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ABSTRACT
Objectives Excess risk of suicide has been reported 
among workers in agriculture, fishery, forestry and 
hunting (AFFH). However, there is still uncertainty in 
the quantification of the risk and in the contribution of 
work- related factors. We aimed to quantify the suicide 
mortality risk among these workers in Italy.
Methods We carried out a historical cohort study based 
on record linkage between the 2011 Italian census and 
the mortality archives for years 2012–2017. The mortality 
rate ratio (MRR) was used as a measure of risk. MRR 
was estimated through quasi- Poisson regression models 
using workers in other sectors as reference category. 
Models were adjusted for age, citizenship, marital status, 
area of residence, education, employment status and 
hours worked per week.
Results The cohort included 1 004 655 workers 
employed in the AFFH sector and 15 269 181 workers in 
other sectors. During the 6- year follow- up, 559 deaths 
from suicide (500 men and 59 women) occurred among 
AFFH workers and 5917 (4935 men and 982 women) 
among workers in other sectors. The MRR for suicide 
was 1.36 (95% CI 1.19 to 1.55) among men and 1.18 
(95% CI 0.87 to 1.60) among women. The excess risk 
was remarkably high for casual and fixed- term contract 
workers (3.01, 95% CI 1.50 to 6.04).
Conclusions Male workers in AFFH are at high risk 
of suicide mortality, and casual and fixed- term contract 
workers are at exceedingly high risk. Our study also 
suggests a higher risk among single, highly educated and 
long- hours workers. Female workers in AFFH do not have 
an appreciably increased risk.

INTRODUCTION
Working in agriculture, fishery, forestry and hunting 
(AFFH) has been associated with increased risk of 
suicide mortality.1–7

Several factors related to the work environ-
ment may be responsible for such an increased 
risk, including social isolation, climate vari-
ability, financial difficulties, overwork, and easy 
access to firearms, pesticides and other chemical 
substances.6 8–15 A high prevalence of mental health 
problems, including anxiety and depression symp-
toms, and poor access to mental health services 
have also been implicated in the increased risk of 
suicide among AFFH workers.16 Exposure to pesti-
cides, mainly organophosphates, has also been 

linked to poor mental health among farmers, but 
this is still debated.17

A systematic review and meta- analysis of 32 
studies reported a pooled excess risk of suicide 
among AFFH workers of 1.48.18 However, the 
review found substantial heterogeneity according 
to study design, measure of effect size and the 
reference group used for comparisons. Indeed, 
no excess risk was found in cohort studies and in 
studies using the standardized mortality ratio as a 
measure of risk, and a greater excess in studies using 
one specific occupation group as reference (gener-
ally high- skilled occupations) as compared with 
the general population or all other occupational 
groups. Moreover, the authors were unable to show 
the results according to employment status, since 
the original studies did not report disaggregated 
estimates. This last aspect is of major importance, 
since it would allow a better characterisation of the 
risk and would provide important insights into the 
work- related factors underlying the excess risk of 
suicide in this working population.

Key messages

What is already known about this subject?
 ► Several work- related conditions, including 
social isolation, climate variability, financial 
difficulties, overwork as well as easy access to 
firearms and pesticides, have been implicated in 
the increased risk of suicide among workers in 
agriculture, fishery, forestry and hunting.

What are the new findings?
 ► We found an excess suicide mortality of 36% 
in men, and a higher excess among long- hours 
workers and casual and fixed- term contract 
workers.

 ► The excess was modest (18%) and non- 
significant in women.

How might this impact on policy or clinical 
practice in the foreseeable future?

 ► A more effective surveillance of the working 
conditions, with particular attention to 
screening for work- related stress, social 
isolation and mental health problems, is needed 
to reduce the excess risk.
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We aimed to quantify the excess risk of suicide among AFFH 
workers using a census- based nationwide cohort in Italy, and to 
verify differences across strata of sociodemographic variables 
and selected work- related factors, namely overtime work and 
employment status.

METHODS
Study design
We carried out a historical cohort study based on record linkage 
between the 2011 Italian census and the mortality archives for 
the calendar years 2012–2017. The cohort included all residents 
registered in the 2011 Population and Housing Census and who 
were alive on 1 January 2012 and did not emigrate over the 
period elapsed between the census reference date (9 October 
2011) and 1 January 2012 (the start of follow- up).

The 2011 census collected main demographic and socioeco-
nomic characteristics of the Italian population. To this purpose, 
two questionnaires were used: a short form, including a limited 
number of questions required by the European Union regula-
tions, and a long form, including a larger set of questions and 
among them the sector of economic activity. The long form 
was sent to all households living in municipalities with less 
than 20 000 residents and to a random sample (one- third of the 
households) of individuals living in municipalities with 20 000 
residents or more and in all provincial capitals.

Until 2011 census took place every 10 years and participa-
tion was mandatory. Questionnaires were mailed out to all the 
households included in municipal registers and respondents had 
the option of returning them back online, by mail or by delivery 
to municipal collection offices. The coverage of the census was 
high, with an undercoverage rate of 1.07% estimated by the Post 
Enumeration Survey.19

Follow- up data included vital status, cause of death and 
migration.

From the mortality archives we retrieved the date of death 
and the underlying cause of death coded according to the Inter-
national Classification of Diseases (ICD), 10th Revision. From 
the population registers, we obtained all individuals who left the 
country.

Records in the mortality archives and those in the population 
registers were linked to the individuals registered in the census 
using the fiscal code, a composite alphanumeric code made up 
of 16 digits, as linkage key. It is derived from the first name, 
surname, sex, and date and place of birth of the individual.

The cohort was conceived within the project ‘IF IST-2646 - 
Analisi delle differenze socio- economiche nella mortalità’, which 
was included in the National Statistical Program and approved 
by the Italian Data Protection Authority. Further details on the 
cohort profile and the project are given elsewhere.19

Study population
We selected all employed individuals aged between 20 and 
64 years at the start of follow- up and with available data on 
economic sector. We considered only individuals aged 20 years 
and over because younger individuals may have not completed 
high school, and we wanted to include education in our anal-
ysis since it was previously found an important predictor of 
premature mortality in this cohort.20 Study population were 
grouped according to the sector of economic activity as follows: 
(1) AFFH workers and (2) workers in other sectors. Individ-
uals were followed up for 6 years from 1 January 2012 until 31 
December 2017.

Exposure and outcome
Working in AFFH was the exposure of this study and mortality 
from suicide was the outcome. Deaths for which the underlying 
cause of death was suicide were identified using ICD-10 codes 
X60- X84 and Y87.0.

Collected variables
We also retrieved a set of other socioeconomic and work- 
related variables, including sex, age, citizenship, geographical 
area of residence, attained education, employment status and 
number of hours usually worked per week. Age was categorised 
into 5- year age groups in the regression model and in 10- year 
age groups in the stratified analysis. Citizenship was coded as 
‘Italian’ and ‘foreign’. We grouped the municipality of residence 
in five major areas (North- West, North- East, Centre, South and 
Sicily and Sardinia). Sardinia was considered separately due to 
the recognised excess risk of suicide in this region.21 Education 
was categorised into two groups: middle school or less and high 
school or university. Employment status included the following 
categories: casual workers, fixed- term contract workers (which 
included seasonal workers), entrepreneurs, professionals, self- 
employees, family adjuvants and cooperative members. Given 
the small number of individuals in some categories of the census 
original variable, casual and fixed- term contract workers, entre-
preneurs and professionals, family adjuvant and cooperative 
members were grouped. Long working hours was defined as 
working 55 hours or more per week.22

Statistical analysis
Categorical variables were compared between groups using the 
χ2 test, while continuous variables were compared through t- test. 
Years in follow- up were computed from the start of follow- up 
until death, migration or end of the study period, whichever 
came first. Mortality rates were expressed as number of deaths 
per 100 000 person- years.

