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behaviour interventions on truck drivers’ health?
A systematic review and meta-analysis
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Abstract

Background Truck drivers are a vital workforce, but have higher rates of obesity and other chronic diseases

than the general population. The occupation’s sedentary nature, limited physical activity opportunities and access
to healthy food, and irregular sleeping patterns contribute to poor health. This systematic review and meta-analysis
aimed to evaluate the effectiveness of interventions on health behaviours and cardiometabolic biomarkers of health
in truck drivers.

Methods A systematic search was conducted in February 2024, and reported according to PRISMA 2020 guidelines.
Experimental studies targeting physical activity, sedentary behaviour, sleep, diet, weight loss, drug/alcohol use, and/
or smoking were eligible. Two reviewers independently screened and completed data extraction and risk of bias
assessment. Data were combined at the study level. Pooled statistics were calculated using mean differences (MD)
or standardised mean differences (SMD) for outcomes that were reported in >2 studies. Pre- and post-intervention
means and standard deviations (SD) for the intervention and control groups were used to compute effect sizes.

Results Nineteen studies (n=2137 participants) were included. Meta-analyses found a small-to-moderate increase
in fruit and vegetable consumption (SMD 0.32, p=0.03) with no other significant effects on other outcome variables.
Conclusions Interventions are moderately effective in increasing truck drivers'fruit and vegetable consumption,
but not other outcomes. There is a dearth of research in the driver population compared to other occupational
groups. Future interventions should consider workplace and environmental factors to promote the health and well-
being of truck drivers.

Trial registration The study protocol was registered on PROSPERO (CRD42021283423).

Keywords Physical activity, Diet, Cardiometabolic health biomarkers, Freight worker
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by freight, valued at £124 billion per year [3]. Not only is
truck transportation a billion-dollar industry, but it also
employs up to 5.8% of the total US workforce [4], with
similarly high rates of employment observed in the UK
[3] and Australia [2].

Truck driving is characterised by irregular shift work,
prolonged working hours while driving, sleep depri-
vation [5], and limited access to healthy food [6]. The
health and safety risks associated with shift work are well
established [7], and the occupational demands and envi-
ronment of truck driving present limited opportunities
for healthy behaviour. Consequently, unhealthy lifestyle
behaviours including poor dietary choices, high amounts
of physical inactivity and sedentary behaviour, smoking,
excessive alcohol consumption and sleep deprivation are
highly prevalent amongst truck drivers [8, 9]. Moreover,
many truck drivers also have poor cardiometabolic risk
profiles, including high rates of overweight and obesity,
hypertension, hypercholesterolaemia, and elevated blood
glucose [8]. More than half (54.3%) of truck drivers in
Australia are obese, compared to the national obesity rate
of 32.5% [10]. The truck driving profession is also ranked
as having one of the highest rates of illness and occu-
pational injuries such as depression and back pain [11].
Despite the high prevalence of poor health behaviours
and the disproportionate impact of chronic disease risk
factors, truck drivers have limited access to public and
private healthcare and social support networks [12]. Fur-
thermore, drivers also tend not to access healthcare when
injury or illness occurs, which can allow acute health
issues to become chronic [13].

Effective health promotion programs and interven-
tions targeting truck driver health behaviours are criti-
cal to addressing the substantial health risks and chronic
disease prevalence in this population. A 2015 systematic
review with narrative synthesis [14] investigating health
promotion interventions for truck drivers identified
some minor, short-term improvements in health behav-
iours (diet, physical activity (PA) and health outcomes
(Body Mass Index (BMI), percentage of body fat, and
blood pressure). However, the review had several meth-
odological limitations, such as article screening and data
extraction not performed in duplicate. Moreover, out-
comes were descriptively synthesised based on direction
of effect and statistical significance within each individ-
ual study, with no meta-analysis completed. Since this
first systematic review, two other relevant reviews have
been conducted [8, 15]. One [8] narratively synthesised
data describing truck drivers’ health and risk behaviours,
cardiometabolic health biomarkers, and mental health,
but did not evaluate effectiveness of interventions. The
other [15] focused on the effectiveness weight loss inter-
ventions for truck drivers. This review concluded that
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interventions may support successful weight loss, but
there were few studies (n=>5), low certainty of evidence,
and results were synthesised via narrative synthesis only”

Objectives

Given these limitations there is a need to update and syn-
thesise the current evidence base, including recent inter-
vention studies to improve truck drivers’ health outcomes
[16-18], using current best practice systematic review
methodologies. Further, meta-analyses are required to
inform a more precise estimate of intervention effects on
relevant health-related outcomes. This will inform the
future planning of interventions and programs to improve
truck drivers’ health. Therefore, this study aimed to con-
duct a systematic review with meta-analysis to evaluate
the effectiveness of interventions on health behaviours
and cardiometabolic health biomarkers in truck drivers.

Methods

This systematic review is reported in accordance with the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses statement [19].

