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Abstract
Objective: To evaluate the effectiveness of PASOS SALUDABLES, a culturally tail-
ored lifestyle intervention to prevent obesity and diabetes among Latino farm-
workers, when implemented at large scale in the worksite.
Design: This study was a two-arm parallel group, cluster randomised controlled
trial, where participants received either a twelve-session lifestyle intervention
(intervention) or six-session leadership training (control) at their worksite. The
intervention was delivered by Promotoras in Spanish. All sessions were conducted
at the worksites (ranches) during meal breaks. Blinded, trained research assistants
collected socio-demographic and outcome data (i.e. BMI as primary outcome and
waist circumference, glycated Hb (HbA1c), cholesterol and blood pressure as sec-
ondary outcomes) at baseline and follow-up assessments (i.e. 3 months, 6 months,
1 year and 1·5 years).
Setting: Recruitment and intervention delivery occurred at twelve study ranches in
Oxnard, California.
Participants: We enrolled farmworkers hired by a large berry grower company,
who were ≥18 years old, spoke Spanish and were free of diabetes at screening.
Results: A total of 344 workers were enrolled in the intervention and 271 in the
control group. The intervention resulted in attenuated increase of BMI over time;
however, the difference in trend between groups was not significant (β=−0·01 for
slope difference, P= 0·29). No significantly different trend by group was observed
in secondary outcomes (P > 0·27).
Conclusions: The worksite intervention, implemented during meal breaks, did not
reduce BMI or other clinical indicators. Nevertheless, this study supports the fea-
sibility of recruiting and engaging the Latino farmworker population in workplace
health promotion interventions.
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California

California produces more than half of the fruits and nuts
(54 %) and vegetables (61 %) consumed in USA house-
holds(1). These labour-intensive crops employ more than
800 000 farmworkers, most of whom are Latino immi-
grants, and about 60 % have no work authorisation(2).
California’s farmworker population is mostly male (73 %),
foreign-born (87 %) and low educated (26 % completed
high school)(3). In 2013–2014, 29 % of agricultural workers
had a total family income below the federal poverty level,
and only one-third had health insurance(3). They also face

much higher rates of food insecurity (45 %–66 %) com-
pared with the general USA population(4–6). Not surpris-
ingly, their burden of chronic disease is also particularly
high: 79 %–94 % had overweight or obesity(7–9), 15 % had
diabetes and 26 % had hypertension(7).

Despite the high risk of chronic conditions, lifestyle
interventions targeting Latino farmworkers are lacking.
Research evidence suggests that lifestyle interventions tar-
geting diet modification and physical activity result in
weight loss (5·6 kg) in the general population(10).
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However, only a few community-based lifestyle interventions
have been developed targeting Latino populations(11–13).
Furthermore, to our knowledge, no worksite-based
approach has been implemented with Latinos in general
or in an agricultural setting. To fill this gap, and in collabo-
ration with a large berry producer in the USA, we devel-
oped and pilot tested PASOS SALUDABLES, a 10-week
culturally relevant healthy lifestyle worksite intervention
developed by UC Davis to prevent diabetes and reduce
obesity in Latino farmworkers(14). The pilot study included
254 farmworkers and demonstrated the feasibility of a
workplace intervention (delivered at employer-run health
clinics), as a promising venue for reaching a population
that spends considerable time working in the fields.
Using a randomised controlled trial design, we demon-
strated modest but statistically significant reductions in
BMI and waist circumference particularly among females,
and positive changes in dietary and physical activity behav-
iours in the intervention group(14). Since such lifestyle
behaviour changes can reduce worksite absenteeism(15),
and worksite obesity interventions return-on-investment
include more productivity and reduced medical costs(16,17),
further evaluation of this intervention in the agricultural
workforce was justified.

The current study was conducted to expand our pre-
vious pilot work by implementing and evaluating the effec-
tiveness of PASOS SALUDABLES, a lifestyle intervention
delivered at theworkers’ agricultural worksite fields, imple-
mented on a larger scale (i.e. with a larger sample size in a
less controlled environment) and with a longer follow-up
period to inform sustainability of effects. Specifically, we
aimed to assess changes due to the intervention in the pri-
mary (i.e. BMI) and secondary (i.e. waist circumference,
glycated Hb (HbA1c), cholesterol and blood pressure)
clinical outcomes.

