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National Safety Council statistics show that
farming has the highest fatality rate among
US industries,1 with rates roughly 8 times the
national average.2 Although state-to-state varia-
tion exists,3–5 it is estimated that more than one
third of farm deaths in this country are tractor-
related.6

Roughly half of tractor-related deaths result
from overturns.7 Overturn fatalities occur when
tractors lacking a roll bar or cab turn over,
crushing the operator. Certified roll bars or cabs,
referred to as rollover protective structures
(ROPSs), have been shown to dramatically re-
duce injuries and fatalities.6 These devices limit
the extent of the roll and hold the operator in a
protective zone, provided seatbelts are used.

In 1985, ROPSs became standard equip-
ment on new tractors.8 Before 1985, farmers
frequently declined to purchase ROPSs to avoid
the extra expense. Acquiring ROPSs for pre-1985
models entails locating, purchasing, and either
self-installing or paying for installation.

Despite efforts to reduce US overturn fatal-
ities, the percentage of tractors with ROPSs
(30%–50% at the time the study was con-
ducted) and annual rates of overturn fatalities
(7/100000 tractors) have improved more
slowly than in other developed nations.7

Trends from 1960 to the late 1980s in Sweden
(from 17 to 0.3 deaths/100000 tractors),9 Den-
mark (from 30 to 2 deaths/100000 tractors),9

West Germany (from 6.7 to 1.3 deaths/100000
tractors),10 and Australia (reduction of unpro-
tected tractors from 24% to 7%)11 have been
more encouraging.

The lack of progress in the United States is
likely attributable to several barriers. Installing
a ROPS can be expensive and time consuming.
A ROPS typically costs $600 to $1500, and
several telephone calls may be required to
locate the appropriate model.12 Lack of farmer
interest has also been cited as a potential barrier.13

Successful programs in other countries have
addressed these barriers by providing financial

assistance and legislating mandatory installation.
However, resistance to regulation from US
farmers makes other approaches necessary.14

Recently, researchers have speculated that
social marketing may be an effective means of
increasing the percentage of ROPS-protected
tractors.6 Social marketing identifies a popula-
tion’s needs, values, and barriers to change and
designs interventions that address them. This
approach differs from traditional interventions
because it appeals to existing values and norms
rather than trying to change them. Although the
literature contains reports on the impact of
financial assistance and messages on behav-
ior,12,15 it lacks a scientific evaluation of which
incentives or combination of incentives is most
effective. No evaluation of the effect of social
marketing on tractor retrofitting has been con-
ducted.

The goals of the New York State ROPS
Rebate Program are to increase the proportion
of ROPS-equipped tractors and to increase
farmers’ readiness to retrofit. We previously

described the program design,16 target popula-
tion identification,17 and identification of barriers
to tractor retrofitting.18 We also reported data
from the rebate program’s hotline, along with
inspections of self-installed ROPSs.19–21 Recently,
we assessed the effect of retrofitting incentives
and the overall efficacy of the rebate program.

METHODS

We defined 2 study regions in New York
and 2 in Pennsylvania. The first, in northern
New York, comprised Jefferson, St Lawrence,
and Franklin counties, and the second, in cen-
tral New York, comprised Otsego, Chenango,
Madison, Herkimer, and Oneida counties. At
random, the first region was selected to receive
only the financial rebate; the second region
received both the rebate and the social mar-
keting messages and promotion (legislation
stipulated that the rebate be offered through-
out New York State). We designated region
2 as the social marketing region.

Objectives. We assessed the effect of social marketing incentives on disposi-

tions toward retrofitting and retrofitting behavior among farmers whose tractors

lacked rollover protective structures.

Methods. From 2006 to 2007, we conducted a quasi–randomized controlled

trial with 391 farm owners in New York and Pennsylvania surveyed before and

after exposure to 1 of 3 tractor retrofitting incentive combinations. These

combinations were offered in 3 trial regions; region 1 received rebates; region

2 received rebates, messages, and promotion and was considered the social

marketing region; and region 3 received messages and promotion. A fourth

region served as a control.

Results. The social marketing region generated the greatest increases in

readiness to retrofit, intentions to retrofit, and message recall. In addition,

postintervention stage of change, intentions, attitudes, subjective norms, and

perceived behavioral control levels were higher among farmers who had

retrofitted tractors.

Conclusions. Our results showed that a social marketing approach (financial

incentives, tailored messages, and promotion) had the greatest influence on

message recall, readiness to retrofit tractors, and intentions to retrofit tractors

and that behavioral measures were fairly good predictors of tractor retrofitting

behaviors. (Am J Public Health. 2011;101:678–684. doi:10.2105/AJPH.2010.

