intention-to-leave scale

 T3 only)). 

We identified duplicate responses through the recorded email

ddress. Across T1, T2 , and T3 , we identified 310 duplicate re-

ponses. In most cases (93% duplicates), the first record was se-

ected for inclusion. However, in a minority of cases (7%) where

he first record contained little data or key outcomes (impact

f events scale-revised, Depression Anxiety Stress scales- 21, and

aslach Burnout Inventory) were missing, we included the second

esponse. 

We observed data missingness across survey responses due to

bandonment of the survey during completion and, presumed un-

ntentional, omission of individual questions within the survey.

ultiple imputation using the chained equations method was used

o impute missing data. The imputation model included all vari-

bles used in the subsequent multivariable modelling plus other

ariables that were thought might predict either study outcomes

r explanatory variables that we planned to model (supplemen-

ary material table e1) ( Royston and White, 2011 ). Twenty imputed

atasets were created using a method appropriate for data consist-

ng of multiple psychometric scales ( Plumpton et al., 2016 ). Based

n the fraction of missing information measure from the multivari-

ble models ( T1 - 0.098; T2 - 0.133; T3 - 0.121), 14 datasets were re-

uired to meet the criterion proposed by the UCLA Statistical Con-

ulting Group ( UCLA: Statistical Consulting Group ). 

All data variables, except for some outcomes, were categorical

nd are described using numbers and percentages. Our outcome

easures included both those that provide an overall score and

hose that categorise individuals based on score cut-off values. For

he former, we summarise data using the mean and 95% confi-

ence interval or median and interquartile range, depending on

ata normality. The latter, we present as number and percentage

n each category. We calculated Cronbach’s α, mean scores and 95%

onfidence interval (CI) and Pearson correlations for the impact of

vents scale-revised and Depression Anxiety Stress scales- 21 sub-

cales across time-points. For the Maslach Burnout Inventory, we

alculated Cronbach’s αfor sub-scales. We also explored the corre-

ation between the impact of events scale-revised and Depression

nxiety Stress scales- 21 sub-scales, and the impact of pattern of

esponse on impact of events scale-revised and Depression Anxiety

tress scales- 21. 

We tested for equality across time. The type of test used de-

ended on whether the variable had been imputed or not, and

ts measurement scale. For variables with two categories a logistic

egression model was used and an ordinal regression model was

sed for three or more ordered categories. For variables with three

r more categories with no natural order a multilogit model was

sed if the data had been imputed and the Pearson χ2 test if not.

he logistic, multilogit and ordinal regression models fitted to im-

uted variables were tested for equality using a F statistic and the

ikelihood ratio statistic ( χ2 ) for all other non-imputed variables.

o improve readability, we combine some of the ordinal categories

n the text for reporting, although the statistical test always relates

o the original scale. A regression model was used to compute a F

tatistic for continuous variables although the degrees of freedom

or imputed and non-imputed variables were calculated differently.

We fitted multivariable logistic regression models to individual

mputed datasets, and then combined the results to obtain esti-
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Fig. 2. study flow chart. 
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e  
ates of the association between key explanatory variables and

n impact of events scale-revised score of 33 or more (probable

ost-traumatic stress disorder) ( Creamer et al., 2003 ). We included

ariables based on clinical plausibility (supplementary material ta-

le e1), informed by previous literature, and developed individ-

al models for each time-point. We measured the association be-

ween the explanatory variables and the dichotomous outcomes

sing odds ratios (OR) and 95% CI. For explanatory variables with

hree or more categories, we tested the overall effect for statisti-

al significance using a F statistic. In a sensitivity analysis that was

ot defined a priori , we added a variable that categorised partici-

ant’s pattern of response (e.g. those that only completed at a sin-

le time-point and those that completed at multiple time-points)

o explore how this affected our model’s findings. 

.7. Ethical approval 

The study was approved by the University of Warwick Biomed-

cal and Scientific Research Ethics Committee on 27th March 2020

reference 101/19–20). Participants gave informed consent for par-

icipation through a checkbox at the start of the survey. All survey

ata were stored in accordance with national legislation and insti-

utional policies. 

. Results 

Across the three survey time-points, the survey was accessed on

2,010 occasions (3299 T1 , 5758 T2 , 2953 T3 ), of which we finally
ncluded 7840 responses ( Fig. 2 ). The highest number of responses

 n = 3638) was received at T2. 

.1. Participant characteristics 

Across all survey responses, most participants were female ( T1

1.6%; T2 91.6%; T3 91.9%, p = 0.20, and of white ethnicity ( T2

9.3%; T3 93.1%, p < 0.001). The most common age group was 51–

0 years ( T1 30.7%; T2 34.7%; T3 39.8%, p < 0.001). Professionally,

he majority were adult registered nurses ( T1 77.9%; T2 75.1%; T3

0.0%, p = 0.001). Table 1 summarises key personal and workplace

ariables, with the remainder summarised in table e3 (supplemen-

ary material). 

.2. Personal and professional experiences of COVID-19 

Across time-points, 28.7% ( n = 2251) participants reported be-

ng redeployed in response to the pandemic ( Table 1 , table e3 sup-

lementary material). Of these, 63.2% ( n = 1422) reported that

raining to prepare for redeployment either did not occur or was

nadequate. 

Participants often ( n = 3133, 40.0%) reported that they lacked

onfidence in infection prevention and control training, or that

raining had not been received, although this declined over time

 T1 52.1%; T2 37.3%; T3 33.0%, p < 0.001). In total, 22.6% ( n = 1772)

isagreed or strongly disagreed that the correct personal protective

quipment was always available, similarly this decreased across
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Table 1 

Baseline characteristics. 

T1 ( n = 2040) n(%) T2 ( n = 3638) n(%) T3 ( n = 2162) n(%) P -value 

Personal factors † 

Gender (mlogit) F(4, 4.5e + 08) = 1.50 

Male 160 (7.9) 271 (7.5) 166 (7.7) 

Female 1868 (91.6) 3331 (91.6) 1986 (91.9) 

Other/prefer not to say 12 (0.6) 36 (1.0) 10 (0.5) p = 0.20 

Age (years) (oreg) F(2, 1.6e + 07) = 39.48 

16–30 265 (13.0) 381 (10.5) 158 (7.3) 

31–40 406 (19.9) 660 (18.1) 321 (14.9) 

41–50 600 (29.4) 1061 (29.2) 620 (28.7) 

51–60 626 (30.7) 1263 (34.7) 860 (39.8) 

61 and over 143 (7.0) 273 (7.5) 204 (9.4) p < 0.001 

Ethnicity (mlogit) F(3,336,836.6) = 9.43 

White 3248 (89.3) 2012 (93.1) 

Mixed/Multiple ethnic 55 (1.5) 35 (1.6) 

Asian/Asian British 126 (3.5) 39 (1.8) 

Black/African/Caribbean 210 (5.8) 76 (3.5) p < 0.001 

UK Region (mlogit) F(20, 1.8e + 08) = 4.58 

South East 322 (15.8) 562 (15.4) 326 (15.1) 

South West 220 (10.8) 383 (10.5) 234 (10.8) 

London 227 (11.1) 526 (14.4) 297 (13.7) 

East Midlands 214 (10.5) 267 (7.3) 173 (8.0) 

East of England 146 (7.2) 276 (7.6) 191 (8.9) 

North West 262 (12.9) 380 (10.4) 197 (9.1) 

North East (including Yorkshire) 126 (6.2) 340 (9.4) 227 (10.5) 

West Midlands 228 (11.2) 311 (8.6) 186 (8.6) 

Scotland 168 (8.3) 345 (9.5) 187 (8.7) 

Wales 86 (4.2) 154 (4.2) 108 (5.0) 

Northern Ireland 39 (1.9) 96 (2.6) 35 (1.6) p < 0.001 

Professional qualification (mlogit) F(12, 4.8e + 07) = 2.84 

RN - adult 1589 (77.9) 2732 (75.1) 1730 (80.0) 

RN - child 109 (5.4) 211 (5.8) 111 (5.1) 

RN- learning disability 15 (0.7) 52 (1.4) 21 (1.0) 

RN- mental health 132 (6.5) 284 (7.8) 116 (5.4) 

Midwife/Health visitor 58 (2.9) 96 (2.6) 69 (3.2) 

HCA/ Nursing associate/ trainee 79 (3.9) 140 (3.8) 68 (3.2) 

Student nurse/ midwife 58 (2.8) 122 (3.4) 46 (2.1) p < 0.001 

Caring responsibilities (mlogit) F(4, 9.0e + 07) = 2.99 

Yes- sole carer 223 (11.0) 407 (11.2) 205 (9.5) 

Yes, but not sole carer 774 (38.0) 1270 (34.9) 754 (34.9) 

No 1042 (51.1) 1961 (53.9) 1203 (55.7) p = 0.018 

WORKPLACE FACTORS † 

Health at risk due to clinical role (oreg) F(1,15,516.5) = 31.77 

Strongly disagree/disagree 247 (12.1) 568 (15.6) 

Neither agree nor disagree 279 (13.7) 642 (17.6) 

Strongly agree/agree 1514 (74.2) 2429 (66.8) p < 0.001 

Personal COVID-19 infection –

Yes - I had symptoms 628 (29.0) 

Yes - did not have symptoms 113 (5.2) 

No 1421 (65.7) –

Employed by NHS (lreg) F(2, 2.3e + 08) = 0.31 

No 470 (23.0) 830 (22.8) 512 (23.7) 

Yes 1570 (77.0) 2808 (77.2) 1650 (76.3) p = 0.74 

NHS pay banding (or equivalent) (mlogit) F(2, 1.5e + 06) = 14.39 

Not banded 38 (1.9) 51 (1.4) 20 (0.9) 

HCA/ nursing associate 103 (5.1) 219 (6.0) 99 (4.6) 

Staff nurse 567 (27.8) 1106 (30.4) 558 (25.8) 

Senior staff nurse 555 (27.2) 1013 (27.9) 620 (28.7) 

Charge nurse 446 (21.9) 780 (21.5) 547 (25.3) 

Matron 187 (9.1) 281 (7.7) 184 (8.5) 

Senior nurse 81 (4.0) 100 (2.7) 71 (3.3) 

Very senior nurse 64 (3.1) 88 (2.4) 62 (2.9) p < 0.001 

Clinical speciality during pandemic (mlogit) F(22, 1.4e + 07) = 2.44 

Acute/emergency hospital care 547 (26.8) 935 (25.7) 511 (23.7) 

Critical care/operating theatres 324 (15.9) 523 (14.4) 338 (15.6) 

Learning disabilities 12 (0.6) 26 (0.7) 14 (0.7) 

Mental health 102 (5.0) 253 (7.0) 95 (4.4) 

Midwifery/Paediatrics 77 (3.8) 129 (3.5) 88 (4.1) 

Palliative care 49 (2.4) 116 (3.2) 64 (3.0) 

Outpatients 49 (2.4) 98 (2.7) 67 (3.1) 

Care/nursing Home 49 (2.4) 119 (3.3) 60 (2.8) 

Community or primary care 418 (20.5) 742 (20.4) 477 (22.1) 

Education/ higher education 41 (2.0) 64 (1.8) 46 (2.1) 

Research 79 (3.9) 131 (3.6) 123 (5.7) 

Other 292 (14.3) 502 (13.8) 276 (12.8) p < 0.001 

( Continued on next page ) 
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Table 1 ( Continued ). 

T1 ( n = 2040) n(%) T2 ( n = 3638) n(%) T3 ( n = 2162) n(%) P -value 

Redeployment (mlogit) F(4, 5.7e + 06) = 7.17 

Not redeployed 1361 (66.8) 2643 (72.7) 1579 (73.1) 

Redeployed - adequate training 259 (12.7) 368 (10.1) 202 (9.4) 

Redeployed - inadequate or no training 419 (20.5) 624 (17.2) 380 (17.6) p < 0.001 

Previously provided clinical care in pandemic (lreg) F(2, 1.7e + 07) = 1.92 

Yes 520 (25.5) 963 (26.5) 608 (28.1) 

No 1520 (74.5) 2675 (73.5) 1554 (71.9) p = 0.15 

Main role during the pandemic –

Direct clinical care 1533 (70.9) 

Education 78 (3.6) 

Research 140 (6.5) 

Management/leadership 236 (10.9) 

Unable to work 63 (2.9) 

Other 112 (5.2) –

Correct PPE always available (oreg) F(2, 1.1e + 06) = 199.97 

Strongly agree/agree 795 (39.0) 2192 (60.3) 1468 (67.9) 

Neither agree or disagree 522 (25.6) 782 (21.5) 311 (14.4) 

Disagree/strongly disagree 724 (35.5) 664 (18.3) 384 (17.8) p < 0.001 

Confidence in COVID-19 IPC training (mlogit) F(2, 3.8e + 06) = 72.76 

Not confident at all/some not confident 858 (42.1) 1103 (30.3) 532 (24.6) 

Neither not confident nor confident 346 (16.9) 634 (17.4) 295 (13.7) 

Somewhat confident/very confident 632 (31.0) 1648 (45.3) 1152 (53.3) 

Not received training 204 (10.0) 254 (7.0) 182 (8.4) p < 0.001 

Prepared to provide care to COVID-19 patients (oreg) F(2, 2.2e + 06) = 75.79 

Completely/somewhat unprepared 1096 (53.7) 1348 (37.1) 916 (42.4) 

Neither prepared nor unprepared 237 (11.6) 474 (13.0) 292 (13.5) 

Somewhat/very prepared 707 (34.7) 1816 (49.9) 954 (44.1) p < 0.001 

Care quality for non-COVID-19 (oreg) F(2,57,974.0) = 35.09 

Significantly/slightly worse than before 1007 (49.3) 1447 (39.8) 1078 (49.9) 

Same as before 865 (42.4) 1777 (48.8) 867 (40.1) 

Significantly/slightly better than before 169 (8.3) 414 (11.4) 217 (10.1) p < 0.001 

Mental health first aid training (lreg) F(2, 5.9e + 07) = 0.47 

Yes 396 (19.4) 729 (20.0) 446 (20.6) 

No 1644 (80.6) 2909 (80.0) 1716 (79.4) p = 0.63 

HCA- healthcare assistant; IPC- infection prevention and control; PPE- personal protective equipment; RN- registered nurse. 

All variables in table based on imputed dataset. 

All variables collected at each of the three time-points except: ethnicity (not collected at time-point one); health at risk due to clinical role (not collected at time-point 

three); personal COVID-19 infection (not collected at time-points one/ two); main role during pandemic (not collected at time-points one/ two). 

Statistical test obtained using: lreg = logistic regression, oreg = ordinal regression, mlogit = multinomial regression, PChi = Pearson Chi-squared. 

† - The test statistic (where applicable) is shown adjacent to the variable name. 
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urvey time-points ( T1 35.5%; T2 18.3%; T3 17.8%, p < 0.001).

able 1 summarises these data across all time-points, with a break-

own by time-point included in the supplementary material. 

At time-point three, 34.3% ( n = 741) participants reported that

hey had experienced a COVID-19 infection. The clinical workplace

as the most commonly identified source of infection ( n = 477,

9.5%). Despite only 5.6% ( n = 38) requiring hospital care, 35.2%

 n = 241) reported that they had not fully recovered. 

.3. Primary outcome- Impact of events scale- -revised 

An impact of events scale-revised score of 33 or above (prob-

ble post-traumatic stress disorder) was observed in 44.6% par-

icipants at time-point one, 37.1% participants at T2 , and 29.3%

articipants at T3 ( p < 0.001). The mean impact of events scale-

evised score similarly decreased across time-points ( T1 32.16, 95%

I 31.25–33.07; T2 28.11, 95% CI 27.43–28.79; T3 23.81, 95% CI

2.91–24.71, p < 0.001). Data are summarised in Table 2 and the

upplementary material (table e4). Cronbach’s α ranged from 0.89

o 0.94 across time-points and sub-scales (electronic supplement

able e5). 

.4. Secondary outcomes 

We observed decreases over time in the prevalence of severe

nd extremely severe anxiety and stress (e.g., severe/ extremely se-

ere anxiety ( T1 25.0%; T2 21.7%; T3 18.1%, p < 0.001)). However, no

hanges were observed in prevalence of depression over time ( T1
9.7%; T2 20.0%; 19.6%, p = 0.25). Job satisfaction declined across

ime-points with the lowest proportion reporting being very sat-

sfied or somewhat satisfied with their job at T3 (T1 69.5%; T2

7.8%; 57.2%, p < 0.001). Cronbach’s α ranged from 0.88 to 0.93

cross time-points and sub-scales (electronic supplement table e5).

here was a strong positive correlation between Depression Anxi-

ty Stress scales- 21 sub-scales and impact of events scale-revised

ub-scales across time-points (electronic supplement table e6). 

At T3, mean scores for the Maslach Burnout Inventory scales of

motional exhaustion, depersonalization, and personal accomplish-

ent were 26.48 (95% CI 25.89–27.07), 5.52 

(95% CI 5.27–5.78), and 34.64 (95% CI 34.25–35.02) respectively.

ronbach’s α ranged from 0.76 to 0.92 across sub-scales (electronic

upplement table e5).The level of intention to leave was higher for

n individual’s current job (37.8, 95% CI 36.3–39.4) than it was

or their intention to leave healthcare (28.6, 95% CI 27.2–30.0),

lthough breakdown by response indicated polarised views with

6.1% having no plan to leave their current role, whilst 19.4% were

iving high consideration to leaving with intermediate views hav-

ng comparatively fewer responses (supplementary material (table

4). 

.5. Modelling of association between variables and probable 

ost-traumatic stress disorder 

In the multivariable logistic regression model ( Table 3 ), factors

ere classified as personal (e.g., age, gender, caring responsibility)

nd workplace factors (e.g., clinical speciality, redeployment, per-
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Table 2 

Outcome data. 

