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Introduction: Outbreaks of SARS-CoV-2 onboard maritime platforms spread rapidly and have high attack rates. The aim of the COVID-19 Risk, Attitudes and Behaviour (CRAB) study was to investigate the knowledge, attitudes, and practises in the Royal Navy in relation to COVID-19 prevention.

Methods: The CRAB study was a cross-sectional survey, using a census sampling method, conducted in May and June 2021. An online questionnaire was distributed to all serving Royal Navy regular personnel using either the MyNavy application or via a QR code through email for a continuous 14 day period. The questionnaire was based on an existing validated questionnaire used for avian influenza epidemics. Questions investigated individual perceptions of COVID-19 seriousness, compliance with prevention methods, explored vaccination intention and vaccine hesitancy (unvaccinated individuals who declined or were unsure about receiving a COVID-19 vaccine). The chi-squared test of best fit was used to compare the demographic responses against the whole organisation, with p-value < 0.05 deemed significant. Odds ratios were used to investigate associations between demographic groups and responses to questions, with an odds ratio crossing 1.0 deemed non-significant.

Results: The response rate was 6% (2,080/33,200), with 315 responses collated in the pilot phase and 1,765 in the main study phase. Male participants were less likely to rate COVID-19 as serious (OR 0.34; 95% CI: 0.23–0.49). BAME ethnicity (OR 2.41; 95% CI: 1.12–5.17) rated it as more serious. At the time of the study 62% of respondents had received one dose of a COVID-19 vaccine. In the 797 unvaccinated personnel, vaccine hesitancy accounted for 24.2% (193/797), of whom 136 were white males. Those who had a higher COVID-19 serious rating, the most significant factor for non-adherence to COVID-19 prevention measures in both vaccinated (OR 1.61 [95%CI: 1.20–2.17]) and vaccine-hesitant (OR 3.24 [95%CI: 1.63–6.41]) individuals was colleagues' non-adherence. The most trusted source of information on vaccines was provided by the Defence Medical Services (77.2% [1,606/2,080]).

Conclusion: This study has identified reasons for COVID-19 protective measure adherence, sources of information trusted by respondents and vaccine hesitancy, in the Royal Navy. The questionnaire can be used to investigate attitudes and behaviours in future emerging infectious diseases.
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1. Introduction

The first reported cases of COVID-19 diagnosed in the United Kingdom (UK) was on 27 January 2020 (1) and the World Health Organisation (WHO) declared COVID-19 a global pandemic on 11 March 2020 (2). It is well recognised that viral respiratory infections have high attack rates onboard maritime platforms (3–5) as documented in early civilian and military outbreaks on ships (6–9). The Royal Navy quickly adopted a quarantine and isolation policy consisting of 14-day isolation in single ensuite accommodation and SARS-CoV-2 polymerase chain reaction (PCR) testing on day 0, 7, and 12. This policy was able to mitigate some of the risk of exposure and onward transmission, although once the virus was onboard a vessel, large outbreaks were typically observed (6–9).

Early control measures were largely based in identifying and isolating contacts as well as reducing social mixing through lockdown measures. The four nations of the UK went into a full lockdown, with only essential movement of people, on 3 occasions, with the last lockdown in England ending fully by 19 July 2021 (10). The compliance with National Health Service (NHS) Test and Trace and COVID-19 lockdowns was unknown in UK Armed Forces personnel during the COVID-19 pandemic. Adherence to the NHS Test and Trace has been reported at 18.2% between March and September 2020 (11), with up to 75% of household contacts of positive cases leaving home (11). The drop in compliance to NHS Test and Trace quarantine, was observed just as national guidance for self-isolation for testing positive to SARS-CoV-2 was reduced from 14- to 10-days (10).

Previous studies regarding the SARS-CoV-2 virus and associated risk-taking behaviours and attitudes have been conducted among civilian populations, investigating factors leading to an increase in preventative behaviours during the early phase of the pandemic. Increasing age, higher educational attainment, female sex and perceived fear have been identified the most protective factors (11–15). Socio-economic factors that appear to appear to demonstrate better compliance to COVID-19 preventative behaviours are education and occupation (13, 15). Higher education status particularly linked to higher knowledge of the disease and therefore better compliance (14). Those with higher education are also likely to be in more senior occupational roles (14) and therefore consider not just the impact of the disease on them but also their work. Those individuals who are compliant are most likely to be compliant to all the guidelines, rather than just some (14). Older age were also more likely to adopt COVID-19 compliance measures (15).

