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Abstract.

BACKGROUND: Compared to workers of larger companies it is less clear what health promoting interventions might be
beneficial for employees of small businesses and self-employed individuals.

OBJECTIVE: Our aim was to critically appraise trials investigating health promotion programs among small business
workers and self-employed individuals, by means of a systematic review.

METHODS: We conducted a search of primary studies using MEDLINE, Web of Science, LIVIVO and the Cochrane
library. Our assessment followed the recommendations of the Cochrane Handbook for Systematic Reviews of Interventions
and PRISMA.

RESULTS: We identified six trials including 5,854 participants from Asia, North America and Australia. Most were of
moderate methodological quality, only one was of low quality. Some of the supervised psycho-educational lifestyle programs
focusing on individual behavior changes showed benefits in terms of stress reduction and increased physical activity levels
among small enterprise employees.

CONCLUSIONS: There is a huge knowledge gap on evidence-based health promotion interventions for self-employed and
for small business workers, especially in Europe.
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1. Introduction

Absenteeism, presentism (i.e. working while sick,
but not 100% productive), and early retirement due
to ill health are associated with high economic costs
in many countries [1]. Andreyeva et al. estimated
for the U.S. that 8.65 billion dollars per year were
attributable to absenteeism caused by obesity [2].
Presenteeism also has considerable economic impli-
cations. Goetzel et al. evaluated that 25% of the
total costs caused by respiratory infections result
from presenteeism, whereas the proportion of costs
due to presenteeism in migraine/headache is esti-
mated at 89% [3]. In case of fatigue, they are even
higher than the direct healthcare costs. For the UK,
it was estimated that lost productivity due to pre-
senteeism for mental health reasons alone may cost
UK employers between 26-29 billion Pounds per
year [4]. Schultz et al. reported in their literature
review that health conditions are associated with a
loss of productivity in the workplace and presen-
teeism is a large component of the employer cost
of these health conditions [5]. The high economic
costs place a strain on businesses as well as gov-
ernments and individuals, and will probably increase
in the future due to aging workforces [1]. Studies
in large companies have demonstrated that health
promotion programs at the workplace that focused
on changes in lifestyle and disease management
(e.g. nutrition, or physical activity and overweight,
or high blood pressure), can improve employees’
health and result in economic benefits [6-8]. Spe-
cific wellness programs at the workplace are designed
to improve the health and wellbeing of workers.
Employers who integrate workplace wellness may
have a greater positive impact on healthy lifestyles
and absenteeism, for example, and therefore might
reduce healthcare costs [9]. As the recent COVID
pandemic showed, enterprises can use their settings
and contribute to preventive and health promoting
activities. For instance, workplace vaccination cam-
paigns represent a great opportunity to prevent the
spreading of infectious diseases and thus complement
other useful public health tools. Employers offering
free on-site vaccination may be particularly helpful
during pandemics to ensure adherence to vaccination
campaigns [10].

Self-employed individuals and employees of small
and medium-sized enterprises (SME) suffer from
mental and physical diseases at least as often
as, or even more frequently, than employees of
large enterprises [11-14]. Furthermore, there have

been indications that unhealthy lifestyle behav-
iors, including smoking as well as low fruit and
vegetable consumption, might be associated with
self-employment [15]. However, workplace health
promotion programs are less often implemented
by self-employed individuals and in SMEs than in
large enterprises [16—18], although these companies
account for a considerable share of the economy
[19, 20]. Self-employed individuals are less likely
to use cost-free preventive health services as com-
pared to standard workers [21]. Time constraints
and staffing are the most common barriers to imple-
mentation of workplace health strategies [22, 23].
These aspects result in psychological pressure by
SME owners and lower their engagement in creat-
ing wellbeing interventions for their employees. [24].
Additionally, SME owners, who play an important
role in implementing workplace health promotion,
often do not consider health promotion as a seri-
ous issue with regard to their activities. However,
some research has found that workplace health pro-
motion was successful regardless of the size of the
businesses [25]. For example, low-activity employ-
ees of a SME improved their body mass index,
stress levels and levels of presentism after taking
part in a physical activity intervention program for
three months [26]. Furthermore, a large Korean study
with over 20,000 participants showed significant
improvements regarding hyperlipidemia, obesity, and
smoking after a government-supported prevention
program for SME employees was implemented [27].
This is consistent with an older work-site health pro-
moting intervention in larger enterprises in the US.
The evaluation by Jeffrey et al. showed a reduced
smoking prevalence among the employees [28]. By
contrast, a previous study reported only little or
no changes in absenteeism, presentism, stress and
depression [29]. Since no comprehensive overview of
the effects of these programs is available, the first sys-
tematic review was conducted to provide a summary
of trials that evaluated health promotion interventions
for SME employees in order to determine their ben-
efits and any harm caused regarding health-related
outcomes.

2. Methods

For this systematic review, we followed the guide-
lines of the Cochrane Handbook for Systematic
Reviews of Interventions version 6.0 [30] and the rec-
ommendations of the Preferred Reporting Items for
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Systematic Reviews and Meta-Analyses (PRISMA)
statement [31]. This study, as a literature review, is
exempt from Institutional Review Board approval.