T1 ( n = 2040) T2 ( n = 3638) T3 ( n = 2162) Test statistic/ p -value 

Impact of events scale-revised 

Score cut-offs- n (%) 

≥ 33 (probable PTSD) 909(44.6) 1350(37.1) 634(29.3) < 0.001 † 

≥ 24 (PTSD clinical concern) 1227 (60.2) 1835 (50.4) 897 (41.5) < 0.001 † 

Total score- mean (95% CI) 32.16 

(31.25–33.07) 

28.11 

(27.43–28.79) 

23.81 

(22.91–24.71) 

F(2, 7521.1) = 81.95 p < 0.001 ‡ 

DASS-21- n(%) 

Depression- severe/ extremely 

severe 

402 (19.7) 727 (20.0) 424 (19.6) F(2,124,794.0) = 1.38, 

p = 0.25 ∗ ,# 

Anxiety- severe/ extremely 

severe 

509 (25.0) 792 (21.7) 392 (18.1) F(2,303,171.4) = 42.58, 

p < 0.001 ∗ ,# 

Stress- severe/ extremely 

severe 

421 (20.6) 660 (18.1) 379 (17.5) F(2,223,990.2) = 9.30, 

p < 0.001 ∗ , # 

Satisfaction with job- n(%) 

Very satisfied 598 (29.3) 991 (27.2) 395 (18.3) 

Somewhat satisfied 819 (40.1) 1475 (40.6) 841 (38.9) 

Average 349 (17.1) 667 (18.3) 431 (19.9) 

Somewhat unsatisfied 176 (8.6) 333 (9.2) 323 (14.9) 

Very unsatisfied 98 (4.8) 171 (4.7) 172 (8.0) F(2, 4.3e + 07) = 68.10, 

p < 0.001 

Maslach burnout inventory- mean (95% CI) 

Emotional exhaustion 26.48 

(25.89–27.07) 

Depersonalization 5.52 

(5.27–5.78) 

Personal accomplishment 34.64 

(34.25–35.02) 

Level of intention to leave 

Current job- mean (95% CI) 37.8 (36.3–39.4) 

Healthcare- mean (95% CI) 28.6 (27.2–30.0) 

∗- p-value based on comparison across five categories: Normal; Mild; Moderate; Severe; Extremely severe. 

CI- confidence interval; PTSD- post-traumatic stress disorder. 

Statistical test obtained from † logistic regression model ‡ regression model # ordinal regression model. 
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onal protective equipment availability). For some factors, the low

umber of participants in a specific category means that our es-

imate of the association with the primary outcome is imprecise.

cross time-points, we identified variability in the factors associ-

ted with our outcome of an impact of events scale-revised score

f 33 or more. 

.6. Modelling- personal factors 

For personal factors, compared with those aged 16–30, older

articipants were less likely to have an impact of events scale-

evised score of 33 or more, although this was not statistically sig-

ificant at T3 (e.g., age 51–60 T1 OR 0.53, 95% CI 0.37 – 0.75; T2 OR

.67 95% CI 0.51 – 0.88; T3 OR 0.63 95% CI 0.38 – 1.06). Compared

ith white ethnicity, being of Black/ African/ Caribbean ethnicity

as associated with impact of events scale-revised score of 33 or

ore at T2 (OR 1.72, 95% CI 1.24–2.38), but this association was

ot observed at T3 or for other ethnicities. A sole caring responsi-

ility was associated with impact of events scale-revised score of

3 or more at T1 (OR 1.51, 95% CI 1.08–2.09) and T3 (OR 1.58, 95%

I 1.11–1.25), but not at T2 (OR 1.25, 95% CI 0.98–1.59). We did not

nd evidence of a clear association between gender, geographical

egion and professional qualification, and our outcome. 

.7. Modelling- workplace factors 

For workplace factors, being employed by the NHS was asso-

iated with impact of events scale-revised score of 33 or more

t T1 (OR 1.37, 95% CI 1.03–1.80), but not at subsequent time-

oints. Clinical speciality was not consistently associated with an

mpact of events scale-revised score of 33 or more, although at T2

orking in critical/ operating theatres (OR 1.51, 95% CI 1.18–1.92)
nd working in a care/ nursing home (OR 1.64, 95% CI 1.03–2.60),

ompared with acute/ emergency hospital care, was associated

ith increased odds of impact of events scale-revised score of 33

r more. 

Whilst redeployment with adequate training was not associated

ith impact of events scale-revised score of 33 or more, we identi-

ed an association between redeployment without training or in-

dequate training and impact of events scale-revised score of 33

r more at both T1 and T2 (e.g., T2 OR 1.50, 95% CI 1.22–1.84),

ut not at T3 (OR 1.17, 95% CI 0.89–1.55). A similar pattern was

bserved in relation to participants who disagreed or strongly dis-

greed that the correct personal protective equipment was always

vailable (e.g., T2 OR 1.34, 95% CI 1.07–1.69; T3 OR 1.23, 95% CI

.86–1.77). The only explanatory variable response associated with

mpact of events scale-revised score of 33 or more at all three

ime-points was being not (or somewhat not) confident in COVID-

9 infection prevention and control training ( T1 OR 1.48, 95% CI

.11–1.97; T2 OR 1.29, 95% CI 1.03–1.61; T3 1.55, 95% CI 1.09–2.19).

t T3 , symptomatic COVID-19 infection was associated with impact

f events scale-revised score of 33 or more (OR 1.56, 95% CI 1.23–

.98). 

.8. Modelling - participants pattern of response 

For the outcomes of impact of impact of events scale-revised

core of 33 or more and Depression Anxiety Stress scales- 21, re-

ults were broadly consistent with our primary analysis and across

ll response patterns (electronic supplement table e7 and table e8).

he inclusion of a pattern of response variable in the multivariable

odels made little difference to the parameter estimates of other

ariables (electronic supplement Table e9). 
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Table 3 

Multivariable model of association between explanatory variables and probable PTSD. 

