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Objectives   This study examined the effects of a 4-year randomized intervention program that combined a
safety audit with safety behavior training in the prevention of farm injuries.
Methods   From a random sample of farms in the county of Ringkoebing, Denmark, 393 farms with 1597
residents and employees participated in a weekly self-registration of work-related accidents and injuries during
1 year. Worktasks and time at risk were recorded. A questionnaire including items on safety behavior was also
mailed to each farm. Thereafter, the farms were randomly assigned to an intervention or control group.
Two hundred and one farms with 990 persons at risk participated in the intervention study. The main outcome
measures were the number and severity of accidents, safety behavior, and farmsite safety audits.
Results   Pre- and postmeasurements showed a substantial reduction in injury rates in the intervention group in
comparison with a slight reduction in the control group. In a multivariate regression analysis the intervention
effect was estimated to be a 30% injury-rate reduction of all injuries, while there was a 42% reduction for
medically treated injuries only. Although none of these effects are statistically significant with the present
sample size, their magnitude and direction support an intervention effect. The measures of safety behavior
revealed significant improvements, and this finding supports the conclusion that the intervention effect was
positive, since they concern some of the mediating factors on the pathway from intervention to improved injury
rates.
Conclusions   This intervention, which focused on safety behavior and was performed as a randomized
controlled trial, was followed by a substantial reduction in the number of farm injuries. The reduction was
particularly marked for the more severe injuries demanding medical treatment.
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In industrialized countries, agriculture ranks among the
most hazardous work activities. In Denmark, farming is
the occupation with the highest incidence of fatal work
injuries. The yearly incidence per 100 000 employed is
four times greater in farming than in other occupations
grouped together (1, 2). In 1999, farmers constituted
only 3.2% of the Danish workforce, yet 25% of all fatal
occupational injuries occurred in the agricultural sector.
During the last 15–20 years, neighboring countries such
as Sweden, Finland, and Holland have reduced the
number of fatal and other work injuries by 30–50% (3).
In comparison, Danish accident and injury figures have
stagnated.

Most studies of farm injuries are restricted to mat-
ters concerning the measurement of incidence (4–8).
The few reported attempts at injury prevention have
been typically based on information campaigns (9). Ef-
fect evaluation is scarce. More-sophisticated designs
have presumably been hindered by the logistical diffi-
culties involved in conducting studies with the many,
geographically dispersed units of analysis encountered
in farming.

Our paper concerns the final phase (phase 3) of a
series of studies under the heading “The West-Jutland
Study on the Prevention of Farm Accidents”: phase 1
being the registration and interview of all work-related
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farm accidents resulting in hospital treatment during 1
year (January to December 1992) (1, 10); phase 2 com-
prising weekly farm-level registration of accidents in a
randomly selected, representative sample of 393 farms
(July 1993 to July 1994) (2); and phase 3 consisting of
an evaluated intervention study designed as a rand-
omized experiment within the sample of farms used in
phase 2 (November 1995 to July 1997) (11). The aim
of this phase was to examine the effect of intervention
directed towards improving safety behavior among farm
workers on work accidents and injuries.

Subjects and methods

Study sample

The county of Ringkoebing is a rural area of western
Jutland. Farms are typically family units with one or a
few farm laborers and with farm types fairly evenly dis-
tributed between dairy farms, swine producers, crop pro-
duction only, and mixed production.

Phase 1 was a hospital-based study of more severe
casualties referred to five emergency care units during
1 year (1) (table 1). The phase 2 sample, which formed
the basis of this study, was drawn from the membership
files of local farming organizations (accounting for 95%
of all farms in the region). From a random sample of
794 farms (10% of all farms in Ringkoebing county),
133 farms were excluded due to a cessation of farming
activity. Agreement to participate in a year-long week-
ly self-registration of farm accident events was obtained
from 393 farms. The 268 farms that refused participa-
tion were reached by telephone. The most common rea-
son for not participating was “participation irrelevant
because of atypical farm type”. Nonparticipating farms
were characterized as being part-time and as having old-
er owners.

During phase 2, 16 farms dropped out, leaving 377
farms at the end this phase. Between phase 2 and the
start of phase 3, 63 farms were excluded because of
major changes on the farm. A further 106 farms chose
not to participate beyond phase 2 (2).