2.1. Search strategy

We searched PubMed (i), Web of Science (ii),
LIVIVO (iii) and Cochrane library (iv) databases up
to November 2021 using the following search strings:

(i) (“Small  Business”’[Mesh]) OR  “self-
employed”;

(i) “self-employ*” (All Fields) or “freelanc*”
(All Fields) or “free agent*” (All Fields)
or “small business*” (All Fields) or “small
enterprise*” (All Fields) or “micro business*”
(All Fields) or “small and medium-sized
enterprise®*” (All Fields) AND TS="health
promotion*” or TS=“occupational health*”
or TS=“intervention*” or TS="promotion
of health*” or TS=“health support*” or
TS="excercise*” or TS=“workplace health*”
or TS=“health campain*” or TS=*“prevention*”
or TS=“preventive*” or TS="health educa-
tion*” or TS="health literacy*”;

(iii) “self-employ*” OR “freelanc*” OR “free
agent*” OR “small business*” OR “small
enterprise*” OR “micro business*” OR “small
and medium-sized enterprise®”’[Keywords];

(iv) “self-employ*” OR freelanc* OR “free agent*”
OR “small business*” OR “small enter-
prise*” OR “micro business*” OR “small- and
medium-sized enterprise®”’

To complement the systematic search across the
major literature databases for health sciences as
described above, we screened all the references from
the included studies and searched the internet (e.g.
scientific conferences) for additional publications.
We did not exclude any study based on language or
year of publication.

2.2. Inclusion and exclusion criteria

The inclusion criteria were specified using PICO
model (Population, Intervention, Comparison, and
Outcome). Previous researchers have used sev-
eral definitions for both self-employment and small
enterprises. Therefore, we did not define the size
of small businesses, and included all definitions
of self-employed individuals (sole proprietors, or
entrepreneurs with own personnel) according to the
definition used by the authors of identified studies.

Thus, studies examining entrepreneurs or employees
of small businesses were included (P).

We included only intervention studies with
comparison groups, additionally we searched for
systematic reviews with or without meta-analysis.
Articles were identified as being eligible if any health
intervention program was applied to self-employed
sole proprietors, entrepreneurs of small businesses,
or their employees (I). The included study designs
required one or more interventions and at least one
unexposed control group (C). The health outcomes
included were improvements or deteriorations in
physical and mental disorders, general health, as well
as risky health behaviors, e.g. physical inactivity (O).

We excluded the following study designs and pub-
lication types: before-after intervention studies (i.e.
studies without a separate control group); case reports
and series; observational studies (cross-sectional,
cohort and case-control studies); qualitative stud-
ies; narrative reviews; book chapters; editorials; and
letters. In terms of the intervention, we excluded
studies that only investigated an occupational safety
program. Furthermore, we excluded studies that
examined employees or self-employed individuals on
sick leave, and studies that did not assess patient-
relevant health outcomes but rather endpoints, such
as return on investment.

2.3. Assessment of studies

In compliance with the inclusion and exclusion cri-
teria, the first author (K.W.) screened the titles and
abstracts of the identified articles. We did not observe
any duplicates of studies. All studies of interest that
were not published as open access were available via
the German library network ‘subito’.

An external professional translator translated one
Korean publication into German to be included in the
full-text screening. Two of three authors (P.J., C.T,,
A.D.) evaluated all the full texts independently, and
if their assessments did not match, a third author was
contacted (T.K.). Accordingly, a quality assessment
was carried out by two of three authors indepen-
dently (PJ., C.T., A.D.) using the Quality Assessment
of Controlled Intervention Studies by the National
Heart, Lung, and Blood Institute, U.S.A. (see quality
assessment below) [32].

The first author (K.W.) performed data extraction
for all the studies included, and a second author
(P.J.) reviewed all the extracted data. The follow-
ing parameters from each of the included studies
were extracted: first author, publication data, country,
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Fig. 1. PRISMA Flow Chart showing the selection process of trials on health promoting and preventive interventions in small businesses

and self-employed individuals [31].

study design, sample size, response rate, percentage
of female participants, age of the study population,
origin and main characteristics of the target group,
occupational status, assessment tools, intervention
strategy and main results.

2.4. Quality assessment

The assessment of methodological quality of the
studies was performed using the Quality Assessment
of Controlled Intervention Studies by the National
Heart, Lung, and Blood Institute, U.S.A. [32], for
which a high level of interrater agreement has been
demonstrated (kappa=0.82) [33]. The tool contains
14 items (Supplementary Table S1) that critically
appraise the internal validity of the studies by ask-
ing questions, e.g. about randomization, blinding, and
power. Rather than providing a numerical evalua-
tion, each question is answered with “yes”, “no”, “not
reported”, “cannot determine” or “not applicable”. In
this way, we classified the quality of the studies as fol-
lows: low quality (0—4 responses of ‘yes’); moderate
quality (5-9); and high quality (10-14) (Table 1).

2.5. Synthesis methods

Due to the limited number of included stud-
ies with heterogeneous interventions and outcomes,

we decided to present the results graphically using
a non-standardized table. Table 2 summarizes the
extracted data for each study, such as publication
year, intervention strategy, outcome measures, and
results. In Table 3, the trends in the results from
the studies have been presented in color. Within
this representation, studies were grouped accord-
ing to study quality and design, as well as physical
and psychological outcomes. The colored repre-
sentation showed the following outcomes among
the intervention group compared with those among
the control group: dark green=significantly better;
green = better; red=worse; dark red=significantly
worse; yellow =no difference.

