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Abstract: The prevalence of mental symptoms among Finnish farm entrepreneurs in
2004 and 1994 was examined in two cross-sectional studies. The aim was also to examine associations between symptoms and background factors. Two random samples
for computer-assisted telephone interviews comprised 1,182 full-time farmers in 2004
and 928 farmers in 1992. A binary logistic regression model was used to analyze the
associations in the 2004 sample. Symptoms of weakness or fatigue and insomnia or difficulties in falling asleep were the most common symptoms in the 2004 survey, and both
of these symptoms increased statistically significantly when comparing with the 1992 and
2004 surveys. Strenuousness of life and agricultural work had an association with mental
symptoms. Forestry as a production sector and over two weeks of pesticide usage during
the previous growing season also elevated the risk of mental symptoms. Moreover, illness
or injury as well a lack of support from social relationships was associated with mental
symptoms. One in four farm entrepreneurs had symptoms of weakness or fatigue in 2004.
This result and the possible association between mental symptoms and pesticide usage
needs special attention and further actions by health care services and other agricultural
networks.
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INTRODUCTION
From 1992–2004, the period of focus in this study, the
number of active farms in Finland declined by 49,295 [9,
35, 36], and at the same time the number of persons working on farms declined by 73,451 [3] (Tab. 1). Thus, a total
of 40.6% of Finnish farms ceased agricultural production
during the 12-year period. Consequently, the average field
size on farms increased by 13.4 ha, being 31.5 ha in 2004
[9, 35, 36]. Meanwhile, the coefficient of profitability of
farm enterprises declined from 0.67 in 1992 to 0.52 in
2004 [15, 16, 17]. This coefficient is calculated by dividing
entrepreneurial income by the sum of wage and interest
claims. Overall, these changes have been significant and
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unique in Finnish society, and they may affect the mental
well-being of farm entrepreneurs.
In 2006, over a quarter (28%) of the Finnish working
population reported having long-lasting and constant physical or mental symptoms during the previous six months
that were caused by work, or for which the symptoms were
worsened by work tasks. Among Finnish farm and forestry
entrepreneurs this proportion was the highest (32%) [19].
According to statistics [5], mental health problems as a
cause of retirement due to work disability, especially due to
depression, have increased during recent years, and mental
disorders were also the most common cause of retirement
due to work disability in public and private work sectors in
2003 in Finland.

160

Kallioniemi MK, Simola AJK, Kymäläinen H-R, Vesala HT, Louhelainen JK

Table 1. Key statistics for Finnish farms in 1992 and 2004 [3, 9, 15, 16,
17, 35].

N

%

N

%

Absolute
difference
between
1992 and
2004

121,349

–

72,054

–

-40.6%

1992

2004

every day life, and may also have negative effects on work
ability [21].
The aims of this study were to: 1) determine the prevalence of mental symptoms among Finnish farm entrepreneurs in 2004; 2) compare the results with those from a
reference sample year 1992; and 3) identify which factors
are associated with the prevalence of mental symptoms.

Number of farms

MATERIALS AND METHODS

Number of accident-insured persons on farms
Total

166,020

–

92,569

–

-44.2%

Men

97,345

–

59,339

–

-39.0%

Women

68,675

–

33,230

–

-51.6%

–

0.52

–

-22.4%

–

31.5

–

+13.4 ha

Coefficient of profitability
0.67
Average field size on farms (ha)
18.1

Distribution of field sizes on farms (ha; number and %)
0–4.9

18,690

15

5.0–9.9

24,451

10.0–19.9

38,732

20.0–29.9
30.0–49.9
50.0–

5,971

8

-68.0%

20

9,354

13

- 61.7%

32

16,914

23

-56.3%

20,960

17

12,556

17

-40.1%

13,433

11

14,574

20

+8.5%

5,083

4

12,685

18

+149.6%

24

-53.9%
+63.7%

Production sector (number and % of farms)
Dairy farms
–cows/farm

37,874
11.3

31

Other bovine cattle

17,490
18.5

11,872

10

4,774

7

-59.8%

Piggery

6,899

6

3,401

5

-50.7%

Poultry

2,625

2

1,034

1

-60.6%

Crop farming

47,265

39

41,737

58

-11.7%

Othera

14,814

12

3,618

5

-75.2%

a
Since 1995, only those forestry farms that also have fields in agricultural
production have been considered as active farms.

Relatively few studies have reported on the mental health
of farmers in Finland, and the results have not been clear.
Simola et al. [30] reported a slightly lower prevalence of
mental symptoms among farmers than in other occupations. Furthermore, according to Klen and Kulmala [10]
and Kulmala et al. [11], men on farms had better control
over their lives than persons working in the forestry industry. Leskinen [12] found that mental symptoms did not
worsen among men working on dairy farms between the
years 1997–2001. However, contradictory results have also
been reported. Viinamäki et al. [37] observed that farmers
had more mental symptoms than Finnish men in general.
Moreover, Pråhl-Ollila [20] and Kallio [7] stated that mental well-being on farms has worsened since Finland joined
the European Union. Mental symptoms worsen the feeling
of mental well-being and they may cause inconvenience,
subjective distress and uncertainty in a person. In addition,
mental symptoms may make it more difficult to cope with