The dropout farms were characterized by younger
farmers with significantly fewer reported injuries in
phase 2 (2). In all other respects they were comparable
with the farms participating in phase 3.

Design

The study design and time schedule is illustrated in fig-
ure 1, showing the longitudinal approach of the 4 years
of this randomized trial.

The intervention study sample consisted of the phase
2 farms that were still actively engaged in farming and

willing to participate in this final phase, 16 months af-
ter the first registration period.

The remaining 208 farms were randomly assigned
to an intervention group and a control group. Prior to
randomization, the total study group was invited to
meetings in which information on results from the reg-
istration phase and the procedure for the forthcoming
intervention was presented. The participants were in-
structed to undertake accident registration as thorough-
ly as possible, no matter which group they were allo-
cated into by the randomization, and to use the same
guidelines as prior to the intervention period. Thereaf-
ter computer-generated randomization was performed,
and information on the group allocation was sent by mail
to the participants.

Between the start of phase 3 and the actual imple-
mentation of the intervention, additional changes to farm
structure, a change of ownership, or health problems led
to the loss of five farms from the trial group and two
farms from the control group. Thus the intervention
group contained 99 farms, and the control group had 102
farms. The unit of randomization was the farm, which
contained a range of working people (the owner, farm
laborers and family members participating in farm work
more than 1 hour/week). If the focus had been on indi-
vidual persons, this approach would be termed cluster
randomization. Our unit of analysis in this phase of the
study was the farm, for which workers’ individual risk
time, accumulated per farm, was used as the denomina-
tor in the calculation of injury rates. Most of the analy-
ses presented in this report were based on data aggre-
gated within the intervention and control groups, before
versus after intervention.

Table 2 shows that the randomization was success-
ful with respect to demographic and general farm
characteristics. However, later analyses of phase 2 data

Table 1. Number of farms or farmers during different phases of
the study.

N Comment

Phase 1 8370 All farmers in the county—hospital based emergency
care unit attendance of farm injuries

794 Random sample of farms

133 Nonactive farms (passive members of the
farmers union

268 Not willing to participate
Phase 2 393 Participants in the pre-intervention study

  16 Dropouts during phase 2

 63 Excluded due to cessation of farm activity
106 Not willing to participate
208 Farms for randomization
   5 Dropouts in the intervention group during the

intervention
   2 Dropouts in the control group during the study

Phase 3 99 Participants in the intervention group
102 Participants in the control group
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Table 3. Distribution of the risk time (workhours/year) and inju-
ries in the randomized study groups before the intervention (total
workhours across farms).

Intervention Control
group group

Worktask
Animal-related 213 035 214 311
Machine-related 87 560 79 453
Repair- or maintenance-related 23 824 18 494

Total risk time during 1 year by worktask 328 998 316 823
Total risk time by mean weekly workhours 466 285 468 908
Risk one-half unadjusted a 233 143 234 454
Risk one-half adjusted a 237 597 228 573
Injuries/year

All injuries 144 119
Animal-related 75 69
Machine-related 28 15
Repair-related 38 32
Other 3 3

Medically treated 36 35

a Risk one-half (total risk time by weekly workhours): unadjusted = ∼  total
risk time/2 season; adjusted = ∼  risk time for half a year, season ad-
justed by the included weeks over the year.

revealed differences between the two groups in terms
of work-specific time at risk (table 3). More time was
spent on machinery-related tasks and repair work in the
intervention group. In agreement with this result, we
found more injuries related to machinery and repair
work in the intervention group prior to the intervention

Figure 1. Elements of the design and schedule of the study. Baseline performed for 393 farms (1597 persons) prior to randomization into the control
or intervention group. Subjects who agreed to continue were then randomized to an intervention group (99 farms, 498 persons) and a control group
(102 farms, 492 persons) .  The intervention group was divided into smaller groups for the safety course. Comparison by season was done according
to the same season for both the pre- and postintervention.

in comparison with the injuries experienced in the con-
trol group.

Preintervention injury registration took place over 1
year for the entire sample. Postintervention injury reg-
istration was carried out for 6-months for both the in-
tervention and control groups. For all the farms in the

Table 2. Distribution of the demographic variables after the
randomization.