Methods

Study design
The PASOS SALUDABLES study was a cluster randomised
controlled trial where clusters were allocated in a 1:1 ratio
of intervention to control in parallel groups
(ClinicalTrials.gov Identifier NCT02480244). Eligible clus-
ters were defined as the ranches where approximately
100 farmworkers worked; random allocation occurred at
the ranch level. Study ranches were selected based on
the number of crews and workers, their geographic loca-
tion, crop (i.e. berry type), prior participation in another
lifestyle employer-run worksite program (i.e. Sembrando
Salud), approval from employer leadership and interest
from ranch managers. The employer sent ranch informa-
tion to the research team, and the study statistician con-
ducted the randomisation. Whenever two ranches were
identified as eligible, the study statistician randomly allo-
cated one to the intervention group and one to the control

group. Ranches were selected in pairs to account for staff-
ing needed to enroll participants, collect data and deliver
sessions in the same timeframe.

Ranches allocated to the intervention group received
the twelve-session intervention over 6–12 weeks, while
ranches allocated to the control group received no inter-
vention, but were offered a six-session leadership training
over 3–6 weeks.

Midway through the recruitment phase, the employer
changed its approach to labour management. Ranch man-
agers began to oversee multiple ranches within reasonable
proximity of each other, and although work crews
remained in the same commodity, they were rotated
between ranches under the same manager. In some cases,
crews were temporarily moved into study ranches.
Attempts to mitigate the impact of this labour management
change included close communication between a point
person staff for the study and the ranch managers.

Participants
After randomisation, Promotoras or community health
leaders, hired and trained by the research team visited
intervention and control ranches to recruit participants.
Interested workers provided their contact information
and research assistants followed up by phone to set up
an appointment to administer a screening questionnaire
over the phone or in-person and determine their eligibility
to participate in the study.

At the individual level, the following inclusion criteria
were used: (1) work at Reiter Brothers, Inc., a partner or
affiliate company; (2) be at least 18 years of age; (3) plan
to stay in the area for the next 3 months; (4) be willing
to attend weekly sessions for 6–12 weeks and (5) be able
to speak and read Spanish. Exclusion criteria included (1)
workers who could not communicate in Spanish; (2) preg-
nant women, or women planning a pregnancy within 6
months or breast-feeding (unless discontinuing within 1
month); (3) individuals unable to undertake moderate
physical exercise, taking medicine for high blood pressure
or heart conditions, having bone or joint problems, loss of
consciousness or falls due to dizziness or having developed
chest pain within the last month; (4) individuals taking
medications that affect weight or following therapeutic
diets; (5) previous diabetes diagnosis, or HbA1c≥ 6·5 %
at screening; (6) individuals with a spouse/cohabitant
already enrolled in the study and (7) individuals who have
previously participated in the employer’s lifestyle interven-
tion Sembrando Salud within the last 4 years (this was
changed to 2 years after the trial started, to increase eligibil-
ity rate).

Individuals determined to be eligible to participate in the
study were invited to schedule an in-person meeting with a
research assistant to review and sign the informed consent
document and complete the baseline clinical data collec-
tion and questionnaire.
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The study protocol with details on study design, includ-
ing sample size calculations has been published(18). Briefly,
under the assumption of independence, the minimal total
sample required for detecting a 4 % difference in weight
was 52 (twenty-six per group) and for detecting a 3 %differ-
ence was 90 (forty-five per group) with 80 % power and
alpha level of 5 % using two-sided hypothesis testing.
These minimum detectable effect sizes were based on pre-
viously reported effect sizes from a community-based life-
style intervention(19). To take into account the cluster
design, we used an inflation factor, defined as inflation fac-
tor = [1 þ (m-1)*ρ], where m is the average cluster size and
ρ is the intra-class correlation. Assuming an intra-class cor-
relation equal to 0·02, theminimal total sample increased to
259 (4 % difference) and 449 (3 % difference); considering
the average cluster (ranch) size (∼100 workers), it was esti-
mated that a minimum of 4–6 clusters were needed.

Study setting
The study was conducted in Oxnard, California.
Recruitment and intervention occurred at the study
ranches. Promotoras visited the selected ranches to share
information about the study and invite individual work
crews to participate. Recruitment at ranches was staggered,
so that as soon as there were enough interested participants
and once baseline assessmentswere completed, the educa-
tional sessions started at the designated ranches. All data
collection, including clinical measures, occurred at a cen-
tralised employer’s office to facilitate the collection of the
clinical measurements at a more efficient rate. All educa-
tional sessions were conducted at the study ranches.
Some supplemental activities were held in the employer’s
office or in the community (e.g. library and community
centre).

