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Abstract: The aim of this systematic review and meta-analysis was to identify and evaluate the
impact of interventions to improve or reduce insomnia in the workforce through randomized clinical
trials. Following the recommendations of the PRISMA and MARS statement, a systematic literature
search was carried out on the PubMed, Web of Science, CINHAL, and PsycINFO databases, with no
restrictions on the language or publication date. For the meta-analysis, a random-effects model
and the Insomnia Severity Index were used as outcome measures. To assess the risk of bias and the
quality of evidence, the Cochrane Collaboration tool and the GRADE method were used, respectively.
Twenty-two studies were included in the systematic review and 12 studies in the meta-analysis,
making a total of 14 intervention groups with a sample of 827 workers. Cognitive behavioral therapy
was the most widely used intervention. According to the estimated difference between the means,
a moderate effect for the reduction of insomnia symptoms after the intervention (MD —2.08, CI
95%: [-2.68, —1.47]) and a non-significant degree of heterogeneity were obtained (p = 0.64; I> = 0%).
The quality of the evidence and the risk of bias were moderate. The results suggest that interventions
on insomnia in the workplace are effective for improving workers” health, and that improvements in
the quality of sleep and a decrease in the symptoms of insomnia are produced, thanks to an increase
in weekly sleeping hours and a reduction in latency at sleep onset. As regards work, they also led to
improvements in productivity, presenteeism, and job burnout.

Keywords: insomnia; occupational health; meta-analysis; workplace health; systematic review

1. Introduction

Insomnia is the most common sleep disorder worldwide [1] and was defined in the fifth edition
of the Diagnostic and Statistical Manual of Mental Disorders as a dissatisfaction with sleep owing
to difficulties in falling asleep, staying asleep, or waking up too early [2]. However, there is a lack
of consensus over its diagnosis due to differences in sensitivity and specificity between the different
methods used to identify it (actigraphy, polysomnography, and self-reports, among others). As a
consequence, its prevalence is extremely heterogeneous, between 5.7% and 55.8%, and it is more
common among women and people with a history of psychiatric illness or a low socio-economic
status [3-5].

In addition, insomnia is one of the most prevalent occupational risks among the working
population [6,7], being directly responsible for multiple impacts on workers” health on both a physical
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and mental level [8]. Moreover, it has been proven that in the workplace, there is an association
between insomnia and occupational accidents, productivity, presenteeism, sick leave, and work-related
burnout [9-12].

There are various observational studies that currently describe the different causes and
consequences of work-related insomnia. In a cross-sectional study among Danish employers, it was
shown that sedentary and physical workers with sleep problems performed less high-intensity leisure
time physical activity, after adjustment for various potential confounders (age, gender, lifestyle factors)
and factors related to work, work group, and chronic diseases [13]. Other researchers have linked
metabolic syndrome (SME) with sleep problems and have demonstrated that low quantity and quality
of sleep are powerful predictors of SME [14]. Furthermore, Hu et al., (2019) conducted a study in
472 Taiwanese flight attendants to learn how physical, mental, and work-related factors affected their
ability to work. Their findings indicated that 43.6% had insomnia, which was the most negative impact
on these attendants” working capacity.

Previously, various meta-analyses had studied the efficiency of interventions for the treatment
of insomnia from different approaches, looking at the effectiveness of either cognitive behavioral
therapy or interventions for mental disorders aimed at improving various factors, including insomnia.
Researchers evaluating e-mental health interventions for every mental health condition in an
occupational context found statistically significant moderate effects for insomnia (Hedges’g = 0.70),
compared with control groups with waitlist [15]. Another study carried out by German researchers on
an internet-based cognitive-behavioral therapy for insomnia among employees showed positive effects
for the improvement of the quality of sleep, which leads to a reduction in the insomnia symptoms [16].

Reviews of the literature reveal strong evidence of significant associations between insomnia
and employees’ health, although gaps in the research were identified in the quantitative synthesis of
these aspects. Further gaps were also identified in previous meta-analyses: some studies focused on
reviewing the efficacy of mental health interventions to address insomnia (here, it should be noted that
occupational interventions addressing areas of mental health can lead to treatments being less effective
due to problems in the estimation of mental disorders), while others examined the therapeutic effects
of Cognitive Behavioral Therapy for Insomnia (CBT-I) only in the non-working population.

Therefore, the aim of this study was to identify and evaluate the impact of interventions for
improving or reducing insomnia in the workforce through randomized clinical trials (RCT).

2. Methodology

2.1. Protocol

This study was carried out in accordance with the systematic reviews and meta-analyses protocols
guidelines of the PRISMA statement [17] and the Meta-Analysis Reporting Standards (MARS) of the
American Psychological Association (APA) [18]. Before beginning the study, two external reviewers
evaluated the protocol separately. The protocol of the review available for consultation was recorded
in the PROSPERO database (CRD42020149383 http://www.crd.york.ac.uk).

2.2. Databases and Search Strategy

A systematic search was carried out on 12 December 2018 by two separate authors (J.V.E. and
R.D.C.) on the following databases: SCOPUS, PubMed, Web of Science, CINHAL, and PsycINFO
with no restrictions on the language of publication and with a publication date between 1961 and
2019. The keywords used were obtained from the Medical Subject Headings (MeSH) and were merged
together in Boolean expressions for each database searched (Supplementary Materials Table S1). A third
researcher (J.M.R.S.) reviewed the citations of the systematic reviews and the meta-analysis obtained
through the searches on the databases. The search was updated on 29 December, 2019 to retrieve
potential records published since the review start date.
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2.3. Eligibility Criteria

The criteria of participant, intervention, comparison, result, time, and study design (PICOTS)
were used to establish the eligibility criteria of the study. The citations were entered into the Mendeley
reference management software (version 1.19.4).

- Participants: studies carried out on currently employed workers were considered.

- Intervention/exposure: studies that evaluated interventions aimed at reducing insomnia in
workers were considered, either as a primary or secondary outcome measure.

- Comparison: we also considered studies that compared the results obtained after the intervention
on insomnia in workers with results from those workers who, after being recruited from the same
population group, did not undergo any intervention, and stayed on the waiting list or continued
with their usual activities.

- