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A B S T R A C T   

Farming can be a demanding, solitary, and unpredictable occupation. As a result, farmers may be more sus-
ceptible to sleep issues and burnout than workers in other occupations. However, economic and social pressures 
that may cause burnout and sleep issues in farmers vary greatly between nationalities. There is a lack of research 
on sleep and burnout in European, and specifically Irish, farmers using reliable psychometric tests. Therefore, we 
conducted a cross-sectional prevalence assessment of sleep issues and burnout with a population sample of 351 
Irish farmers. Using the Pittsburgh Sleep Quality Index (PSQI), a subscale of the Maslach Burnout Inventory 
(MBI), and the Short Form Health Survey-12 (SFHS), we identified how farmers’ sleep and burnout were 
correlated with their mental and physical health and identified the role of individual differences such as so-
cioeconomic status, age, and gender. Irish farmers reported frequent burnout (23.6%) and widespread sleep 
issues (50.1%), with burnt out farmers reporting especially poor sleep. This has serious implications for farmers’ 
health, as burnt out farmers and farmers with poor sleep both reported worse mental and physical health. We 
identified age and parenthood as risk factors for burnout but identified no gender differences. While these 
exploratory findings are constrained by our cross-sectional design, they extend literature on occupational health 
risks in European agriculture to cover poor sleep and burnout. Irish farmers as a population need health inter-
vention targeting sleep and burnout; especially in older and parent populations.   

1. Introduction 

Burnout and poor sleep have detrimental effects on the working 
population (Salvagioni et al., 2017; O’Hagan et al., 2017, Orzeł-Gry-
glewska, 2010). For example, after 20–25 h of sleeplessness, the resul-
tant impaired task performance is equivalent to the effect of having a 
blood alcohol level of 0.10 % (Orzeł-Gryglewska, 2010). Research shows 
that burnout and sleep issues among workers results in poor psycho-
logical, physical and occupational well-being (Salvagioni et al., 2017; 
Orzeł-Gryglewska, 2010; O’Hagan et al., 2017; Winwood & Lushington, 
2006). Farmers are a culturally unique occupational group because 
farming is entangled in meaningful ways with their identity, ancestry, 
and lifestyle (Vanclay, 2004). Because of this, it can be challenging for 
farmers to manage their work and home life balance (McShane & Quirk, 
2009). 

For example, farmers rarely take vacation from their work because of 

challenges with arranging cover while they are away (Irish Farm 
Accountancy Council, 2021). In addition to this demanding workload, 
farmers may also experience external pressures relating to the economy, 
unpredictable weather, or livestock diseases (Brennan et al., 2022; 
Thelin & Donham, 2016; Glasscock et al., 2006). Farming demands and 
activities also vary across single working days and according to seasonal 
requirements (Lilley et al., 2012). Specifically in Ireland and Europe 
where family farming is the predominant model (see Eurostat, 2020; 
Central Statistics Office, 2020; Balaine, 2019), a day’s work could 
include both manual labour (e.g. managing livestock and machinery) 
and business management (e.g. tracking sales, purchasing feed; see 
Glasscock et al., 2006). Furthermore, many farmers in Ireland are part- 
time, with 42 % of farm holders working part-time at other occupations 
to support farm income. As a result of these complex occupational de-
mands and their culturally unique position, Irish farmers as a group may 
be especially susceptible to sleep issues and burnout. 
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High rates of sleep issues may be especially dangerous for farmers, 
contributing to a cycle of poor mental and physical health. Drowsiness 
can lead to impaired decision making, attention and reaction time (Flin 
and O’Connor, 2017) while working. This is concerning considering the 
hazards associated with farm work, including the operation of heavy 
machinery, exposure to chemicals and handling of large livestock 
(Shortall et al., 2018). Research on sleep in farmers has indicated that 
sleeping less than 7.5 h (Choi et al., 2006; Lilley et al., 2012), using sleep 
medication, and having sleep apnea symptoms (Spengler et al., 2004; 
Heaton et al., 2010) are associated with farm-related injuries. These 
injuries themselves may exacerbate sleep issues which are more preva-
lent among farmers with musculoskeletal issues (Tangtong et al., 2022) 
and work-related injuries (Du et al., 2022) compared to those without. 

Experiencing sleep issues can also threaten farmers’ mental health 
(see Hamilton et al., 2007) and is positively associated with psycho-
logical disorders such as depression (Hawes et al., 2019). Indeed, sleep 
dysfunction is a qualifying symptom of major depressive disorder ac-
cording to the DSM-5 TR (American Psychiatric Association, 2013). 
Furthermore, due to the heavy occupational demands, farmers are 
vulnerable to the exacerbating role that sleep issues can have on their 
mental health and may experience work strain and occupational stress 
as a result (Chengane et al., 2021). The heavy demands of farming also 
put farmers at risk of experiencing burnout (Jones-Bitton et al., 2019). 
Burnout refers to exhaustion, a sense of alienation from one’s work, or 
feelings of negativism or cynicism related to one’s work; and reduced 
professional efficacy due to chronic workplace stress (World Health 
Organization, 2019). According to a recent review, an average of 13.72 
%- 25 % of farmers experience burnout (O’Shaughnessy et al., 2022). 
Burnout is associated with significant economic, psychological, and 
social costs (Salvagioni et al., 2017; Rosch, 2001) and in the case of 
farmers, this can affect not only the well-being of individual farmers and 
their families, but also the agricultural sector and food supply at-large. 

Important demographic dimensions of age, gender, and nationality 
may shape farmer’s experiences of sleep issues and burnout. In rural 
populations, sleep issues including altered sleep patterns, challenges 
getting to sleep, and reduced sleep time, can occur with increasing age 
(Habte-Gabr et al., 1991; Ganguli et al., 1996). However, age differences 
in sleep issues are less examined within the farming population. Simi-
larly, female farmers report higher burnout than male farmers (O’Sh-
aughnessy et al., 2022; Zaharia et al., 2018). This could be for a 
multitude of socio-cultural reasons and the degree to which female 
farmers fulfil more traditional gender roles such as bearing a heavy 
domestic workload in addition to farm-related work (Hagen et al., 
2021). Additionally, Irish agricultural policies fundamentally shape the 
administrative workloads and financial pressures on farmers (Furey 
et al., 2016), potentially exacerbating burnout. Therefore, Irish farmers’ 
sleep issues and burnout warrant further examination. 