Intervention group a Control group a

Variable          (N=498)  (N=492)

 N %  N %

Gender
Male 316 60.5 297 59.4
Female 182 39.5 195 40.6

Affilliation
Owner 99 20.5 102 20.7
Farm laborer 91 18.3 88 17.9
Spouse 91 18.5 99 20.1
Child 157 31.5 142 28.9
Miscellaneous  (temporary workers) 60 12.0 61 12.4

Farm type
Dairy 29 29.3 27 26.5
Swine 37 37.4 39 38.2
Crop 17 17.2 18 17.6
Mixed 16 16.2 18 17.6
All 99 49.3 102 50.7

Farm size index
Full-time work 71 71.7 73 71.6
Part-time work 20 20.2 21 20.5
Hobby 8   9 8   8

a Mean age 34.7 years for the intervention group and 36.8 years for the
control group.
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control group, this procedure was carried out during the
same 6-month period. For the intervention group, postin-
tervention injury registration commenced upon comple-
tion of the intervention. Since it took approximately 3
months to conduct the intervention with farms in the
intervention group, the 6-month period of accident reg-
istration did not commence simultaneously for farms in
this group, but instead stretched over three-fourths of a
year. This procedure introduced a seasonal bias to time
at risk. To adjust for this bias, we calculated “risk one-
half adjusted”, shown in table 3. For example, for farms
undergoing postintervention injury registration during
the autumn period, mean workhours per week was cor-
rected by adding 30%. This figure of 30% was based
on data from phase 2, showing that farmers in this sam-
ple worked 30% more hours during the autumn sea-
son than the yearly mean. When making pre- versus
postintervention comparisons of injuries, we counted
injuries in exactly the same weeks for both periods of
registration in the intervention and the control groups.
The time bars in figure 1 illustrate this approach.

Intervention

The intervention comprised a farm safety check, taking
approximately one-half a day, and a 1-day safety course
(11).

A farm safety specialist conducted a safety check of
every farm in the intervention group. Altogether, 71
work routines (feeding, milking, harvesting, etc) were
controlled with respect to the safety standards of hard-
ware and the self-reported safety behavior employed by
the farmer in carrying out specified tasks. Both hard-
ware and behavior were scored on a 4-point scale
(1=very good, 2=good, 3=poor, 4=irresponsible). The
farmer participated in this safety walk-through and re-
ceived immediate verbal feedback about problems, risks,
and hazards, as well as advice about how identified
problems could be rectified. The farmer also received
a written report containing recommendations about im-
mediate and long-term improvements. Ninety-eight of
the ninety-nine farms in the intervention group were
visited.

Shortly after the safety check (typically within 1–4
weeks), all the adults who worked on the farm took part
in a 1-day course conducted by occupational health phy-
sicians and psychologists. Courses were run for groups
of 10–15 people from approximately 5–6 farms at a
time.

The safety course contained five elements. First, in-
formation was distributed about risk factors, with em-
phasis on concrete examples of preventable measures.
Data obtained during the first accident registration phase
was used, making the information particularly salient
for the participants. Second, focus group discussions,

moderated by two psychologists, were held in which the
farmers themselves were the active participants. The
farmers spoke about their own accidents, why accidents
occurred, and what could have been done to prevent
them, and they also discussed reasons and motives for
unsafe behavior and obstacles to safe behavior. The
farmers acted as their own experts in that ideas and suc-
cessful solutions were disseminated throughout the
group. Third, direct confrontation was arranged with a
seriously injured farmer who talked graphically about
his accident experience and its consequences. The aim
was to build upon increased knowledge and motivation
by intensifying the emotional salience of farm accidents.
Fourth, personal protective equipment was demonstrat-
ed. Finally, group discussions were arranged to facili-
tate concrete recommendations and improvements at the
farm. Each farmer wrote a plan of action, listing chang-
es that he was committed to make.

Farmers, farm laborers, and spouses from 89 of the
99 farms participated. The remaining 10 farms were sent
a video and written material based on the course con-
tent and encouraged to use this material as the basis for
discussions on the farm.

The intervention was based on theoretical and em-
pirical work on behavioral change, as well as on partic-
ipatory action research (12). The first part of the inter-
vention contained a prescriptive safety survey of
the farm, used as a “safety starting point”. During the
walk-through of the farm facilities, the safety engineer
and the farmer discussed “good standards and practic-
es” and the subsequent report to the farmer included
points for immediate and long-term improvements. Dur-
ing this dialogue the catalytic process was initiated. The
second part, the 1-day safety course, also included pre-
scriptive elements (eg, farmers could inform each other
of their own successful safety solutions during group
discussions), while the catalytic process of increasing
motivation to act was furthered by making risks emo-
tionally salient and getting farmers to commit them-
selves, in the presence of their peers, to making speci-
fied changes.

Effect measurement

Accident and injury registration. After the end of the in-
tervention, the farms in both groups completed an addi-
tional 6-months of accident registration (one registra-
tion form per week). The total response rate was 94%.

Telephone interviews were conducted with all acci-
dent victims 2–3 months after the occurrence of the re-
ported accidents. The interview concerned details of the
work situation before and during the accident, as well
as its health-related consequences. The registration and
interview procedures were identical in the pre- and
postintervention periods.
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On the basis of these interviews, accidents were clas-
sified as work-related versus nonwork-related. Incidents
were further classified as accidents resulting in an inju-
ry that received professional treatment and accidents
resulting in an injury requiring a break from work of
less than or, respectively, more than 10 minutes (but no
professional treatment). Minor scrapes and bruises that
did not give rise to breaks in the work and self-treat-
ment of the injury were not recorded. Critical incidents
leading to “mechanical damage only” (eg, damage to a
wall after contact with a tractor) or ”near misses” were
also recorded, but these data are not reported in this pa-
per.

The inclusion criterion throughout both the second
and third phases was “a sudden, unintended incident that
occurs during the performance or supervision of farm
work, and results in personal injury”. Reported incidents
that involved illness, acute strain injuries, and leisure
activity accidents were excluded.

Farm safety visit. Following the second period of acci-
dent registration and approximately 9 months after the
completion of the intervention, the farm safety check
was repeated in the intervention group for the purpose
of before–after comparisons. Ninety-four of ninety-nine
farms received this second safety check. Noninterven-
tion farms were also visited after 6 months of accident
registration, and identical safety checks were made. In
the control group, 84 of the 102 farms were visited. Fail-
ure to complete safety visits on all farms was due to
practical problems that prevented arrangements being
made for the visit.

Questionnaire. A questionnaire containing items on psy-
chosocial variables was mailed to the principal farm
operator of each farm, both 1 year before and 6 months
after the intervention. The response rate was 85%. The
reduced number of farmers included in these analyses
was due to missing values on items included in the
scales. The questionnaire focused on safety attitudes and
behavior, personality traits, and stress perceptions and
symptoms. In this report, only data concerning safety
behavior and the use of personal protective equipment
have been used.

Two questionnaire scales were employed for the
purpose of before–after comparison. The first of these
contained 12 items and concerned “active” safety be-
havior (eg, “Do you regularly check that power takeoff
shields are in order?”). Each item was scored on a 4-
point scale ranging from 1=always to 4=no. Item scores
were summed, giving a possible total score of 12 to 48.
Higher scores represented poorer safety habits. The sec-
ond scale contained six items on “passive” safety hab-
its, namely, use of personal protective equipment (PPE
use) (eg, “Do you use protective glasses when there is

a risk of eye injury, eg, when using an angle grinder”?).
The response categories and scoring were the same as
with the previous scale. In this case the possible range
for the total score was from 6 to 24, again with higher
scores representing poorer safety habits. Scale items
were chosen on the basis of the farm accident literature,
consultation with farm safety experts, and pilot inter-
views with farmers. Behavior was included in these
scales if it was considered important for safety, if farm-
ers appeared to neglect it, and if it was to be focused on
in the intervention. The Cronbach alpha coefficient for
the “active” safety behavior scale was 0.59, and for the
“passive” safety behavior scale it was 0.60. The reduced
number of farmers included in the analyses involving
these two scales was due to missing values on items in-
cluded in the scales.

Workhours and work routines

During phase 2, all the farms registered the number of
hours spent performing specified tasks involved in their
daily and weekly routines within the following three
general areas: work with animals, field work with ma-
chinery, and maintenance or repair work.

Task-specific time at risk was actively measured
during the 1-year preintervention phase, which was used
for task-specific risk calculations, published separately
(2). Postintervention, the farmers were told to report
changes to these previously given task-specific hours.
However, since total weekly workhours could only be
subdivided into specific tasks for 67% of the time, we
chose “total weekly workhours” as the most suitable
time-at-risk measure for this presentation.

Statistical analysis

Data analysis was performed using Epi-Info (version 5,
CDC, Atlanta, GA, USA), SPSS (version 7.5, SPSS Inc,
Chicago, IL, USA), and SAS (version 8.2, SAS Insti-
tute, Cary, NC, USA). Confidence intervals were cal-
culated for accident rates using the Poisson distribution.
A multiplicative model including five parameters was
used to measure the effect of the intervention using Pois-
son regression analysis (SAS). Before–after compari-
sons of the questionnaire results employed methods of
paired comparisons in the intermediate steps and an un-
paired two-sample test for the final comparison between
the intervention group and the control group.

Results

The results from questionnaire-based scores on the two
scales of farm safety habits are depicted in table 4, based
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on individual answers from the principal farm operator.
To compare the pre–post differences between the inter-
vention and the control groups, we estimated the group-
specific pre–post differences in the scores, including
their variances, using the methods of paired compari-
sons, and then compared these differences using an un-
paired two-sample test. For both outcomes, the
95% confidence intervals (95% CI) were below zero
(P-values were <0.05), and we concluded that there was
an intervention effect for both of these measures.

The safety specialist’s scored observations of safety
standards in the intervention group prior to the interven-
tion did not differ from those of the control group. When
the safety scores before and after the intervention were
compared for the intervention group, there was an im-
provement in the mean score for 31 of the 71 routines,
and for 3 of the routines there was a decline in the safe-
ty standard with a significantly higher (poorer) score
after the intervention. Table 5 illustrates selected aspects
of the improvements in farmers’ behavior, scored with
respect to safety during farm inspections. The use of

Table 5. Safety scores rated during the farm visit—differences between selected pre- and postintervention work routines for the inter-
vention group and the score from a single visit to a control farm (t-test for repeated measures).a (95% CI = 95% confidence interval)

Work routine Mean safety score Mean of the differences b 95% CI P-value

    Preintervention           Postintervention

Working on ladders
Intervention group 2.13 1.96 0.17 0.05–0.29 0.008
Control group · 2.13 ·        · ·

Repairing machinery
Intervention group 2.09 1.82 0.27 0.05–0.49 0.015
Control group · 2.20 ·        · ·

Cleaning procedures (use of chemicals)
Intervention group 2.08 1.97 0.11 0.01–0.21 0.035
Control group · 2.00. ·        · ·

a The safety standard of hardware and safety behavior were scored separately for 71 work routines on a 4-point scale (1 = very good, 2 = good, 3 =
poor, 4 = irresponsible). Because of no preintervention farm visit to control farms, the intervention effect could not be calculated as in table 4.

b Postintervention – preintervention.

Table 4. Results from the questionnaire-based scores on the two scales used for farm safety behavior. (PPE = personal protective
equipment, 95% CI = 95% confidence interval)

Safety behavior a   Mean safety score Mean of the differences b Intervention effect

Preintervention Postintervention P-value 95% CI

Active
Intervention group 25.92 24.40 –1.52  ·          ·
Control group 24.72 24.79   0.08  ·          ·
Intervention effect   ·   · –1.59 0.035 –3.08– –0.11

PPE use
Intervention  group 18.24 16.36 –1.88  ·          ·
Control group 18.17 17.75 –0.42  ·          ·
Intervention effect   ·   · –1.46 0.005 –2.47– –0.45

a For both the safety behavior index and the PPE use index, higher scores represent poorer safety habits.
b Postintervention – preintervention.

personal protective equipment had particularly im-
proved, and this finding supports the questionnaire re-
sults (table 4). For certain safety measures, particularly
substantial improvements were seen (eg, a fivefold in-
crease in the prevalence of farmers wearing safety boots
when working with animals in the stable).

Table 6 gives the basic figures concerning occur-
rences of injuries and the corresponding calculated
injury rates. The injury figures for the 12-month pre-
intervention period of accident registration are displayed
in the first column of table 6. In order to make pre- ver-
sus postinjury figures comparable, we counted injuries
in exactly the same weeks of registration during the two
periods, 6 months for each (columns 2 and 3 in table 6).
As time at risk depended on season, we attempted sea-
son-adjusted times (“risk one-half adjusted” in table 3)
when calculating adjusted injury rates; see the lower part
of table 6. Season adjustment gave only slight changes
in the injury rates and also in the preliminary calcula-
tions reported in columns 4 and 5 of table 6, showing
two descriptive pre–post measures.
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The reduction in injuries (table 6) was marked in the
intervention group, with a 49% injury rate reduction in
the intervention group compared with the 26% reduc-
tion in the control group. For injuries requiring pro-
fessional medical care, there was a 46% reduction in
the intervention group and a 6% reduction in the control
group.

Table 7 reports the results from the model-based
statistical analysis of the injury rates. For this analysis,
we applied a multiplicative model (Poisson regression)
with the factor of intervention–nonintervention (the
intervention factor) being the parameter of interest and
with the two factors of post–pre (the period factor) and
intervention–control group (the group factor) acting as
confounders. This model allowed us to disentangle the
intervention effect from the disturbances rising from the

Table 7. Effect of the intervention as measured by two multiplicative models (Poisson regression)—parameter estimates and the 95%
confidence intervals (95% CI) for the parameters.

Model 1: no common parameters between injury type Model 2: all parameters in common

Nonmedically treated injuries only Medically treated injuries only All injuries

Parameter Estimate   95% CI Estimate 95% CI Estimate   95% CI

Intercept 17.06 12.5–23.4 7.87 5.0–12.5 24.94 19.2–32.3
Intervention/control group 1.38   0.9–  2.1 1.18 0.6–  2.2 1.32   0.9–   1.9
Postintervention–preintervention 0.64   0.4–  1.1 0.94 0.5–  1.8 0.74   0.5–   1.1
Intervention–nonintervention 0.78   0.4–  1.5 0.58 0.2–  1.5 0.70   0.4–   1.2

Reduction in injury rate 22%  –53–60% 42% –52–78% 30% –21–60%
Probability of medical treatment 32% –26–38%

Table 6. Injury number and rate a for the pre- and postintervention periods of each group. (95% CI = 95% confidence interval)

Preintervention injuries Postintervention injuries Difference Postrate/prerate 95% CI

1 year ½ year b ½ year

N Rate N Rate N Rate

Unadjusted values b

Intervention group
All injuries 144 30.9 78 33.5 40 17.5 16.0 47.8 0.51 0.34–0.76
Medically treated injuries 36 7.7 22 9.4 12 5.1 4.3 45.8 0.54 0.25–1.15

Control group
All injuries 119 25.4 57 24.3 42 17.9 6.4 26.3 0.74 0.48–1.11
Medically treated injuries 33 7.0 18 7.7 17 7.3 0.4 5.2 0.95 0.46–1.94

Adjusted values c

Intervention group 144 30.9 78 32.8 40 16.8 16.0 48.7 0.51 0.35–0.75
All injuries
Medically treated injuries 36 7.7 22 9.3 12 5.1 4.2 45.5 0.55 0.27–1.10

Control group
All injuries 119 25.4 57 24.9 42 18.4 6.6 26.3 0.74 0.49–1.10
Medically treated injuries 33 7.0 18 7.9 17 7.4 0.4 5.6 0.94 0.49–1.83

a Rate: number of injuries per 100 000 workhours.
b One-half year preintervention: injuries counted in the same weeks pre- and postintervention.
c Risk time adjusted for seasonal variation.

Rate  Reduction
            (%)

two confounders. To obtain additional relevant esti-
mates, we also included the relation between the rates
for medically treated–nonmedically treated injuries in
the model, on the assumption, in accordance with the
result of a goodness-of-fit test, that this relation is the
same in all situations. The parameter expresses the prob-
ability of an occurred injury being medically treated.
The inclusion or exclusion of this element of injury se-
verity in the model did not affect the estimates found
for the other factors.

The main result of the analysis was that there is a
considerable, though not statistically significant, inter-
vention effect (preventive fraction), with a 30% reduc-
tion in the injury rate (0.70, 95% CI 0.4–1.2) for all in-
juries and a 42% injury-rate reduction (0.58, 95% CI
0.2–1.5) for the medically treated injuries only.
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Discussion

This study showed improvements in farmers’ safety be-
havior, as well as in safety standards at farm locations,
after an intervention program. These changes are
considered to be logical and necessary conditions for
attaining the ultimate goal: a reduction in accidents and
injuries. After the intervention, injuries were reduced
by 30–40 %, as demonstrated via a randomized-control-
led trial design.