T1 T2 T3 

Odds ratio (95% CI) P -value Odds ratio (95% CI) P -value Odds ratio (95% CI) P -value 

PERSONAL FACTORS 

Gender F(2, 1.7e + 07) = 2.09, p = 0.12 F(2, 1.9e + 06) = 1.83, p = 0.16 F(2,498,519.7) = 1.38, p = 0.25 

Male (i) 1.00 1.00 1.00 

Female 1.41 

(0.98–2.04) 

0.06 1.33 

(0.99–1.77) 

0.056 0.75 

(0.50–1.06) 

0.10 

Other/prefer not to say 0.79 

(0.21–2.96) 

0.73 1.29 

(0.59–2.82) 

0.52 0.90 

(0.21–3.79) 

0.88 

Age F(4, 1.2e + 06) = 6.91, p < 0.001 F(4, 2.2e + 06) = 6.12, p < 0.001 F(4,67,237.7) = 0.89, p = 0.47 

16–30 (i) 1.00 1.00 1.00 

31–40 0.83 

(0.58–1.20) 

0.33 0.89 

(0.67–1.19) 

0.43 0.69 

(0.43–1.09) 

0.11 

41–50 0.60 

(0.42–0.86) 

0.006 0.71 

(0.53–0.93) 

0.015 0.75 

(0.49–1.15 

0.19 

51–60 0.53 

(0.37–0.75) 

< 0.001 0.67 

(0.51–0.88) 

0.004 0.74 

(0.49–1.12) 

0.16 

61 and over 0.32 

(0.19–0.53) 

< 0.001 0.43 

(0.29–0.63) 

< 0.001 0.63 

(0.38–1.06) 

0.083 

Ethnicity F(3, 2,208,925.4) = 3.98, p = 0.008 F(3,37,585.0) = 0.24, p = 0.87 

White (i) 1.00 1.00 

Mixed/Multiple ethnic 1.36 

(0.76–2.44) 

0.30 0.76 

(0.35–1.65) 

0.48 

Asian/Asian British 1.30 

(0.86–1.96) 

0.21 1.07 

(0.50–2.27) 

0.87 

Black/African/Caribbean 1.72 

(1.24–2.38) 

0.001 1.13 

(0.64–1.98) 

0.68 

UK region F(10, 998,003.8) = 1.41, p = 0.17 F(10, 2.5e + 06) = 1.34, p = 0.20 F(10,146,571.6) = 1.60, p = 0.099 

South East (i) 1.00 1.00 1.00 

South West 0.98 

(0.67–1.44) 

0.91 0.92 

(0.69–1.24) 

0.60 0.57 

(0.37–0.87) 

0.010 

London 1.28 

(0.87–1.89) 

0.21 0.85 

(0.64–1.12) 

0.24 0.89 

(0.60–1.30) 

0.54 

East Midlands 1.56 

(1.06–2.31) 

0.025 0.80 

(0.58–1.12) 

0.19 0.94 

(0.61–1.46) 

0.78 

East of England 1.02 

(0.66–1.58 

0.92 0.74 

(0.53–1.03) 

0.077 0.99 

(0.64–1.51) 

0.95 

North West 0.88 

(0.61- 1.26) 

0.48 0.98 

(0.73–1.31) 

0.90 0.70 

(0.46–1.08) 

0.11 

North East 1.05 

(0.67–1.66) 

0.82 0.91 

(0.67–1.24) 

0.55 0.61 

(0.40–0.94) 

0.024 

West Midlands 1.39 

(0.95–2.03 

0.09 1.00 

(0.73–1.37) 

0.99 0.88 

(0.58–1.35) 

0.57 

Scotland 1.07 

(0.70–1.63 

0.74 0.98 

(0.72–1.33) 

0.90 0.72 

(0.46–1.13) 

0.16 

Wales 0.98 

(0.58–1.66) 

0.94 0.58 

(0.38–0.88) 

0.010 0.78 

(0.47–1.31) 

0.35 

Northern Ireland 1.72 

(0.82–3.62) 

0.15 0.65 

(0.40–1.07) 

0.09 1.66 

(0.73–3.77) 

0.23 

Professional qualification F(3, 27,417.4) = 2.12, p = 0.096 F(3, 14,277.6) = 0.23, p = 0.87 F(3,27,274.4) = 0.29, p = 0.84 

RN-Adult nurse (i) 1.00 1.00 1.00 

RN other/Midwives/HVs 0.65 

(0.45–0.94) 

0.023 1.07 

(0.83–1.38) 

0.62 0.99 

(0.67–1.48) 

0.98 

HCA/ nursing associate/ trainee 0.36 

(0.07–1.81) 

0.21 1.35 

(0.42–4.27) 

0.61 0.47 

(0.09–2.42) 

0.37 

Student nurse/ midwife 0.43 

(0.09–1.99) 

0.28 1.50 

(0.46–4.88) 

0.50 0.59 

(0.12–2.93) 

0.52 

Caring responsibilities F(2, 301,685.9) = 3.84, p = 0.021 F(2, 746,013.4) = 1.58, p = 0.21 F(2,23,277.6) = 3.97, p = 0.019 

Yes-sole carer 1.51 

(1.08–2.09) 

0.015 1.25 

(0.98–1.59) 

0.076 1.58 

(1.11–2.25) 

0.012 

Yes–but not sole carer 1.26 

(1.01–1.58) 

0.041 1.05 

(0.88–1.24) 

0.60 1.26 

(0.99–1.59) 

0.056 

No (i) 1.00 1.00 1.00 

WORKPLACE FACTORS 

Health at risk due to clinical role F(2, 10,572.7) = 5.91, p = 0.003 F(2, 7886.3) = 16.10, p < 0.001 

Strongly disagree/disagree 1.29 

(0.86–1.96) 

0.22 1.34 

(1.01–1.79) 

0.040 

Neither agree/ disagree (i) 1.00 1.00 

Strongly agree/agree 1.68 

(1.22–2.32) 

0.001 1.84 

(1.47–2.31) 

< 0.001 

Personal COVID-19 infection F(2,2434.4) = 7.55, p < 0.001 

Yes – symptomatic 1.58 

(1.25–2.00) 

< 0.001 

( Continued on next page ) 
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Table 3 ( Continued ). 