Prior to this study, little was known about these factors among military personnel. In general, risk-taking behaviour in UK Armed Forces personnel, who are predominantly male and younger age is variable, with increases in impulsive-sensation seeking behaviour in combat arms, especially when controlled for age and gender (16, 17).

The UK was one of the first nations to licence rapidly developed SARS-CoV-2 vaccinations and to implement a national vaccination programme, which started in December 2020 (18). UK Armed Forces personnel were voluntarily vaccinated through the national programme, with older and higher risk populations vaccinated first. Individuals were provided with the same information about the safety and efficacy of the vaccines as the civilian UK population, as well specific information endorsed by the UK Surgeon General which further detailed military-specific information regarding the safety, efficacy, occupational risks, deployability, and vaccination rollout. Individual members of the military were given time to book and attend their vaccination through NHS vaccination centres, with transportation arranged for those in remote locations or unable to travel independently. The national vaccination rollout for adults below the age of 40 years occurred concurrently with the CRAB study.

Conflicting social media messaging, such as misinformation about vaccine-induced infertility, reduced confidence in COVID-19 vaccine safety which is reported to have increased vaccine hesitancy in younger populations (19). The 5C model is one of several models developed to predict vaccine intention and behaviours (20). The five components of this model consist of: Confidence (trust and effectiveness of vaccines), Complacency (perceived risk and threat of vaccine-preventable diseases), Constraints [Convenience] (psychological and physical barriers to vaccination), Calculation (individual data gathering), and Collective Responsibility (individual willingness to protect others by getting vaccinated) (20). The 5C model is applicable to military populations due to factors affecting the key predictors such as geographical availability of vaccines, potential direct and indirect restrictions on data gathering and collective responsibility to protect colleagues.

The aim of the CRAB study was to investigate the knowledge of COVID-19, attitudes to COVID-19 preventative measures, motivations to comply with disease control measures, information requirements regarding COVID-19 and attitudes towards COVID-19 vaccination, with further subgroup analysis by demographics, among serving Royal Navy (RN) personnel. We hypothesised that older age, those in a more senior rank, female sex and BAME ethnicity were most likely to adhere to COVID-19 guidelines and have high vaccine uptake.



2. Materials and methods


2.1. Study design and participants

The study used a cross-sectional design and administered an online questionnaire in two phases, consisting of a small pilot phase (17 May to 24 May 2021) followed by the main study phase (24 May to 7 June 2021) (Figure 1). The study was conducted as a census sample, taking a “snapshot” of the whole RN organisation of ~33,000 serving personnel, with an anticipated response rate of 20–25% based on previous studies (12). The proposed response rate was based on the return rate by rank rather than age alone, as returns in lower age groups are considered to be lower than older populations.
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FIGURE 1
 Schema of study. n, number; MODREC, Ministry of Defence Research Ethics Committee.


The questionnaire was conducted online using the Lime Survey application. Participants accessed the Lime Survey, via the MyNavy application or QR codes distributed to each naval/marine shore establishment and afloat unit. Every member of the RN has their own MyNavy account, and approved recruitment messages were distributed via the MyNavy administration team. On opening the link, participant information detailed the aims of the study and outlined the voluntary nature and anonymity. The questionnaire was configured not to store any personal information. The pilot phase was opened for 7 days on the 17 May 2021, with over 100 participants asked to reply, from a cross-section of the total study population. Results were scrutinised by the CRAB study steering group for any inconsistencies in responses. The main phase of the study was launched on the 24 May 2021 and remained open for 14 days. A preliminary report of key findings was produced and distributed to the senior RN leadership to assist in policy formation (Figure 1).



2.2. Questionnaire

The questionnaire was based on the Effective Communication in Outbreak Management (ECOM) tool (21), initially designed to assess attitudes and behaviours towards 2009 H1N1 pandemic avian influenza in European urban and ethnic minority groups. The ECOM tool consists of 35 questions using a mix of Likert scale and best-answer questions (21). The ECOM questionnaire was designed following expert panel review, demonstrating good convergent validity (r = 0.86), although reliability was not formally assessed, however it did undergo a pilot phase (n = 29) and five think-aloud-interviews leading to minor modifications (18). This questionnaire was chosen as the basis of the CRAB questionnaire due to its design. COVID-19 specific questions were added and exiting questions modified. We replaced the “unnamed disease” in the ECOM questionnaire with COVID-19, with the questions modified to compare COVID-19 against other infectious diseases such as influenza and meningitis. Questions were grouped into five areas: knowledge of COVID-19; attitudes to COVID-19 preventative measures; motivations to comply with disease control measures; information requirements regarding COVID-19 and attitudes towards COVID-19 vaccination (Supplementary Figure 1).

