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Abstract
Background  Food production sites have been a high-risk location for SARS-CoV-2 outbreaks worldwide since early in the 
COVID-19 pandemic. Ireland has a high population rate of COVID-19 vaccination, but reports from food production sites 
suggest uptake is lower amongst workers despite prior outbreaks at these workplaces.
Aims  To study COVID-19 vaccination rates, intent to undertake future vaccination and hesitancy reasons in food produc-
tion workers.
Methods  Data regarding vaccination status was collected via an online survey from workers at 8 food production sites in 
Ireland; those who were unvaccinated were asked for reasons for being unvaccinated and likelihood to future vaccination. 
Respondents were also asked for their usual trusted source of medical information.
Results  N = 355 responses were received. The crude vaccination rate is 86% (N = 306). Those employed in the general opera-
tive class are more likely to be unvaccinated (N = 30; 18%) when compared to unvaccinated in all other job classes (N = 16; 
9%: p < 0.01). The rate of vaccination is lower in those not born in Ireland compared to those born in Ireland (N = 110, 73% 
vs N = 192; 98%: p < 0.001). N = 35 (76%) of unvaccinated workers report they are very unlikely or unlikely to undertake 
vaccination in the future.
Conclusions  There is an observed lower-than-national vaccination rate in food production workers. Rates are lowest amongst 
those workers born overseas; targeting these groups with information responding to their concerns may increase uptake and 
reduce current and future health inequalities.

Keywords  Occupational groups · Occupational health · Vaccination · Vaccination hesitancy

Introduction

Food production sites have been a high-risk location for 
SARS-CoV-2 outbreaks worldwide since early in the 
COVID-19 pandemic [1, 2]; this was seen in Ireland with 
early outbreaks resulting in escalating local epidemiologi-
cal situations with the instigation of increased suppres-
sion mechanisms in relevant local communities by public 
health authorities there [3]. During the period March 2020 
to December 2021, there were 289 outbreaks linked to 
meat and other food production facilities in Ireland with 
4983 linked confirmed laboratory cases [4]. Subsequent 
research has shown that environmental and work practices 
in these settings can facilitate SARS-CoV-2 transmission, 
necessitating the instigation of additional and novel con-
trol measures to manage and prevent further outbreaks at 
such workplaces [5–7]. The advent of efficacious vaccina-
tion against SARS-CoV-2 has heralded a new phase in the 
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pandemic with a significant associated reduction in severe 
disease [8].

Ireland has a very high general population rate of 
COVID-19 vaccination, but anecdotal reports from food pro-
duction sites suggest uptake is lower amongst food produc-
tion workers despite the prevalence of significant outbreaks 
during the pandemic [9]. We as such sought to undertake a 
cross-sectional assessment of COVID-19 vaccination rates, 
intent to undertake future vaccination and hesitancy reasons 
in food production workers.

Methods

A cross-sectional study of COVID-19 vaccination rates, 
intent and hesitancy reasons was undertaken at food pro-
duction sites where we provide occupational health ser-
vices in the Republic of Ireland. Full ethical approval for 
the study was obtained in advance from St James Hospital/
Tallaght University Hospital Research Ethics Committee 
(submission number: 550).

Data was collected by way of a survey hosted on a com-
mercial survey platform (SurveyMonkey). Access was 
gained via a QR code on posters left in common areas, 
a link via email or a link via text messaging sent out by 
management or on-site occupational health staff at rel-
evant sites. Data collection was undertaken at 8 sites with 
approximately 3500 total staff. Inclusion criteria were 
employment at a food production site of interest. Access 
to a patient information leaflet (PIL) was also provided; 
participation was voluntary and the initial survey page 
advised consent to participation by way of continued 
completion of the online survey. Following consultation 
with sites, the following language translations were under-
taken by way of a professional medical translation service: 
Lithuanian, Polish, Portuguese, Romanian and Russian. 
All answers were collected anonymously.

Following the collection of demographic and job 
data, information with regard to vaccination status was 
collected. Those who were unvaccinated were asked for 
reasons for not being vaccinated and likelihood to future 
vaccination on a Likert scale. Additional information 
regarding prior participation in seasonal influenza vaccina-
tion campaigns and self-reported usual source of medical 
information was also collected. Data was collected during 
Q1 and Q2 2022.

Collected data was exported to Microsoft Excel and 
cleaned before import for analysis to IBM SPSS v28.0. This 
was used to yield descriptive statistics. Further analysis 
was performed using chi-squared testing or non-parametric 
testing with Kruskal–Wallis as applicable. Statistical sig-
nificance was set at the 0.05 level. Binary logistic regres-
sion was used to control for potential confounding.

Results

N = 355 responses were received giving a response rate 
of 10%.

The crude vaccination rate is 86% (vaccinated N = 306; 
86%; unvaccinated N = 46; 13%; unanswered N = 3; 1%). 
Demographic data by vaccination status can be seen in Table 1.

Of note, the rate of vaccination is significantly lower in 
those not born in Ireland compared to those born in Ireland 
(N = 110, 73% vs N = 192; 98%: p < 0.001).

Those employed in the general operative class are less 
likely to be vaccinated when compared to all other job 
classes (general operative unvaccinated N = 30; 18% versus 
other job class unvaccinated N = 16; 9%: p < 0.01).

Binary logistic regression was used to analyse the relation-
ship between country of origin, job grade and vaccination status. 
It was found that in this model, the odds of being unvaccinated 
was 13.89 for those not born in Ireland compared to those born 
in Ireland (95% CI OR 5.13–38.46); the odds for those in the 
general operative grade compared to other higher skilled job 
grades was 1.005 (95% CI OR 0.49–2.07).