This study formed part of a research project entitled
“Occupational Health and Agriculture in Finland 2004”
[Farm2004] [22]. The research data were gathered by
the Finnish Institute of Occupational Health via a computer-aided telephone interview system (CATI). A random
sample of 5,127 active farms was selected from the farm
register of the Ministry of Agriculture and Forestry. A sufficient sample size was defined and estimated by power
analysis; the aim was to interview at least 1,000 full-time
farmers. A total of 2,471 farmers were contacted: 10.8%
refused to participate, 2.6% could not be reached and in
0.9% cases the telephone number was not available. The
resultant sample of 2,118 participants included 1,182 fulltime farmers, 830 part-time farmers and 106 other persons
living on the farm. In this survey, questions about mental
symptoms were asked from 1,182 full-time farmers, 77%
of whom were men (n = 911) and 23% women (n = 271).
The participation rate for the telephone interview was
85.7%. As privacy protection for the participants, the interviewer informed than at the beginning of the interview that
the answers were to be evaluated confidentially and that
neither the identity nor the place of residence of a respondent would be published in any phase of the analysis or
reporting process. The same type of cross-sectional study
has been carried out 5 times: in 1979, 1982, 1986, 1992
and 2004. The sampling process of Farm2004 has been reported in detail elsewhere [8].
Characterization of the Farm2004 sample. The research sample Farm2004 was representative of Finnish
farms in terms of regional distribution and production sector [36]. However, there were some differences between
the sample and Finnish farms on average [17], which can
be summarized as follows. The average farm size in the
Farm2004 sample (44 hectares) was greater than on average in 2004 (31.5 hectares). Moreover, the average age
of farmers in the sample (46.9 years) was slightly lower
than in the general farming population (48.9 years). The
proportion of farm women in 2004 was 36% (33,230 persons) according to the statistics of the Farmers’ Social Insurance Institution [3], while the respective proportion in
the Farm2004 sample was 23%. In the youngest and oldest
age groups the proportion of women was lower than on
average. In addition, the average number of cows on dairy
farms was greater in the sample (21 cows) than for Finnish
dairy farms in general (18.5 cows).
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The reference sample. The results of Farm2004 were
compared with a reference sample from 1992, the previous cross-sectional study year 1992 [Farm1992] entitled
“Farming and Occupational Health in Finland in 1992”
[33]. The sample was gathered and analyzed by the Institute
of Occupational Health and the Social Insurance Institution
in Finland. The sample has been gathered from the same
area since 1979. In 1992, a total of 8,200 active farmers
were working in 14 Finnish municipalities where the earlier
follow-up studies had been conducted. The study population of 6,530 farmers included 4,614 “old farmers” who
took part in the 1979 survey and 1,916 “new farmers” who
consented to take part in the study in 1992. Those farmers who had ceased agricultural production, moved away
or died were removed from the sample (n = 775). A sample
of 5,000 farmers standardized by age and gender was selected from the study population. The age distribution in
this sample was the same as among all insured farm entrepreneurs in 1990. The number of part-time farmers was
974, the telephone number was not found for 495 farmers
and 157 farmers could not be contacted by telephone. The
number of respondents who refused to be interviewed was
139. A total of 3,237 full-time farmers were interviewed by
the computer assisted telephone interview system (CATI).
Mental symptoms were examined among a part of this sample comprising 928 farm entrepreneurs: 59% men (n = 547)
and 41% women (n = 381) [33]. The average age among
male respondents was 42.1 years and among female respondents 42.5 years. Altogether, 52% of male respondents and
56% of female respondents worked in a dairy farm.
Assessment of mental symptoms. Mental symptoms
were measured using a questionnaire developed by Raitasalo [21]. The questions about mental symptoms were
the same in the Farm1992 and Farm2004 samples. In these
surveys, the interviewees asked questions of the following type about 12 symptoms. One symptom was asked at a
time. Example question: “Have you had during the previous month as long-lasting headache (occasional headache
is not included in this question)?” The alternative answers
were a) Yes/positive answer, b) I am not able to answer and
c) No/negative answer. Later, in the analysis, the 12 symptoms asked about were classified into 5 groups:
1. Somatic symptoms, including
• headache,
• dizziness, trembling or palpitation.
2. Symptoms of depression and insomnia, including
• depression or melancholy and
• insomnia or difficulties in falling asleep.
3. Symptoms of nervousness, including
• nervousness or strain and
• irritability or bad-temperedness.
4. Symptoms of fear and tension, including
• tension when meeting strange persons, which makes
everyday life more difficult to get through and
• feeling of fear.
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5. Symptoms of exhaustion, including
• weakening of the memory or ability to concentrate,
which is not caused by temporary use of alcohol,
• overstrained or a feeling that everything is
overwhelming,
• lack of initiative or indecisiveness and
• weakness or fatigue.
Similar descriptive grouping was used in the Farm1992
and Farm2004 surveys. The respondents were classified
into groups 1–5 if they reported to the interviewer having
at least one of the symptoms in each of the groups. In addition, those respondents who reported at least 3 of the 12
symptoms in the list above were classified as having ‘at
least 3 symptoms’. Mental symptoms can be divided into
external and internal symptoms [21]; the external symptoms can be perceived in the behaviour of a person, but
the person may not necessarily consider this behaviour
as unusual. The inner symptoms are experienced as complaints. When mental symptoms are measured as a part of
a telephone survey, as in the Farm2004 study, it is possible to ask the respondents about those internal, subjective symptoms that they are aware of and experience as an
inconvenience.
Statistical methods. The prevalence of mental symptoms was calculated and the z-test was used to statistically
compare the Farm2004 and Farm1992 samples. In these
analyses, age and gender were standardized and the significance level was p < 0.05. Binary logistic regression
analysis was carried out, in which the response variable
‘at least 3 symptoms’ was used as a binary variable (1 = at
least 3 symptoms, 0 = only 2 or less symptoms). The SAS/
LOGISTIC procedure was used to fit the model. The predictor variables were chosen from among the range of variables gathered in the Farm2004 study. The first selection
criterion was the variables used in the previous Farm1992
cross-sectional study. These variables were classified as
demographic and production variables, health and working ability, health behaviour and attitude variables. This
list was completed by variables related to work, family,
life circumstances, support outside the family and attitude
towards the European Union, which were also used in an
earlier study by Leskinen [12]. In addition, some variables
were chosen that had been found relevant in previous research reports: years as an agricultural entrepreneur [2, 32],
changes in life during the previous year [25, 32], the number of days of pesticide usage during the previous growing
period [2, 31] and the number of sick leave days during the
previous 6 months [14].
The levels of the predictor variables were reclassified
when the number of cases in one of the levels was too small,
because in this situation the model may become unstable or
might not operate at all. Predictor variables with interrelated correlations were removed from the model. Variables
were dropped from the model if they did not significantly affect the response variables in the Farm2004 sample.
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Table 2. The prevalence of mental symptoms (%) in 1992 and 2004 among Finnish full-time farm entrepreneurs.
Symptom