Demographic data included age, sex (male/female), rank, ethnicity, and educational attainment. Age was grouped into four categories (16–24, 25–34, 35–44, and >45 years). Ranks were categorised using North Atlantic Treaty Organisation (NATO) rank ranges: R1–R4 (junior ranks), R6–9 (non-commissioned officers [NCO]), OF1–OF3 (junior officers), and OF4+ (senior officers). Ethnicity was based on Census 2021 groupings. Educational attainment was recorded according to UK educational framework levels: Level 2 (GCSEs and Scottish Nationals), Level 3 (A-levels and Scottish Highers), and Level 5 onwards (Bachelor's degree or higher). The RN branch was divided into warfare, Royal Marines (RM), logistics, medical, engineers, aircrew, and others (e.g., chaplains, training management officers and other smaller branches not previously included).

To improve uptake and reduce responder bias, the questionnaire was configured to take < 10 min to complete, used non-leading questions which were short and easily interpreted. The more controversial questions were included at the end. The questionnaire was reviewed by two clinical psychologists with substantial experience of questionnaire design.



2.3. Ethics

Full ethical approval was obtained from the Ministry of Defence Research Ethics Committee (2031/MODREC/21).



2.4. Statistical analysis

Data were cleaned using frequency lists to identify invalid characters and missing values. The pilot and main study data were combined for cleaning and analysis. Data were analysed using Stata v17.1 (StataCorp LLC, Texas, US) and R Statistical Software (v3.6.1, R Core Team 2019). Descriptive statistics were used to compare demographics, with medians and interquartile ranges (IQR) used after normality testing. The chi-square goodness of fit test was used to test significance (p < 0.05) of the observed proportions against the proportions across the whole organisation. Unadjusted ordinal logistic regression models were used to explore the relationship between demographics (age, sex, ethnicity, rank, educational attainment, and branch) and knowledge of COVID-19, attitudes to COVID-19 preventative measures, motivations to comply with disease control measures, information requirements regarding COVID-19 and attitudes towards COVID-19 vaccination. These are reported as odds ratios (OR) with 95% confidence intervals (CI) with an odds ratio crossing 1.0 deemed non-significant.




3. Results


3.1. Responses and demographics

The total number of responses were 2,080 from 33,200 personnel (response rate of 6.3%). The 16–24- and 35–44-year-old groups were the highest responders (n = 564/2,080 and n = 565/2,080, respectively, 27%), although that did not match the total proportions in those sub-groups across the whole organisation using chi-squared test of best fit (p < 0.001) (Table 1). 1,721 (83%) respondents were male which was a lower proportion than across the total organisation using chi-squared test of best fit (p < 0.001). 1,978/2,080 respondents (95%) identified as White (English, Welsh, Scottish, Northern Irish, or British), which represents a similar proportion across the Royal Navy using chi-squared test of best fit (p = 0.84). According to the 2020 UK Armed Forces biannual diversity statistics 91% of the Royal Navy workforce was male, with 4.6% from a BAME ethnicity (22). By rank, the largest group of responders was the junior rank cohort (n = 877/2,080, 42%), which was lower than the proportion across the organisation (p < 0.001). The largest cohort by highest educational attainment was Level 5 (n = 769, 37%), followed by the Level 3 (n = 673/2,080, 32%).


TABLE 1 Summary of demographic responses across the organisation.

[image: Table 1]



3.2. Knowledge of COVID-19

Most participants (1,548/2,080, 74.4%) rated meningitis as serious (5/6) or extremely serious (6/6), compared to 43.5% (905/2,080) for COVID-19 and 26.9% (560/2,080) for influenza. When considering the level of concern about becoming infected with COVID-19 over the next 12 months, 27.7% of individuals (576/2,080) were somewhat concerned about being infected with COVID-19 with 4.9% (102/2,080) who were very concerned and 22.9% (477/2,080) not concerned at all. Of those who were not concerned, 65% (310/477) were aged ≤ 35 years and 55% (263/477) were junior ranks (R1–4).