Eligibility criteria

We included studies investigating the effects of interven-
tions on health behaviours and cardiometabolic health
biomarkers in truck drivers. Eligible study designs were
experimental studies including, randomised controlled tri-
als (RCTs), cluster RCTs, quasi-experimental studies and
pre-post studies. Where samples included various types of
drivers (e.g., truck, taxi, bus), > 50% of the sample had to
be identified as “truck” drivers to be included. We included
studies of health behaviour interventions that targeted
one or more of the following: PA, sedentary behaviour,
sleep, diet, weight loss, drug use, alcohol use, and smok-
ing. Interventions that did not target cardiometabolic
health outcomes were not included (e.g., pain). We did not
impose restrictions based on the number of participants,
or intervention delivery format, duration, or frequency.

Information sources and search strategy

We searched MEDLINE, Embase and Emcare electronic
databases from inception to February 2024. Search
strategies were developed with guidance from an aca-
demic librarian and employed keywords and MeSH sub-
headings related to truck drivers and motor vehicles,
and health behaviour interventions (e.g., exercise, diet,
tobacco, sleep, alcohol). The complete search strategy is
available in Supplementary File 1. We searched key jour-
nals and screened reference lists of included studies to
identify additional eligible studies. Grey literature was
not included in the search.
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Selection process

Identified studies were imported to Endnote [20], where
duplicates were removed, and then imported to Covi-
dence [21] where screening was carried out using a cri-
teria checklist (Supplementary File 2). Screening was
conducted in two stages: 1) titles and abstracts, and 2)
full text. Studies were screened in duplicate at each stage
by five reviewers (RV, KS, EO, CR, and ZM). All disagree-
ments were resolved by discussion.

Data collection process, data items and study risk of bias
assessment

Three reviewers (RV, KS, EO) independently extracted
data and assessed study quality in duplicate using a cus-
tomised data extraction form (Supplementary File 3).
Extracted data were compared for consistency, with dis-
crepancies resolved through discussion between review-
ers. We extracted data related to study characteristics
(study design, country, sampling strategy, sample size),
participant characteristics (age, sex, ethnicity), interven-
tion characteristics (health behaviours targeted, duration,
use of theory), outcome measures (type of measure, tool
used, validity/reliability, measurement timepoints), and
results (as means and standard deviations, p-values). We
used the Critical Appraisal Skills Program (CASP) [22]
for RCTs to assess risk of bias. Attention was given to
the domains: randomisation processes, blinding of par-
ticipants and reporting of results. For non-randomised
trials, items related to randomisation processes and par-
ticipant blinding were scored as “Not applicable”

Effect measures and synthesis methods

The outcomes of interest were PA, sedentary behav-
iour, sleep, diet, smoking, and alcohol consumption
and cardiometabolic health biomarkers, including BMI,
weight, waist circumference, blood pressure, and blood
cholesterol.

Data were combined at the study level. Pooled statistics
were calculated using mean differences (MD) or stand-
ardised mean differences (SMD) using RevMan software
[23] for outcomes that were reported in > 2 studies. Pre-
and post-intervention means and standard deviations
(SD) for the intervention and control groups were used to
compute effect sizes. If means and SD were not reported,
authors were contacted or mean and/or SD were esti-
mated from reported data (e.g., median and range) using
recommended formulas [24]. Studies were excluded from
the meta-analyses if the authors could not be contacted
and mean or SD could not be estimated.

Meta-analyses for each outcome were undertaken
to 1) compare the effects of intervention versus com-
parison groups (using post-intervention means and SD
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of the intervention and comparison groups from RCTs
only), and 2) assess the change in outcomes between
pre-and post-intervention (using pre- and post-interven-
tion data from all included studies). Heterogeneity was
assessed using the I? statistic to quantify the proportion
of total variability in study estimates attributable to het-
erogeneity rather than sampling error [24]. The follow-
ing cut-offs for I* were used: 0-29%= no heterogeneity;
30—-49%= moderate heterogeneity; 50—74%= substantial
heterogeneity; and 75-100%= considerable heterogene-
ity [25]. Publication bias was assessed using funnel plots
[26]. SMDs and corresponding standard errors were
plotted against each other, and asymmetries or missing
sections within the funnel plot were assessed to deter-
mine the presence of publication bias [26]. Standardised
classifications for the magnitude of effect were used: 0.20
representing a small effect, 0.50 representing a medium
effect, and 0.80 representing a large effect [27].

Reporting bias and certainty assessment

Certainty of evidence for each outcome was assessed by
RV using the GRADE approach [28]. Certainty of evi-
dence for individual outcomes were graded as follows:

+ High certainty: further research is very unlikely to
change our confidence in the effect estimate.

+ Moderate certainty: further research is likely to
have an important impact on our confidence in the
effect estimate and may change the estimate.

+ Low certainty: further research is very likely to have
an important impact on our confidence in the effect
estimate and may change the estimate.

+ Very low certainty: we are very uncertain about the
effect estimate.

We exported data from RevMan5 [23] into GRADE-
pro GDT software [29] to produce a summary of find-
ings table for; assessment tools, follow-up range, timing
of follow-up, study design, number of studies, total
sample sizes, effect estimates and certainty of the evi-
dence. The table was generated based on the recom-
mendations of the Cochrane Handbook for Systematic
Reviews of Interventions [30] and included; primary
and secondary outcomes in the review, intervention
effects; the number of participants and studies address-
ing each outcome and; a grade for the overall certainty
of the body of evidence for each outcome.