T1 T2 T3 

Odds ratio (95% CI) P -value Odds ratio (95% CI) P -value Odds ratio (95% CI) P -value 

Yes- asymptomatic 1.40 

(0.87–2.25) 

0.17 

No (i) 1.00 

Employed by NHS † 1.37 

(1.03–1.80) 

0.028 1.16 

(0.94–1.42) 

0.17 0.89 

(0.67–1.18) 

0.40 

NHS banding (or equivalent) F(7, 108,131.0) = 1.32, p = 0.24 F(7„103,269.3) = 1.01, p = 0.42 F(7,75,401.2) = 1.28, p = 0.25 

Not banded 2.78 

(0.57–13.65) 

0.21 0.65 

(0.19–2.23) 

0.49 0.57 

(0.10–3.35) 

0.54 

HCA/ nursing associate 2.80 

(0.59–13.39) 

0.20 0.89 

(0.29–2.75) 

0.84 1.60 

(0.34–7.60) 

0.56 

Staff nurse (i) 1.00 1.00 1.00 

Senior staff nurse 0.88 

(0.67–1.15) 

0.35 1.01 

(0.83–1.22) 

0.95 0.91 

(0.69–1.20) 

0.50 

Charge nurse 0.73 

(0.54–0.98) 

0.038 0.89 

(0.72–1.11) 

0.31 0.75 

(0.56–1.02) 

0.067 

Matron 0.70 

(0.47–1.05) 

0.087 0.72 

(0.52–1.00) 

0.053 0.71 

(0.46–1.09) 

0.12 

Senior nurse 0.60 

(0.34–1.06) 

0.078 0.93 

(0.56–1.54) 

0.78 0.57 

(0.29–1.14) 

0.11 

Very senior nurse 0.71 

(0.36–1.39) 

0.32 0.65 

(0.36–1.17) 

0.15 0.57 

(0.27–1.19) 

0.13 

Clinical speciality ∗ F(11, 586,562.0) = 1.31, p = 0.021 F(11, 765,173.0) = 4.67, p < 0.001 F(11, 147,539.3) = 1.70, p = 0.066 

Acute/emergency hospital care(i) 1.00 1.00 1.00 

Critical care/operating theatres 1.14 

(0.79–1.64) 

0.50 1.51 

(1.18–1.92) 

0.001 1.31 

(0.94–1.82) 

0.11 

Learning disabilities 0.83 

(0.20–3.43) 

0.79 0.54 

(0.20–1.41) 

0.21 0.67 

(0.16–2.85) 

0.59 

Mental health 0.78 

(0.43–1.40) 

0.41 0.71 

(0.48–1.04) 

0.075 0.85 

(0.45–1.60) 

0.61 

Midwifery/Paediatrics 0.76 

(0.40–1.44) 

0.40 0.62 

(0.39–1.01) 

0.056 0.47 

(0.22–0.99) 

0.047 

Palliative care 0.98 

(0.48–2.01) 

0.95 1.02 

(0.64–1.61) 

0.95 1.18 

(0.62–2.22) 

0.61 

Outpatients 0.85 

(0.54–1.36) 

0.50 0.73 

(0.45–1.18) 

0.20 0.78 

(0.39–1.53) 

0.47 

Care/nursing Home 1.12 

(0.57–2.22) 

0.74 1.64 

(1.03–2.60) 

0.036 1.39 

(0.72–2.69) 

0.33 

Community or primary care 0.93 

(0.68–1.27) 

0.65 0.72 

(0.57–0.91) 

0.006 0.73 

(0.52–1.02) 

0.065 

Education/ higher education 1.27 

(0.69–2.32) 

0.45 0.82 

(0.42–1.57) 

0.54 0.58 

(0.26–1.31) 

0.19 

Research 0.48 

(0.30–0.76) 

0.002 0.71 

(0.46–1.09) 

0.12 0.73 

(0.43–1.23) 

0.23 

Other 0.90 

(0.65–1.26) 

0.55 0.70 

(0.54–0.90) 

0.006 0.90 

(0.62–1.30) 

0.57 

Redeployment F(2, 379,222.6) = 4.09, p = 0.017 F(2, 3.1e + 06) = 7.76, p < 0.001 F(2,26,653.7) = 1.25, p = 0.29 

Not redeployed (i) 1.00 1.00 1.00 

Redeployed -adequate training 0.85 

(0.62–1.16) 

0.31 1.01 

(0.78–1.31) 

0.93 0.84 

(0.56–1.25) 

0.39 

Redeployed-inadequate/ no training 1.37 

(1.06–1.77) 

0.017 1.50 

(1.22–1.84) 

< 0.001 1.17 

(0.89–1.55) 

0.26 

Previously provided clinical care in 

pandemic † 

1.10 

(0.87–1.39) 

0.43 1.19 

(1.00–1.41) 

0.047 1.44 

(1.14–1.82) 

0.002 

Correct PPE always available F(2, 148,518.3) = 6.84, p = 0.001 F(2, 327,800.1) = 10.54, p < 0.001 F(2,38,969.5) = 7.42, p < 0.001 

Strongly agree/agree 0.97 

(0.74–1.28) 

0.84 0.82 

(0.67–1.00) 

0.048 0.74 

(0.54–1.01) 

0.056 

Neither agree/ disagree (i) 1.00 1.00 1.00 

Disagree/strongly disagree 1.49 

(1.15–1.93) 

< 0.001 1.34 

(1.07–1.69) 

0.012 1.26 

(0.88–1.80) 

0.20 

Confidence in COVID-19 IPC training F(3, 264,019.8) = 3.98, p = 0.008 F(3, 1.1e + 06) = 11.45, p < 0.001 F(3,63,431.9) = 3.35, p = 0.018 

Not confident at all/somewhat not 

confident 

1.48 

(1.11–1.97) 

0.007 1.29 

(1.03–1.61) 

0.024 1.51 

(1.07–2.13) 

0.020 

Neither not confident/ confident (i) 1.00 1.00 1.00 

Somewhat/ very confident 0.96 

(0.70–1.32) 

0.81 0.72 

(0.57–0.90) 

0.004 1.09 

(0.78–1.52) 

0.63 

Not received training 1.23 

(0.83–1.82) 

0.30 0.84 

(0.60–1.17) 

0.30 1.65 

(1.07–2.53) 

0.023 

( Continued on next page ) 
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Table 3 ( Continued ). 