3. Results
3.1. Study characteristics

Our search identified 7,789 publications. After
eliminating duplicates and following screening of
titles and abstracts, 54 full-text articles were obtained
and assessed for eligibility. Two trials were excluded
because they only examined surrogate outcomes and
no patient-relevant outcomes [34, 35]. Six trials met
our inclusion criteria: five were of moderate method-
ological quality, and one was of low quality (Table 1).
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Table 1
Quality assessment of the included trials

3
=
& = 5 g N
5 ) g I > -
£ S 2 2 < S
3 = —
ET 2T £ fm 2z B3
b= ) [a LR »n I T < % =
Study Quality* Moderate Moderate ’ Low
. Randomized Controlled Clinical Controlled
Study Design . .
Trials Trials
1. Was the study described as randomized, a
randomized trial, a randomized clinical trial, or an Q 0 Q
RCT?
2. Was the method of randomization adequate (i.e., 0 Q

use of randomly generated assignment)?

assignments could not be predicted)?

4. Were study participants and providers blinded to
treatment group assignment?

o
3. Was the treatment allocation concealed (so that 0 O 0
o

5. Were the people assessing the outcomes blinded to
the participants' group assignments?

6. Were the groups similar at baseline on important
characteristics that could affect outcomes (e.g.,
demographics, risk factors, co-morbid conditions)?

7. Was the overall drop-out rate from the study at
endpoint 20% or lower of the number allocated to
treatment?

© ©6 © ©
©
©
©

8. Was the differential drop-out rate (between
treatment groups) at endpoint 15 percentage points or Q
lower?

9. Was there high adherence to the intervention
protocols for each treatment group?

10. Were other interventions avoided or similar in the
groups (e.g., similar background treatments)?

11. Were outcomes assessed using valid and reliable
measures, implemented consistently across all study 0
participants?

12. Did the authors report that the sample size was
sufficiently large to detect a difference in the main 0 0
outcome between groups with at least 80% power?

13. Were outcomes reported or subgroups analyzed
prespecified (i.e., identified before analyses were
conducted)?

14. Were all randomized participants analyzed in the

group to which they were originally assigned, i.e., o 0 0
did they use an intention-to-treat analysis?

* Moderate quality: 5-9-responses “yes” (’1”"), Low quality: 0-4-responses “yes” (”17)
=satisfied, (' =not reported, Oznot satisfied,

The six included trials encompassed 5,854 sub- the included studies were conducted in Asia [37-39]
jects, ranging from 60 to 3,558 participants per study. and North America [40, 41]. Five studies were car-
With the exception of one study from Australia [36], ried out in small business settings (with less than
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300 employees) [36, 38—41] and one investigated
self-employed women only [37]. All included studies
were published between 2005 and 2020 (Table 2).

Most of the trials did not describe the recruitment
strategy in detail. Four studies included a higher pro-
portion of women in the intervention group than in
the control group [36, 39-41]. All participants had a
mean age of 34 to 52 years. The occupational groups
included varied from study to study (Table 2). Fam-
ily status or ethnicity was not reported in most of the
included studies.

3.2. Assessment of employment categories

The trials used different definitions of a small busi-
ness, which ranged from less than 100 to less than 300
employees. Only one study examined self-employed
individuals [37]. Most of the trials combined workers
of different sectors, e.g. health service, transportation,
manufacturing, or office workers, and only analyzed
them together, not separately [36, 39]. Two studies
did not report any information on a specific industrial
sector [37, 39] (Table 2).

3.3. Intervention strategies

Various strategies for complex lifestyle interven-
tions were examined in the included studies. Two
trials developed weekly exercise sessions, which
included educational measures, such as lifestyle edu-
cation, implemented to a varying degree [38, 39].
Four trials examined educational interventions, such
as lectures or video materials related to mental health,
education on hysterectomy, malaria, and diarrhea, or
lifestyle education [36, 37, 40, 41]. Educational ele-
ments were supplemented by telephone calls or using
pedometers in two programs [36, 41]. The duration
of the interventions ranged from twelve weeks [38]
to 18 months [37] (Table 2).

3.4. Quality assessment

None of the six trials were of good methodological
quality, with five being of moderate quality [36-38,
40, 41], and one of poor quality [39]. Most frequently
they lacked information as to whether participants
participated in additional interventions or whether
they received background treatments (in all studies),
and whether participants adhered to the intervention
protocol (in all but one study) [36]. Additionally,
information on the blinding of study participants and
providers to the assignment of treatment groups was

lacking in all studies, and a description of blinding
of persons who assessed the outcomes was lacking in
all but one study [37]. Only three out of the six stud-
ies randomized their participants to an intervention
or control group respectively [36, 37, 40] (Table 1).

3.5. Outcome measures

In order to focus on the patient/participant per-
spective, only patient-relevant outcomes have been
presented. Some trials also [36, 38, 40, 41] or exclu-
sively [34, 35] examined surrogate parameters (e.g.
biomarkers) as outcomes to explain potential mecha-
nisms. These are listed in the supplement (Tables S2
and S3). We identified only one outcome (physical
activity) examined by more than one trial (Tables 2
and 3).

3.5.1. Randomized controlled trials

A randomized trial in Australia examining workers
from a small enterprise with less than 200 employees
found considerably reduced stress levels in one inter-
vention group also receiving 30-minute-phone calls
for four months in comparison to the other interven-
tion group (without phone calls) or the control group
receiving minimal intervention [36].

A randomized trial from India (RCT) recruiting
only female subjects from the Self-Employed Wom-
en’s Association (SEWA) investigated the effect of
monthly education sessions on the main reasons
for local hospital admissions (hysterectomy, fever,
malaria and diarrhea) over 18 months. The authors
did not identify any effect of their education program
for self-employed women in terms of hospitalization
for hysterectomy, fever, malaria and diarrhea [37].