Results

Study selection

The electronic search yielded 1122 results after 5328
duplicates were removed. No additional records were
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identified from hand-searching key journals or review-
ing the reference lists of included studies. A total of
96 full texts were reviewed, from which 18 studies (21
reports) were included in the review (see Fig. 1 for rea-
sons for exclusion, supplementary file 4 for individual
studies excluded). One further study was identified
from contacting authors, to provide a total of n=19
included studies. In three instances, outcomes from
a single sample were presented across three studies
(Gilson et al., 2016 [31], 2017 [16]; Puhkala et al., 2015
[32], 2016 [33] and Clemes et al. 2022 [34], Ruettger
et al. 2022 [35] and Guest et al. 2023 [36]. This review
presents findings from each of these publications as a
single study.
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Study characteristics

A summary of study characteristics is shown in
Table 1: Overview of Included Studies. Of the 19
included studies (23 individual papers), k=3 were
RCTs [32, 33, 37, 38] k= 3 were quasi-RCTs [39-41],
k=4 were cluster RCT [18, 34-36, 42, 43], k=7 were
single-arm pre-post [16, 17, 31, 44-49] , and k=1 was
a pilot within-subjects study [50]. Studies were con-
ducted in the US (k=9), Europe (k=2 Finland, k=2
United Kingdom, k=1 Sweden, k=1 Germany) and
Australia (k=3) and Taiwan (k=1). Interventions were
conducted at worksites/truck depots in k=16 studies,
and the intervention setting was unclear in k=3 studies
[32, 33, 39, 40].

[ Identification of studies via databases and registers
) _
- Records identified from*:
o Databases (n = 16551 ) Records removed before
‘§ Medline n=4693 screening:
& Embase n = 5636 —» Duplicate records removed
= Emcare n= 6222 by covidence (n = 5328)
§
' \ 4
Records screened Records excluded**
—>
(n=11223) (n=11123)
\ 4
Reports sought for retrieval Reports not retrieved
—>
= (n=197) (n=0)
=
o
g
A \ 4
- Reports excluded n= 78
I(:r:eE)%r;s), assessed for eligibility ., Conference abstract (n = 21)
B No intervention (n = 18)
Duplicate (n = 14)
Wrong intervention (n = 11)
Wrong study design (n = 6)
Wrong outcomes (n = 4)
Wrong language (n = 2)
N .
v Wrong population (n = 2)
o Studies included in review
S (n=19)
° Reports of included studies
= (n=21)

Fig. 1 PRSIMA Flow diagram
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Population

The 19 studies had a total sample of #=2,137 participants.
Among the k=14 studies that reported gender, 94.3% of
participants were male, and the mean age was 46 years.

Interventions

A detailed summary of the individual study and inter-
vention characteristics is provided in Table 1: Overview
of Included Studies. Interventions ranged in duration
from two weeks [18] to 12 months [32, 33]. Most stud-
ies (k=14) delivered multi-component interventions
that targeted numerous health behaviours including
increasing PA (k=11) [16, 18, 31-34, 37, 40, 42-44, 47,
49], increasing fruit and vegetable intake (k=11) [16-18,
31-34, 40-42, 44, 46, 47], losing weight (k=2) [44, 46],
improving sleep behaviours (k=>5) [38, 42, 44, 45, 49]
and ceasing smoking (k=3) [40, 46, 49]. Individualised
health education sessions were provided in 11 studies
[18, 32, 33, 37—-42, 44, 46, 50] and group education ses-
sions by three studies [16, 31, 34]. This was supported
by educational resources, including physical materials
and handouts, exercise equipment [16, 17, 31, 40, 41, 45,
46, 49], online training packages/web applications [18,
34, 39, 42-44, 47, 50], and audio materials [17]. Moti-
vational interviewing (MI) was provided by nearly 50%
of the included studies (k=8). The volume of MI varied
between studies, providing MI in a single instance to
facilitate initial goal-setting (k=2) [40, 46], whilst others
(k=6) provided MI throughout the intervention. Eleven
studies described a theoretical framework for the inter-
vention. Theories used included Social Cognitive The-
ory [34, 46, 48, 49], Behavioural Self-Monitoring Theory
[44], the Health Action Process Approach [32, 33], the
Transtheoretical Model [38, 46], the Social Contextual
model [37], the Health Belief Model [39] and Self-Effi-
cacy theory [37].

Outcomes

Studies reported on a range of outcomes, broadly catego-
rised as either a) health behaviours or b) cardiometabolic
health biomarkers.

Health behaviour outcomes

Physical activity was assessed in k=13 studies [16-18,
31-34, 37, 40, 42, 44, 47, 50]. Assessment methods
included pedometers (k=3) [16, 17, 31-33], accelerom-
eters (k=4) [34, 42, 49, 50], and self-report measures
(k=8) [17, 18, 32, 33, 37, 40, 44, 47, 50]. Fitness testing
was conducted in k=5 [40, 41, 43, 44, 49] studies. Die-
tary outcomes were assessed in k=13 studies [16-18,
31-34, 39, 40, 42, 44, 46, 48-50] using either validated
published questionnaires (k=6) [17, 18, 39, 44, 48, 50] or
study developed self-report tools (k=7) [16, 31, 40-42,
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46, 47, 49]. Sleep outcomes were assessed in k=6 stud-
ies [18, 32, 38, 42, 45, 50] using actigraphy (k=3) [38, 42,
45], validated sleep scales (k=5) [18, 38, 42, 49, 50] or
self-reported sleep quality (k=4) [38, 42, 45, 49]. Smok-
ing frequency was assessed in k=3 [40, 46, 49] and alco-
hol use in k=1 [49].

Cardiometabolic health biomarkers

BMI was assessed in k=15 studies [16—18, 31-34, 39-42,
44, 46-50]; blood pressure in k=10 [16-18, 31-33, 40,
41, 44, 46, 49, 50]; cholesterol in k=8 studies [17, 18, 32,
33, 40, 41, 44, 49, 50], fasting blood glucose by k=8 stud-
ies [17, 18, 32, 33, 40, 41, 44, 47, 49]; and anthropometric
(e.g., body fat %) by k=2 studies [18, 32, 33].

There were sufficient data to perform meta-analyses of
intervention versus comparison groups for the following
outcomes: PA, weight, total cholesterol, HDL cholesterol,
systolic blood pressure, diastolic blood pressure and fast-
ing blood glucose. For meta-analyses of change between
pre-and post-intervention, there were sufficient data for
the following outcomes: PA, fruit and vegetable intake,
weight, BMI, sleep quality, sleep duration, total choles-
terol, HDL cholesterol, LDL cholesterol, systolic blood
pressure, diastolic blood pressure, and fasting blood
glucose.

Risk of bias in studies

The CASP for RCTs [21] was used to assess risk of bias.
The results of the risk of bias assessments are shown in
Table 2. Nearly all the RCTs (including cluster RCTs)
were considered moderate quality [18, 32—34, 38, 42, 43]
scoring > 6/11on the CASP tool. There were issues relat-
ing to blinding of participants, risk assessment and local
application. There was greater variability in the qual-
ity of the Quasi-RCTs (k=4); with scores ranging from
1/11 (scoring only for focussed research question) [44] to
4/11 [46] with issues relating to randomization, attrition,
blinding, baseline differences, reporting of results, risk
assessment and local application.

Of the single-arm studies, 7 of the 11 CASP questions
were applicable (criteria relating to group assignment,
baseline differences between groups and level of care
received were all not applicable.) Scores ranged from 0/7
[50] to 3/7 [17, 45, 47, 49]. Typically, single-arm studies
performed poorly on reporting results, an estimate of
the effect of the intervention, risk assessment and local
application.

Results of syntheses

We grouped studies according to their design. Results
from intervention vs control meta-analyses are presented
first, followed by results from pre-post-intervention
meta-analyses. Finally, narrative syntheses are presented
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Table 2 Risk of bias of included studies
Blinding : Were et the Dothebenefits | (o theresults | Would the experimental
Baseline % . Were the effects precision of the | of the % 2 5 5
STo intervention > 3 3 4 be applied to intervention provide greater
Focussed | Random Drop out similarities of intervention estimate of the | experimental £ Overall ROB
. » -~ and control K i i . your local value to the people in your
2 > between reported interventionor | intervention S G (%)
gl s groups treated ) A population/in care than any of the existing
groups? ally? comprehensively? | treatment effect | outweigh the el il
o J reported? harms and costs | ¥ g &
Comparison Group
Holmes et v x x x | x| x x x x x 7 x x 18%
al1996°
Hedberg
x x v x | x| x v x x x v x x
et al 1998° 7%
I I
Ol sor: etal £ nfa o | | n/a n/a i x x x x 13%
2009
Sorcron v x x x| x| v v x x v = * = 2
et al 2010°
Puhkala et
al
v v v sclFicl i v v v v x x x
2015/201 64%
6+
Olson
2016et 7 x v x| x| x v & v e x x x 55%
alr
Pylkonnen
e al 7 v v x | x| x £ i v v x x x 64%
2018*
Chang et v x x x| x| x & v x x x x x 27%
al 2022
Clemes et v v o
x | x| v v v v v v v x 85%
al 2022
Gawliket ” v x e | | s y v 7 v x v x 55%
al 2022
Gilsonet o e * ool ||| v 7 v v % v x 57%
al2023
Dlscnsial |- v v x | x| x v x v v x x x 55%
2023
E Were Waslt_he Dothe benefits Can the results Would the experimental
Baseline 3 Were the effects precision of the | of the be applied to intervention provide greater
Focussed | Random Drop out similarities of intervention estimate of the | experimental op P 5 & Overall ROB
. " and control g I 3 " your local value to the people in your
Hon? 2 between reported intervention or | intervention G e S (%)
a [b e |groups | roups treated » ol i population/in care than any of the existing
) 2 2 i ions?
equally? reported? hsins and costs your context? interventions?
Single Arm
v
Heaton et n/|n|n/
v v x x x x x x
212010 ne alrl|a 43%
Thiese et n/|{n|n/
v v v x x x x x x 4
al2015 n/a a|/a] a 2%
Sendall et 7 ol v n/[n]|n/ 7 N " " % . . —_
al2016 a |/a| a
Gilsonet nf|n|n/
v v x x x x x x x
al2016* n/a al/a]a 28%
Wilsonet v ofa v n/|n|n/ v 3 " ™ i i i 38%
al2018 a |/a| a
Varela- it |-as |57
Mato et al v n/a v x x x x x x x 43%
a |/al| a
2018
Olsonetal « i < n/|n|n/ N > . . - N 5 %
2020 a |/fa| a

*=RCT, A=Cluster-RCT,$=Quasi-RCT, #=pre/post, n/a = not applicable, i = yes, (i = no/can’t tell

for the outcomes that could not be meta-analysed (Sum-
mary of Findings Table — Table 3).

Meta-analyses - intervention vs comparison groups

Figure 2 summarises the findings of meta-analyses compar-
ing intervention to comparison groups. There was no sig-
nificant effect in favour of the interventions for PA, (k=5,
n=1085, SMD=0.18 [95% CI=-0.05, 0.41], P=52%, p=0.12,
very-low certainty evidence). No effect was found for total
weight reduction (k=5, #=1043, SMD=0.15, [95% Cl=-
0.07, 0.38], P=40%, p=0.17), total cholesterol (k=3, n=930,
SMD=0.01, [95% CI=-0.30, 0.31], ’=58%, p=0.97), HDL
(k=4, n=1043, SMD=-0.02, [95% CI=-0.16, 0.12], P=0%,
p=0.77), systolic blood pressure (k=2, n=479, SMD=0.11,
[95% ClI=-0.45, 0.66], ’=57%, p=0.71), diastolic blood
pressure (k=2, n=479, SMD=0.36, [95% CI=-0.63, 1.34],
P=83%, p=0.48), and fasting blood glucose (k=3, n=586,
SMD=0.21, [95% CI=-0.14, 0.57], ’=59% p=0.24). There

was insufficient data for meta-analyses of dietary intake,
sleep, smoking, and alcohol use. Certainty of evidence was
low for HDL, and very-low for all other outcomes.

Meta-analysis of change between pre-and
post-intervention

Pre-post-intervention group changes were calculated for
the following health behaviours: PA, dietary intake, sleep,
and weight and cardiometabolic biomarkers of health,
including total cholesterol and fasting blood glucose.
These are represented graphically in Fig. 3. There was a
moderate increase in PA from pre- to post-intervention
(k=12, n=504, SMD=0.44 [95% CI=0.24,0.64], P=43%,
p<0.0001). Results of subgroup analyses showed no dif-
ference between self-reported (SMD=0.52 [95%CI=0.28,
0.76]) and accelerometer-assessed PA (0.19 [95%CI=-
0.19, 0.51]; test for subgroup differences: x> =2.58,
p=0.11, I>’=61% — Supplementary File 5.
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Std. Mean Difference
Study or Subgroup  Weight IV, Random, 95% CI
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Std. Mean Difference
IV, Random, 95% CI

3.1.1 Physical activity

Clemes 2022 21.6% 0.15[-0.16, 0.46]
Gawlik 2022A 10.2% 0.03[-0.57,0.64]
Gawlik 2022B 10.0% -0.48[-1.09,0.14]
Olsen 2016 28.8% 0.26 [0.07,0.44]
Olson 2023 11.3% 0.06 [-0.50, 0.62]
Puhkala 2015 18.0% 0.63[0.25,1.00]

Subtotal (95% CI) 100.0% 0.18 [-0.05, 0.41]
Heterogeneity: Tau*= 0.04; Chi*=10.37, df=5(P=0.07); F=52%
Test for overall effect Z=1.56 (P=0.12)

3.1.2 Weight

Clemes 2022 28.5% 0.04 [-0.27,0.35]
Holmes 1996 7.0% 0.92[0.13,1.70]
Olsen 2016 44.2% 0.06 [[0.12,0.25]
Puhkala 2015 20.3% 0.25[-0.15, 0.66]

Subtotal (95% CI) 100.0% 0.15[-0.07, 0.38]
Heterogeneity: Tau*=0.02; Chi*=5.00,df=3{P=0.17), F= 40%
Testfor overall effect Z=1.38(P=017)

3.1.3 Total cholesterol

Clemes 2022 38.5% 0.10[-0.21,0.41]
Holmes 1996 10.5% 0.58 [-0.29, 1.45]
Olsen 2016 50.9% -0.18 [-0.37, 0.00]

Subtotal (95% CI) 100.0% 0.01 [-0.30, 0.31]
Heterogeneity: Tau*=0.04, Chi*=4.71,df=2 (P=0.10);, F= 58%
Testfor overall effect: Z=0.03 (P=0.97)

3.1.4 HDL cholesterol

Clemes 2022 21.7% 0.00[0.31,0.31]
Holmes 1996 2.8% 0.30 [-0.56, 1.16]
Olsen 2016 60.5% 0.01 [-0.17,0.20]
Puhkala 2015 15.0% -0.25-0.62,0.12]

Subtotal (95% CI) 100.0% -0.02 [-0.16,0.12]
Heterogeneity: Tau*= 0.00; Chi*= 210, df= 3 (P=0.55); F= 0%
Testfor overall effect Z=0.29(P=0.77)