However, while the exacerbating relationship between burnout and 
sleep issues is well established in high-pressure occupational groups 
such as medical professionals (Sayılan et al., 2021; Vela-Bueno et al., 
2008), teachers (Pohl et al., 2021; Souto-Manning & Melvin, 2022), and 
social and emergency services (Sørengaard & Saksvik-Lehouillier, 
2022), similar research in Irish and European farmers is lacking. Most 
of the current research on farmer’s sleep issues is based on North 
American populations and limited by the absence of standardised 
measures (O’Shaughnessy et al., 2022). At the time of writing this 
article, no studies on farmers’ sleep issues had been conducted in a 
European context. Similarly, farmer burnout has been examined in 
North America, Europe, Oceania and North Africa (O’Shaughnessy et al., 
2022), but not in an Irish context. Similar to research on sleep, the 
burnout literature is limited by a lack of standardised burnout classifi-
cation methods (O’Shaughnessy et al., 2022; Leiter & Maslach, 2016). 

In the present study we aim to examine three connected research 
questions in Irish farmers: (1) what is the rate of, and the relationship 
between, farmers’ burnout and sleep issues, (2) how are farmers’ 
burnout and sleep issues associated with their mental and physical 

health, and (3) what are individual differences in farmers’ burnout and 
sleep issues including farm type, size, and income, as well as family, 
gender, and age. 

2. Methods 

2.1. Participants 

Eligible participants were all adults over the age of 18 who self- 
identified as farmers. In Ireland where a family farming system is the 
norm (Eurostat, 2020; Balaine, 2019), a farm may be actively worked 
and managed by many people who identify as farmers despite being 
owned by a single designated farm holder. Therefore, our source pop-
ulation included both designated farm holders and farmers otherwise at 
work on and managing farms. Participants included both full-time 
farmers and farmers who worked in other occupational roles to sup-
plement farm income. Participants included farmers of any principal 
farming type (e.g. dairy, beef, sheep, pig, equine, tillage, organic), and 
any gender. To determine sample size, we used the online calculator 
provided by openepi.com (Dean et al., 2013) which follows the statis-
tical formula developed by Schaeffer et al. (1990). Based on the total 
national sample of farm holders (N = 135,037) as well as family mem-
bers (N = 114,300) actively farming (total N = 249,337; Central Sta-
tistics Office, 2020), our use of cross-sectional design, and desired 
confidence intervals (90 %), we determined that 271 participants would 
be sufficient. 

2.2. Measures/Instrumentation 

An 81-item anonymous survey that took approximately 15 to 20 min 
to complete was employed as part of a larger study on farmers’ mental 
health literacy and help-seeking. This paper focuses only on participant 
characteristics, (physical and mental health), sleep, and burnout out-
comes (see supplementary material). To determine readability and 
comprehensibility, a paper and online version of the survey was pilot 
tested with 10 farmers who represented the general farming population 
in gender and age characteristics. 

2.3. Participant demographics and health 

We collected participant demographic information relevant to our 
research questions regarding the rate of burnout and sleep issues in Irish 
farmers. We recorded participants’ age and gender, and did not record 
sexual orientation, race, ethnicity, or country of birth. We recorded farm 
information from participants including the primary farm type (e.g. 
dairy, beef, tillage), whether participants farmed full or part-time or had 
another job off-farm, farm size, overall net income, and farm-specific net 
income. 

While we did not record participants’ ability or diagnostic history, 
we did enquire about their experience relevant to mental health, phys-
ical health, and substance use. A list of 15 common physical issues (e.g. 
diabetes, arthritis, weight issues, heart disease, bowel problems) was 
presented and participants selected whether they had none or, one or 
more of the issues listed. A text box was provided to name other issues 
that were not listed. A list of 10 common mental health issues (low 
mood, depression, anxiety, bipolar disorder, etc.) was also presented 
with an option to include others not listed. To measure substance use 
issues, participants were required to indicate whether they had no 
substance use issues, alcohol abuse or dependency disorder, substance 
abuse or dependency disorder or both a mental health and substance use 
or alcohol abuse or dependency disorder. A dichotomous variable was 
created for each of the physical issues, mental health issues and sub-
stance use scales. If participants identified as having a physical, mental 
or substance use issue this was coded as ‘yes’ or if they did not have one, 
‘no’. 
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2.4. Sleep issues 

We measured sleep issues using items 1–9 of the Pittsburgh Sleep 
Quality Index (PSQI; Buysse et al., 1989). The PSQI measured sleep is-
sues across seven components: sleep quality, latency (or the duration it 
takes to fall asleep), duration, efficiency, disturbance, use of sleep 
medication and daytime dysfunction. To maintain clarity throughout, 
we use ‘sleep issues’ to describe any or all challenges to good sleep. 
Specific terms, such as sleep quality, refer only to a specific subscale of 
the PSQI. Items 1–7 assess sleep issues in the previous month with a 4- 
point Likert response scale ranging from 0= “not during the past month” 
to 3= “three or more times a week”. Item 8 refers to enthusiasm to get 
things done, and respondents rate this on a 4-point Likert scale ranging 
from 0= “no problem at all” to 3 = “a very big problem”. Item nine refers to 
sleep quality and respondents rate this on a 4-point Likert ranging from 
0 = “very good” to 3= “very bad”. Items corresponding with each of the 
seven components are scored from 0 to 3 and summed to make a global 
score (range 0 to 21) where a higher score indicates poorer sleep. It has 
demonstrated construct validity (Mollayeva et al., 2016) and reliability 
(α = 0.73, Nicassio et al., 2014; Tomfohr et al., 2013). We chose to 
exclude item ten on having a bed partner/roommate for brevity and 
because it does not contribute to the overall measure score. The PSQI 
scale had good internal consistency (Cronbach’s α = 0.74). 

2.5. Burnout 

A single-item burnout measure (Freeborn, 2001; Schmoldt et al., 
1994; Williams et al., 1999) derived from the Maslach Burnout In-
ventory emotional exhaustion (EE) subscale was used to measure 
burnout. Participants were asked to define burnout for themselves and 
to rate their level of burnout on a 5-point Likert scale from 1= “I enjoy 
my work. I have no symptoms of burnout;” to 5= “I feel completely burned 
out and often wonder if I can go on. I am at the point where I may need some 
changes or may need to seek some sort of help.” A score of ≥ 3 on this item 
indicates the presence of burnout. The single-item burnout measure has 
demonstrated construct and discriminant validity (Dolan et al., 2015; 
Rohland et al., 2004), and is widely used in investigations of burnout 
and health (Edwards et al., 2018; Abraham et al., 2021; Bui et al., 2022; 
Rosen et al., 2023). 

2.6. Procedure 

A cross-sectional study design with convenience sampling was 
employed. Before data collection, research ethical approval was ob-
tained from the [redacted for review] research ethics committee. The 
self-report survey was adapted for both online and in-person adminis-
tration and participants provided informed consent. Data was collected 
from 12th July to 4th November 2022. Study information was adver-
tised through national farming organisations, who displayed recruit-
ment flyers on their social media pages. The study was advertised widely 
on relevant social media pages, and via word of mouth. Supplemental 
recruitment took place at local farming events (e.g. marts, farm walks 
and national agricultural shows) and at farm safety classes organised by 
a national farming organisation, where farmers were approached by the 
researchers and invited to participate. 

The online survey was available on Qualtrics (Qualtrics XM, 2022). 
Digital data was downloaded from Qualtrics and imported to IBM SPSS 
version 28 (IBM SPSS Statistics for Mac, 2021). We recorded 513 online 
survey responses and removed 280 due to insufficient response (i.e. 
solely opening the survey or only completing demographic informa-
tion). Including an additional 118 hard copy surveys that were 
completed in-person and entered into Qualtrics, we reached 351 total 
participants for analysis. 

2.7. Statistical analysis 

To test whether values were missing at random, we conducted Lit-
tle’s missing completely at random (MCAR) test on all measures (Little, 
1988). We estimated missing values using the Expect-
ation–Maximization technique in IBM SPSS (Dempster et al., 1977). 
Little’s MCAR analysis indicated that all data was missing at random, 
with the exception of net income and farm net income. Predicted values 
for both variables could therefore not be obtained. Descriptive analysis 
was conducted to assess participant characteristics. Shapiro–Wilk’s tests 
(Razali & Wah, 2011; Shapiro & Wilk, 1965) indicated that data for MBI 
single- item scale, PSQI scale and subscales, age, net income, farm net 
income, and farm size did not follow normal distribution. 

An alpha level of 0.05 was used for all tests except our examination of 
PSQI scores, which used an adjusted alpha of 0.006. For normally 
distributed data, we employed Pearson’s r and the Phi coefficient effect 
sizes with the following effect size classifications: 0.10 = small, 0.30 =
medium and 0.50 = large effect size (Cohen, 1988). Global PSQI score 
and component scores were used for analyses. The Global PSQI score 
was also used to create a dichotomous variable to establish the rate of 
‘good’ versus ‘bad’ sleepers (Global PSQI score > 5) (Buysse et al., 
1989). Spearman’s rank order correlation analyses were used to test the 
associations between non-normally distributed data: sleep issues and 
age, farm size, net income, farm net income, and full/part-time farming. 
Mann Whitney U-tests examined associations between burnout and age, 
farm size, farm net income, and net income; and between sleep issues 
and gender, children, physical issues, musculoskeletal issues, mental 
health issues and substance use issues. Kruskal Wallis tests with post hoc 
analyses examined associations between sleep issues and farm type. Chi- 
square tests of independence tested associations between burnout and 
gender, children, full/part-time farming, farm type, physical health is-
sues, musculoskeletal issues, mental health issues and substance use 
issues. 

The data that support the findings of this study are available from the 
corresponding author upon reasonable request. 

3. Results 

3.1. Participant characteristics 

As more comprehensive demographic data is available on farm 
holders than other farmers, we used this group as a comparison point for 
our sample. There are important differences between our sample and 
farm holders nationally due to our inclusion of other farmers. Our 
sample was younger (mean age of 36 ± 13.7, range = 18–78 compared 
to 57), more likely to be female (24 % compared to 13 %), more likely to 
farm part- time (64.7 % compared to 42 %), reported a smaller net in-
come (€34713.8 ± 126059.0. compared to €45,809), and had a smaller 
proportion of beef to dairy farmers (33.9 % and 31.9 % respectively 
compared to 55 % and 11 %) than the national average for farm holders 
(Central Statistics Office, 2020; Dillon et al., 2021). Many participants 
were employed in full-time off-farm roles (41.9 %). Over half of farms 
were < 100 acres (50.4 %, n = 177) with a mean of 148.8 ± 240.2. Most 
participants worked on farms operated by both the farm holder and their 
family (57.5 %), while many worked on farms operated solely by the 
farm holder (33.3 %). Most participants had no children (57.3 %). One- 
fifth did not report their net farm income (19.7 %). Total net income 
from the farm and off-farm employment was below €40,000 for 41.6 % 
(n = 146) with a mean total net income of €44871.8 ± 44767.3, while 
18.8 % did not report their total net income. Table 1 displays de-
mographic and farm-specific information. 

3.2. Participant health characteristics 

Over half of participants reported no physical health issues (51.6 %) 
or mental health issues (57.8 %) (Table 2). The vast majority reported no 
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addiction or substance use issues (97.2 %). 

3.3. Sleep issues 

Half of participants (50.1 %, n = 176) were identified as “bad 
sleepers” with a PSQI score of > 5. Almost two thirds of participants 
reported 7 or below hours of sleep per night in the past month (62.7 %, n 
= 220) (Table 3). The mean PSQI global and component scores for 
participants are presented in Table 4. 

There was a small, negative correlation between age and sleep la-
tency (r = -0.17, p <.001), meaning older farmers fell asleep faster. 
However, sleep latency scores of participants with no children were 
significantly higher than participants with children (U = 12360.0, p 

=.002, r = -0.16). No other significant individual differences (age, 
gender, having children, farm size, farm income, principal farm type, 
farming full/part-time) were observed for global PSQI scores or 
component scores. 

Participants with physical health issues had significantly higher 
global PSQI scores than others (U = 18156.0, p =.003, r = 0.16) indi-
cating overall worse sleep. In addition, participants with physical issues 
had significantly higher sleep disturbances, (U = 18420.0, p <.001, r =
0.21), and daytime dysfunction scores (U = 18423.0, p <.001, r = 0.19) 
than participants with no physical health issues. Participants with 
musculoskeletal issues had significantly higher daytime dysfunction 
scores (U = 12856.5, p =.005, r = 0.14), than participants with no 
musculoskeletal issues. No other significant differences in physical 
health were observed for global PSQI scores or component scores. 

Table 1 
Demographic and Farm-Specific Information of Participants (N = 351).  

Variable Category % (n) Farm-Specific Variable Category % (n) 

Age 18–25 25.9 % (91) Farm employment Part- time 64.7 % (227)  
26–39 39.6 % (139)  Full- time 35.3 % (124)  
40–59 26.8 % (94) Principal farm type Dairy/ dairy & dry-stock 34.5 % (121)  
60–69 6.3 % (22)  Livestock & crop 7.7 % (27)  
≥70 1.4 % (5)  Tillage 2.6 % (9) 

Gender Male 76.4 % (268)  Beef 34.2 % (120)  
Female 23.6 % (83)  Sheep 9.4 % (33) 

Have children No 57.3 % (201)  Other 11.6 % (41)  
Yes 42.7 % (150) Net income (farm) € <15,000 39.9 % (140) 

Overall net income € <15,000 15.1 % (53)  15,000––40,000 23.4 % (82)  
15,000––40,000 26.5 % (93)  40,000––60,000 7.0 % (24)  
40,000––60,000 21.4 % (75)  60,000––80,000 4.0 % (13)  
60,000––80,000 10.3 % (36)  > 80,000 6.8 % (23)  
> 80,000 10.0 % (35)  Unreported 19.7 % (69)  
Unreported 16.8 % (59) Farm size (acres) <50 20.2 % (71) 

Off- farm role None 33.3 % (117)  51–100 30.2 % (106)  
Part-time job 21.4 % (75)  101––150 20.0 % (70)  
Full-time job 41.8 % (147)  151––200 13.1 % (46)  
Part-time education 0.6 % (2)  201––300 10.5 % (37)  
Full-time education 2.8 % (10)  >300 6.8 % (24)    

Main farm staff Farm holder 33.3 % (117)     
Farmer & family 57.6 % (202)     
Casual labourers 0.3 % (1)     
Permanent staff 2.0 % (7)     
Family & hired staff 9.7 % (34) 

*%; Percentage; n; Number of participants. 

Table 2 
Health Issues Reported by Participants (N = 351).  

Physical Health Issue % (n) Mental health Issue % (n) 

No physical health 
issues  

51.6 % 181 No mental health 
issues  

57.8 % 203 

Asthma  10.5 % 37 Low mood  21.1 % 74 
Arthritis  4.0 % 14 Depression  11.1 % 39 
Heart disease  1.7 % 6 Anxiety  19.7 % 69 
Diabetes  2.0 % 7 Social phobia/ 

anxiety  
6.0 % 21 

Weight issues  9.4 % 33 Panic disorder  1.2 % 4 
High blood pressure  7.7 % 27 Other mental health 

issues  
2.6 % 9 

Thyroid issues  2.6 % 9 Addiction or 
substance use issues   

Bowel problems  3.1 % 11 No addiction or 
substance use issues  

97.2 % 341 

Back problems  21.4 % 75 Alcohol abuse or 
dependency disorder  

2.3 % 8 

Effects of stroke  0.3 % 1 Substance use 
dependency or 
disorder  

0.3 % 1 

Musculoskeletal 
issues  

22.8 % 80 Both mental health 
and substance use 
disorder  

0.3 % 1 

Other physical 
health conditions  

3.7 % 13    

*%; Percentage; n; Number of participants. 

Table 3 
Participants’ Sleep Duration in Hours per Night in the 
Past Month (N = 351).  

Hours slept % (n) 

< 5 h 4.3 % (15) 
5–6 h 30.8 % (108) 
hours 27.6 % (97) 
> 7 h 37.3 % (131) 

*%; Percentage, (n); Number of participants. 

Table 4 
Means and Standard Deviations for Pittsburgh Sleep Quality Index- Global and 
Component Scores.  

Variable M ± SD Range 

Global PSQI score 6.32 ± 3.47 0–16 
1. Subjective sleep quality 1.12 ± 0.72 0–3 
2. Sleep latency 1.12 ± 0.96 0–3 
3. Sleep duration 1.02 ± 0.92 0–3 
4. Habitual sleep efficiency 0.65 ± 0.97 0–3 
5. Sleep disturbances 1.15 ± 0.55 0–3 
6. Use of sleeping medication 0.11 ± 0.45 0–3 
7. Daytime dysfunction 1.09 ± 0.77 0–3 

M: Mean; SD: Standard deviation. 
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Participants with mental health issues had significantly higher global 
PSQI scores than others, indicating more sleep issues (U = 20364, p 
<.001, r = 0.31). In addition, compared to participants with no reported 
mental health issues, participants with mental health issues had signif-
icantly worse subjective sleep quality (U = 19125, p <.001, r = 0.27), 
sleep latency (U = 19332.5, p <.001, r = 0.26), sleep disturbances (U =
19104.5, p <.001, r = 0.29), and daytime dysfunction scores (U =
20856.5, p <.001, r = 0.37). Higher scores indicate more sleep issues. No 
other significant differences in mental health issues were observed for 
global PSQI scores or component scores (p >.05). In addition, no dif-
ferences for substance use were observed for the global PSQI and 
component scores. 

3.4. Burnout 

The rate of burnout among participants was 23.6 % (n = 83). A 
statistically significant difference between age and burnout was 
observed (U = 12812.5, p =.036) with a small effect size (r = 0.11). Ages 
of participants that were burnt out (Mdn = 37) were higher than those 
that were not burnt out (Mdn = 32). Participants with children reported 
significantly higher burnout (30.0 %, n = 45) than participants with no 
children (18.9 %, n = 38) with a small effect size (χ2 = 5.23, p =.022, φ 
= 0.13). While females reported slightly higher levels of burnout (27.7 
%, n = 23) compared to males (22.4 %, n = 60), the difference was not 
significant (p >.05). No other significant differences in burnout were 
observed for farm size, farm income, farming full/part-time, principal 
farm type (p >.05). 

Participants with physical health issues reported higher levels of 
burnout (30.8 %, n = 53) than participants without (16.8 %, n = 30) 
with a small effect size (χ2 = 8.83, p =.003, φ = 0.17). Participants with 
musculoskeletal issues reported higher levels of burnout (38.8 %, n =
31) than those without (19.2 %, n = 52) with a small effect size (χ2 =

12.03, p <.001, φ = 0.19). Participants with mental health issues re-
ported higher levels of burnout (39.2 %, n = 58) than those without 
(12.3 %, n = 25) with a medium effect size (χ2 = 32.77, p <.001, φ =
0.31). In addition, no differences in burnout were observed for substance 
use (p >.05). 

3.5. Association between burnout and Sleep issues 

Greater burnout was associated with worse sleep across all measures. 
Significant associations were observed between burnout and the global 
PSQI score and for each of the component scores (Table 5). 

4. Discussion 

In the present study, we examined three central research questions in 
a sample of the Irish farming community: what is the rate of and the 
relationship between farmers’ burnout and sleep issues, how are 
farmers’ burnout and sleep issues associated with their mental and 
physical health, and are there individual differences in farmers’ burnout 
and sleep issues including farm characteristics such as farm type, size, 
and income, as well as gender and age? First, we identified that nearly 
one in four farmers (23.6 %) reported being burnt out and half of farmers 
(50.1 %) reported poor sleep. Burnt out farmers specifically reported 
significantly worse sleep than farmers in general. Second, farmers who 
reported mental or physical health problems were more likely to expe-
rience burnout and sleep issues. Third, we identified that burnout was 
more common in older farmers, and both burnout and sleep issues were 
more common in farmers with children. There were no significant 
gender differences across all measures. 

4.1. Burnout and sleep in Irish farmers 

We identified that rates of both burnout and sleep issues in our 
sample of Irish farmers were similar to, or greater than, those reported in 
other countries using similar assessment tools. Irish farmers reported 
high (24 %) rates of burnout, matching rates reported by farmers in New 
Zealand (25 %) and well above the average (13 %) reported across North 
America, Europe, and Australia (O’Shaughnessy et al., 2022). Interna-
tionally, farmers’ livelihoods are shaped by socio-economic (O’Sh-
aughnessy et al., 2022) and technological changes (Mc Cullough et al., 
2008); in Europe specifically, these social changes have forced many 
farmers out of their occupation, placing more demands on a smaller 
number of farmers who are increasingly uncertain about their liveli-
hoods (Eurostat, 2020). The COVID-19 pandemic, which increased so-
cial isolation in Ireland and across the world, (O’Sullivan et al., 2021) 
may have isolated farmers from their family, friends, and others in the 
industry that can help mitigate farmers’ burnout (Jones-Bitton et al., 
2019). The connection between these widespread cultural shifts and 
farmers’ burnout (in Ireland and elsewhere) merits further study, with 
ethnographic methods particularly well-suited. 

Our identification that half of Irish farmers in our sample reported 
poor sleep is concerning and supports findings that at least one fifth of 
farmers may struggle to sleep (Chengane et al., 2021; Botha & White, 
2013; Lilley et al., 2012). While no study has assessed sleep issues in the 
general Irish population, nor in Irish farmers using the PSQI, rates of 50 
% reported by our sample of Irish farmers is well above the 36 % re-
ported in another European population sample from Germany (Hinz 
et al., 2017). Poor sleep is especially dangerous for farmers, who often 
operate heavy machinery and handle large livestock (Shortall et al., 
2018), and can lead to farm-related injuries (Spengler et al., 2004; 
Heaton et al., 2010). Our findings indicate that Irish farmers may be at 
increased risk of farm-related injuries due to their poor sleep, and merit 
further analysis in a representative population. 

Irish farmers who reported burnout also reported especially poor 
sleep across all dimensions of the PSQI, including quality, duration, ef-
ficiency, and daytime disruptions. This indicates the connection be-
tween burnout and sleep issues identified in workers across the medical 
field (Sayılan et al., 2021; Vela-Bueno et al., 2008) is also present in 
agriculture. Concerningly, sleep issues can cyclically lead to and exac-
erbate burnout and the depletion of one’s mental and physical energy 
(Shirom, 1989). Therefore, the rate of burnout in our sample has 
dangerous implications; Irish farmers may be at increased risk of 
suffering this exacerbating relationship between burnout and sleep is-
sues. As external pressures on farmers such as the economy and weather 
are highly regional (Thelin & Donham, 2016; Glasscock et al., 2006), 
future analyses should examine farmers’ lived experiences of burnout 
and sleep issues to identify risk factors specific to Irish and European 
farmers. As farming often requires an irregular schedule, interventions 

Table 5 
Associations Between Burnout and Sleep.  

Variable Total 
Mean 
± SD 

Burnout 
Mean ± SD 

Burnout 
Median  

Yes No Yes No p r 

Global PSQI 6.32 ±
3.47 

9.07 
± 3.47 

5.46 
± 3.00  

9.0  4.5  <0.001  0.42 

Subjective sleep 
quality 

1.12 ±
0.72 

1.54 
± 0.74 

0.99 
± 0.67  

2.0  1.0  <0.001  0.35 

Sleep latency 1.12 ±
0.96 

1.59 
± 1.13 

1.06 
± 0.87  

2.0  1.0  <0.001  0.21 

Sleep duration 1.02 ±
0.92 

1.59 
± 0.80 

0.84 
± 0.89  

2.0  1.0  <0.001  0.35 

Habitual sleep 
efficiency 

0.65 ±
0.97 

0.99 
± 1.12 

0.54 
± 0.90  

1.0  0.0  <0.001  0.19 

Sleep 
disturbances 

1.15 ±
0.55 

1.46 
± 0.61 

1.05 
± 0.50  

1.0  1.0  <0.001  0.31 

Sleeping 
medication 
use 

0.11 ±
0.45 

0.25 
± 0.68 

0.06 
± 0.34  

0.0  0.0  <0.001  0.19 

Daytime 
dysfunction 

1.09 ±
0.77 

1.65 
± 0.77 

0.91 
± 0.68  

2.0  1.0  <0.001  0.40 

SD; Standard deviation; p; p value; r; Pearson’s correlation effect size. 
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designed to improve farmer’s sleep hygiene have the potential to 
improve both their burnout and sleep together (Brubaker et al., 2020). 

4.2. Health implications 

We identified that both burnt out farmers and those with sleep issues 
reported higher rates of both physical and mental health issues. There-
fore, farming careers may have serious occupational hazards to mental 
and physical health (e.g. Brew et al., 2016; Shortall et al., 2018). These 
results highlight the role that sleep and burnout may play in farmers’ 
increased risks of mental health issues when compared to general pop-
ulations worldwide (Younker & Radunovich, 2021; Hounsome et al., 
2012; Judd et al., 2006). Our findings also illustrate the often cyclical 
relationship between health, poor sleep, and burnout (e.g. Hawes et al., 
2019; American Psychiatric Association, 2013; Salvagioni et al., 2017; 
Rosch, 2001) at work in the Irish farming community. For example, we 
observed that farmers with musculoskeletal issues reported higher 
burnout and worse sleep. As farmers usually face a wide variety of tasks 
from administration to hard labour (Glasscock et al., 2006), health 
concerns such as musculoskeletal issues may not only hamper sleep but 
also impact farmers’ ability to manage and operate their farm, leading to 
burnout (Jones-Bitton et al., 2019). 

Overall, our results also reflect Chengane and colleague’s (2021) 
findings that farmers’ mental health, physical health, and sleep are all 
intimately connected to their occupational performance and stress. 
Therefore, intervening at any point in this cycle stands to benefit the 
Irish farming community; interventions could improve farmers’ sleep 
and burnout by addressing exacerbating musculoskeletal issues. The 
specific causal relationships between farmers’ sleep, burnout, and health 
therefore have important implications for the development of in-
terventions and merit further investigation. 

4.3. Individual differences 

Our demographic analysis of Irish farmers’ sleep and burnout iden-
tified two potential risk factors: age and having children. First, while age 
usually exacerbates sleep issues in rural populations (Habte-Gabr et al., 
1991; Ganguli et al., 1996), we identified that older farmers reported a 
higher rate of burnout instead. As our sample was younger on average 
compared to farm holders nationally (36 compared to 57 years), our 
observed rates of burnout may be an underestimation of those suffered 
by this group specifically. While the relationship between age and 
burnout is highly variable in the general population (Brewer & Shapard, 
2004), the solitary nature of farming could place additional strain on 
aging farmers, leading to burnout (Daghagh Yazd et al., 2019). Addi-
tionally, farmers with children were significantly more burnt out and 
suffered greater sleep latency than those without children. Like burnout 
in other domains, parental burnout results from an increasing gap be-
tween perceived demands on parents and the resources they feel that 
they can offer (Mikolajczak et al., 2021). Both demographic risk factors 
introduce more complex demands on farmers whose resources may 
already be stretched thin from their challenging occupation alone and 
may struggle balancing life outside of work (McShane & Quirk, 2009). 
Interventions designed to target farmers and their families together are 
effective at helping farmers manage stress from both their occupational 
and familial demands (Brumby et al. 2009), and may be particularly 
well-suited to Irish farmers’ familial culture (Balaine, 2019) and there-
fore effective at addressing burnout in both farming parents and older 
farmers. 

Diverging from other populations of farmers where women faced 
greater rates of burnout (see O’Shaughnessy et al., 2022; Zaharia et al., 
2018), Irish farmers were at high risk of sleep issues and burnout 
regardless of gender. While gender roles have changed rapidly in Eu-
ropean agricultural families (Shortall, 2014; 2017; Balaine, 2019), little 
work has examined the role of gender in Irish farmers’ health. Further 
work could identify health risks for Irish men and women specific to 

farming, or differences in qualitative experiences of sleep issues and 
burnout. 

4.4. Limitations 

Our findings and their implications should be considered with 
respect to the limitations of our study. First, our results are not a prev-
alence assessment but an analysis of the relationship between sleep, 
burnout, health, and individual differences in the Irish farming com-
munity. Therefore, as our sample included any self-identified farmers, 
our results are not representative of any single occupational group (such 
as farm holders). Similarly, our sample size of 351 should be understood 
as statistically representative of the wider farming community at a 5 % 
margin of error and 90 % confidence interval alone. Participants’ low 
response rate to questions regarding net farm income indicate that 
future research should include multiple choices of income bands as well 
as a “prefer not to say” option. Additionally, our measure of burnout 
simplifies much of the information in the Maslach Burnout Inventory 
emotional exhaustion (EE) subscale, resulting in multiple varied options 
within a single item. Future work could capture more nuanced experi-
ences of emotional exhaustion by using the full subscale. Our findings 
should be interpreted as observational only as we utilised cross-sectional 
analysis. Therefore, while our results may point towards processes that 
may worsen farmers’ health, future work could investigate causal fac-
tors regarding sleep issues and burnout in the Irish farming community. 

5. Conclusion 

This study identified that farming in Ireland can carry notable 
occupational mental and physical health hazards. Among our sample of 
351 self-identified Irish farmers, burnout is common and sleep issues are 
widespread, with nearly one quarter experiencing burnout, and one half 
facing poor sleep. These high rates have serious implications for farmers’ 
health, as both burnt out farmers and farmers with poor sleep reported 
higher rates of physical and mental health issues. These findings imply 
that the concerning cycle of poor sleep, burnout, and health issues 
observed in other high- pressure occupations such as the medical field, is 
likely at play in the Irish agricultural sector. We identified two especially 
at-risk groups: burnout was especially common in older farmers and 
those with children. High rates of sleep issues and burnout in Irish 
farmers endanger the health and safety of not only farmers themselves, 
but their families and the entire Irish agriculture industry as well. As a 
result, we strongly recommend the design, implementation, and evalu-
ation of interventions that target sleep issues and burnout in Irish 
farmers; especially in aging and parent populations. 

Funding 

This study was funded by grant 2021R510, from the Irish Depart-
ment of Agriculture, Food and Marine. 

Ethical approval was granted by the Dublin City University Research 
Ethics Committee. 

(DCUREC/2022/107). 
The data that support the findings of this study are available from the 

corresponding author upon reasonable request. 

CRediT authorship contribution statement 

Siobhan O’Connor: Writing – review & editing, Visualization, 
Validation, Supervision, Resources, Project administration, Methodol-
ogy, Investigation, Funding acquisition, Formal analysis, Data curation, 
Conceptualization. Anna Donnla O’Hagan: Resources, Writing – re-
view & editing. Sandra M. Malone: Investigation, Data curation, 
Formal analysis, Writing – review & editing. Branagh R. O’Shaugh-
nessy: Writing – review & editing, Writing – original draft. John 
McNamara: Investigation, Resources, Writing – review & editing. 

S. O’Connor et al.                                                                                                                                                                                                                              



Safety Science 171 (2024) 106377

7

Joseph Firnhaber: Visualization, Writing – original draft, Writing – 
review & editing. 

Declaration of Competing Interest 

The authors declare that they have no known competing financial 
interests or personal relationships that could have appeared to influence 
the work reported in this paper. 

Data availability 

Data will be made available on request. 

Appendix A. Supplementary material 

Supplementary data to this article can be found online at https://doi. 
org/10.1016/j.ssci.2023.106377. 

References 

Abraham, C.M., Zheng, K., Norful, A.A., Ghaffari, A., Liu, J., Poghosyan, L., 2021. 
Primary care practice environment and burnout among nurse practitioners. J. Nurse 
Pract. 17 (2), 157–162. 10.1016%2Fj.nurpra.2020.11.009. 

American Psychiatric Association (2013) Diagnostic and Statistical Manual of Mental 
Disorders. 5th edn. https://doi-org.ezproxy.frederick.edu/10.1176/appi.books.9780 
890425596. 

Balaine, L., 2019. Gender and the preservation of family farming in Ireland. EuroChoices 
18 (3), 33–37. https://doi.org/10.1111/1746-692X.12242. 

Brennan, M., Hennessy, T., Meredith, D., & Dillon, E., 2022. Weather, workload and 
money: determining and evaluating sources of stress for farmers in Ireland. J. 
Agromed., 27, 2, 132–142.10.1080/1059924X.2021.1988020. 

Brew, B., Inder, K., Allen, J., Thomas, M., Kelly, B., 2016. The health and wellbeing of 
Australian farmers: a longitudinal cohort study. BioMed Central Public Health 16 
(1), 1–11. https://doi.org/10.1186/s12889-016-3664-y. 

Brewer, E.W., Shapard, L., 2004. Employee burnout: A meta-analysis of the relationship 
between age or years of experience. Hum. Resour. Dev. Rev. 3 (2), 102–123. https:// 
doi.org/10.1177/1534484304263335. 

Brubaker, J.R., Swan, A., Beverly, E.A., 2020. A brief intervention to reduce burnout and 
improve sleep quality in medical students. BioMed Central Med. Edu. 20, 345. 
https://doi.org/10.1186/s12909-020-02263-6. 

Brumby, S.A., Willder, S.J., Martin, J., 2009. The sustainable farm families project: 
changing attitudes to health. Rural Remote Health 9 (1), 1–13. https://search.infor 
mit.org/doi/epdf/10.3316/informit.482426277472508. 

Bui, T.H.T., Tran, T.M.D., Nguyen, T.N.T., Vu, T.C., Ngo, X.D., Nguyen, T.H.P., Do, T.L. 
H., 2022. Reassessing the most popularly suggested measurement models and 
measurement invariance of the Maslach Burnout Inventory–human service survey 
among Vietnamese healthcare professionals. Health Psychol. Behav. Med. 10 (1), 
104–120. https://doi.org/10.1080/21642850.2021.2019585. 

Buysse, D.J., Reynolds III, C.F., Monk, T.H., Berman, S.R., Kupfer, D.J., 1989. The 
Pittsburgh Sleep Quality Index: a new instrument for psychiatric practice and 
research. Psychiatry Res. 28 (2), 193–213. https://doi.org/10.1016/0165-1781(89) 
90047-4. 