Participants in the intervention group of a random-
ized controlled trial in Massachusetts (USA) received
monthly educational sessions on behavioral change
over a period of 18 months. Sorensen et al. found
increased levels of physical activity in their inter-
vention group among workers of low socioeconomic
status, but not among those of higher socioeconomic
status [40].

All randomized controlled trials included in this
systematic review were of moderate methodological
quality.

3.5.2. Non-randomized controlled trials

The following two non-randomized trials were
of moderate methodological quality. Hwang et
al. applied a 12-week yoga program in a non-
randomized trial including manufacturing workers



Table 2

Basic characteristics and results of included trials examining health promotion in small/medium sized enterprises

Author, publication Study Business size, Sample, size, age, Intervention duration and Follow-up, Health outcome Main Health Outcomes
year, country design, Source population females (baseline) type Response definition/assessment
[reference] setting,
year(s)
Trials with moderate quality
Martin 2020 RCT 0-200 employees, N=297, 4 months Immediately Psychological IG1 vs IG2 vs CG
Australia [36] whole SME owners/ after distress: Kessler 10
country managers/ sole 18+y IG1 : 60-min DVD program intervention (k10) (10 =lowest, Psychological Distress Baseline-Post-Intervention
before 2020  traders from health, (5 psycho-educational and 49.50% 50 =highest stress Change
service, retail, 63% (IG1) cognitive behavior chapters) level) (Mean; 95%Cl); Ratio (95%CI):
building/ 71% (1G2) and accompanying 30-page
construction, or 57% (CG) resource kit “Promoting 1G1 (n (baseline) = 104 —> n (4 mo) =46):
transport/ finance Mental Health in SMEs” —1.3 (2.9, 0.4); Ratio 0.9 (-0.5, 2.2)
sector
(recruitment source 1G2: same as IG1 + six 1G2 (n (baseline) = 115 —> n (4 mo) =46):
not described) 30-min telephone calls in 4 -2.5(-4.1,-0.9); Ratio 1.7 (-0.1, 3.5)
months by psychologist
CG (n (baseline) =78 —> n (4 mo) =55):
CG: only 1% chapter from -1.5 (2.7, —0.2); Ratio 1.0 (Ref)
intervention DVD (15 min,
psycho-educational) (intention-to-treat linear regression, log-transformed
k10 scores, adjusted for baseline differences regarding
sex, age, educational level)
Desai 2017 India Cluster- n.r. N =1,839 (IG) 18 months Immediately Diarrhea, fever and IG (n (baseline) =975 —> n (18 mo) =833) vs CG (n
(Asia) [37] RCT N=1,719 (CG) after hysterectomy as the (baseline) =959 —> n (18 mo) =783)
Self-Employed IG: Group education sessions  intervention leading reasons of
Urban and Women’s 37.7y (G) on hysterectomy/ hospitalisation Insurance claims: Claims rates/100 person-years: 5.5
rural Association (SEWA)  37.1y (CG) fever/malaria/ diarrhea and n.r. claims among SEWA  vs 5.0
(Ahmed- sanitation linkages and members: Effect estimate (95%-CI): 1.0 (0.8, 1.3), p=0.81
abad 100% programs, tools/handouts,
district) wall paintings, monthly Primary outcome: Hospitalization:
refresher training for insurance claims rate  Hospitalization rates/100 person-years: 2.7 vs 2.4
2010 community health worker based on Effect estimate (95%-CI): 1.1 (0.6, 1.9), p=0.88

plus CG

CG: home visits and group
education on common
illnesses, accompanied
referral to health services,
medicine sales and insurance
promotion, activate village
health and sanitation
committees

VimoSEWA
insurance scheme
database

Secondary outcomes:
Hospitalisation,
Morbidity

(both for the three
conditions)

Morbidity:
Morbidity rate/100 person-months: 5.8 vs 5.4
Effect estimate (95%-CI): 1.1 (0.9, 1.4), p=0.46

(intention to treat analysis, using a poisson regression
model)

(Continued)
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Table 2
(Continued)
Author, publication Study Business size, Sample, size, age, Intervention duration and Follow-up, Health outcome Main Health Outcomes
year, country design, Source population females (baseline) type Response definition/assessment
[reference] setting,
year(s)
Sorensen 2005 USA  RCT 50-150 employees, 26 sites, 18 months Immediately Physical activity: Physical activity >2.5 hours/week:
(North-America) (Healthy N=1,737, (1 session/month) after hours per week 1IG vs CG
[40] Directions —  Dun and Bradstreet intervention Whole sample
Small database: 44.1y (IG) IG: complex lifestyle Baseline (n= 719 vs 805) 69.6% vs 75.2%
Business manufacturing 42.8 y (CG), intervention focused on 77% Follow-up (n= 571 vs 734) 75.0% vs 74.3%, p=0.23
Study) industries individual behavior change Subgroup Analysis
44.0 % (1G) including smoking cessation Managers:
Urban area 24.6 % (CG) program Baseline (n= 101 vs 105) 79.6% vs 78.4%
(Greater Follow-up (n= 72 vs 84) 77.6% vs 82.1%
Boston, CG: only smoking cessation Workers:
Mas- program Baseline (n= 397 vs 502) 64.6% vs 71.7%
sachusetts) Follow-up (n= 353 vs 451) 71.7% vs 69.6%
p=0.09 for difference between intervention and control
1999-2003 group for both managers and workers (adjusted for
poverty status)
(Reported results from per protocol analysis, but
intention to treat analysis not different according to
authors.)
Hwang 2020 South Clinical <300 employees, 4 sites 12 weeks One month after ) IG vs CG
Korea (Asia) [38] Controlled  Participants with N=31(G) IG: yoga program twice a intervention 1. Depressive
Trial CVD risk factors* N =38 (CG), week for 30 min symptoms: Center 1 pepressive symptoms Mean (SD):
from small for Epidemiologic  paseline: 19.4 (8.1) vs 21.4 (6.9)
manufacturing 482y (IG) CG: instructed to maintain Studies Depression  go)jqw-up: 19.8 (3.6) vs 20.2 (6.9)
enterprises 47.7y (CG), their normal life without (CES-D) Scale
participating in regular (0=best, 60=worst)  ppygjcal activity Mean (SD):
(recruitment source 45.8 % (1G) physical activity programs Baseline: 15.1 (6.2) vs 14.0 (4.7)