Overall knowledge of COVID-19 symptoms and transmission was high. The majority of responders (2,038/2,080, 98%) understood COVID-19 may be asymptomic, that COVID-19 can be acquired more than once (1,914/2,080, 92%) and that there is a vaccine offering protection from COVID-19 (1,934/2,080, 93%). Subgroup analysis showed that among responders aged ≤ 35 years 97.8% (1,030/1,054) knew COVID-19 could be asymptomatic, 98.2% (1,034/1,054) knew COVID-19 can be acquired more than once, and 92.0% (968/1,054) knew there was COVID-19 vaccine offering protection. Among white males under the age of 35 years (n = 796), 1.9% (15/796) thought COVID-19 was only a symptomatic disease, 1.8% (14/796) thought it could only be contracted once and 93.5% (744/796) understood there was a vaccine available. Among this group who did not believe there was a vaccine against COVID-19 (52/796), there were very different perceptions of the seriousness of COVID-19 when compared to influenza and meningitis (Supplementary Figure 1).



3.3. Attitudes to force health protection measures and compliance

When questioned about force health protection measures (FHPM), especially non-pharmaceutical interventions (NPIs) such as facemask wearing, social distancing and regular testing using lateral flow devices (LFDs), many individuals (1,707/2,080, 82.1%), felt isolation of positive and suspected cases reduced the risk of COVID-19, with face coverings being considered the least effective measure (1,429/2,080, 68.7%). Among white male responders who had not received a dose of a COVID-19 vaccine, were unsure or not going to receive a dose (n = 136), most identified isolation of positive cases (41/136, 30.1%) and frequent cleaning (29/136, 21.3%) as the most certain ways to reduce the risk of acquiring COVID-19 (Supplementary Figure 2).

The single greatest motivation to adhere to COVID-19 FHPM was the protection of family (942/2,080, 45.3%), followed by the protection of colleagues (474/2,080, 22.8%). Those who did not want to affect the functioning of their unit and were vaccine hesitant did not perceive COVID-19 to be as serious as those who were vaccinated (OR 0.57 [95%CI: 0.34–0.96]), whereas the most significant factor to motivate NPI adherence in those vaccinated compared to those unvaccinated was concern about being ill as they deemed COVID-19 to be more serious (OR 1.96 [95%CI: 1.47–2.60]).

Factors associated with non-adherence to COVID-19 FHPM were regular LFD testing (819/2,080, 39.4%), and COVID-19 vaccinations (763/2,080, 36.7%). In those who considered COVID-19 to be more serious, the most significant factor for non-adherence to COVID-19 NPIs in both vaccinated (OR 1.61 [95%CI: 1.20–2.17]) and vaccine-hesitant (OR 3.24 [95%CI: 1.63–6.41]) responders was work colleagues' non-adherence to the same FHPM when compared to those who thought measures didn't work. Those who had been vaccinated deemed COVID-19 to be less serious when going to see family (OR 0.69 [95%CI: 0.54–0.88]) and friends (OR 0.62 [95%CI: 0.48–0.82]) when compared to those unvaccinated.



3.4. Information regarding COVID-19

Most individuals trusted their respective medical centre or the Defence Medical Services in providing information regarding the COVID-19 vaccinations (1,606/2,080, 77.2%), followed by UK Government websites (1,573/2,080, 75.6%). Responders considered that religious leaders (22/2,080, 1.1%) and social media (40/2,080, 1.9%) were the least trusted information sources. Information regarding the COVID-19 vaccine (836/2,080, 40.1%) was the most popular topic for requesting further information.



3.5. Intention to vaccinate against COVID-19

Just under two thirds of the study population had received one dose of a COVID-19 vaccine in the first 6 months of the national vaccine rollout (1290/2,080, 62%). Of the remaining 797 participants, 193 (24.2%) showed vaccine hesitancy, declining the vaccine or were unsure about receiving it. Analysis of the perceived seriousness by both age and vaccine hesitancy showed that among participants in the 16–24-year age group who did not intend to consent to be vaccinated against COVID-19,' 12% (12/98) rated the seriousness of being infected by COVID-19 as a 1 (not at all serious). In the 25–34 age group more than 25% (n = 15/61) rated the seriousness of being infected by COVID-19 as a 1 (not at all serious).