3.1.5 Systolic blood pressure
Holmes 1996 30.6% 0.53[-0.24,1.30]

Olsen 2016 69.4% -0.08 [-0.27,0.10]
Subtotal (95% CI) 100.0% 0.11 [-0.45, 0.66]

Heterogeneity: Tau*=0.11; Chi*=2.30,df=1 {P=0.13), F=57%
Test for overall effect. Z=0.37 (P=0.71)

3.1.6 Diastolic blood pressure
Holmes 1996 42.3% 0.94[0.14,1.75)

Olsen 2016 57.7% -0.07 [-0.26, 0.11]
Subtotal (95% CI) 100.0% 0.36 [-0.63, 1.34]

Heterogeneity: Tau*=0.43, Chi*=5.86, df=1 (P=0.02); F=83%
Test for overall effect Z=0.71 (P=0.48)

3.1.7 Fasting blood glucose

Holmes 1996 12.7% 0.66 [-0.22,1.55]
Olsen 2016 51.3% -0.01 [-0.18,0.17]
Puhkala 2015 36.0% 0.37 [-0.00,0.74]

Subtotal (95% CI) 100.0% 0.21 [-0.14, 0.57]
Heterogeneity: Tau*= 0.06; Chi*= 4.89, df= 2 (P = 0.09); F= 59%
Test for overall effect Z=1.17 (P=0.24)

Fig. 2 Meta-analysis results of intervention versus comparison conditions*
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Std. Mean Difference

Std. Mean Difference

Study or Subgroup  Weight IV, Rand 95% CI d 95% CI
1.1.1 Physical activity
Clemes 2022 5.3% 0.18 [-0.59, 0.95] N
Gawlik 2022A 12.2% 0.64 [0.23,1.05) =
Gawlik 20228 11.9% 0.89[0.47,1.30] =
Gilson 2016 7.0% 0.08 [-0.56, 0.71] B
Mato 2017 11.7% 0.25[-0.18, 0.67] T
Olsen 2009 6.9% -0.42[-1.06,0.22] —=
Olsen 2016 20.5% 0.42[0.24, 0.61] -
Olsen 2020A 3.4% 0.62 [-0.39, 1.63] N
Olsen 20208 3.4% 0.42[-0.58,1.41] -1
Olson 2023 Not estimable
Puhkala 2015 12.8% 0.77[0.38,1.15] -
Thiese 2015 4.8% 0.48 [-0.33,1.30) = T
Subtotal (95% CI) 100.0% 0.44 [0.24, 0.64] L 3
Heterogeneity: Tau?*= 0.04; Chi*=17.48, df=10 (P = 0.06); F= 43%
Test for overall effect: Z= 4.36 (P < 0.0001)
1.1.2 Exercise self-efficacy
Olsen 2009 53.9% 0.29 [-0.30, 0.89] —i—
Wilson 2018 46.1% 0.40[-0.24,1.04] T
Subtotal (95% CI) 100.0% 0.34 [-0.10, 0.78] R
Heterogeneity: Tau®= 0.00; Chi*= 0.06, df=1 (P = 0.81), F=0%
Test for overall effect Z=1.53 (P=0.13)
1.1.3 Fruit and vegetable consumption
Gilson 2016 8.9% 0.98 [0.26, 1.69) =
Mato 2017 15.4% 0.29 [-0.08, 0.66] ™
Olsen 2009 10.3% 0.26 [-0.36, 0.88) —
Olsen 2016 19.3% 0.34[0.16, 0.53] -
Olsen 2020A 57% -0.52 [-1.52,0.48] _—
Olsen 2020B 5.6% -0.62 [-1.64,0.39] —
Puhkala 2015 14.8% 0.99 [0.60, 1.39] —
Sorenson 2010 20.0% 0.05[-0.09,0.19) »
Subtotal (95% CI) 100.0% 0.32 [0.04, 0.60] ®
Heterogeneity: Tau*= 0.10; Chi*= 31.45, df=7 (P < 0.0001); F=78%
Test for overall effect Z=2.21 (P=0.03)
1.1.4 Weight or Body mass index
Holmes 1996 1.9% 0.48[-0.25,1.21) T
Mato 2017 7.5% 0.00[-0.37,0.37] o
Olsen 2009 21% 0.66 [-0.03,1.35) 1
Olsen 2016 28.5% 0.08 [-0.10, 0.26] *
Olsen 2020A 1.1% -0.07 [-1.05,0.91) T
Olsen 20208 1.1% 0.03 [-0.95,1.01) D E—
Puhkala 2015 6.0% 0.51[0.10,0.92)
Sorenson 2010 47.6% 0.02[-0.12,015) o
Thiese 2015 1.6% 0.05 [-0.75, 0.85) 1
Wilson 2018 25% 0.09[-0.54,0.73) L
Subtotal (95% CI) 100.0% 0.09 [-0.01,0.19] ¢
Heterogeneity: Tau*= 0.00; Chi*=9.20, df=9 (P=0.42), F= 2%
Test for overall effect: Z=1.68 (P = 0.09)
1.1.5 Sleep quality
Olsen 2016 37.0% 0.10 [-0.08, 0.28] -
Olsen 2020A 16.0% 0.89 [-0.15,1.93] e
Olsen 2020B 15.4% 1.12[0.04,2.19) — =
Olson 2023 31.6% 0.78[0.37,1.19] ——
Subtotal (95% CI) 100.0% 0.60 [0.05, 1.14] ‘
Heterogeneity: Tau®= 0.20; Chi*= 12.86, df= 3 (P = 0.005); F=77%
Test for overall effect: Z= 215 (P=0.03)
1.1.6 Sleep duration
Olsen 2016 27.9% 0.09[-0.10,0.27) -
Olsen 2020A 22.7% 0.20[-0.79,1.18] B
Olsen 20208 22.8% 0.00 [-0.98, 0.98] .
Olson 2023 26.6% 1.90[1.42,2.38) -
Subtotal (95% CI) 100.0% 0.58 [-0.50, 1.65] e
Heterogeneity: Tau®=1.06; Chi*= 48.29, df= 3 (P < 0.00001), F=94%
Test for overall effect: Z=1.05 (P = 0.29)
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Fig. 3 Meta-analyses of change in outcomes between pre-and post-intervention for PA, fruit and vegetable consumption, weight, BMI, sleep
quality and sleep duration
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A small, significant improvement was observed for
fruit and vegetable consumption from pre- to post-inter-
vention (k=8; n=1598; SMD 0.32, p=0.03). There was no
significant change in sleep quality, sleep duration, weight,
BM]I, total cholesterol, HDL, LDL, systolic blood pres-
sure, diastolic blood pressure, and fasting blood glucose
— Supplementary File 6.