The greatest threat against the found injury reduc-
tion was information bias. The entity of injury registra-
tion was 201 different farm locations, the farmer him-
self being the primary data collector. Even after writ-
ten and verbal instructions, registration practices may
differ somewhat from person to person. It should be
considered that the intervention group was in closest
contact with the project group (1-day course plus half a
day farm visit). The nature and direction of any regis-
tration bias that may have been introduced is not known,
but one could argue that the intervention group, being
more motivated and informed, would be keener event
reporters. If so, then an underestimation of the true ef-
fects of the intervention could have occurred.

The preintervention excess of injuries in the inter-
vention group (tables 3 and 7) was the concern of a thor-
ough analysis, and it requires some comments. First, it
was the most prominent for all injuries and only slight-
ly apparent for medically treated injuries, the registra-
tion of which one would expect to be more reliable. Sec-
ond, randomization was effective with regard to all im-
portant farm demographic variables (table 2). Of course,
the possibility of heterogeneity between farms cannot
be excluded (table 3).

The complex interplay of numerous environmental
and individual risk factors that leads to accident occur-
rence precludes the establishment of totally identical
experimental groups via randomization procedures. Our
data did, however, allow us to identify the reason for
the greater frequency of injuries in the intervention
group. This excess of injuries was associated with ac-
cidents involving machinery and repair work, whereas
there were no between-group differences with regard to
injuries occurring during work with animals. This situ-
ation corresponded to a greater time at risk for precise-
ly machine and repair work for the intervention group
(table 3).

The other main problem of the study was related to
the fact that the 6-month period of postintervention ac-
cident registration took place during different seasons
in the two groups. Statistical adjustments for time at risk
were not a completely satisfactory solution. Identical
registration periods would have been preferable.

Randomized controlled trials are difficult to perform
in work environment settings for a number of reasons,

for example, all other exposures cannot be controlled
and the intervention cannot be blinded as it can in clin-
ical randomized-controlled trials at hospitals. Therefore,
a study is more prone to a placebo effect (Hawthorne
effect) for the control group, and statistically significant
results of the intervention are difficult to achieve. Our
finding of the biggest placebo effect for the less serious
nonmedically treated injuries may speak in favor of this
argument. From table 7, it appears that the relatively
large period effect (post–pre), combined with a small
intervention effect on the nonmedically treated injuries,
as compared with the relatively small period effect and
relatively large intervention effect on the medically
treated injuries, may indicate that the placebo effect oc-
curs mostly when the control group most easily can
“produce” it.

The main methodological strength of the present
study was the use of a randomized-control trial design
using farms representative of the trade in a Danish set-
ting, with approximately equal numbers of dairy, swine,
crop, and mixed farms. This use strengthened the gen-
eralizability to the rest of the Danish farm population
and, to some extent, to other countries with similar in-
dustrialized agricultural production. During the course
of this study, we visited farms in various locations,
including Sweden, the United States, and Australia.
We found many similarities with Danish farms in
terms of physical work conditions and farmers’ safety
attitudes.

An overrepresentation of younger farmers among the
dropouts probably did not affect generalizability, as
the injury rates and accident types were not related
to younger age, according the total data material in
previous parts of our “West-Jutland Study of the Pre-
vention of Farm Accidents” (2). We found a change in
age-related injury rates at the age of 50 years with a
slightly reduced injury rate for those over 50 years of
age.

Most previously published literature on farm injury
prevention involves public information campaigns and
cross-sectional effect evaluation (13–16). That approach
has two fundamental flaws. The lack of before versus
after measurements and the lack of suitable comparison
or control groups. Furthermore, when the intervention
under study consists of general safety information, an
eventual effect is hard to differentiate from the effects
of information from other sources that are usually
present. This situation applies to most published farm
safety programs of an educational or informational na-
ture (17, 18). Few farm injury prevention studies ad-
dress, as the present one, psychosocial and safety be-
havior matters (19–21).

In a Swedish study from 1992, 120 persons with
mixed farm and forest work underwent a 2-day safety
training course (22). Improved safety practices, as well
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as a decrease in the injury rate, was found for the
before versus after measurements.

The “West-Jutland Study on the Prevention of Farm
Accidents” has shown that preventive actions aimed at
the problem of occupational farm injury are both possi-
ble and feasible. The two elements of the intervention
employed in our study, a farm safety audit and a safety
course, have now been made available to all Danish
farmers via instructors educated by the Danish Farm
Council and the research team behind the present
project.
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