Central Statistics Office, 2020. Census of Agriculture - Preliminary Results. Available at: 
https://www.cso.ie/en/csolatestnews/pressreleases/2021pressreleases/pressstate 
mentcensusofagriculture2020/. 

Chengane, S., Beseler, C.L., Duysen, E.G., Rautiainen, R.H., 2021. Occupational stress 
among farm and ranch operators in the midwestern United States. BioMed Central 
Public Health 21 (1), 1–11. https://doi.org/10.1186/s12889-021-12053-4. 

Choi, S.W., Peek-Asa, C., Sprince, N.L., Rautiainen, R.H., Flamme, G.A., Whitten, P.S., 
Zwerling, C., 2006. Sleep quantity and quality as a predictor of injuries in a rural 
population. Am. J. Emerg. Med. 24 (2), 189–196. https://doi.org/10.1016/j. 
ajem.2005.09.002. 

Cohen, J., 1988. Statistical Power Analysis for the Behavioral Sciences, 2nd ed. Lawrence 
Erlbaum Associates, Publishers, Hillsdale, NJ.  

Daghagh Yazd, S., Wheeler, S.A., Zuo, A., 2019. Key risk factors affecting farmers’ mental 
health: A systematic review. Int. J. Environ. Res. Public Health 16 (23), 4849. 
https://doi.org/10.3390/ijerph16234849. 

Dean, A.G., Sullivan, K.M., Soe, M.M., 2013. OpenEpi: Open Source Epidemiologic 
Statistics for Public Health. Available at www.OpenEpi.com.  

Dempster, A.P., Laird, N.M., Rubin, D.B., 1977. Maximum likelihood from incomplete 
data via the EM algorithm. J. Roy. Stat. Soc.: Ser. B (Methodol.) 39 (1), 1–22. 
https://doi.org/10.1111/j.2517-6161.1977.tb01600.x. 

Dillon, E., Donnellan, T., Moran, B., Lennon, J., 2021. Teagasc national farm survey 2020 
results. Agricultural Economics and Farm Surveys Department, Rural Economy 
Development Programme https://www.teagasc.ie/media/website/publications/ 
2021/Teagasc-National-Farm-Survey-2020.pdf.  

Dolan, E.D., Mohr, D., Lempa, M., Joos, S., Fihn, S.D., Nelson, K.M., Helfrich, C.D., 2015. 
Using a single item to measure burnout in primary care staff: a psychometric 
evaluation. J. Gen. Intern. Med. 30, 582–587. https://doi.org/10.1007/s11606-014- 
3112-6. 

Du, Y., Baccaglini, L., Johnson, A., Puvvula, J., Rautiainen, R.H., 2022. Factors 
associated with musculoskeletal discomfort in farmers and ranchers in the US central 
states. J. Agromedicine 27 (2), 232–244. https://doi.org/10.1080/ 
1059924X.2021.1893880. 

Edwards, S.T., Marino, M., Balasubramanian, B.A., Solberg, L.I., Valenzuela, S., 
Springer, R., Cohen, D.J., 2018. Burnout among physicians, advanced practice 
clinicians and staff in smaller primary care practices. J. Gen. Intern. Med. 33, 
2138–2146. https://doi.org/10.1007/s11606-018-4679-0. 

Flin, R., O’Connor, P., 2017. Safety at the sharp end: a guide to non-technical skills. CRC 
Press. https://doi.org/10.1201/9781315607467. 

Freeborn, D.K., 2001. Satisfaction, commitment, and psychological well-being among 
HMO physicians. West. J. Med. 174 (1), 13. 10.1136%2Fewjm.174.1.13. 

Furey, E.M., O’Hora, D., McNamara, J., Kinsella, S., Noone, C., 2016. The roles of 
financial threat, social support, work stress, and mental distress in dairy farmers’ 
expectations of injury. Front. Public Health 4, 126. https://doi.org/10.3389/ 
fpubh.2016.00126. 

Ganguli, M., Chandra, V., Gilby, J.E., Ratcliff, G., Sharma, S.D., Pandav, R., Belle, S., 
1996. Cognitive test performance in a community-based nondemented elderly 
sample in rural India: the Indo-US Cross-National Dementia Epidemiology Study. Int. 
Psychogeriatr. 8 (4), 507–524. https://doi.org/10.1017/S1041610296002852. 

Glasscock, D.J., Rasmussen, K., Carstensen, O., Hansen, O.N., 2006. Psychosocial factors 
and safety behaviour as predictors of accidental work injuries in farming. Work 
Stress. 20 (2), 173–189. https://doi.org/10.1080/02678370600879724. 

Habte-Gabr, E., Wallace, R.B., Colsher, P.L., Hulbert, J.R., White, L.R., Smith, I.M., 1991. 
Sleep patterns in rural elders: demographic, health, and psychobehavioral correlates. 
J. Clin. Epidemiol. 44 (1), 5–13. https://doi.org/10.1016/0895-4356(91)90195-F. 

Hagen, B.N., Sawatzky, A., Harper, S.L., O’Sullivan, T.L., Jones-Bitton, A., 2021. What 
impacts perceived stress among Canadian farmers? A mixed-methods analysis. Int. J. 
Environ. Res. Public Health 18 (14), 7366. https://doi.org/10.3390/ 
ijerph18147366. 

Hamilton, N.A., Nelson, C.A., Stevens, N., Kitzman, H., 2007. Sleep and psychological 
well-being. Soc. Indic. Res. 82, 147–163. https://doi.org/10.1007/s11205-006- 
9030-1. 

Hawes, N.J., Wiggins, A.T., Reed, D.B., Hardin-Fanning, F., 2019. Poor sleep quality is 
associated with obesity and depression in farmers. Public Health Nurs. 36 (3), 
270–275. https://doi.org/10.1111/phn.12587. 

Heaton, K., Azuero, A., Reed, D., 2010. Obstructive sleep apnea indicators and injury in 
older farmers. J. Agromedicine 15 (2), 148–156. https://doi.org/10.1080/ 
10599241003636020. 
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