Narrative summary for outcomes that could not be
meta-analysed

Smoking

The four studies that measured smoking as an outcome
(k=3) reported no significant changes following inter-
vention [40, 41, 49]. One study [46] reported associa-
tions between process outcomes (e.g., engagement with
program literature, number and perception of program
phone calls, etc.) and the likelihood of quitting but did
not report aggregated group data on the overall change
in smoking. In the study by Sorenson et al. [46], at post-
intervention the smoking cessation and weight manage-
ment group were significantly more likely to have quit
smoking compared to initial smokers in the control con-
dition (quit rate of 23.9% vs 9.1%, respectively).

Alcohol use

Only one study [49] reported on alcohol use. In a pre-
post design, Varela-Mato et al. [49] observed no statisti-
cally significant difference in units of alcohol consumed
per week (p=0.130) following a multi-component PA and
diet-focused intervention.

Discussion
This systematic review and meta-analysis assessed the
effectiveness of interventions for health behaviours and
cardiometabolic biomarkers of health in truck driv-
ers. Only 19 studies were identified, with most of this
research conducted on middle-aged male truck drivers
from the US. Various intervention strategies were used,
including goal-setting, lifestyle counselling, motivational
interviewing, health-behaviour education and training.
Meta-analyses demonstrated a small effect on fruit/vege-
table consumption for within-group trials. Effects were in
a favourable direction for physical activity, other behav-
ioural and cardio-metabolic outcomes but were not sta-
tistically significant. The studies included in this review
generally had a high risk of bias, resulting in an overall
poor quality of evidence. Additionally, the certainty of
evidence for each outcome was determined to be low to
very low.

The systematic review findings suggest that health
intervention programs for truck drivers may be effective
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in promoting physical activity and fruit and vegetable
consumption. However, this result needs to be inter-
preted with substantial caution. First, positive effects of
interventions for these outcomes could only be estab-
lished in pre-post analyses, considering within sample
change only. In contrast, there was no evidence for effec-
tiveness of health behavioural interventions on physical
activity, fruit and vegetable consumption (or any other
outcome), compared to control conditions. As such, pre-
post differences in physical activity or dietary behaviour
may be driven in part by confounding factors such as the
Hawthorne effect, rather than reflecting efficacy of the
intervention per se. In addition, our confidence in these
findings is impaired by the very-low certainty of evidence
for each of the effects. There is a critical need for further
research to develop our understanding of the effective-
ness of interventions for these and other health outcomes
in truck drivers.

Likewise, the meta-analysis findings showed that inter-
ventions appear to be ineffective in reducing weight or
improving cardiometabolic health biomarkers. Despite
these results being from between-group trials, the low
certainty of evidence for these findings makes interpreta-
tion challenging, but it is possible that the short duration
of interventions and follow-up periods may not be suffi-
cient to lead to changes in downstream health outcomes
such as weight, BMI, or cardiometabolic biomarkers [51].
A recent systematic review of systematic reviews of wear-
able activity trackers similarly reported strong evidence
of improvements in physical activity behaviour but not in
cardiometabolic health biomarkers [52].

It is important to acknowledge that the limited number
of studies identified in this review (k=19) may have con-
tributed to our findings of no significant difference for
many outcomes examined. In general, the meta-analysis
effects for behavioural and cardiometabolic markers were
in a favourable direction, but statistically non-significant.
In a number of cases, the effect sizes were large enough
to be meaningful, should they be true effects (e.g. SMD
>0.2 for diastolic blood pressure, fasting glucose and cho-
lesterol, and SMD >0.5 for sleep quality and sleep dura-
tion). However, given the very-low to low certainty of
evidence, we may expect effect estimates and confidence
intervals to change with further research.