Year 1992 (n = 928)

Headache
Weakening of memory or ability to concentrate
Nervousness or strain

Year 2004 (n = 1,182)

Total %

Women %

Men %

Total %

Women %

Men %

7.5

11.3

4.9

6.0

8.1

5.4

9.2

9.2

9.1

10.8

12.2

10.4

15.7

17.6

14.4

15.5

17.3

14.9

Depression or melancholy

13.3

14.7

12.3

13.8

16.2

13.1

Weakness or fatigue

21.2a

26.3

17.7a

25.8a

31.7

24.0a

Insomnia or difficulties in falling asleep

10.2a

10.8a

9.9a

19.4a

22.5a

18.4a

Irritability or bad-temperedness

13.4

14.2

12.8

13.9

15.1

13.5

Tension when meeting strange persons

4.1

2.1a

5.5

4.2

5.5a

3.8

Feeling of fear

2.3

2.6

2.0

2.2

2.6

2.1

a

a

a

a

8.1

Dizziness, trembling or palpitation

11.1

16.3

7.5

8.8

11.1

Overstrained or a feeling that everything is overwhelming

16.3

18.9

14.4

16.3

20.3

15.2

Lack of initiative or indecisiveness

11.5

11.3

11.7

11.4

10.7

11.6

a

The difference is statistically significant (p < 0.05)

Unadjusted and adjusted rate ratios and 95% confidence
intervals were calculated for each variable. The confidence
intervals were related to the p-values such that the odds
ratio would not be statistically significant if the confidence
interval contained 1 [8].
RESULTS
Mental symptoms. Symptoms of weakness or fatigue
(prevalence 26%) and insomnia or difficulties in falling
asleep (19%) were the most common symptoms in the
Farm2004 sample, and both of these symptoms increased
statistically significantly when comparing the Farm1992
and Farm2004 samples (Tab. 2). The symptom of overstrained or a feeling that everything is overwhelming was
also common in the Farm2004 sample (16%). Dizziness,
trembling or palpitation decreased statistically significantly among all respondents and women separately. The prevalence of tension when meeting strange persons increased
statistically significantly among female respondents between the Farm1992 and Farm2004 surveys. However, this
symptom was not common: the prevalence was only 6%
among female respondents and 4% among all respondents.
One third (34%) of the respondents in the sample reported symptoms of exhaustion (Tab. 3), indicating that they
had at least one of the following symptoms: weakening of
the memory or ability to concentrate, overstrain or a feeling
that everything is overwhelming, a lack of initiative or indecisiveness, weakness or fatigue. A quarter of the respondents (26%) had symptoms of depression and insomnia.
The proportion of respondents categorised as having ‘at
least 3 symptoms’ was 22%, and symptoms of nervousness
were approximately as common (21%). The proportion of
respondents with somatic symptoms (headache, dizziness,
trembling or palpitation) was 13%. The most seldom reported symptoms were fear and tension (6%).

The differences between age groups in the prevalence
of symptoms were quite small (Tab. 3). The highest prevalence of various symptoms (23%) was recorded among respondents who were of working age and in the age group
from 35–54 years. Older farmers had the best state of mental health: the proportion of those with ‘at least 3 symptoms’ was lowest (18%) in the age group 55–64 years.
Symptoms of depression and insomnia, symptoms of
exhaustion and having ‘at least 3 symptoms’ were most
common among divorced or separated persons (Tab. 3).
The clearest differences were in depressive and insomnia
symptoms: 45% of divorced or separated persons had these
symptoms, while the average proportion in the sample was
26%. Moreover, the prevalence of symptoms of exhaustion
was 45% among divorced or separated persons and 36%
in the whole sample. Widows or widowers had the best
state of mental health, but this respondent group was small,
comprising only 16 persons. The differences between farm
entrepreneurs grouped according to educational level
were quite small. Nearly all mental symptoms were more
common among women. For example, the prevalence of
symptoms of exhaustion was 40% among women and 33%
among men. Similarly, 32% of women and 25% men reported symptoms of depression and insomnia.
Differences in the prevalence of symptom groups between the Farm2004 sample and the previous Farm1992
study were quite small (Tab. 4). The exception was depressive and insomnia symptoms, which were significantly more common in the Farm2004 sample (26%) than
in Farm1992 (20%). This difference and also differences
among female and male respondents were statistically significant. The prevalence of depressive and insomnia symptoms among women was 32% in the Farm2004 sample and
22% in the Farm1992 sample when the age of participants
was standardized. The prevalence of depressive and insomnia symptoms increased from 18% in the Farm1992
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Table 3. Prevalence of mental symptoms in the Farm2004 sample.
Group

Symptom (%)

n

Proportion
(%)