To provide an absolute measure of risk, we estimated the 
cumulative probability of suicide death as a function of time 
using the Aalen- Johansen estimator and considering non- suicide 
deaths as a competing event.23 Cumulative probability functions 
were compared between AFFH workers and other workers 
using the Gray’s test.24 To verify if working in the AFFH sector 
increased suicide and non- suicide mortality rates, we estimated 
the cause- specific mortality rate ratio (MRR) by quasi- Poisson 
regression models. Two models were used: a partly adjusted 
model including terms for occupation category and age- at- risk, 
and a fully adjusted model including also terms for citizenship, 
geographical area of residence, education, employment status 
and number of hours usually worked per week.

We also carried a subgroup analysis by estimating the MRR of 
suicide in the strata of selected socioeconomic and work- related 
characteristics, including age, citizenship, geographical area of 
residence, education, employment status and number of hours 
usually worked per week. The heterogeneity across the strata 
of each socioeconomic and work- related characteristic was eval-
uated by adding an interaction term between the occupation 
category and the socioeconomic characteristics in the regression 
models. A drop- in- deviance test was used to test the significance 
of the interaction term after adjusting for overdispersion. The 
test statistic was divided by the estimated dispersion parameter 
and compared with the F distribution, with the difference in the 
model df in the numerator and the df for the larger model in 
the denominator. Due to the limited number of suicide deaths 
among women, we performed the subgroup analysis only among 
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men. We also split the observation period into 2- year intervals 
and estimated the MRR for each interval to evaluate if the risk 
among AFFH workers changed over the period.

The distribution of methods of suicide was compared between 
AFFH workers and workers in other sectors using the χ2 test.

As a sensitivity analysis, we estimated the MRR among AFFH 
workers using a different reference category, namely ‘manual 
workers in other sectors’, who had comparable levels of educa-
tion (65.8% of AFFH workers and 64.8% of manual workers in 
other sectors had less than high school education). All statistical 
tests were performed with a significance level of α=0.05.

RESULTS
The cohort included 1 004 655 workers employed in AFFH 
(642 309 men and 362 346 women) and 15 269 181 workers in 
other sectors (8 855 215 men and 6 413 966 women).

Table 1 shows the baseline demographic and socioeconomic 
characteristics of the two groups of workers. Workers in AFFH 
were older than those working in other sectors (mean age (SD) 

was 43.4 (10.9) vs 41.7 (10.5), p<0.001, respectively). They 
were more likely to be foreign, married, less educated and living 
in Southern Italy. A higher percentage were self- employed and 
family adjuvants, whereas the percentage of employees was lower 
as compared with workers in other sectors. A higher frequency 
of AFFH workers reported working 55 hours or more per week 
as compared with workers in other sectors.

During the 6- year follow- up, 559 deaths from suicide (500 
men and 59 women) occurred among AFFH workers and 5917 
(4935 men and 982 women) among workers in other sectors. 
Figure 1 shows the cumulative probability function for suicide 
and non- suicide death among AFFH and other workers by sex. 
In men, the cumulative probabilities of suicide death (per 100 
000 workers) over the 6- year follow- up were 78.1 (95% CI 
71.6 to 85.3) among AFFH workers and 56.0 (95% CI 54.4 
to 57.6) among other workers (p<0.001), while the cumulative 
probabilities of non- suicide death were 1380 (95% CI 1351 to 
1409) among AFFH workers and 1026 (95% CI 1018 to 1033) 
among other workers (p<0.001). In women, the cumulative 

Table 1 Sociodemographic characteristics of the cohorts of workers aged 20–64 years on 1 January 2012 (enrolment date) by sex and sector of 
economic activity.

Men Women Both sexes

AFFH workers
Workers in other 
sectors AFFH workers

Workers in other 
sectors AFFH workers

Workers in other 
sectors

Number of workers 642 309 8 855 215 362 346 6 413 966 1 004 655 15 269 181

Age groups at enrolment (years)

20–29 14.2 14.3 10.4 15.0 12.8 14.6

30-39 23.2 27.4 22.9 29.1 23.1 28.1

40-49 30.4 31.5 33.7 31.8 31.5 31.6

50-59 25.2 22.5 28.5 21.3 26.4 22.0

60-64 7.0 4.3 4.6 2.8 6.2 3.7

Marital status

Single 32.7 34.8 19.7 32.9 28.0 34.0

Married 61.5 57.9 70.4 54.4 64.7 56.4

Separated/divorced/widowed 5.8 7.4 10.0 12.8 7.3 9.6

Area of residence

North- West 17.2 29.7 12.7 31.9 15.6 30.7

North- East 20.8 23.2 19.8 25.3 20.4 24.1

Centre 13.3 18.7 12.3 19.9 13.0 19.2

South and Sicily 44.0 25.7 53.0 20.3 47.3 23.4

Sardinia 4.7 2.6 2.2 2.6 3.8 2.6

Citizenship

Italian 86.5 92.3 90.1 91.2 87.8 91.8

Foreign 13.5 7.7 9.9 8.8 12.2 8.2

Employment status

Employees 60.1 72.3 67.6 80.2 62.8 75.6

Casual and fixed- term contract workers 3.2 2.4 4.1 4.0 3.5 3.0

Entrepreneurs/professionals 7.6 10.0 3.7 5.8 6.2 8.2

Self- employed/family adjuvants 27.5 14.7 24.0 9.3 26.2 12.4

Cooperative members 1.6 0.6 0.6 0.8 1.2 0.7

Level of education

Middle school or less 65.5 42.2 66.2 29.2 65.8 36.8

High school, university 34.5 57.8 33.8 70.8 34.2 63.2

Long working hours (≥55 hours/
week)

No 90.2 95.4 95.8 98.3 92.2 96.6

Yes 9.8 4.6 4.2 1.7 7.8 3.4

Data are column percentages unless otherwise specified. The χ2 test for comparison between groups of workers indicated a significant difference in the distribution of all 
sociodemographic variables (p<0.001).
AFFH, agriculture, fishery, forestry and hunting.
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probabilities of suicide death were 16.3 (95% CI 12.6 to 21.1) 
among AFFH workers and 15.4 (95% CI 14.4 to 16.4) among 
other workers (p=0.65), while the cumulative probabilities of 
non- suicide death were 652 (95% CI 626 to 679) among AFFH 
workers and 541 (95% CI 535 to 547) among other workers 
(p<0.001).

Table 2 shows the number of suicide and non- suicide deaths 
as well as the corresponding MRR among AFFH workers. The 
MRR of suicide obtained from the fully adjusted model was 1.36 
(95% CI 1.19 to 1.55) in men and 1.18 (95% CI 0.87 to 1.60) in 
women. Men also had a slight excess mortality from other causes, 
while no significant differences were observed among women.

Figure 1 Cumulative probability functions (per 100 000 workers) of suicide (panel A: male workers, panel B: female workers) and non- suicide death (panel 
C: male workers, panel D: female workers) by sector of economic activity among workers aged 20–64, with follow- up from 2012 to 2017. AFFH, agriculture, 
fishery, forestry and hunting.

Table 2 Number of suicide and non- suicide deaths, mortality rates and cause- specific MRR by sex among AFFH workers aged 20–64, with follow- 
up from 2012 to 2017

Deaths (n)
Mortality rates
(per 100 000 person- years) MRR from partly 

adjusted model
(95% CI)*

MRR from fully 
adjusted model
(95% CI)†AFFH workers

Workers in other 
sectors AFFH workers

Workers in other 
sectors

Suicide mortality

Both sexes 559 5917 9.35 6.51 1.32 (1.20 to 1.46) 1.33 (1.19 to 1.50)

Men 500 4935 13.11 9.38 1.37 (1.22 to 1.54) 1.36 (1.19 to 1.55)

Women 59 982 2.73 2.57 1.01 (0.76 to 1.35) 1.18 (0.87 to 1.60)

Mortality from other causes

Both sexes 11 186 124 975 187.1 137.5 1.11 (1.09 to 1.14) 1.04 (1.01 to 1.06)

Men 8828 90 380 231.4 171.7 1.16 (1.13 to 1.19) 1.06 (1.03 to 1.09)

Women 2358 34 595 109.0 90.4 0.98 (0.92 to 1.03) 0.95 (0.89 to 1.02)

Reference category: workers in other sectors.
*The partly adjusted model included terms for sector of economic activity (AFFH, other sectors), age- at- risk (5- year age groups with the last group 65 and over) and sex (only for 
the model including both men and women).
†The fully adjusted model included further terms for marital status (single, married, separated, divorced or widowed), citizenship (Italian, foreign), geographical area of residence 
(North- West, North- East, Centre, Sardinia, South and Sicily), level of education (high school or university, middle school or less), employment status (casual and fixed- term 
contract workers, cooperative members, employees, entrepreneurs/professionals, self- employed/family adjuvants) and long working hours (≤55 or >55 hours worked per week).
AFFH, agriculture, fishery, forestry and hunting; CI, Confidence Interval; MRR, mortality rate ratio.
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The excess risk of suicide mortality among men was also found 
in the sensitivity analysis, where the MRR among AFFH workers 
as compared with other manual workers was 1.29 (95% CI 
1.12 to 1.49), while no significant differences emerged among 
women (MRR: 1.05, 95% CI 0.73 to 1.50) (online supplemental 
table S1).

Table 3 shows the results of the subgroup analysis among men. 
Significant differences emerged across the strata of employment 
status, with the higher risk among casual, fixed- term contract 
workers (MRR: 3.01). Higher risks were also found among 
single (MRR: 1.54), highly educated (MRR: 1.49) individuals 
and those who worked 55 hours and more per week (MRR: 

Table 3 Number of suicide and non- suicide deaths, mortality rates and cause- specific MRR by selected sociodemographic characteristics among 
male AFFH workers aged 20–64 p, with follow- up from 2012 to 2017

Sociodemographic or work- related characteristics

Deaths (n)
Rates
(per 100 000 person- years)

MRR (95% CI)*AFFH workers Workers in other sectors AFFH workers Workers in other sectors

Age groups

20–29 28 282 8.03 6.12 1.31 (0.86 to 1.99)

30–39 82 897 10.51 7.17 1.47 (1.11 to 1.95)

40–49 135 1579 12.19 9.5 1.28 (0.99 to 1.64)

50–59 174 1575 16.29 11.38 1.43 (1.21 to 1.60)

≥60 81 602 15.88 11.92 1.34 (1.01 to 1.78)

p value† 0.87

Marital status

Married 241 2343 10.28 7.69 1.32 (1.14 to 1.53)

Separated/divorced/widowed 42 673 18.97 17.4 1.08 (0.73 to 1.60)

Single 217 1919 17.38 10.5 1.54 (1.35 to 1.76)

p value† 0.065

Citizenship

Foreign 23 202 4.50 5.00 0.89 (0.39 to 2.05)

Italian 477 4733 14.44 9.74 1.45 (1.30 to 1.61)

p value† 0.12

Area of residence

North- West 61 849 11.99 8.61 1.50 (1.22 to 1.84)

North- East 131 1397 16.55 11.44 1.41 (1.18 to 1.68)

Centre 100 1565 15.23 10.01 1.38 (1.04 to 1.83)

Sardinia 39 196 21.85 14.31 1.51 (1.09 to 2.09)

South and Sicily 169 928 10.06 6.85 1.44 (1.07 to 1.93)

p value† 1.00

Level of education

High school, university 158 2472 11.98 8.13 1.49 (1.18 to 1.89)

Middle school or less 342 2463 13.7 11.09 1.22 (1.09 to 1.37)

p value† 0.10

Employment status

Casual and fixed- term contract workers 32 98 25.94 7.88 3.01 (1.50 to 6.04)

Cooperative members 7 32 11.82 9.57 1.03 (0.51 to 2.11)

Employees 244 3408 10.64 8.96 1.18 (1.02 to 1.37)

Entrepreneurs/professionals 38 513 13.04 9.77 1.31 (0.93 to 1.86)

Self- employed/family adjuvant 179 884 17.08 11.39 1.46 (1.25 to 1.71)

p value† 0.005

Long working hours (≥55 hours/week)

No 429 4688 12.47 9.34 1.31 (1.15 to 1.50)

Yes 71 247 18.95 10.24 1.81 (1.41 to 2.33)

p value† 0.069

Years in follow- up

1–2 171 1690 13.35 9.57 1.35 (1.07 to 1.72)

3–4 168 1652 13.20 9.41 1.38 (1.18 to 1.60)

5–6 161 1593 12.77 9.15 1.38 (1.14 to 1.66)

p value† 1.00

Reference category: workers in other sectors.
*MRR and corresponding 95% CI were obtained from quasi- Poisson regression models including terms for age- at- risk (5- year age groups with the last group 65 and over) and 
sector of economic activity (AFFH, other sectors).
†Test for a different MRR across the strata of sociodemographic or work- related characteristics.
AFFH, agriculture, fishery, forestry and hunting; MRR, mortality rate ratio.
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1.81), although the heterogeneity tests were not significant. No 
excess risk was found among foreign citizens, and we did not 
observe any significant trend in the MRR over the study period. 
Online supplemental table S2 shows the corresponding analysis 
for non- suicide deaths. Significant differences emerged across 
the strata of marital status, area of residence and education, with 
higher risks among single (MRR: 1.23), highly educated (MRR: 
1.13) individuals and those living in Sardinia (MRR: 1.26), 
whereas no heterogeneity emerged across the strata of age, citi-
zenship, employment status and long hours worked.

Figure 2 shows the frequency distribution of the methods of 
suicide in both sexes. The distribution was different between 
the groups of workers (p<0.001), with hanging, strangulation 
and suffocation being more frequent, and jumping from a high 
place less frequent, among AFFH workers than other workers. 
The most common method in both groups was hanging, stran-
gulation and suffocation (66.0% of all suicides among AFFH 
workers and 56.3% among workers in other sectors), followed 
by firearm (13.1% among AFFH workers and 11.7% among 
workers in other sectors). Only 6 out of the 559 deaths from 
suicide (1.1%) were due to pesticide ingestion.

DISCUSSION
We found an excess mortality from suicide in men, but not in 
women, working in AFFH. In addition, in men, the excess was 
remarkably high among casual and fixed- term contract workers, 
and greater among single, highly educated and long- hours 
workers, whereas no excess was found among foreign citizens.

Our estimate of the excess mortality is consistent with the 
pooled estimate from the meta- analysis by Klingelschmidt et 
al.18 Differences across single studies are likely attributable to 
the working population considered in terms of sex, age and type 
of occupation within the sector, as well as to the reference group 
used for comparison and the socioeconomic and cultural aspects 
of the various countries.

In Italy 3.5% of the working population are employed in the 
AFFH sector. They are more likely men (around 70%) and older 
as compared with workers in other sectors. Most are employed 
in farms with sole proprietorship; the majority of farms are 
of small size with less than 10 workers and 61% do not have 

any salaried employees.25 26 Farming in Italy is predominantly 
a family business with low degree of informatisation and very 
vulnerable to political and market changes.

Farmers’ income is lower as compared with other economic 
sectors and is highly volatile, with many farms depending on 
direct payments due to low profitability.27 In this context, small 
farms are more vulnerable as small changes in costs and market 
revenue can have a high impact on their revenue.