Intervention
PASOS SALUDABLES was a worksite lifestyle intervention
to prevent obesity and diabetes. The PASOS intervention
consisted of a culturally tailored curriculum appropriate
for delivery in an agricultural setting. It was designed to
educate participants about obesity, diabetes and healthy
lifestyles, motivate behavioural changes in diet and exer-
cise habits and provide a supportive participatory group
setting. The content was based on the Salud para su
Corazon program, developed by the U.S. National Heart,
Lung and Blood Institute(20) and the 5 Pasos (five steps in
English) social media campaign, implemented in Mexico
by the Mexican Government(21). The Salud para su
Corazon curriculum is a user-friendly, bilingual pro-
gramme for Promotoras specifically developed for Latino
communities; it was used to supplement some of the visual
aids used during the intervention delivery. The five steps
were (1) Move; (2) Drink water; (3) Eat fruits and vegeta-
bles; (4) Measure (food portions and weight) and
(5) Share (information learned and healthy habits).

The core intervention programme consists of twelve les-
sons, and it was delivered over 6–12 weeks. To maximise
participation and retention in this workforce, which aver-
ages long work hours, the core intervention sessions took
place at the ranches during work hours while farmworkers
were on a meal break. Because of this, the 90-min sessions
developed and tested previously(14) had to be shorten con-
siderably to take approximately 20 min, which was
achieved by removing the∼20min for physical activity dur-
ing the sessions and shortening content. Sessions were pre-
sented to work crews in a format analogous to tailgate
trainings. Tailgate trainings are gatherings of small groups
of workers around the tailgate of a truck, in the field, or
elsewhere for a brief, informal and focused training session
on a single topic. The intervention was delivered by
Promotoras who were extensively trained on curriculum
content, framework of the intervention, group manage-
ment and effective presentation delivery skills, to ensure
that participants understood the material and were able
to motivate and support participants. In addition, a few
supplemental activities (i.e. workshops) were offered
throughout the duration of the study and included topics
such as a nutrition labelling, diabetes awareness and stress
management.

Participants in the control group received six educa-
tional sessions over an average of 6 weeks. The control ses-
sions utilised the employer’s leadership training material
for farmworkers on empathy, communication, conflict
resolution and sharing knowledge. Sessions for control
participants were also held at the ranch during a meal
break. Recruitment and follow-up for control participants
followed a similar approach as those for intervention
participants.

Outcome measures
The primary outcome measure was BMI, calculated as kg/
m2. Weight was measured in kilograms using an EatSmart
Precision Digital Bathroom Scale (Health Tools, LLC.), with
participants dressed in light clothing and without shoes.
Standing height was measured in centimetres with a Seca
213 mobile stadiometer (SECA, Chino).

Secondary clinical outcomes included clinical measures
of glycated Hb (HbA1c; %), total cholesterol (mg/dl), blood
pressure (mm Hg) and waist circumference (cm). HbA1c
was measured with the DCA Vantage™ (Siemens
Medical Diagnostic Solutions), and a point-of-care
immunoassay analyser that measures the percent concen-
tration of HbA1c in blood. Total cholesterol was analysed
using the Cholestech LDX® System (Cholestech
Corporation). Both of these point-of-care testing devices
have been utilised in population-based community settings
and produced accurate and reproducible results, when
compared with ‘gold standard’ laboratory measures(22,23).
Blood pressure was measured in standard fashion, using
an automated device that employs standardised Doppler
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procedures, following procedures developed by the
American Heart Association(24). Systolic and diastolic
blood pressure measures were recorded. Waist circum-
ference was measured using a Gulick II tape measure
(Model 67020).

Behavioural and lifestyle secondary outcomes such as
dietary and physical activity patterns were also assessed.
Findings on those outcomes will be reported separately.

Data collection
Data were collected at five different points: (1) baseline
(visit 0); (2) approximately 3-month follow-up (at the
end of intervention; visit 1); (3) 6-month follow-up (visit
2); (4) 1-year follow-up (visit 3) and (5) 1·5-year follow-
up (visit 4).