1,182

-

At least 3
symptoms

Somatic
symptoms

Depression
and
insomnia

Nervousness

Fear and
tension

Exhaustion

22

13

26

21

6

34

Male

20

12

25

21

5

33

911

77

Female

26

17

32

23

7

40

271

23

Whole sample
Gender

Age group
18–34

20

11

27

21

7

33

124

11

35–44

23

12

24

25

5

35

356

30

45–54

23

15

28

22

7

38

405

34

55–64

18

12

26

15

4

29

297

25

Unmarried

19

14

21

20

6

27

203

17

Married or cohabitating

22

13

27

22

6

36

932

79

Divorced or separated

29

10

45

19

6

45

31

3

Widow or widower

13

0

13

6

0

25

16

1

No professional schooling

20

14

25

21

6

32

381

32

Vocational school

21

13

26

21

5

36

610

52

College or university level

24

10

30

24

6

35

191

16

Marital status

Higher education

sample to 25% in the Farm2004 sample among male respondents.
Risk factors for ‘at least 3 symptoms’. The variables
related to having ‘at least 3 symptoms’ could be classified
into 4 main groups (Fig. 1). The first group consisted of experiences and circumstances of life. Variables in this group
had the clearest association with ‘at least 3 symptoms’.
The second group comprised variables related to the farm,
while the third group included variables related to social
relationships and the fourth group of variables were related
to health problems. In addition to these main groups, physical exercise during free time also associated with ‘at least
3 symptoms’.
Categorization as having ‘at least 3 symptoms’ was most
clearly associated with a very hard or hard strenuousness of
life (OR 8.90, 95% CI 3.06–25.85), while a quite strenuous
life was also a risk factor (OR 3.66, 95% CI 1.50–8.97),
as well as mentally very or quite strenuous agricultural
work (OR 4.50, 95% CI 2.17–9.31) (Tab. 5). Forestry was
the only production sector that associated with ‘at least 3
symptoms’ (OR 4.94, 95% CI 1.23–19.86).
The variables related to health, such as illness or injury
certified by a doctor (OR 3.02, 95% CI 1.89–4.83) and a
low estimation of working ability (OR 1.42, 95% CI 1.19–
1.69) also had an interconnection with ‘at least 3 symptoms’. The number of sick-leave days during the previous
6 months did not associate with ‘at least 3 symptoms’,

although this variable appeared to add to the risk of symptoms. Physical exercise during free time on only 1–2 days
per week versus at least 3 days per week (OR 2.05, 95% CI
1.10–3.83) was also a risk factor for ‘at least 3 symptoms’,
as was over 2 weeks of pesticide usage during the previous
growing period (OR 2.71, 95% CI 1.05–7.01). As a separate variable, pesticide usage totalling 1 or 2 weeks during
the previous growing period also appeared to be a predictor
of symptoms. In addition, having little or no mental support
from organizations, authorities, associations or other similar actors associated with ‘at least 3 symptoms’ (OR 2.55,
95% CI 1.22–5.31). Moreover, very little or no mental support and help from the spouse was an additional risk factor
(OR 2.34, 95% CI 1.01–5.41). Even some support and help
from the spouse was a risk factor compared to receiving
a lot of support (OR 2.06 95% CI 1.30–3.28). There were
also some variables that had no significant effect, although
they separately added to the risk of symptoms, such as the
existence of an adult person in the family with whom the
respondent had difficulties speaking, receiving only little
or no mental support from friends and relatives, having no
friends or relatives or poor relationships with one or more
neighbours.
Some effect on mental symptoms was also observable
in association with a low number of years as an agricultural entrepreneur (OR 1.04, 95% CI 1.02–1.07). A negative attitude towards the EU had no independent association, although this variable seemed to add to the risk of ‘at
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Table 4. Prevalence of mental symptoms (%) in the Farm1992 and Farm2004 samples.
Symptom
At least 3 symptoms

Farm1992,
men

Farm2004,
men

Farm1992,
women

Farm2004,
women

Farm1992,
all respondents

Farm2004,
all respondents

19

20

24

26

21

22

Somatic symptoms

11

12

23

17

16

13

Depression and insomnia

18a

25a

22a

32a

20b

26b

Nervousness

20

21

22

23

21

21

7

5

4

7

6

6

32

33

37

40

34

34

547

911

381

271

928

1,182

Fear and tension
Exhaustion
N
a

The difference is statistically significant (p < 0.05) when age is standardized
b
The difference is statistically significant (p < 0.05) when age and gender are standardized

least 3 symptoms’. Meanwhile, having no need for support from friends or relatives was a variable that predicted
symptoms. Variables that were not risk factors included the
economic situation of the farm entrepreneur and also the
size of the farm estate. Thus, variables such as the field or
forest area in hectares were not associated with symptoms
in the Farm2004 sample.
DISCUSSION
The 3 most common symptoms among farm entrepreneurs in 2004 were weakness or fatigue (26%), insomnia
or difficulties in falling asleep (19%) and overstrain or a

EXPERIENCES AND LIFE CIRCUMSTANCES
● Very hard, hard or quite strenuous life.
● Mentally very or quite strenuous agricultural work.
● Negative attitude towards the EU had no group effect,
but increased the risk independently.

FARM
● Forestry as a production sector.
● Over two weeks of pesticide usage during
the previous growing period.
● Low number of years as an agricultural
entrepreneur.

feeling that everything is overwhelming (16%). All these
symptoms indicate serious tiredness and also problems
with insomnia. A danger of burnout and exhaustion is possible. Burnout is a serious, gradually developing disorder
that may include physical and mental exhaustion, a cynical attitude towards work and a reduction in professional
self-respect [26]. During the 12-year period between the
Farm1992 and Farm2004 surveys, the number of farm
entrepreneurs declined by 44%, and those who have continued in farming have faced significant changes in their
operational environment.
Working ability is defined as the unity of physical, psychological and social abilities and as well as vocational

SOCIAL RELATIONSHIPS
● Only little or no mental support from organizations, authorities,
associations, etc.
● Some, very little or no mental support and help from spouse.
● Variables that had no group effect, but each increased the risk
independently: existence of an adult person in family with
whom the respondent had difficulties speaking; only little or no
mental support from friends or relatives, or having no friends
or relatives; one or more poor relationships with neighbours.