T1 T2 T3 

Odds ratio (95% CI) P -value Odds ratio (95% CI) P -value Odds ratio (95% CI) P -value 

Prepared to provide care to COVID-19 

patients 

F(2, 701,907.5) = 8.03, p < 0.001 F(2, 147,563.2) = 13.47, p < 0.001 F(2,21,028.1) = 19.80, p < 0.001 

Completely/somewhat unprepared 1.60 

(1.16–2.22) 

0.005 1.25 

(0.98–1.59) 

0.066 1.32 

(0.95–1.84) 

0.096 

Neither unprepared/ prepared (i) 1.00 1.00 1.00 

Somewhat/very prepared 1.01 

(0.70–1.44) 

0.96 0.75 

(0.59–0.96) 

0.024 0.56 

(0.40–0.80) 

0.001 

Care quality for non-COVID-19 

patients 

F(2, 16,636.2) = 7.11, p < 0.001 F(2, 82,544.4) = 0.95, p = 0.39 F(2,29,086.9) = 3.37, p = 0.034 

Significantly/slightly worse 1.47 

(1.19–1.82) 

< 0.001 1.12 

(0.95–1.32) 

0.17 1.34 

(1.07–1.69) 

0.012 

Same as before (i) 1.00 1.00 1.00 

Significantly/slightly better 0.98 

(0.67–1.42) 

0.91 1.02 

(0.79–1.31) 

0.88 1.30 

(0.90–1.89) 

0.16 

Mental health first aid training † 0.86 

(0.66–1.12) 

0.26 0.87 

(0.71–1.07) 

0.19 0.73 

(0.54–0.97) 

0.031 

Psuedo R 2 0.11 0.11 0.13 

C-Statistic (AUC) 0.72 0.72 0.74 

Note: the p-value for the overall effect of variables with three or more categories is shown in brackets in each row containing the variable name. 

i- Index category. Where index category is not specified, the index category is a negative response. 

† yes, compared with no. 
∗- Clinical speciality on 1st February 2020 used for time-point one; Clinical speciality during pandemic used for time-points two and three. 

AUC- Area Under Curve; CI- confidence interval; IPC- Infection prevention and control; HCA- Healthcare assistant; HV- Health visitor; NHS- National health service; PPE- 

personal protective equipment; RN- Registered nurse. 
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. Discussion 

In this large national longitudinal survey study over the course

f the first wave of the COVID-19 pandemic, we found that the

K nursing and midwifery workforce experienced a high preva-

ence of negative psychological effects, including severe stress, se-

ere anxiety and high impact of events scale-revised scores, indica-

ive of probable post-traumatic stress disorder. Prevalence of some

sychological issues decreased following the first pandemic peak,

ut a significant proportion of participants continued to experience

egative psychological effects during the pandemic recovery phase.

actors associated with an impact of events scale-revised score of

3 or more, indicative of probable post-traumatic stress disorder,

aried across time-points. Personal factors including younger age

nd caring responsibilities were associated with increased distress,

s were workplace factors such as availability of personal protec-

ive equipment and delivery of essential training. Workplace fac-

ors are potentially modifiable. Our results provide important infor-

ation to support identification of at-risk staff and inform work-

orce support planning for future pandemics. 

Our methodology and survey design drew on that developed

or the COVID-19 Emergency Response Assessment study, which

urveyed emergency medicine, intensive care, and anaesthetic doc-

ors during the pandemic acceleration phase, peak phase, and one-

onth following the peak ( Roberts et al., 2020, 2021b ). Collecting

ata across three time-points allowed us to explore changes in key

sychological measures over the course the first wave of the pan-

emic, and into the recovery period. This contrasts with the ma-

ority of other studies of mental health in the context of a pan-

emic that have surveyed healthcare workers at only one single

ime-point, often with a focus on hospital-based healthcare staff

 Ali et al., 2020 ; Chew et al., 2020; Dykes et al., 2021 , Lai et al.,

020 , Nickell et al., 2004 , Wu et al., 2009 , Zhu et al., 2020 ). Whilst

uch studies provide some helpful information about the impact

f the pandemic, follow-up assessments are needed to understand

he potential ongoing impact. A further limitation of many previ-

us studies in this area is their focus on the hospital-based work-

orce, thereby missing the impact on those working in other areas,

uch as primary care and care homes. 
As our experience shows, undertaking research in the context

f a global pandemic, is challenging, particularly in mapping sur-

ey distribution to the unpredictable impact of the pandemic on

ociety and the healthcare system. Despite rapidly developing the

tudy protocol and survey tool, and expedited ethical review, our

1 survey coincided with the rapid increase in COVID-19 hospi-

alised cases in the UK and crossed the date on which the num-

er of COVID-19 hospitalised patients peaked during the first wave

 UK Government, 2021 ). This may, in part, explain the apparent

mprovement in wellbeing between T1 and T2, as individuals be-

ame more normalised to healthcare delivery in a pandemic, or-

anisations began to improve their response (e.g., through im-

roved availability of personal protective equipment) and overall

ealthcare system demand began to decline. 

In our study, we reported a prevalence of probable post-

raumatic stress disorder, based on an impact of events scale-

evised score of 33 or more, of 45%, 37%, and 29% at T1, T2 ,

nd T3 respectively. As such, our observed rate was higher than

hat reported in many studies prior to the COVID-19 pandemic

 Kinman et al., 2020 ). We identified similar patterns for the out-

omes of stress and anxiety, whilst prevalence of depression did

ot change across survey time-points. Maslach burnout inventory

cores indicated moderately high levels of emotional exhaustion,

hat exceeded population norms, and levels of depersonalisation

nd personal accomplishment that are in line with population

orms ( Maslach et al., 2018 ). Intention to leave showed polarised

iews with some individuals expressing a clear desire to leave

oth their current role and healthcare. There are likely important

nd complex relationships between these outcomes, such that the

ong-term trajectory of these conditions remains unclear. 

Recent studies of post-traumatic stress disorder prevalence,

hich also used the impact of events scale-revised score and sim-

lar cut-off values, in healthcare workers in the context of COVID-

9 have reported rates ranging from 12.6 to 29.8% during the pan-

emic peak ( Dykes et al., 2021; Roberts et al., 2021a , Zhu et al.,

020 ). These data are consistent with a systematic review of 19

tudies from both the COVID-19 pandemic and previous pandemics

hat reported a pooled prevalence of clinically important post-

raumatic stress symptoms in healthcare workers in the acute pan-
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emic phase of 23.4% (95% CI 16.3–31.2%), although heterogeneity

as high ( I 2 = 96.2%) and seemingly driven by differences in popu-

ation, the nature of the pandemic, and method of measuring post-

raumatic stress ( Allan et al., 2020 ). 