not described)

47.4 % (CG)

Physical activity:
Health Promoting
Lifestyle Profile 11
(HPLP II) (32 = best,
8 = worst)

Follow-up: 17.1 (5.9) vs 14.2 (3.8)
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Allen 2012 USA Clinical n.r., 10 sites 10 months Two months 10-year CHD-risk: IG vs CG
(North-America) Controlled after Framingham Risk
[41] Trial University of New N =29 (IG) 1G: Lifestyle education intervention Score (1.4 equals a 10-year risk for CHD
(only partly ~ Hampshire N=31(CQ), program (videoconference) + 1.4% risk of Baseline: 1.8 (3.4) vs 1.4 (2.1)
randomized) Cooperative distribution of pedometers 94% (CG) developing CHD in Follow-up: 1.9 (2.9) vs 1.8 (2.6)
Extension 51.7 (104) y IG) (aim: 10.000 steps/day) 90% (1G) of 10 years)
48.5 (10.1) y (CG), baseline
CG: minimal intervention participants
93.1% (IG)
87.1% (CG)
Trial with low quality
Tsai 2011 Taiwan Clinical <100 employees, nr., 1G: exercise program with One week after IG vs CG
(Asia) [39] Controlled instructions promoting intervention 1. Self-reported
Trial Large local office N =85 (IG) lifestyle and exercise for health status: based  Geperal health, Mean(SD)*
building that housed N =48 (CG), individual health 3 x 60 min ~ 81.2% (IG) on Short Form-36 Baseline: 35.5 (22.8) vs 38.0 (20.6)
multiple SMEs /week for 3 months) 100% (CG) Health Survey Follow-up: 50.7 (21.8) vs 40.6 (22.2), p=0.019
365y (IG) (higher score =better
34.2y (CG) CG: no intervention (not health) ) Physical functioning, Mean(SD)*
interested to participate in 2. Sleeping Baseline: 89.5 (13.1) vs 91.8 (11.9)
82.6% (IG) intervention but in study) assessment Follow-up: 92.2 (9.6) vs 94.0 (8.3), p=0.883
41.7% (CG)

3. Body pain: Nordic
Musculoskeletal
Questionnaire

(yes =improvement
from pain condition)

Emotional functioning, Mean(SD)*
Baseline: 76.3 (34.8) vs 66.6 (42.3)
Follow-up: 78.7 (32.7) vs 77.7 (38.4), p=0.239

Sleeping quality, Mean(SD)*
Baseline: 63.1 (20.7) vs 55.4 (17.1)
Follow-up: 63.4 (16.4) vs 57.0 (17.9), p=0.551

*adjusted for age, sex, smoking status, and coffee
drinking

Neck pain (yes, %): 18.8 vs 2.1, p=0.006
Shoulder pain (yes, %): 20.3 vs 8.3, p=0.078
Elbow pain (yes, %): 5.8 vs 2.1, p=0.329
Wrist pain (yes, %): 17.4 vs 4.2, p=0.030
Upper back pain (yes, %): 8.7 vs 0.0, p=0.036

Lower back pain (yes, %): 21.7 vs 6.3, p=0.022
Thigh/Buttock pain (yes, %): 8.7 vs 2.1, p=0.138

Knee pain (yes, %): 4.3 vs 4.2, p=0.962
Ankles/Feet pain (yes, %): 7.2 vs 0.0, p=0.057

N =number, CG =control group, IG =intervention group, y =years, vs = versus, SD =standard deviation, SE =standard error, MET = metabolic equivalents, CI=confidence interval, n.s.=not

significant, n.r. = not reported; mo = months
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Table 3
Patient-relevant outcomes among trials with moderate and poor quality
Moderate Poor
methodological methodological
quality quality
Randomized controlled Clinical controlled Clinical controlled
trials trials trial
First author, Martin Desai Sorensen Hwang Allen Tsai
Year of publication, 2020 2017 2005 2020 2012 2011
Reference [36] [37] [40] [38] [41] [39]
Country of study Australia India USA South Korea USA Taiwan
Small enterprise Self-employed Small enterprise Small enterprise Small enterprise Small enterprise
Target group
employees women employees employees employees employees
. Education on . . . . . .
Education vs short Lifestyle education Lifestyle education + Fitness exercise +
. . . hysterectomy/ . Yoga vs no . .
Intervention | information mental L vs smoking . . pedometers vs lifestyle education vs
malaria/ diarrhea vs . intervention L . . . .
health . cessation program minimal intervention no intervention
standard education
Outcome
General health, self-reported _
10-year risk for CHD
.. | Composite outcome:
'S £ | diarrhea/fever/hysterectomy
2 g | Physical functioning
& & | Physical activity highSES | low SES
Pain (neck, wrist, back) _
Pain (shoulder, elbow, legs)
_ o | Distress IGla 1G2a
2 g Depressive symptoms
= g Sleeping quality