HEALTH PROBLEMS
● Illness or injury certified by a doctor.
● Low own estimation of working ability.
● Number of sick leave days during the previous
6 months had no group effect, but increased the
risk independently.

AT LEAST 3 SYMPTOMS AMONG FULL-TIME FINNISH FARM ENTREPRENEURS
● The respondent reported at least three symptoms out of 12 symptoms listed.
Figure 1. Background factors related to ‘at least 3 symptoms’ among Finnish full-time farm entrepreneurs.

PHYSICAL EXERCISE
● During 1-2 days a
week versus at least
3 days a week.
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Table 5. Relationship between response variable ‘at least 3 symptoms’ and predictor variables. Bold font indicates a statistically significant association.
Odds ratio (OR) point estimate (95% Wald Confidence Limits):

Adjusted OR estimates

Un-adjusted OR estimates

Years as an agricultural entrepreneur: 0–50 years

1.04 (1.02–1.07)

1.01 (0.99–1.02)

Gender: female/male

1.87 (1.00–3.47)

1.34 (0.98–1.84)

Illness or injury certified by a doctor: yes/no

3.02 (1.89–4.83)

2.55 (1.92–3.38)

Number of sick leave days during the previous 6 months

0.99 (0.98–1.00)

1.01 (1.01–1.02)

Working ability 1–10 points, own estimation: low–high

1.42 (1.19–1.69)

1.67 (1.49–1.86)

Moving to another place, change of profession, unemployment; yes/no

2.54 (0.92–7.00)

1.19 (0.59–2.38)

Building project yes/no

1.13 (0.73–1.76)

1.29 (0.97–1.73)

Change in life during last two years

Production sector
Dairy/cereal or other crop production

1.26 (0.72–2.20)

1.19 (0.86–1.65)

4.94 (1.23–19.86)

1.48 (0.67–3.29)

Other animal husbandry or bovine cattle/cereal or other crop production

1.58 (0.77–3.27)

1.49 (0.96–2.33)

Piggery/cereal or other crop production

0.84 (0.38–1.90)

1.26 (0.75–2.14)

At most three days/no usage

1.33 (0.70–2.54)

0.71 (0.47–1.06)

3–6 days/no usage

0.97 (0.51–1.86)

1.11 (0.75–1.63)

A week or two weeks/no usage

0.70 (0.28–1.73)

0.54 (0.32–0.91)

Over two weeks/no usage

2.71 (1.05–7.01)

1.92 (1.15–3.20)

On 1–2 days a week/on at least 3 days a week

2.05 (1.10–3.83)

1.10 (0.74–1.64)

1–3 times a month or few times a year or seldom/at least three days a week

1.30 (0.69–2.46)

1.06 (0.71–1.57)

At least twice a week or more often/at most a few times a year or never

1.54 (0.86–2.77)

1.32 (0.91–1.91)

Once a week/at most a few times a year or never

1.33 (0.73–2.43)

1.11 (0.75–1.64)

At least once a month/at most a few times a year or never

0.89 (0.48–1.65)

0.91 (0.61–1.37)

Somewhat strenuous/light or quite light

1.66 (0.81–3.40)

1.69 (1.04–2.77)

Quite or very strenuous/light or quite light

4.50 (2.17–9.31)

5.99 (3.72–9.62)

1.28 (0.53–3.12)

2.13 (1.04–4.36)

Forestry/cereal or other crop production

Number of days of pesticide usage during the previous growing period

Physical exercise during free time

Drinking of alcohol

Mental strenuousness of agricultural work

Strenuousness of life: Quite easy/easy
Quite strenuous/easy
Hard or very hard/easy

3.66 (1.50–8.97)

9.24 (4.55–18.77)

8.90 (3.06– 25.85)

17.27 (7.75–38.49)

Mental support and help from spouse
No spouse or no need for support/a lot of support

1.91 (0.96–3.80)

1.08 (0.74–1.58)

Very little or none at all/a lot of support

2.34 (1.01–5.41 )

3.93 (2.15–7.17)

Some support/a lot of support

2.06 (1.30–3.28)

1.45 (1.04–2.01)

Do you believe that destiny has a considerable effect on your life? no/yes

0.76 (0.50–1.16)

0.83 (0.62–1.11)

Is there some adult person in your family with whom you have difficulties speaking? yes/no

1.77 (0.77–4.05)

3.35 (2.02–5.57)

Do you have some difficulties in your relationship with neighbours? Yes, one or more/none

1.13 (0.68– 1.86)

1.63 (1.18–2.26)

No need for support/some or a lot of support

0.57 (0.33–0.98)

0.44 (0.31–0.62)

Only little, none at all or no friends or relatives/some or a lot of support

1.69 (0.86–3.29)

1.96 (1.30–2.94)

No need/some or a lot of support

1.61 (0.84–3.08)

0.67 (0.45–0.99)

Only little or none at all/some or a lot of support

2.55 (1.22–5.31)

1.60 (1.01–2.54)

Mental support from friends or relatives

Mental support from organizations, authorities etc.