Ordinal regression modelling showed that those who identified their ethnicity as BAME rated COVID-19 as more serious, compared to those who identified as White (OR 2.41 [95%CI: 1.12-5.17]). Male participants considered COVID-19 less serious than females (OR 0.34 [95%CI: 0.23–0.49]). The senior NCOs and junior officers viewed COVID-19 as less serious than junior ranks (OR 0.57 [95% CI: 0.39–0.85] and 0.53 [0.38–0.75], respectively). Similarly, those who were in logistics or “Other” branch considered COVID-19 more serious than those in the warfare branch. Responders with a maximum educational attainment of GCSEs or equivalent considered COVID-19 more serious, when compared to those with a bachelor's degree or higher (OR 1.72 [95%CI: 1.23–2.41]) (Table 2).


TABLE 2 Association between COVID-19 severity score and vaccine hesitancy by demographics.
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4. Discussion

The CRAB study is the first knowledge, attitudes and practise survey regarding COVID-19 in a UK military population, and the first to survey a whole military department, with other surveys only assessing small sub-groups of a service (23–25). Knowledge of COVID-19 transmission and symptoms was high across those who were surveyed, although after 15 months of the pandemic, the seriousness of the disease was considered comparable to influenza. Isolation of positive cases and frequent cleaning were the two NPIs thought to be the most likely to prevent COVID-19, with protection of family and colleagues the two primary factors for respondents to adhere to NPIs. As vaccination numbers increased, COVID-19 was judged to be less serious in those vaccinated and a strong factor for non-adherence to NPIs. Those identified as vaccine hesitant appear comparable to rates among the UK civilian population, despite being a military population at increased risk due to exposure in constrained populations onboard military vessels (19).

The Royal Navy predominantly comprises of white Caucasian males, and the CRAB study is one of the largest surveys of this demographic but also adds valuable data to previous surveys and questionnaires targeting female, BAME and immunosuppressed populations (26–28). The 5C vaccination intention model is a useful tool to assess attitudes and behaviours to vaccines (20). In this study there was a high “confidence” in the vaccines (19). The perception that COVID-19 mostly affects older populations may engender “complacency” and therefore may contribute to vaccine hesitancy in this population (29). “Collective responsibility” may be a factor in increasing vaccine uptake in military populations. While not explicitly investigated in this study, previous studies have shown it to be a strong predictor of why individuals would adhere to COVID-19 NPIs (30). The Royal Navy did not place any barriers preventing individuals from being vaccinated, similar to their civilian counterparts in the national vaccination rollout programme, therefore “constraints” is unlikely to be a significant reason for vaccine hesitancy. The request for more information regarding the vaccines appears to be comparable to other groups, although the trust with government and internal medical sources appears higher than previously observed (19).

Female sex, BAME ethnicity, being part of the logistics or other branch of the RN or having a maximal educational attainment of GCSEs or equivalent were associated with a higher COVID-19 seriousness score. Whilst age was not significant in determining COVID-19 seriousness, it is likely the junior ranks are younger, reflecting that age may have an impact. This study identified those who were older considered COVID-19 to be less serious. This is in contrast to data which suggests that older age is associated with higher compliance with preventative behaviours (11).

There were several limitations to this study. The study was only available for 14 days in the main phase; therefore, the response rate was low at 6.2% and below the intended response rate of 20–25%. The study window was 14 days, due to the haste of the UK vaccination rollout. If there was more time, and due to the low response rate, a stratification sampling method would have been the next step. The census sampling method was employed to take a rapid and easier “snapshot” of the organisation. As such, our findings may not reflect the wider RN population and therefore not generalisable for the whole organisation, although there were 2,000 responses. The data produced in the pilot phase was scrutinised by the study team for major discrepancies, although formal statistical testing of survey reliability and validity were not conducted, however it was based on a previously validated questionnaire. With a small sample size, the study is at risk of responder bias, although some mitigation measures were undertaken including the use of short concise questions, use of non-leading questions, use of interval questions and a short survey completion time. The largest cohort in this study were educated to degree level or higher. Higher educational attainment appeared to be associated with decreased compliance with preventative measures (31). While several vaccine hesitant individuals were identified, further information based on the 5C model was not collected, especially around confidence (vaccine safety and efficacy concerns) and collective responsibility, which is presumed to be high in a military population (20).