Anthropometry (i.e. weight, height and waist circumfer-
ence) and systolic and diastolic blood pressure were
assessed at each data collection point. Clinical (i.e.
HbA1c and total cholesterol) and behavioural lifestyle
(i.e. nutrition and physical activity) outcomes were
assessed at baseline, the 3-month follow-up and the 1-year
follow-up. Information about socio-demographics, accul-
turation, medical history, smoking habits, alcohol con-
sumption, health perception and knowledge of dietary
and physical activity recommendations was also collected
at those time points, using an interviewer-administered
questionnaire.

Two trained research assistants collected all study data,
including the clinical measures. Attempts were made to
keep the research assistants blind to group allocation
throughout the data collection process. During the baseline
clinical testing, individuals who had an HbA1c of≥ 6·5 %
were tested a second time. If both tests were≥ 6·5 % (n
13), they were informed that they were not eligible,
referred for medical care (to the employer’s clinic) and
withdrawn from the study. In the case of a missed 3-month
or 1-year follow-up, participants were asked to complete
the full questionnaire, instead of just the clinical measures,
at the 6-month or 1·5-year follow-up, respectively, to obtain
more complete data.

Participants were offered incentives to participate in the
longitudinal data collection sessions. Initially, participants
received $20–$25 gift cards, which were later increased
to $50–$75 gift cards to enhance recruitment and retention.
Participants who enrolled in the study prior to the increased
incentive were provided with the difference at their next
data collection interview. An additional $100 incentive
was given to individuals who completed all five data collec-
tion visits.

Statistical analysis
For the primary analysis, we followed a modified intent-to-
treat approach, that is, excluding participants who did not
attend a minimum of three intervention sessions and with
no imputation of outcome data for losses to follow-up. The

statistician was blind to treatment allocation during data
collection and analyses, e.g. analysing the data with A v.
B coding. Participant characteristics at baseline were sum-
marised using standard descriptive statistics, i.e. mean (SD)
for continuous variables and frequency (proportion) for
categorical variables, by intervention status. Next, we drew
time plots for primary and secondary outcomes (all con-
tinuous variables) with sample (unadjusted) means at each
time point along with pointwise 95 % CI, using visit number
(e.g. baseline = visit 0, 3-month follow-up = visit 1, etc.) as
the time variable for clear visualisation with common time
configuration. In the statistical analyses, actual follow-up
month, which can vary for different participants, was used.

For primary hypothesis testing, we used mixed effects
models for longitudinal data(25) to account for within-par-
ticipant correlation. This was decided based on a very
low within-cluster/ranch correlation for the primary out-
come (intra-class correlation ≈ 0·00). Models included
the treatment indicator variable (intervention v. control),
the time variable (i.e. follow-up month, treated as continu-
ous variable) and the interaction of these two variables.

In longitudinal (repeated measures) data analysis, the
primary parameter is the regression (β) coefficient for the
interaction of the treatment and time, which captures the
slope difference (or time trajectory/trend) of the outcome
variable between the two groups, while the regression
coefficients for treatment indicator and time capture imbal-
ance in the outcome (e.g. BMI) at baseline and time trend of
the outcome for the reference (control) group, respectively.

We also conducted sensitivity analyses by fitting these
additional models: (a) with three-level nested clustering
(outcomes within person within ranch); (b) visit number
as a categorical variable, which can capture nonlinearity
of time trend; (c) excluding participants with
HbA1C≥ 6·5 % at baseline and (d) gender adjustment,
based on the somewhat different distribution between
the two arms (which can happen in cluster randomised
controlled trial with small number of clusters). We did
not conduct interim analyses based on the study protocol.
SAS 9.4 (SAS Institute, Inc.) was used for data analyses.

Results

Recruitment and retention
Recruitment began in August 2015 and was completed
in August 2017. Twelve ranches were randomised in the
study (six to the intervention group and six to the control
group), and a total of 1366 workers were presented with
the opportunity to enroll. Approximately 65 % (n 882) of
the workers who were informed about the study were
screened. Of those screened, 83 % (n 735) were eligible
to participate in the study and 70 % (n 615) enrolled and
completed the baseline assessment (Fig. 1). Follow-up
assessments were conducted between November 2015
and December 2018.
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A total of 344 workers were enrolled in arm 1 (interven-
tion) and 271 in arm 2 (control). Visual inspection (e.g.
without formal comparison following CONSORT guide-
lines for Table 1 in controlled trials) revealed no notable
imbalance in baseline characteristics between arms.
However, due to cluster randomisation with a relatively
small number of clusters, some statistical imbalances
(including sample size) were unavoidable. Mean age was
∼34·5 years old (SD= 9·4) in both arms, but there was a
slightly higher proportion of women in arm 2 (49 v.
46 %). Over 95 % of participants were from Mexico and

over 74 % spoke Spanish as their primary language. With
regard to crops, raspberry was the most common berry
type, and harvester was the most common job type.
Medical history, clinical (e.g. BP, HbA1C and cholesterol)
and anthropometric measures were comparable between
both arms at baseline (Table 1).