Attitude towards the EU
No positive or negative attitude/positive attitude

0.77 (0.40–1.51)

1.00 (0.64–1.58)

Negative/positive attitude

1.25 (0.70–2.34)

1.62 (1.07–2.45)
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proficiency related to work demands [4]. In a recent study
by Saarni et al. [24], working ability, the subjective quality of life and health-related quality of life were compared
among Finnish salary-earners, entrepreneurs and farmers. In
that study, farm entrepreneurs (n = 129) had the lowest rates
in all measured factors [24]. Furthermore, in a study by the
Finnish Ministry of Employment and the Economy [18],
the working ability of farm entrepreneurs was on average
10% lower than among salary earners and other entrepreneurs in Finland. The possible reasons for these results may
be the uncertain future of farming in Finland, long working
days and greater physical work on farms [18]. Psychosocial
problems and features such as high demands combined with
a lack of support and control may also describe the situation
of Finnish agriculture [24]. On the other hand, in an earlier
report based on the Farm2004 sample it was found that farm
entrepreneurs experienced less stress (34%) than the general working population (44%) in Finland [8]. A comparison between the Farm2004 sample and the Finnish working population in general in 2003 (n = 3,331) indicates that
the prevalence of depression in both samples was on the
same level (14%), as the prevalence was measured using
one question [29]. This indicates that stress and depression
cannot be described as farmers’ symptoms.
In the Farm2004 sample, problems with physical health
such as illness or injury certified by a doctor and a low
estimation of working ability had an association with ‘at
least 3 symptoms’. Similar results have also been found
in other studies [2, 14, 25]. A farmers’ occupational health
service is available in Finland, but in 2007 only 38% of
all insured farmers were involved in this voluntary system
[34]. Physical exercise during free time on only 1–2 days
a week versus at least 3 days a week was also a risk factor.
According to the results of Finnish population study (n =
3,403) [6], those who exercised at least 2–3 times a week
had fewer symptoms of depression, anger, cynical distrust
and stress compared to those who exercised more seldom
or hardly ever. Both sets of results provide evidence of the
association between regular physical exercise and a reduction in mental symptoms.
In the Farm2004 sample, women had more mental symptoms than men. The same tendency has also been observed
in other studies related to mental health. Schmitt et al. [27]
suggested that there may be differences between genders
in the ability to perceive, handle and seek help for mental
health problems. In addition, there may be biological and
socio-economic differences. Women have many roles to
fulfill in society. The biggest differences between genders
were seen for symptoms of psychological capacity: 40% of
farm women as compared to 33% of men had experienced
symptoms of weakening of the memory or ability to concentrate, overwork, a lack of initiative or indecisiveness,
weakness or fatigue. Farms are usually passed on to a male
inheritor [29], and women having a farmer as a partner
must consequently move to a new home where the home
and working place are located in the same place.

According to the logistic regression analysis, experiences and life circumstances had the strongest associations
with symptoms. A person who has mental symptoms probably considers life and work as strenuous. This result may
also indicate that respondents had found it too difficult to
adapt themselves to the new demands and circumstances.
Forestry was the only production sector that associated
with the category ‘at least 3 symptoms’. In Finland, 260
000 private forest owners own 59% of the forest land, and
an average Finnish farmer owns 48 hectares of forest [39].
The negative features of forestry may include the new legislation and rules on the methods of forest treatment and
also environmental impacts [23].
Over 2 weeks of pesticide usage during the previous
growing period had an association with ‘at least 3 symptoms’ in the Farm2004 sample. Beseler et al. [1] concluded
that exposure to pesticides could possibly contribute to depressive symptoms among farmer applicators (n = 17,585).
Other studies have also reported an interconnection between exposure to pesticides and depressive symptoms [2,
31]. In addition, variables related to social relationships
were associated with the prevalence of ‘at least 3 symptoms’. In particular, receiving only little or no support from
organizations and authorities, and as well some, very little
or no mental support and help from the spouse were clear
risk factors. The existence of some person in the family
with whom the respondent had difficulties speaking also
added to the risk of having ‘at least 3 symptoms’ as an independent factor. Traditionally, farm families have been
bigger than on average in Finnish society [38]. A contract
for a farm property may include an agreement whereby the
former farm owners have permission to live on the farm
[13]. The characteristics of farming families have also been
examined in a study by Silvasti and Laitalainen [28], in
which the most important reasons for giving up agricultural
production were economic factors and family reasons, including divorce and conflicts among relatives. Loneliness
was related to mental health problems among male farmers in Norway [14], while the existence of a successor and
good relationships with relatives, neighbours and friends
had a positive effect on their mental health.
The strength of this study is that both the Farm1992 (n
= 928) and Farm2004 (n = 1,182) samples were large. The
Farm2004 sample was representative of Finnish farms in
terms of regional distribution and production sector. The
differences between the Farm2004 sample and the Finnish farming population mainly exist because only fulltime farmers were included in this study. In the Farm2004
study a wide range of questions were asked at the same
time, so it was possible to analyze associations between
symptoms and other background variables. The reference
sample Farm1992 (n = 928) was representative in terms of
age and gender distribution. However, it cannot be considered as a fully representative of all farm entrepreneurs in
1992 because of 2 points. First, the size of the sample was
not adequate and second, the prevalence of dairy farmers
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(56% of female and 52% of male respondents) was higher
in the sample than on average in Finland at the time (31%).
A personal interview might be considered a better tool to
gather information about mental symptoms and mental
health. However, a telephone interview is a method that is
able to reach a large number of entrepreneurs rather rapidly, with a rather high participation rate. In a computerassisted telephone interview it is possible to control and
adjust the questions asked according to the previous answers. In addition, the interviewer may explain and define
the questions for the interviews if needed, so they all understand the questions in the same way. Furthermore, earlier experiences are available from telephone surveys. This
method makes possible to gather information from persons
who, for example, find it too difficult to complete questionnaires. A further study on positive resources and methods
to enhance positive work engagement among farm entrepreneurs would provide information to support and to help
them cope with the dynamic operational environment of
the farming sector. The possible neurological influence of
agricultural chemicals would be an interesting subject for
further research.
CONCLUSIONS
Symptoms of weakness or fatigue (26%) and insomnia or difficulties in falling asleep (19%) were higher in
the 2004 survey than in the previous 1992 survey. Feeling overstrained or that everything is overwhelming (16%)
was quite a common symptom in the 2004 survey. One
in 3 (34%) of the full-time farm entrepreneurs reported
symptoms classified as symptoms of exhaustion. These
results indicate serious tiredness. The possible association
between mental symptoms and pesticide usage requires
special attention and further action by health care services
and other agricultural networks. Means to strengthen social
interaction and possibilities for farm entrepreneurs to obtain mental support from other people and various organizations should be encouraged. Farm entrepreneurs are recommended to join the farmers’ occupational health service,
which has tools to help with mental health problems. In
addition, farm entrepreneurs should be informed that over
2 weeks usage of pesticides during the growing period may
have an association with mental symptoms, and about the
importance of protecting themselves when using pesticides
to avoid exposure.