Whilst noting the limitations above, this study had a large number of responses, which was the highest in a military population (23–25). The study was also conducted at pace, when considering the rapid UK vaccination programme roll out and the loosening of COVID-19 restrictions as a result in decreasing numbers of infections and vaccination uptake (10). This study also further confirmed the literature that female sex and BAME ethnicity were associated with increased COVID-19 seriousness score (13, 14). The study also adds to the literature, by having one of the largest cohorts of young white Caucasian males sampled, with regards to their knowledge and attitudes towards COVID-19 preventative measures and vaccine uptake.

We consider there are two main benefits of this study. Firstly, it provided workforce-specific information, informing key RN policy makers and facilitating targeted information and educational campaigns for particular groups. Secondly, it shows that minor modifications to a validated knowledge and attitudes questionnaire can be quickly deployed and rapidly validated for other infectious diseases, increasing its potential future utility.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

This study involving human participants were reviewed and approved by Ministry of Defence Research Ethics Committee. The patients/participants provided their written informed consent to participate in this study.



Author contributions

SW, RC, AL, PM, MT, TF, and MO'S all contributed to the study design and manuscript preparation. SW, RC, AL, and PM contributed to the data collection. SW, RC, and JB contributed to the data analysis. JB contributed to the statistical analysis. All authors contributed to the article and approved the submitted version.



Funding

This project was funded through existing Royal Navy Healthcare funding.



Acknowledgments

The authors would like to thank the participants for giving up their time to participate in the study. The authors would also like to thank Philip Smith and Human Factors Team at the Institute of Naval Medicine for their help in reviewing the questionnaire.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpubh.2022.1101817/full#supplementary-material



References

 1. Moss P, Barlow G, Easom N, Lillie P, Samson A. Lessons for managing high-consequence infections from first COVID-19 cases in the UK. Lancet. (2020) 395:e46. doi: 10.1016/S0140-6736(20)30463-3

 2. Cucinotta D, Vanelli M. WHO declares COVID-19 a pandemic. Acta Biomed. (2020) 91:157–60. doi: 10.23750/abm.v91i1.9397

 3. Earhart KC, Beadle C, Miller LK, Pruss MW, Gray GC, Ledbetter EK, et al. Outbreak of influenza in highly vaccinated crew of US Navy ship. Emerg Infect Dis. (2001) 7:463–5. doi: 10.3201/eid0703.017320 

 4. Ksiazek TG, Olson JG, Irving GS, Settle CS, White R, Petrusso R. An influenza outbreak due to A/USSR/77-like (H1N1) virus aboard a US navy ship. Am J Epidemiol. (1980) 112:487–94. doi: 10.1093/oxfordjournals.aje.a113018

 5. Summers JA, Wilson N, Baker MG, Shanks GD. Mortality risk factors for pandemic influenza on New Zealand troop ship, 1918. Emerg Infect Dis. (2010) 16:1931–7. doi: 10.3201/eid1612.100429

 6. Kasper MR, Geibe JR, Sears CL, Riegodedios AJ, Luse T, Von Thun AM, et al. An outbreak of Covid-19 on an aircraft carrier. N Engl J Med. (2020) 383:2417–26. doi: 10.1056/NEJMoa2019375

 7. Servies TE, Larsen EC, Lindsay RC, Jones JS, Cer RZ, Voegtly LJ, et al. Notes from the field: outbreak of SARS-CoV-2 among a highly vaccinated population aboard a U.S. Navy ship after a port visit—Reykjavik, Iceland, July 2021. CDC Control. (2022) 71:2021–3. doi: 10.15585/mmwr.mm7107a5

 8. Chassery L, Texier G, De Santi VP, Chaudet H, Bonnardel N, Pellegrin L. A COVID-19 outbreak on board ship: analysis of the sociotechnical system of epidemiological management in the French Navy. Saf Sci. (2021) 140:105296. doi: 10.1016/j.ssci.2021.105296

 9. Moriarty LF, Plucinski MM, Marston BJ, Kurbatova EV, Knust B, Murray EL, et al. Public health responses to COVID-19 outbreaks on cruise ships: worldwide, February–March 2020. CDC Control. (2020) 69:347–52. doi: 10.15585/mmwr.mm6912e3

 10. Institute for Government. UK Government Coronavirus Lockdowns. London: Institute for Government (2022). Available online at: https://www.instituteforgovernment.org.uk/charts/uk-government-coronavirus-lockdowns (accessed Jul 2022). 

 11. Smith LE, Potts HW, Amlôt R, Fear NT, Michie S, Rubin GJ. Adherence to the test, trace, and isolate system in the UK: results from 37 nationally representative surveys. BMJ. (2021) 372:n608. doi: 10.1136/bmj.n608

 12. Smith LE, Amlôt R, Lambert H, Oliver I, Robin C, Yardley L, et al. Factors associated with adherence to self-isolation and lockdown measures in the UK: a cross-sectional survey. Public Health. (2020) 187:41–52. doi: 10.1016/j.puhe.2020.07.024

 13. Wright L, Steptoe, A, Fancourt D. Patterns of compliance with COVID-19 preventive behaviours: a latent class analysis of 20,000 UK adults. J Epidemiol Commun. (2022) 76:247–53. doi: 10.1136/jech-2021-216876

 14. Liu J, Tong Y, Li S, Tian Z, He L, Zheng J. Compliance with COVID-19-preventive behaviours among employees returning to work in the post-epidemic period. BMC Public Health. (2022) 22:1–10. doi: 10.1186/s12889-022-12709-9

 15. Khoramrooz M, Aliyari R, Mirhosseini S, Daliri S, Mirrezaie SM. Predictors of self-reported compliance with COVID-19 preventive guidelines: a quantile regression model. Soc Work Public Health. (2022) 37:643–54. doi: 10.1080/19371918.2022.2071372

 16. Ashwick R, Syed S, Murphy D. Exploring demographics and health as predictors of risk-taking in uk help-seeking veterans. Healthcare. (2018) 6:58. doi: 10.3390/healthcare6020058

 17. Breivik G, Sand TS, Sookermany AM. Risk-taking and sensation seeking in military contexts: a literature review. SAGE Open. (2019) 9:21582440188s4498. doi: 10.1177/2158244018824498 

 18. Baraniuk C. Covid-19: how the UK vaccine rollout delivered success, so far. BMJ. (2021) 372:n421. doi: 10.1136/bmj.n421

 19. Freeman D, Loe BS, Chadwick A, Vaccari C, Waite F, Rosebrock L, et al. COVID-19 vaccine hesitancy in the UK: the Oxford coronavirus explanations, attitudes, and narratives survey (Oceans) II. Psychol Med. (2020) 14:1–15. doi: 10.1017/S0033291721002609

 20. Wismans A, Thurik R, Baptista R, Dejardin M, Janssen F, Franken I. Psychological characteristics and the mediating role of the 5C Model in explaining students' COVID-19 vaccination intention. PLoS ONE. (2021) 16:e0255382. doi: 10.1371/journal.pone.0255382

 21. European Commission. Effective Communication in Outbreak Management for Europe (ECOM) Tool. Brussels: European Commision. Available online at: http://ecomeu.info (accessed July 2022). 

 22. Ministry of Defence. UK Armed Forces Biannual Diversity Statistics 1 April 2020. London: Ministry of Defence (2020). Available online at: https://www.gov.uk/government/statistics/uk-armed-forces-biannual-diversity-statistics-2020/uk-armed-forces-biannual-diversity-statistics-1-april-2020 (accessed July 2022). 

 23. Grewal VS, Sharma PA, Rani JR, Jain A, Kotwal A. Knowledge, attitude, practices, and behavior regarding COVID-19 among serving personnel of a large military garrison: a quick online cross-sectional survey. Med J Armed Forces India. (2020) 77:S443–9. doi: 10.1016/j.mjafi.2020.09.002

 24. Angélique A, Kpade H, Zounon S, Ahouanvoeke L. Knowledge, attitudes and perceptions related to Covid-19 among Beninese military. J Public. (2021) 13:111–7. doi: 10.5897/JPHE2021.1318 

 25. Ogbole AJ, Bisji JS, Umar SJ, Jallo IM, Ezeh SO, James AL. Knowledge, attitudes and perception in regard to COVID-19 pandemic in Nigerian military population. Adv Soc Sci Res J. (2020) 7:231–49. doi: 10.14738/assrj.711.9254 

 26. Abdul-Mutakabbir JC, Casey S, Jews V, King A, Simmons K, Hogue MD, et al. A three-tiered approach to address barriers to COVID-19 vaccine delivery in the Black community. Lancet Glob Health. (2021) 9:e749–50. doi: 10.1016/S2214-109X(21)00099-1