For an industry as vital as the transport industry, the
body of evidence for health interventions for truck drivers
is surprisingly small compared to other occupations. For
example, a 2019 systematic review of health interventions
for nurses identified 136 studies, including 52 RCTs [53].
Moreover, a recent umbrella review of health interven-
tions for office workers identified 23 previous systematic
reviews [54], with 517 component studies (unadjusted for
overlap). The lack of research on truck drivers compared
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to other occupational groups may be due to the unique
challenges of the profession, such as working long hours
in varying locations, differing demands, and working
conditions [55]. This industry’s difficulty in engaging
with health interventions may reflect the lack of suffi-
cient funding for health promotion in this at-risk occu-
pation. The transport industry, however, is beginning to
take a more active interest in promoting the health and
well-being of drivers [56]. The “Driving Health” study
is an example of research and industry collaborating to
develop evidence-based wellbeing strategies to benefit
Australian drivers [56]. This project conducted research
to determine the major areas of health concern for driv-
ers, and to co-develop health programs that could be
implemented into workplaces [56]. So far the project has
released a free online training resource for supervisors
and managers to help better understand the factors that
influence driver health and wellbeing [56].

A key strength of our study is that it is the first meta-
analysis of the effects of health behaviour interventions
for truck drivers. We included a wide range of target
health behaviours, comprehensively synthesising the cur-
rent evidence base. In addition, we adhered to rigorous
systematic review and meta-analysis approaches, includ-
ing meta-analysis, risk of bias assessment and assessing
the certainty of the evidence. A limitation was that we
may have missed studies published in non-English lan-
guages (though there were none, to our knowledge), or
grey literature sources such as industry reports. The most
important limitations of our study related to the small
evidence base we had to work with. For example, there
were insufficient studies to conduct subgroup analyses
based on intervention characteristics, which would have
been valuable to inform future intervention development.

The health risks associated with the truck driver occu-
pation are significant and varied, ranging from physical
inactivity to poor diet and shift work. Further to this,
there are wider safety implications associated with truck
driver health, with evidence demonstrating drivers with
obesity have higher rates of accidents [57]. Given the
importance of the industry, future research must priori-
tise the development of practical and scalable healthy life-
style interventions to promote the health and well-being
of truck drivers. The majority of truck drivers are men,
who are widely recognised as being difficult to engage
in preventive health programs [55]. Most studies identi-
fied in this review have taken a personal responsibility
approach, i.e. the interventions were framed in terms of
teaching and encouraging individuals to take responsibil-
ity for their own health outcomes through their choices
and behaviours [58]. Further to this, recent statistics sug-
gest that more females are working in truck driver roles
with growth in the US from 8% in 2018 to 14% in 2022
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[59] and from 3.3% in 2016 to 4.3% in 2021 in Australia
[60]. However, such interventions may not account for
the broader workplace and environmental factors that
contribute to poor health outcomes among truck drivers.

Future interventions should adopt a multi-level
approach that considers the biological, social, and envi-
ronmental determinants of health. This could involve
workplace policies that encourage healthy behaviours,
such as providing subsidised lunches with fruit and
vegetables to ensure drivers have access to nutritious
food even on the road. Companies could also facilitate
access to exercise facilities at major truck stops to sup-
port for physical activity during rest breaks. An impor-
tant component to planning future interventions would
be to work with end-users and stakeholders using a co-
design process. This approach helps tailor the interven-
tions to the drivers’ needs and increases the likelihood
of successful implementation and ongoing sustainability
[61]. There also needs to be consideration for how these
interventions might work in low-middle income coun-
tries (LMIC). All the studies included in this review were
from very-high income countries (VHIC). Truck drivers
from LMIC have similar health risks and disease burden
as those from VHIC. However despite these similarities,
there is a significant health investment and assistance gap
for drivers from LMIC locations [62]. By addressing these
broader factors, interventions may be more successful
in promoting the health and well-being of truck driv-
ers, including those who may be traditionally harder to
engage in lifestyle programs. Furthermore, this approach
could lead to the development of more sustainable and
effective interventions that can benefit the wider truck
driver population.

Conclusion

This systematic review highlights the limited evidence
available on the effectiveness of health interventions for
truck drivers. Results suggest that interventions may
provide small-moderate beneficial effects on physical
activity, as well as fruit and vegetable consumption, over
time (i.e., within-sample) but not relative to control con-
ditions. Results from both within- and between-group
meta-analyses did not support the effectiveness for
weight loss nor cardiometabolic health biomarkers. The
very-low to low certainty of evidence for each of these
effects means that further research is very likely to have
an important impact on our confidence in effect esti-
mates, and perhaps the estimates themselves. This review
also underscores the need for further research that
takes a multi-level approach to promote the health and
well-being of truck drivers, considering the workplace
and environmental factors that may contribute to poor
health outcomes. As the transport industry increasingly
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recognises the importance of addressing driver health,
future research should aim to develop and implement
sustainable and effective interventions that address the
unique challenges facing truck drivers. Doing so could
have significant benefits, not just for the health and well-
being of individual drivers, but for the transport industry
as a whole.
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