Effectiveness of the PASOS SALUDABLES
intervention
In the analysis of the primary outcome (Table 2), BMI,
baseline values did not differ between the intervention

Assessed at 6-month 
follow-up (n 6; Mean 

cluster size=33; SD=10)

4 Drop out 
44 FU window closed 

Assessed at 6-month 
follow-up (n 6; Mean 

cluster size=38; SD=22)

Assessed at baseline 
(n 6; Mean cluster 
size=45; SD=10)

7 HbA1c ≥ 6.5
7 Drop out
37 FU window closed

Assessed at 3-month  
follow-up (n 6; Mean 

cluster size=39; SD=9)

Assessed at 3-month  
follow-up (n 6; Mean 

cluster size=44; SD=24)

Assessed at baseline 
(n 6; Mean cluster 
size=57; SD=27)

882 signed up
823 screened

107 individuals excluded
60 Non-eligible
14 Unable to reach
15 Not interested
18 BL window closed

Eligible cluster randomised

Allocated to intervention 
(n 6 clusters) 

Allocated to control 
(n 6 clusters) 

Assessed at 1.5-year
follow-up (n 5; Mean 

cluster size=51; SD=10)

Assessed at 1.5-year
follow-up (n 6; Mean 

cluster size=51; SD=25)

Assessed at 1-year follow-
up (n 6; Mean cluster 

size=37; SD=10)

Assessed at 1-year follow-
up (n 6; Mean cluster 

size=40; SD=21)

101 individuals excluded
54 Non-eligible
17 Unable to reach
16 Not interested
14 BL window closed

6 HbA1c ≥ 6.5%
5 Drop out
21 FU window closed
49 Did not receive intervention

1 Drop out
47 FU window closed 

3 Drop out
34 FU window closed 38 FU window closed 

1 Drop out
37 FU window closed 45 FU window closed

Fig. 1 Light grey colour filled boxes list sample sizes at the individual level. ‘Window closed’ indicates that the time window for com-
pleting that visit was over. ‘Drop out’ refers to a participant who was no longer in the study (no longer interested or employed, lack of
transportation, out of the country, moved, passed away, andwithdrew due tomisconduct). ‘Unable to reach’means a participant could
not be reached after a predefined number of attempts to contact them. BL, baseline; HbA1c, glycated Hb; FU, follow-up; SD, standard
deviation of cluster size; n refers to sample size at the cluster level

Worksite lifestyle intervention for farmworkers 2655

https://doi.org/10.1017/S136898002200129X Published online by Cambridge University Press

https://doi.org/10.1017/S136898002200129X


and control groups (P = 0·72 for treatment at time 0), sup-
porting successful randomisation. Time trend of the control
group showed increasing trend of BMI over time (β = 0·03
per month, P< 0·0001) and that of the intervention group
showed attenuated increase of BMI over time, but the dif-
ference in trend was not statistically significant (β = −0·01
for slope difference, P= 0·29). Figure 2 shows the longi-
tudinal data for BMI by group, from baseline (visit 0) to
the 1·5 year follow-up (visit 4).

In the secondary outcomes analyses (waist, HbA1C, SBP
and total cholesterol), time trend in the control group
showed increasing trend in all outcomes, except for SBP
(P = 0·29). No significantly different trend in any outcome
(P > 0·27) was observed in the intervention v. control
groups (Table 2).

Sensitivity analyses results were qualitatively similar to
the main analyses. For example, the analysis of the primary
outcome (BMI) resulted in P-values=0·10–0·29 for the pri-
mary parameter (v. P= 0·29 in Table 2) (see online
Supplemental Table 1).

Discussion

This study aimed to evaluate the effectiveness of PASOS
SALUDABLES, a workplace-based obesity and diabetes
prevention intervention in a Hispanic, farmworker popula-
tion. Using a cluster randomised controlled trial design, we
found that participation in PASOS SALUDABLES did not
reduce BMI nor other chronic disease indicators (i.e. waist
circumference, HbA1C, blood pressure and cholesterol),
when it was delivered using a tailgate training format.