Emotional functioning

Outcomes among the intervention group compared with those among the control group:

= significantly better

= better

[I=no difference

= worse

= significantly worse

CHD = Coronary Heart Disease; SES = socioeconomic status; IGla = 60-min DVD program and 30-pages Resource Kit focusing on mental health; IG2a = IGla + six 30-min

calls;

01
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from a small enterprise (less than 300 employees) in
South Korea. For depressive symptoms as their main
outcome the authors found no clinically relevant dif-
ference between the intervention and control groups
(receiving no intervention) 16 weeks after the study
started. However, there was a trend toward increased
levels of physical activity in the intervention group
compared to the control group [38].

Another non-randomized trial examined the effects
of a lifestyle education program using pedometers
on the 10-year risk of coronary heart disease among
workers from an enterprise with 172 employees in
New Hampshire (USA). The authors found a reduced
risk of coronary heart disease in the intervention
group in comparison with the control group after the
10-month education program [41] (Tables 2 and 3).

The only trial included of poor quality was from
Taiwan (Asia). Participants of this study performed an
exercise program including lifestyle and exercise pro-
motion three times weekly for one hour. After three
months of intervention participants of the interven-
tion group had a significant reduction in neck, wrist
and back pain, a non-significant reduction in shoulder
and elbow pain, as well as a significantly improved
perception of their general health. No differences
were found regarding physical and emotional func-
tioning and quality of sleep [39] (Tables 2 and 3).

3.5.3. Adverse events

Adverse events were not specifically reported in
the publications for the six trials. However, one of
the large trials showed a decreased average physical
activity level in the intervention group compared to
the control group among the subgroup of workers of a
higher socioeconomic status following monthly edu-
cational sessions on behavior change over a period of
18 months [40].

4. Discussion
4.1. Main findings

Our comprehensive systematic literature review
identified only three randomized and two non-
randomized trials of moderate methodological
quality, and one non-randomized trial of poor qual-
ity. All were conducted in Asia or North America,
except one (in Australia). Most of the trials examined
the effects of workplace health promotion in small
businesses with less than 300 employees.

Trials of moderate quality showed a slight decrease
in distress, which was defined as a feeling of extreme
worry, sadness, or pain [42], if the intervention group
was actively supervised over the entire intervention
period. No effects on distress were found for a one-
time educational intervention. The results from two
trials that examined physical activity were inconsis-
tent. After monthly complex lifestyle interventions
over a period of 18 months, workers of a high socioe-
conomic status showed decreased levels of physical
activity, whereas workers of low socioeconomic sta-
tus showed increased levels.

4.2. Comparison of studies

Therapeutic trials, which we purposely excluded
from our systematic review on preventive interven-
tions, have shown that supervised interventions seem
more effective than when unsupervised. Actively
guided cognitive behavioral therapy among employ-
ees of six SMEs in Denmark, defined as subclinical
cases of mental diseases, was successful in reduc-
ing stress levels compared to controls without any
intervention of this type [43]. A further study was
excluded from our systematic review because it
included workers suffering from acute illnesses. It
found significantly decreased stress levels in the
intervention group (one-week multimodal prevention
program for stress reduction) in the short-term, and
slightly decreased stress levels for this group over
long-term follow-up, although the intervention did
not include any further regular elements [44]. Our
review showed similar preventive effects in gener-
ally healthy workers at small businesses in Australia.
Martin et al. reported that a complex lifestyle inter-
vention for small business owners and employees in
Australia was more effective when the participants
were actively guided. The intervention group, which
applied supervision by psychologists by means of
six phone calls over 4 months, performed consid-
erably better than the other groups with no active
guidance [36]. This is in line with another trial from
our review conducted in South Korea. The authors
reported reduced job stress for the intervention group
who received twice-weekly yoga sessions, compared
to a group that only received advice as a minimal
intervention. However, this study by Hwang et al.
was not randomized and thus may have been prone
to bias [38]. A study that we excluded due to lack of a
control group did not find improvements in stress lev-
els following four telephone-coaching sessions. This
study only compared the results with another inter-
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vention group who did not receive telephone calls, but
it did not evaluate a control group with no interven-
tions. In this trial, all participating entrepreneurs from
green professions (e.g. farmers, foresters, gardeners
etc.) completed a 12-day stress-prevention program.
One group subsequently received four telephone-
coaching sessions, including psychoeducation, which
the other group did not receive. All of the participants
saw an improvement in their stress levels to a simi-
lar extent after a follow-up period of nine months
[45]. The decreased stress levels could be the result
of the interventions which included active partici-
pation, such as exercise sessions, or mindful-based
stress reduction [38, 39, 44-46]. In contrast, Martin
et al. provided only educational material in the form
of a DVD program and a written document [36]. In
this case, which did not apply active sessions, there
may be the need for further active therapeutic sup-
port to achieve a decrease in distress, given that a key
issue for improving behavioral change in self-care is
motivation by means of human contact and empathy
[47]. Furthermore, it may be the case that it is easier
for workers to relax if they had fixed intervention
dates instead of organizing relaxation time them-
selves [48]. Behavior-oriented prevention will reach
a limit if there is no change in the social framework
conditions (structural prevention). Whereas behav-
ioral prevention targets a change in the individual’s
behavior, structural prevention deals with working
and living conditions [49]. Even if cognitive informa-
tion is accepted and retrievable, analogous behavioral
adaption does not necessarily follow without environ-
mental changes [50]. Findings from studies included
in our review suggested that, for example, regular
group exercises or contact with peers at the workplace
might represent a necessary change in the working
conditions.