200162)
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Our third region, in western Pennsylvania,
consisted of Erie, Crawford, Mercer, and Ven-
ango counties; the fourth, in the south-central
part of the state, covered Westmoreland,
Somerset, and Fayette counties. At random, the
third region received the messages and pro-
motion, and the fourth received nothing (con-
trol). No rebates were offered in Pennsylvania.

We selected counties with high percent-
ages of small crop and livestock farms, which
accounted for 85% of New York farms with
either no or only 1 tractor with a ROPS.17 The
4 regions were widely dispersed. Also, although
Herkimer County shares a border with St Law-
rence County, the Adirondack State Park pro-
vides a substantial natural barrier. To prevent
cross-contamination of study regions, we distrib-
uted messages as inserts in popular farm peri-
odicals that were circulated only in the social
marketing and messages and promotion regions.

We selected a sampling frame of 4766 small
crop and livestock farms from National Agri-
cultural Statistics Service databases. Small
farms fell in the lowest quartile of annual sales
for their respective commodity (crop or live-
stock). Farms with annual sales less than $1000
were excluded. Crop farmers produced oil-
seeds, grains, other crops, and hay. Livestock
farms raised pigs, cattle, calves, sheep, goats,
horses, poultry, fish, and other animals. We had
to contact 1848 farms from our list of 4766 to
identify 1284 with at least 1 non-ROPS tractor.

Surveys

We collected baseline and follow-up survey
data from June 2006 to May 2007. The survey
instruments measured outcome variables as-
sociated with the theory of planned behavior22

and the stages of change–transtheoretical model
(TTM).23 We derived the planned behavior
questions from a previously tested survey.24

Respondents were contacted by telephone to
complete the baseline and follow-up surveys. We
conducted the baseline survey 5 months before
the intervention was launched and the follow-
up survey at the end of the 6-month intervention
period. Incentives in each of the 3 intervention
regions were made available for the duration of
the 6-month period. We assessed demographic
data at both baseline and follow-up.

We designed the planned behavior questions
to provide direct measures of opinions about
retrofitting (attitudes), retrofitting attitudes of

influential others (subjective norms), perceived
ability to retrofit (perceived behavioral control),
and intentions to retrofit (behavioral intention).
We used the TTM questions to assign respon-
dents to 1 of 7 levels of readiness to retrofit
(precontemplation–knowledge, precontempla-
tion motivation, early contemplation, late con-
templation, decision–determination, action 1,
and action 2).

Only respondents who completed a baseline
survey were contacted for follow-up. The
follow-up survey involved completing 1 of 3
versions of the original survey according to
respondents’ circumstances: the respondent
had not retrofitted since baseline and still had
at least 1 tractor lacking a ROPS, the respon-
dent had retrofitted since baseline, or the
respondent had no tractors to retrofit because
unprotected tractors had been eliminated. The
4 TTM questions that assessed steps taken to
retrofit (questions 4–7) were removed for re-
spondents who had retrofitted or no longer
had tractors to retrofit. The planned behavior
questions in the follow-up survey were re-
worded accordingly. Respondents were also
asked whether they had seen tractor retrofit-
ting advertisements in the previous 6 months.
To assess bias, we compared baseline data of
the 391 respondents (farm owners who com-
pleted baseline and follow-up surveys) with
data from the 352 dropouts (farm owners
who completed the baseline survey only).

To measure attitudes, respondents were
asked to respond to 5 statements. Each state-
ment was prefaced with ‘‘Installing a roll-over
protective structure on at least one of my
unprotected tractors is . . .’’

1. bad farm practice or good farm practice,
2. not cost-effective or very cost-effective,
3. inconvenient or convenient,
4. unnecessary or necessary, and
5. irresponsible or responsible.

Respondents rated each statement on a 10-
point scale, with the highest number indicating
favorable retrofitting attitudes. For example,
a participant would be asked, ‘‘On a scale of one
to ten, how would you rate the following
statement, ‘Installing a roll-over protective
structure on at least one of my unprotected
tractors is . . . bad farm practice or good farm
practice,’ one being very bad and10 being very

good.’’ Responses were averaged to provide an
overall attitude score.

The subjective norms score was the averaged
response to 3 statements about perceived pres-
sure from significant others to retrofit. The 5
potential responses were scored from 1 to 5,
with 1 indicating strongly disagree (1 point)
and 5 indicating strongly agree (5 points).