The reason for the markedly higher prevalence of probable

ost-traumatic stress disorder in our study, compared with previ-

us studies, is unclear. Previous studies have reported that post-

raumatic stress disorder is more common in members of the

ursing and midwifery workforce than other healthcare profes-

ions, although this finding is not consistent across all studies

 Allan et al., 2020 ; Cabarkapa et al., 2020 ; Stuijfzand et al., 2020 ).

ur study identified a variety of factors associated with probable

ost-traumatic stress disorder, and these factors changed across

ime-points. Key factors were linked to the organisational response

o the pandemic (e.g., availability of personal protective equip-

ent and training adequacy) highlighting the important role of

mployers in mitigating the impact of the pandemic on psycho-

ogical wellbeing in the workforce. These factors may, in part, re-

ect the risk of contracting COVID-19 or the perceived health im-

act if the individual became infected. The factors identified are

roadly consistent with those reported in a recent systematic re-

iew of 59 studies from a range of countries across four continents

nd a range of previous pandemics ( Kisely et al., 2020 ). This sup-

orts the potential generalisability of our findings beyond the UK

etting. However, some differences were noted. For example, we

ound that redeployment with adequate training was not associ-

ted with probable post-traumatic stress disorder, but an associa-

ion was identified where redeployment occurred with inadequate

r no training. This indicates the importance of planning adequate

orkforce preparation for future pandemics. 

The observed decrease in negative psychological effects over

he study period is consistent with previous studies with a longer

ollow-up period, although these same studies highlight that an

mportant proportion of individuals will experience ongoing psy-

hological effects ( Allan et al., 2020 ; McAlonan et al., 2007 ;

tuijfzand et al., 2020 ; Wu et al., 2009 ). This has the potential

o increase levels of sickness and staff attrition, and negatively af-

ect patient safety ( Dyrbye et al., 2019 ; Hall et al., 2016 ; Jun et al.,

021 ; Kinman et al., 2020 ). A further concern is that at T3, one-

hird reported having had a COVID-19 infection, of whom 35.2%

eported that they had not yet fully recovered. Long-COVID is in-

reasingly being recognised as an important health condition, with

oth physical and psychological effects ( Greenhalgh et al., 2020 ;

aquet et al., 2021 ). As such, some individuals may require signif-

cant support to return to their previous work role, to avoid their

otential loss to the health and social care workforce. 

The key strength of our study is its large sample size with par-

icipants from all members of the nursing and midwifery work-

orce in a country that has been heavily impacted by COVID-19

 Bilinski and Emanuel, 2020 ; UK Government, 2021 ). In contrast

o previous research, we chose not to limit our sample to a spe-

ific clinical area or specific members of the nursing and midwifery

orkforce (e.g. only registered nurses), thereby allowing us to pro-

uce findings that are relevant to the whole workforce. 

Our study does, however, have some important limitations.

irstly, whilst we collected nearly 80 0 0 eligible survey responses

cross the three time-points, or sample was self-selecting and rep-

esented a relatively small proportion of the UK’s total nursing and

idwifery workforce. There are around 40 0,0 0 0 members of the

ursing and midwifery workforce directly employed by the NHS in

ngland, but these data do not include the number of individu-

ls working in other UK countries, or those not employed by the

HS, such as those working in social care ( NHS Digital, 2018 ). As

uch, it is not possible to estimate our survey response rate. Recent

ata from the Nursing and Midwifery Council indicates that there

31,918 individuals on the professional register, although not of all
f these individuals will be currently working and these data ex-

lude the many non-registered members of the workforce, such as

ealthcare assistants ( Nursing and Midwifery Council, 2021 ). The

roportion of nursing and midwifery registrants identifying as fe-

ale (89%) is similar to our sample (91.6%), whilst the propor-

ion of non-white individuals is markedly higher (21.7%) than our

ample (9.3%). We also observed low numbers of responses from

ealthcare assistants, who will typically receive lower salaries, de-

pite our attempts to specifically target both non-registered indi-

iduals and Black, Asian and minority ethnicgroups through so-

ial media at T2 and T3. Given the significant negative impact of

OVID-19 on these groups, we may have underestimated the true

sychological impact on the total workforce ( Ferrando-Vivas et al.,

021 ; Williamson et al., 2020 ). Secondly, we observed some differ-

nces in baseline characteristics across surveys. Whilst our mod-

lling adjusted for known confounders, our findings across surveys

ay have been influenced by unmeasured confounders. Thirdly,

ur data linkage has some limitations. We allowed individuals to

hoose whether they supplied an email address and how we used

heir data (including permission to link data across surveys). In ad-

ition, at T2 and T3 , we did not require participants to have com-

leted one of the preceding surveys. As such, for analysis purposes,

e decided to treat the three surveys as independent samples.

owever, where we explored the impact of pattern of response in

ensitivity analyses, we found that findings were consistent with

ur primary analysis. Fourthly, we developed our survey rapidly

nd we sought to develop a tool that could be completed in 15–

0 min. In developing our survey, we drew on the wider litera-

ure and expert knowledge to identify and prioritise questions, but

t is possible that we may have missed additional factors associ-

ted with psychological wellbeing. Fifthly, whilst we used validated

ools to assess psychological impacts, these tools cannot be used

or the diagnosis of psychological conditions, but they may help

dentify individuals that may be at risk and benefit from further

ssessment and support. In particular, our definition of probable

ost-traumatic stress disorder did not fulfil all the necessary crite-

ia (e.g., persistence of symptoms for over one-month and evidence

f functional impairment) for a clinical diagnosis ( Lancaster et al.,

016 ). Finally, our survey focussed on the first wave of the peak,

uch that the enduring impact of subsequent pandemic waves on

sychological wellbeing is yet to be determined. 

. Conclusion 

In this survey study, we observed a concerning prevalence of

ost-traumatic stress disorder, stress, and anxiety in members of

he UK nursing and midwifery workforce during the first wave of

he COVID-19 pandemic. Although prevalence decreased over time,

ven 3-months after the first surge, almost three in ten partici-

ants reported probable post-traumatic stress disorder. Our find-

ngs showed that both personal and workplace factors were asso-

iated with probable post-traumatic stress disorder, and may have

cted as triggers. Key similarities with previous studies highlight

he global relevance of our study findings. 

Our findings should drive healthcare employers throughout the

orld to address shortcomings in their organisational response to

OVID-19, and future health emergencies, to both prevent psycho-

ogical issues developing and ensure that those affected receive

imely high-quality evidence-based support during the pandemic

nd as needed thereafter. 
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