 27. Yasmin F, Najeeb H, Moeed A, Naeem U, Asghar MS, Chughtai NU, et al. COVID-19 vaccine hesitancy in the United States: a systematic review. Front Public Health. (2021) 9:985. doi: 10.3389/fpubh.2021.770985

 28. Bhat S, Caldera F, Farraye FA. Standardizing shared vaccination responsibilities among specialists to improve vaccination rates of immunosuppressed patients. Vaccine. (2021) 39:6015–6. doi: 10.1016/j.vaccine.2021.08.073

 29. Swift HJ, Chasteen AL. Ageism in the time of COVID-19. Gr Process Intergr Relat. (2021) 24:246–52. doi: 10.1177/1368430220983452

 30. Coroiu A, Moran C, Campbell T, Geller AC. Barriers and facilitators of adherence to social distancing recommendations during COVID-19 among a large international sample of adults. PLoS ONE. (2020) 15:e0239795. doi: 10.1371/journal.pone.0239795

 31. Wang D, Marmo-Roman S, Krase K, Phanord L. Compliance with preventative measures during the COVID-19 pandemic in the USA and Canada: results from an online survey. Soc Work Health Care. (2021) 60:240–55. doi: 10.1080/00981389.2020.1871157





OPS/images/fpubh-10-1101817-t001.jpg
No. of survey Percentage of No. across Percentage

respondents (n) total survey RN (n) of the total
respondents (%) RN (%)
Age 16-24 565 27 9,080 27
25-34 489 23 12,260 37
35-44 565 27 8,100 25
45+ 461 2 3,760 11
Total 2,080 33,200 <0.001
Biological sex Male 1,721 83 29,980 90
Female 359 17 3,220 10
Total 2,080 33,200 <0.001
Ethnicity White 1,978 95 31,710 95
BAME 89 4 1,490 5
Prefer not to say 13
Total 2,080 33,200 0.84
Rank RI1-R4 (Junior 877 42 18,140 54
rank)
R6-R9 (NCO) 541 26 8,495 26
OF1 to OF3 481 23 4,579 14
OF4+ 181 9 1,986 6
Total 2,080 33,200 <0.001
Educational GCSE or equivalent 638 31
attainments (Level 2)
A-levels or 673 32
equivalent (Level 3)
Bachelor’s degree or 769 37
higher (Level 5+)
Total 2,080 33,200

n, number; BAME, black and minority ethnic groups; R, other ranks; RN, Royal Navy; OF, officer. * An accurate total across the organisation is not available. Test of significance using
Chi-square goodness of fit comparing the observed responses compared to proportions across the whole Royal Navy.
The bold values indicated to illustrate significant values to a reader quickly reading the article.
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No. of Odds ratio 95% Cl

respondents (n)

Age group 16-24 565 1 NA
25-34 489 0.76 0.58-1.01
35-44 565 0.91 0.63-1.33
45+ 461 078 0.32-1.94

Biological sex Female 359 1 NA
Male 1,721 0.34 0.23-0.49

Ethnicity White 1,978 1 NA
BAME 89 241 1.12-5.17
Preferred not to say 13 0.38 0.06-2.55

Rank R1-OR4 (Junior rank) 877 1 NA
R6-OR9 (NCO) 541 0.57 0.39-0.85
OF1-OF3 481 0.53 0.38-0.75
OF4+ 181 0.59 0.13-2.58

Role/Branch Warfare 536 1 NA
Royal Marines 188 0.6 0.32-1.11
Logistics 242 2.41 1.54-3.78
Medical 237 1.56 0.64-3.84
Engineer 667 0.98 0.72-1.35
Air Crew 72 L11 0.57-2.15
Other 137 2.29 1.36-3.86

Education Bachelor’s degree or above 638 1 NA
A/AS level (or equivalent) 673 1.06 0.76-1.48
GCSEs—any grade (or 769 172 1.23-2.41
equivalent)

Summary of ordinal logistic regression model investigating the association between COVID-19 severity score and vaccine hesitancy by demographics. The demographic and vaccine
hesitancy status are categorical predictors with the COVID-19 seriousness the ordinal outcome. BAME, black and minority ethnic group; OR, other rank; OF, officer.
The bold values indicated to illustrate significant values to a reader quickly reading the article.
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