Four statements regarding perceived behav-
ioral control were similarly scored. The behav-
ioral intention score was the average response
to 3 questions about intention to retrofit. This
score was then multiplied by a factor indicating
when the individual intended to retrofit: next
year (multiplied by 5), in 2 years (4), in 3 years
(3), in 4 years (2), or in 5 to 10 years (1).

We derived a TTM level from responses to
7 questions:

d TTM level 1—respondents felt ROPSs were
unimportant and had not considered retro-
fitting (precontemplation–knowledge).

d TTM level 2—respondents felt ROPSs were
important but had not considered retrofitting
(precontemplation–motivation).

d TTM level 3—respondents had considered
retrofitting but had not talked to a dealer
(early contemplation).

d TTM level 4—respondents had talked to
a dealer but had not set a date to retrofit (late
contemplation).

d TTM level 5—respondents had set a date but
had not yet retrofitted (decision–determination).

d TTM level 6—respondents had retrofitted
a tractor but still had 1 or more unprotected
tractors (action 1).

d TTM level 7—respondents had retrofitted
a tractor and had ROPS protection on all
tractors (action 2).

For analytic purposes, we combined levels
3 and 4 into a single category called contem-
plation.

Interventions

A financial incentive was available to all farms
in study region 1 (rebate only) and study region
2 (the social marketing region). This incentive
consisted of a 70% rebate of the entire cost to
retrofit, with a maximum of $600. We publi-
cized the rebate via advertisements in newspa-
pers, newsletters, and popular farm magazines.
We also distributed poster advertisements for
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display in showrooms of equipment dealers,
veterinary offices, and cooperative extension
offices. Toll-free hotline assistance in locating
the appropriate ROPS kit and comparing pric-
ing was available in the rebate-only region, the
social marketing region, and region 3 (messages
and promotion).

For the social marketing region and the
messages and promotion region, we developed
advertisements through social marketing re-
search and distributed them as inserts in news-
papers, newsletters, and popular farm magazines.
The advertisements were also displayed on 8-
by 10-foot banners on farms located in high-
traffic areas, and we distributed them in poster
form to veterinarians, cooperative extension
offices, and tractor dealers. Farm equipment

dealers in these 2 regions also received pro-
motional items such as note pads and coffee
mugs to encourage their promotion of the pro-
gram. Figure1 illustrates the 4 treatment groups.

We telephoned respondents who completed
the baseline and follow-up questionnaires after
3 years to ask whether they had retrofitted
a tractor. We compared these responses with
the scores for the 5 behavioral variables mea-
sured in the postintervention survey.

RESULTS

The response rate for the baseline survey
was 81.5% (1046/1284). Of these 1046, 214
respondents were from region 1 (the rebate-
only region), 227 from region 2 (the social

marketing region), 282 from region 3 (the
messages and promotion region), and 323
from region 4 (the control region). We dis-
carded 303 questionnaires because of inter-
viewer errors. Of the 743 remaining respon-
dents, 391 completed a follow-up survey
(52.6%). Of these, 350 (89.5%) completed the
3-year retrofitting assessment survey. Eighteen
of these 350 respondents (5.1%) reported
retrofitting a tractor since the start of the
intervention.

The average age of the 391 respondents who
completed both baseline and follow-up surveys
was 60 years. The average number of tractors
per farm was 3. Respondents reported an
average of 464 hours of tractor use annually
for all farm tractors. The average age of the

Note. ROPS = rollover protective structure.

FIGURE 1—Incentives provided in each study region to encourage farmers to install rollover protective structures on unprotected tractors,

New York and Pennsylvania, 2006–2007.
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352 study dropouts was 59 years. Among
dropouts, the average hours of annual tractor
usage for all tractors was 362, and the number
of tractors was 3. Statistical comparisons be-
tween respondents and dropouts did not reveal
significant differences in age (P=.3), number
of tractors (P=.999), or total annual hours of
tractor usage for all tractors (P=.14). Compari-
sons of preintervention TTM and planned
behavior scores between respondents and
dropouts also detected no significant differences.

The proportion who reported seeing ad-
vertisements differed significantly by region
(P< .001). Among respondents in the rebate-
only region, 25% reported seeing the ads;
in the social marketing region, 39%; in the
region that received only the messages and
promotion, 21%; and in the control region,
10%. Although data were available for only
81 respondents, we noted a marked differ-
ence in the proportion who reported talking

to a dealer between those who had seen
advertisements (19.1%) and those who had
not (8.3%).

The analysis of variance model for the
change in TTM level showed a significant main
effect between regions (P=.004) but no sig-
nificant effect for having seen the advertise-
ments or the interaction of advertisement
exposure and region. Post hoc comparisons
found the largest differences between the social
marketing region and the messages and pro-
motion region (+0.37 vs –0.12; P=.04) and
between the social marketing region and the
control region (+0.37 vs –0.12; P=.04).

In addition to comparing mean changes,
we compared the distribution of baseline and
follow-up TTM scores (Figure 2). In the 2 re-
gions that received rebate offers (the rebate-only
and social marketing regions), we detected
a general pattern of movement from precon-
templation to contemplation. The most

significant increase in follow-up TTM score
occurred in the social marketing region, where
we found a 21% increase in individuals in the
contemplation phase.

The most significant increase in the mean
behavioral intention score occurred in the social
marketing region, where the mean behavioral
intention score after the intervention was roughly
4 times the baseline value. Figure 3 provides
a comparison of baseline and follow-up intention
scores for each region. We detected no significant
increases in the rebate-only and messages and
promotion regions. Mean intention scores in
the control region decreased from baseline to
follow-up. Analysis of variance comparisons of
changes in baseline and follow-up scores for the
4 study regions indicated significant differences
(P=.003), with the most pronounced differences
occurring between the social marketing region
and the messages and promotion region (4.3 vs
0.2; P=.009).

FIGURE 2—Changes in farmers’ transtheoretical model distribution after exposure to incentives designed to encourage the installation of rollover

protective structures on unprotected tractors in the (a) rebate only, (b) social marketing, (c) messages and promotion, and (d) control regions of

the study: New York and Pennsylvania, 2006–2007.
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The correlation of behavioral intention with
attitudes (r=0.16; P=.006), subjective norms
(r=0.42; P<.001), and perceived behavioral
control (r=0.2; P<.001) established that the
subjective norms measure was the most highly
correlated of the 3. When we used multiple
regression modeling of these 3 variables to
predict behavioral intention, only subjective
norms and perceived behavioral control were
independently predictive.

Comparisons of changes in subjective norms
scores following the intervention found the
most notable increase in the social marketing
region (0.22), followed by the rebate-only re-
gion (0.09), the messages and promotion re-
gion (0.01), and the control region (–0.02).
However, changes between baseline and fol-
low-up subjective norm scores for each region
were not statistically significant (P=.08).

As shown in Table 1, the postintervention
levels of the 5 behavioral variables (TTM,
intentions, attitudes, subjective norms, per-
ceived behavioral control) were all higher for

the retrofitters. Three of these 5 differences,
TTM (P=.053), subjective norms (P=.005),
and attitudes (P=.022), were significant. None
of the pre- to postintervention changes in these
5 variables were significant between retrofit-
ters and nonretrofitters.

DISCUSSION

Social marketing incorporates incentives and
marketing activities to convince individuals
that the benefits of a recommended behavior
exceed the costs.25 Successful marketing re-
quires a clear understanding of the barriers to
change and the development of strategies to
address them. In the case of ROPS retrofitting,
substantial barriers have been identified.18

Prominent among these blocks are the cost and
complexity of retrofitting tractors. The impact
of rebates was studied in New York, where
farmers were offered varying percentages of the
total cost to retrofit.12 That study noted that 20%
of farmers wouldn’t retrofit, even if the entire

cost was rebated. The author concluded that
retrofitting logistics provided a significant bar-
rier to retrofitting beyond cost. Among the
most substantial barriers to retrofitting is opti-
mistic bias,26 wherein farmers consistently
deny personal risk from a hazard they readily
acknowledge.18

Although social marketing campaigns and
various ROPS incentives have been proposed,6

no comprehensive assessment of these was pre-
viously conducted. We systematically assessed
the effect of different combinations of retrofitting
incentives and the role that social marketing
might play in enhancing readiness to retrofit. The
campaign elements in this trial consisted of
financial incentives, an ROPS hotline, and a series
of tested promotional messages. Although an
assessment of the hotline’s independent effect
would have been valuable, this evaluation would
have required offering it in only 1 region,
making it impossible to collect valuable demo-
graphic and tractor information that could be
used for future comparisons between the study
regions.

Our results indicated that although rebates
increased farmers’ readiness and intentions to
retrofit, the combination of rebates with social
marketing messages and promotion holds the
most promise for increasing retrofitting activity.
The most significant shift in baseline and
follow-up TTM scores was found in the social
marketing region, with a greater than 20%
increase in the proportion considering retrofit-
ting. By contrast, the rebate-only region saw an
increase of roughly 15%. Social marketing
messages without rebates did not appear to
generate any significant changes. This finding
may indicate that although messages address
the perceptual barriers to retrofitting, cost is the
most influential barrier.

We observed the largest increase in inten-
tion to retrofit in the social marketing region.
The difference between this region and the
rebate-only region was much larger for this
endpoint than for TTM level. Although the
rebate-only region showed some increase in
intention scores, the postintervention score in
the social marketing region was 4 times as high
as the preintervention score.

Because all 5 behavioral measures assessed
in the postintervention follow-up (TTM, behav-
ioral intentions, attitudes, subjective norms,
and perceived behavioral control) were higher

TABLE 1—Comparison of 5 Behavioral Measures in the Postintervention Condition Between

Retrofitters and Nonretrofitters of Tractor Rollover Protective Structures: New York and

Pennsylvania, 2006–2007

Behavioral Measures Retrofitters, Mean Nonretrofitters, Mean P

TTM level 3.06 2.17 .053

Intention 6.17 3.06 .227

Subjective norms 3.02 2.48 .005

Behavioral control 3.69 3.67 .883

Attitudes 7.38 6.18 .022

Note. TTM = transtheoretical model.

FIGURE 3—Changes in farmers’ intentions to install rollover protective structures after

exposure to incentives in study regions, New York and Pennsylvania, 2006–2007.
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among retrofitters, we can reasonably conclude
that these are valid predictors of retrofitting
behavior. That retrofitting was not shown to
be related to pre- to postintervention changes
in these 5 variables is also informative. These
2 results together imply that unless the inter-
vention can move respondents to some thresh-
old level, they are unlikely to retrofit. Thus,
a relatively modest change of half a point in
TTM may result in retrofitting for a respondent
who starts at TTM level 3 or 4 (early contem-
plation or late contemplation). Conversely, a
considerably larger change of 1.5 points in TTM
level may do little to change behavior in a re-
spondent who starts at level1(precontemplation–
knowledge).

Another interesting finding was the role that
social norms could play in encouraging retro-
fitting. In the analysis of correlations between
behavioral precedents and intentions, increases
in subjective norms were most highly corre-
lated with increases in behavioral intention.
Strong correlations between subjective norms
and health behaviors have been noted in the
public health literature27–29 and in agricultural
health and safety research.30,31 These correla-
tions have also been found for binge drinking
among college students.32,33 A New York Times
article that highlights several research studies,
along with comments from university adminis-
trators, indicates that successful campaigns aimed
at reducing college binge drinking emphasized
that most students do not drink excessively.34

Some schools have reported a 20% drop in
reported drinking in response to subjective
norms marketing campaigns.

Comparisons of the proportion of individ-
uals who remembered seeing advertisements
in the different regions indicated that the
combination of rebates and social marketing
messages and promotion also increased mes-
sage recall. A search of the public health
literature did not identify studies comparing
the effects of messages and incentives com-
bined with the independent effects of these
components. However, our study indicated that
messages were more visible when they fo-
cused on making targeted behaviors more
appealing as well as easier.

Limitations

A review of the errors that rendered 303
of the baseline surveys unusable indicated

that 3 of the interviewers had not correctly
completed the second half of a question tree.
These errors appeared to be related to the
surveyors’ abilities, not the participants’ char-
acteristics.

The follow-up survey’s 53% response rate
may also have introduced bias and reduced the
representativeness of our sample. However,
a comparison of baseline survey measures
between respondents who completed the fol-
low-up and those who did not indicated that
these 2 groups did not differ significantly.

Rebate funding was provided by the New
York State legislature and was thus not avail-
able to Pennsylvania farmers. For this reason,
we could not completely randomize interven-
tions. However, farmers targeted in Pennsyl-
vania had personal and farm demographics
indistinguishable from those of their New York
neighbors. Although outcomes may have been
affected by regional differences as opposed to
actual intervention exposures, our data did not
indicate this. Because we made comparisons by
calculating intraindividual differences in base-
line and follow-up survey scores, a bias related
to geography would have had to occur in
relation to the intervention response, which
appears unlikely.

Conclusions

Our results showed that a social marketing
approach combining financial incentives, tai-
lored messages, and promotion had the great-
est influence on message recall, readiness to
retrofit tractors, and intentions to retrofit trac-
tors. This finding indicates that cost is not the
only barrier farmers experience in retrofitting
tractors and that building interest in tractor
retrofitting will likely involve more than pro-
viding money. Our results also provide evi-
dence that behavioral variables are valid pre-
dictors of tractor retrofitting behaviors and that
subjective norms are particularly influential
in a farmer’s decision to retrofit. j
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