Casual and fixed- term workers had the highest suicide 
mortality among AFFH workers. This was not observed for 
non- suicide mortality, thus indicating the presence of specific 
mechanisms linking these workers to a high risk of suicide. 
Low employment protection, job insecurity and high exposure 
to consequences of financial difficulties characterise casual and 
fixed- term contract workers and may affect their risk of suicide.28 
Financial stress combined with other known risk factors related 
to the work environment, such as relationship issues and lack of 
social support, could explain the higher risk of suicide mortality 
among casual and fixed- term contract workers in this sector.8 29

In our study, the excess suicide mortality among AFFH 
workers was higher in single than married men. Worse health 
outcomes were consistently reported among singles, especially 
among men, and have been attributed to less healthy lifestyle, 
social isolation, poor social support and network, as well as to a 
selection effect, with less healthy persons, including those with 
psychiatric disorders, more likely to remain single.30

Our study also suggests that highly educated AFFH workers 
have a higher risk than their less educated counterparts. An 
Italian study found a higher risk of dying from suicide as 
compared with natural causes among working- age men with a 
high level of education than those less educated.31 The authors 
hypothesised that the high expectations among highly educated 
people make them more vulnerable to any setbacks or failures. 
Among workers in AFFH, this aspect could be exacerbated by 
the high exposure to social isolation and work- related stress. 
Moreover, a study on dairy farm operators showed that high 
work demands and expectations coupled with low control and 
lack of social support can lead to a poor psychosocial work 
environment, with increased stress, poor mental health, depres-
sion and suicide.32

Figure 2 Number of suicide deaths (per cent of all suicide deaths) among AFFH workers and workers in other sectors by method of suicide among male 
and female workers aged 20–64, with follow- up from 2012 to 2017. AFFH, agriculture, fishery, forestry and hunting; CO, carbon monoxide.
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In our study, long working hours tended to increase the risk 
associated with the AFFH sector. This is in agreement with 
previous studies showing that overwork is a risk factor for suicide 
in this occupational group.16 18 33 Long working hours and more 
generally work- related constraints are recognised risk factors for 
developing mental illness, typically depression, among AFFH 
workers.5 16 29 34

In agreement with the study by Bossard et al,5 we did not find a 
significant excess risk among women working in AFFH. Women 
working in AFFH are more likely to live in rural areas, and living 
in rural areas was associated with reduced risk of suicide among 
women, but not among men.35 36 Moreover, women living in 
rural areas are less reluctant than men in seeking help.37 These 
factors may, at least partly, explain the sex difference in the asso-
ciation between working in AFFH and suicide mortality found 
in our study.

Hanging, strangulation and suffocation are the most common 
methods of suicide among AFFH workers, followed by fire-
arms discharge. This is consistent with a study on a cohort of 
French farmers,5 where hanging was the most frequent method 
of suicide, accounting for ∼60% of all suicide deaths. The low 
percentage of suicide by firearms is likely the consequence of 
the restrictive legislation on firearm ownership, registration and 
storage in Italy.38 Suicide by poisoning (including pesticides) was 
rare, and it was in line with the low rates of deaths by poisoning 
(both suicide and accidental) in the general population in Italy.39

The study also has some limitations. Occupational and employ-
ment information was collected only at baseline and therefore 
we could not take into account changes during the study period. 
Some degree of misclassification is expected from death certif-
icate data, as a proportion of suicides could be misclassified 
as ‘accidental’, ‘unknown’ or ‘undetermined’ cause of death. 
Furthermore, misclassification could have been higher in rural 
areas due to the stigma associated with suicide, thus resulting in 
a potential underestimation of suicide mortality among AFFH.40 
Finally, the census included only the resident population, and 
therefore we could not evaluate the risk of suicide among irreg-
ular migrants as well as all irregular workers in the agricultural 
sectors.

The main strengths of the study are the national coverage of 
data and the availability of detailed demographic and socioeco-
nomic information, including employment status. In addition, 
this study provides unique data of suicide mortality among 
AFFH workers in Italy.

In conclusion, male workers in AFFH are at high risk of 
suicide mortality, and long working hours, casual and fixed- term 
work, and high education may increase the risk. This calls for 
a more effective surveillance of the working conditions, with 
particular attention to screening for work- related stress, social 
isolation and mental health problems. Reducing cultural barriers 
and facilitating access to mental health services would probably 
also be useful to reduce the excess risk in this sector.
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