Acknowledgements
This study was funded by the Farmers’ Social Insurance Institution (Mela) and the Ministry of Agriculture and Forestry in
Finland. Writing of the article was funded by the Finnish Research Foundation of Agricultural Machinery. All are gratefully
acknowledged. We also wish to thank biometrician Lauri Jauhiainen and IT specialist Maria Hirvonen for their valuable expert
help and guidance.

REFERENCES
1. Beseler CL, Stallones L, Hoppin JA, Alavanja MCR, Blair A,
Keefe T, Kamel F: Depression and Pesticide Exposures among Private
Pesticide Applicators Enrolled in the Agricultural Health Study. Environ
Health Perspect 2008, 116, 1713-1719.
2. Carruth AK, Logan CA: Depressive symptoms in farm women: effects of health status and farming lifestyle characteristics, behaviors, and
beliefs. J Community Health 2002, 27, 213-228.
3. Finnish Farmers’ Social Insurance Institution (Mela): Tilastot.
[Mela’s statistics]. Online, 2008. Cited 2008 June 17. Available from:
http://asp.hci.fi/mela/tilastot.nsf/7355799fbb8212d4c2256b4800292031/
26c2655525be249fc225684d004e3b29
4. Finnish Institute of Occupational Health, Sanastokeskus TSK ry:
Työsuojelusanasto. [Vocabulary of Safety and Health at Work]. FIOH,
Helsinki 2006.
5. Gould R, Nyman H: Mielenterveys ja työkyvyttömyyseläkkeet.
[Mental disorders and disability pensions.] Eläketurvakeskuksen monisteita 50. Finnish Centre for Pensions, Helsinki 2004.
6. Hassmén P, Koivula N, Uutela A: Physical Exercise and Psychological Well-Being: A Population Study in Finland. Preventive Medicine
2000, 30, 17-25.
7. Kallio V: Suomalaisen viljelijäväestön henkinen ilmapiiri. [The
mental atmosphere of the Finnish farming population.] Publication 53.
University of Helsinki, Maaseudun tutkimus- ja koulutuskeskus, Mikkeli
1997.
8. Kallioniemi MK, Simola AJK, Kymäläinen H-R, Vesala HT,
Louhelainen JK: Stress among Finnish farm entrepreneurs. Ann Agric
Environ Med 2008, 15, 243-249.
9. Kettunen L: Suomen maatalous vuonna 1993. [Finnish agriculture
year 1993.] Publications No. 73. Agricultural Economics Research Institute, Helsinki 1994.
10. Klen T, Kulmala A: Rakennemuutos ja stressi metsäalan ammattiryhmissä. [Structural change and stress among people working in forestry] Raportti 10. Kuopion aluetyöterveyslaitos, Kuopio, 1993.
11. Kulmala A, Leskinen J, Taattola K, Klen T: Stressi, kriisit ja niiden
hallintaodotukset lypsykarjatiloilla. [Stress, crisis and expected coping
on dairy farms.] Kuopion aluetyöterveyslaitos, Kuopio 1998.
12. Leskinen J: Saloseudulta EU-isännäksi – lypsykarjayrittäjät muutosmurroksessa. Seurantatutkimus 1997–2001. [Dairy farmers in a period
of transition. A follow-up study 1997–2001.] Dissertation. Työ ja ihminen
Tutkimusraportti 24. FIOH, Helsinki 2004.
13. Linnaninmaa L: Naisen lakikirja [Women’s lawbook]. WS Bookwell Oy, Helsinki 2001.
14. Melberg K: Farming, Stress and Psychological Well-being: The
Case of Norwegian Farm Spouses. Sociologia Ruralis 2003, 43, 56-76.
15. MTTL: Ajankohtaista maatalousekonomiaa. Kirjanpitotilojen tuotantosuunnittaisia tuloksia. Tilivuosi 1992. [Current agricultural economy. Year 1992.] Research Reports 193. Agricultural Economics Research
Institute, Finland, Helsinki 1994.
16. MTTL: Tutkimuksia Suomen maatalouden kannattavuudesta. Tilivuodet 1991–1993. [Research study on the profitability of agriculture in
Finland. Years 1991–1993.] Research Publications 78. Agricultural Economics Research Institute, Helsinki 1995.
17. Niemi J, Ahlstedt J (Eds): Finnish Agriculture and Rural Industries
2006. Economic Research Publications No. 106a. Agrifood Research Finland, Vammala 2006.
18. Peltoniemi A: Työllisten työkyky vuonna 2004. [The working capacity of the working population in 2004.] Työpoliittinen tutkimus nro
273. Ministry of Employment and the Economy, Helsinki 2005.
19. Perkiö-Mäkelä M, Hirvonen M, Elo A-L, Ervasti J, Huuhtanen P,
Kandolin I, Kauppinen K, Kauppinen T, Ketola R, Lindström K, Manninen P, Mikkola J, Reijula K, Riala R, Salminen S, Toivanen M, Vilauksela
M: Työ ja terveys – haastattelututkimus 2006. Taulukkoraportti. [Work
and Health – Interview Study in 2006: Tabular Report.] FIOH, Tampere
2006.
20. Pråhl-Ollila M: Nuoret viljelijät maatalouden murroksessa. [Young
farmers in the structural change of farming.] Publications 1/95. Finnish
Farmers’ Social Insurance Institution Mela, Espoo 1995.