Another example of poor implementation of newly
acquired knowledge can be seen in the study included
from India. The authors reported no effects as a
result of monthly education sessions on the most
common reasons for hospital admissions — hysterec-
tomy, fever, malaria and diarrhea [37]. However, the
authors found some improvements in health knowl-
edge after the interventions [37], which was in line
with findings by Kroeger et al, who reported improve-
ments in health knowledge on malaria control of
33—-61% through health education among people liv-
ing in rural communities of the Pacific coast of
Ecuador [51]. Although behavioral change is asso-
ciated with improved knowledge [37], behavioral
change does not always seem to follow an increase

in knowledge [50]. In the study by Desai et al, one
reason for not applying acquired knowledge could
have been that the malaria prevention intervention
only involved group education and providing hand-
outs [37]. Previous research on this topic applied
to mothers and children suggested “regular super-
visory visits, frequent auditing of resources, steady
supplies, community promotion policies [... ] and
strict and enforced regulations” to achieve improve-
ments in malaria prevention [52]. Consequently, the
interventions in the study by Desai et al. may have
been too weak to achieve behavioral changes.
Regarding physical activity, Hwang et al. reported
an increase following a 16-week yoga program in
their non-randomized trial [38]; whereas Sorensen
et al. (RCT) showed that the results of a lifestyle
education program depended on the socioeconomic
status of the small business workers [40]. The two
studies might show different results and inconsistent
outcomes due to sampling bias and a lack of ran-
domization in the study by Hwang et al, because the
authors of this study examined a very small sample
size of only 69 participants [38]. On the contrary,
the study by Sorensen et al. (the more convincing
of the two studies, with a sample size of 1,737)
reported increased physical activity following inter-
vention among workers of low socioeconomic status,
whereas decreased physical activity was reported
among workers of high socioeconomic status [40].
This is in line with Hwang et al, who investigated par-
ticipants with cardiovascular risk factors from small
manufacturing enterprises and reported an increase
in physical activity following intervention among this
sample of low socioeconomic status [38]. This would
seem to contrast with findings from previous research
showing generally higher levels of physical activ-
ity among people of high socioeconomic status than
among those of low socioeconomic status [53]. A
reason for the positive effects among workers of low
socioeconomic status in the trial by Sorensen et al.
could be their low activity levels prior to the interven-
tion [40]. This was also shown in a study by Edmunds
et al. who reported increased physical activity fol-
lowing intervention among low-activity employees
[26]. In contrast, overworking due to the implemen-
tation of workplace health interventions could have
decreased the time available for physical activity
among managers. A large Korean study including
over 20,000 participants examined a state financed
and organized prevention program and reported sig-
nificant improvements regarding cardiovascular risk
factors including physical activity. These positive
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effects were achieved by means of just four visits
to each company per year. For the current review, we
had to exclude this trial due to a lack of control group
[27].

A controlled clinical trial of moderate quality
examined a 12-week yoga intervention among small
enterprise employees from South Korea. It reported
no change in depressive symptoms among the partic-
ipants [38]. However, results from further literature
reviews that were not included in our systematic
review because they did not investigate either partic-
ipants from small enterprises or the self-employed,
suggest positive effects of yoga on depressive symp-
toms [54, 55]. These reviews reported a moderate
reduction in depressive symptoms as a result of yoga
intervention programs lasting up to one year [54,
55]. A possible reason for the lack of an effect in
the trial included by Hwang et al. might be their
short intervention period, and, additionally, the dif-
ferent stages of depression [38]. Two studies that
investigated worksite wellness confirmed that depres-
sive symptoms only subside after a longer period of
intervention. However, they were not included in our
review due to a lack of control group [26, 29].

The final trial included was of moderate method-
ological quality, and showed a decreased 10-year risk
of coronary heart disease after 10 monthly lifestyle
education videoconference sessions in addition to
the use of pedometers over the same time period
[41]. These results are consistent with the results of
a study by Salinardi et al. who investigated cardio-
metabolic risk factors in office workers from the
U.S. [56]. The authors of this study evaluated the
effects of a lifestyle intervention on weight loss and
prevention of regaining weight [56]. Additionally, a
systematic review on the effectiveness of lifestyle
health promotion-interventions for nurses suggested
that interventions targeting behavioral changes are
more effective than interventions that focused solely
on education [57]. Consequently, in the trial by Allen
et al, the combination of the educational videocon-
ferences and the use of the pedometers seem to be an
effective approach to successfully establishing new
behaviors. This theory is also supported by a sys-
tematic review that examined the effectiveness of
using pedometers. Its authors reported an associa-
tion between the use of a pedometer and significant
increases in physical activity as well as decreases
in body mass index and blood pressure [58]. Nev-
ertheless, it should be noted that the subjects in the
trial by Allen et al. volunteered for the intervention
and therefore subjects who were relatively highly

motivated for lifestyle changes may have been exam-
ined.