The current study findings differ from those previously
observed in the pilot intervention where BMI and waist cir-
cumference were significantly reduced, particularly among
female participants(14). Several differences may explain
these contrasting findings. The version of the PASOS
SALUDABLES intervention evaluated here was adapted in
order to meet the shorter format of a meal-break tailgate
training. Tailgate trainings are brief, informal training ses-
sions with a small group of workers usually gathered

Table 1 Baseline characteristics of study participants by arm

Intervention
(n 344)

Control
(n 271)

n % n %

Age, year
Mean 34·3 34·7
SD 9·5 9·3

Gender, Female 159 46·2 133 49·1
Education, years of schooling
Mean 7·0 7·1
SD 3·4 3·5

Marital status
Married/married-like 229 66·8 179 66·1
Single 88 25·7 52 19·2
Divorced 18 5·3 37 13·7

Birth country, Mexico 330 95·9 265 97·8
Primary language
Spanish 255 74·1 207 76·4
Indigenous 78 22·7 57 21
Other 11 3·1 7 2·6

Crop
Raspberry 179 52·0 156 57·6
Other berry 45 13·1 36 13·3
Not a picker 120 34·9 79 29·2

Job type
Harvester 221 64·2 190 70·1
Hoop crew 70 20·4 26 9·6
Other 53 15·4 55 20·3

Medical history
Asthma 6 1·7 3 1·1
High cholesterol 37 10·8 31 11·4
Hypertension 31 9·0 22 8·1

BMI, kg/m2

Mean 28·5 28·3
SD 4·6 4·7

Waist, cm
Mean 91·3 90·4
SD 10·2 10·2

HbA1C, %
Mean 5·6 5·5
SD 0·6 0·8

SBP/DBP, mmHg
Mean 120·4/76·8 120·2/77·1
SD 13·7/9·0 14·5/9·4

Total cholesterol, mg/dl
Mean 175·1 175·7
SD 39·2 36·1

DBP, diastolic blood pressure; HbA1C, glycated Hb; SBP, systolic blood pressure.

Table 2 Effectiveness of the PASOS SALUDABLES intervention
on primary and secondary outcomes

Factor β SE P-value

a. Primary outcome: BMI*
Month 0·03 0·005 <0·0001
Treatment 0·13 0·37 0·72
Month*treatment −0·01 0·01 0·29

b. Secondary outcomes

Waist circumference†
Month 0·10 0·02 <0·0001
Treatment 0·51 0·82 0·53
Month*treatment −0·02 0·02 0·33

HbA1C‡
Month 0·004 0·001 0·002
Treatment 0·006 0·06 0·91
Month*treatment 0·002 0·002 0·30

Systolic blood pressure§
Month 0·04 0·03 0·29
Treatment −0·17 1·08 0·88
Month*treatment −0·05 0·05 0·27

Total cholesterol‖
Month 0·43 0·13 0·001
Treatment −1·22 3·08 0·69
Month*treatment 0·000 0·18 0·99

HbA1C, glycated Hb.
*Sample sizes: 344/271 at visit 0; 263/239 at visit 1; 225/200 at visit 2; 238/220 at
visit 3 and 178/152 at visit 4, for intervention/control arm, respectively.
†Sample sizes: 343/270 at visit 0; 262/229 at visit 1; 225/200 at visit 2; 238/216 at
visit 3 and 177/154 at visit 4, for intervention/control arm, respectively.
‡Sample sizes: 342/271 at visit 0; 261/230 at visit 1 and 238/218 at visit 3, for
intervention/control arm, respectively.
§Sample sizes: 344/271 at visit 0; 263/231 at visit 1; 225/200 at visit 2; 238/221 at
visit 3 and 177/154 at visit 4, for intervention/control arm, respectively.
‖Sample sizes: 335/266 at visit 0; 262/229 at visit 1 and 238/218 at visit 3, for
intervention/control arm, respectively.
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around the tailgate of a truck right in the fields. Switching
the delivery of the intervention from employer-run health
clinics (as in the pilot) to theworksite fields aimed to reduce
participant burden and increase participation, particularly
among men. However, this meant reducing the sessions’
duration from 90 to 20 min to be delivered during a meal
break, removing the ∼20 min for doing physical activity
during the sessions and adding two more sessions to be
able to include all the topics. Thus, the intervention dose
in this effectiveness study was much lower than that in
the pilot. Weight loss interventions with greater dose (i.e.
more hours of intervention contact) resulted in greater
weight reduction in other populations(26,27). This reduction
of direct contact hours from 15 in the pilot to 4 h in this
study may explain the contrasting null findings, when com-
pared with the pilot. Another potential explanation may
relate to the time during the workday when the interven-
tion was implemented (lunch break), which may have
affected the level of participants’ engagement and, conse-
quently, the effectiveness of this educational intervention.