168

Kallioniemi MK, Simola AJK, Kymäläinen H-R, Vesala HT, Louhelainen JK

21. Raitasalo R. Psyykkinen oireilu, hoidon tarve ja hoidon käyttö.
[Mental disorders, need for treatment and use of treatment.] In: Kalimo
E, Klaukka T, Lehtonen R, Nyman K: Suomalaisten terveysturva ja sen
kehitystarpeet. Kansaneläkelaitoksen julkaisuja M: 81. The Social Insurance Institution of Finland, Helsinki 1992.
22. Rissanen P (Eds): Työterveys ja maatalous Suomessa 2004. [Occupational health and agriculture in Finland 2004.] FIOH, Kuopio 2006.
23. Rämö A-K, Toivonen R: Metsä- ja puukauppapalveluiden laatu
ja sen ulottuvuudet metsänomistajien näkökulmasta. [Quality factors and
dimensions of services on forestry and wood transactions – forest owners’
view.] Reports No. 203. Pellervo Economic Research Institute, Helsinki
2007.
24. Saarni SI, Saarni ES, Saarni H: Quality of life, work ability, and
self employment: a population survey of entrepreneurs, farmers, and salary earners. Occup Environ Med 2008, 65, 98-103.
25. Scarth RD, Stallones L, Zwerling C, Burmeister LF: The Prevalence of Depressive Symptoms and Risk Factors among Iowa and Colorado Farmers. Am J Ind Med 2000, 37, 382-389.
26. Schaufeli WB, Leiter MP, Maslach C, Jackson SE: The MBI-General Survey. In: Maslach C, Jackson SE, Leiter MP (Eds): Maslach Burnout Inventory Manual. Consulting Psychologists Press, Palo Alto 1996.
27. Schmitt NM, Fuchs A, Kirch W: Mental Health Disorders and
Work-life Balance. In: Lions A, Kirch W (Eds): Promoting Health for
Working Women. Springer, New York 2008.
28. Silvasti T, Laitalainen E: Elämää maatalouden jälkeen [Life after
farming]. Maaseudun uusi aika 2006, 14, 21-34.
29. Simola A. Henkinen hyvinvointi. [Mental well-being] In: Rissanen P (Eds.): Työterveys ja maatalous Suomessa 2004. [Occupational
health and agriculture in Finland 2004.] FIOH, Kuopio 2006.
30. Simola A, Notkola V, Raitasalo R. Mielenterveyden ongelmat.
[Problems in mental health]. In: Susitaival P (Eds.): Työterveys ja maatalous. [Farming and Occupational Health in Finland in 1992.] Publications

of The Social Insurance Institution of Finland ML: 133. Kela, Helsinki
1994.
31. Stallones L, Beseler C: Pesticide poisoning and depressive symptoms among farm residents. Ann Epidemiol 2002, 12, 389-394.
32. Stallones L, Leff M, Garret C, Criswell L, Gillan T. Depressive
Symptoms Among Colorado Farmers. J Agr Saf Health 1995, 1, 37-43.
33. Susitaival P (Eds): Työterveys ja maatalous Suomessa 1992. Tutkimus maatalousyrittäjien työterveyshuollosta, terveydentilasta ja työssä
viihtymisestä. [Farming and Occupational Health in Finland in 1992.]
Publications of The Social Insurance Institution of Finland ML:133. Kela,
Helsinki 1994.
34. Taattola K, Kinnunen B, Mäittälä J. Farmers’ Occupational Health
Services in Finland in 2007. In: Nordic Meeting on Agricultural Occupational Health 1–3.9.2008 at Koldkaergaard Conference Centre, Denmark, 19. Conference proceedings. Dansk Landbrugsrådgivning, 2008.
35. Tike: Maatilatilastollinen vuosikirja 2002. [Yearbook of Farm Statistics 2002.] The Information Centre of the Ministry of Agriculture and
Forestry, Helsinki 2003.
36. Tike: Maatilatilastollinen vuosikirja 2006. [Yearbook of Farm Statistics 2006.] The Information Centre of the Ministry of Agriculture and
Forestry, Vantaa 2007.
37. Viinamäki H, Kontua O, Hintikka J, Niskanen L, Koskela K: Laman vaikutus suomalaisten mielenterveyteen. [The effects of the recessionary period on the mental health of the Finnish population.] Suomen
lääkärilehti 1997, 52, 1689-1693.
38. Väre M: Farmers lag behind the other population groups in income development. In: Niemi J, Ahlstedt J (Eds): Finnish Agriculture
and Rural Industries 2003. Economic Research Publications 103a. MTT
Agrifood Research Finland, Vammala 2003.
39. Väre M: Finnish farm. In: Niemi J, Ahlstedt J (Eds): Finnish Agriculture and Rural Industries 2008. Publications of Economic Research
108a. MTT Agrifood Research Finland, Vammala 2008.