Those who are younger are less likely to be vaccinated; in 
particular, those who are under 50 are significantly more likely 
to be unvaccinated versus those over 50 (unvaccinated under 
50 N = 42; 16% vs unvaccinated over 50 N = 3; 3%: p < 0.01).

Table 1   Demographic data by vaccination status

Unvaccinated 
(N = 46)

Vaccinated 
(N = 306)

N (%) N (%)

Age
   <25 7 (16) 19 (6)
   25–49 35 (78) 197 (65)
   50–59 3 (7) 79 (26)
   60–69 0 (0) 10 (3)
   >69 0 (0) 0 (0)
   Unanswered 1 1

Gender
   Female 11 (24) 113 (37)
   Male 33 (75) 191 (63)
   Other 1 (2) 1 (0)
   Unanswered 1 1

Job class
   General operative 30 (65) 134 (44)
   Skilled operative 4 (9) 43 (14)
   Manager 6 (13) 82 (27)
   Other 6 (13) 46 (15)
   Unanswered 0 1

Country of birth
   Ireland 5 (11) 192 (63)
   Outside Ireland 40 (89) 110 (36)
   Unanswered 1 4
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N = 35 (76%) of those who are unvaccinated report they 
are very unlikely or unlikely to undertake vaccination in the 
future. The distribution of likelihood to undertake future 
vaccination is similar across job classes (p = 0.341). Self-
reported reasons for hesitancy to date are shown in Table 2. 
There is no significant difference in the distribution of self-
reported source of medical information by job category 
(p = 0.214).

Discussion

To our knowledge, this is the only study examining COVID-
19 vaccination uptake and associated hesitancy reasons spe-
cifically in food production workers in Ireland. We observed 
a lower rate of COVID-19 vaccination in food production 
workers versus the general population (86% observed vac-
cination rate versus national over 18 any dose COVID-19 
vaccination rate of 96%) [9]; we note a particularly low vac-
cination rate amongst those not born in Ireland. Those who 
are younger and in less skilled job categories are more likely 
to be unvaccinated. This latter associated is likely explained 
by higher proportions of Irish individuals employed in more 
skilled job categories. Population-based studies in both the 
USA and the UK suggest that COVID-19 vaccination update 
rates are lower in food production workers than in the gen-
eral population there. Lower-skilled occupations are also 
less likely to have completed COVID-19 vaccination in these 
studies [10, 11]. In addition, lower-skilled workers have in 
general experienced worse outcomes in the pandemic com-
pared to higher-skilled workers [12].

Migrant populations may exhibit low health-related 
behaviour and vaccine uptake specifically for a variety of 
reasons. In addition to language and cultural considerations, 
precarious immigration or occupational status and a lack of 
understanding of how local health systems function likely 
contribute to lower uptake rates in this cohort [13, 14].

Study participants gave a variety of reasons for remain-
ing unvaccinated with safety and efficacy concerns pre-
dominant; a majority of those unvaccinated self-reported as 
very unlikely or unlikely to undertake COVID vaccination 
in the future. Our study did not show a significant differ-
ence in the primary reported source of medical information 
according to job class; a high proportion of respondents 
included those unvaccinated state official sources and medi-
cal professionals as primary sources of medical informa-
tion. Given the predominant stated hesitancy reasons here 
and the lowest rates seen in migrant worker populations, 
information specific to concerns regarding safety and effi-
cacy may increase uptake here. Interventions would need 
to be language specific and culturally sensitive. Workplace 
interventions including onsite vaccination and paid time off 
to attend and facilitate vaccination in addition to protected 
leave in the event of vaccine-related side effects may further 
increase uptake.

Naturally, this study had certain limitations. The response 
rate is low. 2016 Census data shows that of the 12,000 indi-
viduals working directly in meat processing in Ireland, 52% 
are Irish nationals and 48% are non-nationals; 77% are male, 
and 23% are female [15]. This is in line with the demo-
graphics of study participants here with respect to national-
ity (Irish N = 198 (56.7%), non-Irish N = 151 (43.3%)), while 
our participants showed an overrepresentation of females 
in comparison to the demographics of the population as a 
whole (male N = 225 (63.9%), female N = 125 (35.5%), other 
N = 2 (0.6%)). Concerning methodology, such a data col-
lection method is prone to selection or volunteer bias. It is 
possible that those who are unvaccinated are less likely to 
partake in such a study, and as such, the vaccination rate may 
be overestimated. Due to practical considerations, our study 
was accessible to those speaking six languages; those speak-
ing other languages are as such likely under-represented in 
the study.

It is interesting to note a lower-than-national vaccination 
rate in an occupational cohort who have been particularly 
impacted by the pandemic. This observational study informs 
the need for more in-depth ascertainment of the reasons for 
vaccine hesitancy in those workers not born in Ireland; a 
qualitative study here may be particularly informative. Tar-
geting these groups with specific relevant information that 
responds to their concerns may increase vaccination uptake 
and reduce current and future health inequalities.
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Table 2   Self-reported reasons for vaccine hesitancy in those unvac-
cinated

Hesitancy reasons in the unvaccinated cohort N (%)

   Reason for not getting vaccinated
   Efficacy concerns 11 (24)
   Side effect concerns 9 (20)
   Concerns about vaccination in general 6 (13)
   Other 6 (13)
   Have had COVID before so do not think necessary 5 (11)
   Long-term safety concerns 4 (9)
   Believe COVID is not a risk to them 4 (9)
   Unanswered 1
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