Furthermore, in the pilot study, randomisation was done
at the individual level that tend to show larger impact when
compared with effectiveness studies allocating geographi-
cally defined units (e.g. ranches) to treatment groups(28).
Given the agricultural worksite setting, cluster randomisa-
tionwas the only feasible option to implement the interven-
tion at the actual ranches and the best one to reflect a
real-world setting.

On the other hand, this study indicated that implement-
ing a health promotion intervention with farmworkers at
their worksite place (i.e. ranches) is feasible. This study

enrolled more than six hundred farmworkers and retained
80 % of them through the end of the intervention.
Furthermore, this worksite-based approach resulted in
higher participation of men (53 %) compared with the pilot
study (28 %), which was implemented at community clin-
ics. Hispanic men have experienced a greater increase in
obesity prevalence in the past two decades than non-
Hispanic White men(29). Thus, the tradeoff between greater
reach v. lower intervention dose needs to be carefully
considered in future implementation of the PASOS
SALUDABLES intervention. Future implementations may
benefit from increasing the number of tailgate sessions to
increase back the total amount of contact time (i.e. inter-
vention dose) and conducting the sessions during paid
work time, instead of their break time, to increase partici-
pants’ engagement and retention.

Several limitations of the study are important to con-
sider. In particular, the inability to blind participants to
the intervention, which could have introduced bias.
However, the use of an active control group (i.e. control
group participants received unrelated education) may have
allowed for blinding of participants to the study hypothesis
and also accounted for potential treatment effects related to
attention received from the study staff(30). Furthermore, the
study statistician (data analyst) was blinded to treatment
identity. Second, the unexpected changes in work crews
in the study ranches (i.e. clusters) may have resulted in
cross-contamination. Close communication with ranch
managers was maintained to reduce the impact of this
labour management change as much as possible.
Another limitation is the relatively small number of clusters

Fig. 2 Time variable coded as visit number. Visit 0: baseline; visit 1: end of intervention or 3-month follow-up; visit 2: 6-month follow-
up; visit 3: 1-year follow-up; visit 4: 1·5-year follow-up. Blue circles and blue bars denote pointwise unadjusted estimates and 95%CI
for the intervention arm. Red circles and red bars denote pointwise unadjusted estimates and 95% CI for the control arm
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in the study (six per group). Clustered RCT generally
require very large sample size (and many clusters), and
although in our study the intra-class correlation for themain
outcome (and secondary ones) at the cluster level was
essentially zero, it was naturally high within a person.
Thus, we cannot rule out lack of power to detect significant
differences. Furthermore, as with most longitudinal studies,
losses to follow-up occurred (n 122, or 20 % by the end of
the intervention). We tried to address this by making sev-
eral attempts to reach participants through the 18months of
follow-up and by including all data available in the
repeated measures analysis. Finally, due to missing out-
come data for those lost to follow-up and participants with
none or very minimum exposure to the intervention, we
adopted a less strict intent-to-treat analysis approach (i.e.
modified intent-to-treat). Nevertheless, modified intent-
to-treat analysis is widely used in longitudinal RCT and
does not seem to bias trial results(31) or lead to more favour-
able results in RCT(32). Throughout our analyses (i.e.main v.
sensitivity analyses and primary v. secondary outcomes),
our results are highly robust.

Conclusions

The PASOS SALUDABLES intervention, when it was imple-
mented at the worksite (i.e. fields) during meal breaks
using a tailgate format, did not reduce BMI, waist circum-
ference, glycated Hb (a diabetes biomarker), blood pres-
sure or cholesterol among farmworker participants.
Despite the potential for greater reach, careful considera-
tion of the trade-offs of delivering a lifestyle intervention
as a meal-break tailgate training in the worksite is needed.
Nevertheless, this unique study indicated that efforts to
engage Latino farmworkers in research and interventions
can succeed when research and programming occurs at
their worksite.
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