The only trial included of poor methodological
quality showed significant improvements of self-
reported general health and various pain conditions
among Taiwanese SME workers. They had received
three months of fitness exercises and lifestyle edu-
cation in comparison with control subjects who did
not receive any intervention [39]. The results were
consistent with a cluster-randomized controlled study
in nursery schoolteachers from Italy. The authors
reported significant improvements in pain after an
extension-oriented exercise program [59]. However,
the trial from Taiwan did not find any changes with
respect to physical function, sleep quality and emo-
tional function [39]. The latter was in contrast to a
previous Taiwanese study that showed positive effects
of exercise programs on mental health among middle-
aged women with cardiovascular disease risk factors
from the general population [60]. A possible expla-
nation for the results by Tsai et al. could be the fact
that the participants in both the intervention and con-
trol groups were all involved in a course promoting
the importance of lifestyle and exercise before the
initial trial [39]. As such, both groups received a rele-
vant health promoting intervention prior to the actual
trial, which could have had an impact on the study
participants’ behavior and thus influenced the results.
Additionally, the intervention period may have been
too short to substantially influence sleep quality, as
well as emotional and physical functioning.

New trends and changes in working conditions
due to the aftermath of the pandemic or pandemic-
related changes should be considered in the planning
of future observational and intervention studies [61].
In addition, the business size could be an advantage of
small businesses achieving higher participation rates
and more health improvements of their employees
than larger businesses [29].

4.3. Strengths and limitations

The current study has several strengths. It
represents the first systematic review applying stan-
dardized criteria to examine the effects of health
promoting and preventive occupational interventions
on health-related outcomes of workers in small busi-
nesses or self-employed individuals. To ensure a
comprehensive overview, we did not exclude any lan-
guage, country or year of publication in our search.
We only included intervention studies with com-
parison groups and study designs of higher quality
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with the aim of obtaining meaningful results. Addi-
tionally, we performed a stringent methodological
quality assessment of the included studies using a
validated assessment tool, which showed a high inter-
rater agreement in a previous study [33].

Nevertheless, our study also had some limitations.
First, although we searched four major medical and
health science databases supplemented by a manual
search, we may have missed some publications. Fur-
thermore, we were not able to obtain the full texts
for four studies which we identified from the title-
abstract-screening as being potentially eligible.

Second, the six included trials examined differ-
ent interventions (e.g. physical activity, or lifestyle
education programs) aiming to improve various
outcomes. Therefore, comparability between the dif-
ferent studies is limited. Since there was excessive
heterogeneity with regard to the interventions, out-
comes as well as the assessment tools used in the
trials included in our systematic review, we did not
conduct a meta-analysis.

Third, the trials investigated heterogeneous popu-
lations. Most of the studies assessed several sectors
and occupations together, although previous research
demonstrated different needs across diverse profes-
sions (e.g. blue- and white-collar workers) [11].
Sorensen et al. 2005 reported contradictory out-
comes among managers and employees who joined
the same intervention [40], but none of the other
studies included investigated these groups separately.
Additionally, the studies reported different defini-
tions of small businesses and therefore investigated
businesses sizes varying from one to 300 employees.

Fourth, because of the different countries of origin
and corresponding work cultures, the comparability
of the trials was further hampered. For example, the
decision latitude of workers in Asia is considerably
lower and working hours are longer than in other parts
of the world [62]. Previous research has demonstrated
a strong association between decision latitude and the
wellbeing of workers [63].

Fifth, we did not identify any trial of a quality level
higher than moderate. Most of the studies included
did not assess workers’ adherence to the interventions
offered, although improvements in health outcomes
strongly depend on frequency of participation [39].
Further research on the effects of occupational health
promotion should include evaluations on workers’
compliance and adherence in order to avoid compli-
ance bias [64]. Additionally, the attrition rate varied
from O [37] up to 51% [36] among the subjects of the
trials included. Therefore, comparability of the stud-

ies may also have been limited due to attrition bias
[65]. Furthermore, none of the studies included used
a fully blinded design.

Sixth, we were not able to consider the possi-
ble changes in working conditions related to the
Covid-19 pandemic and specific interventions for the
self-employed or small enterprises in this systematic
review, since no intervention studies that met our
inclusion criteria were published by the time when
we conducted the literature search.

5. Conclusions

Compared to workers in larger companies it is less
clear what health promoting interventions are ben-
eficial for employees in small businesses and the
self-employed. Although employees in small busi-
nesses and the self-employed are a considerable part
of the global workforce, there is a lack of good quality
prevention research focusing on them.

Despite an extensive literature search, we identi-
fied only three randomized and three non-randomized
trials on occupational health promotion and preven-
tion for workers of SMEs or the self-employed. Five
were of moderate methodological quality, and one
of the non-randomized trials was of only low qual-
ity. We found some indications that supervised health
promoting programs with educational lifestyle inter-
ventions or yoga may have the potential to decrease
stress levels and increase physical activity levels
among workers of SME:s.

However, to fill the huge knowledge gaps with
respect to the health of this large occupational group,
good/high quality randomized controlled trials are
urgently needed to examine the sustainable effects
of mental and physical health promotion programs
at work. Moreover, it is conceivable that intervention
effects may vary by age, sex and occupation. Addi-
tionally, the effects of interventions at the workplace
may differ from the effects of interventions conducted
outside of work, e.g. within the environment of a
complex health promotion program at a specialized
location.

This systematic review can provide the basis for
new health promotion strategies in small business
settings to prevent work-related chronic mental and
physical disorders.
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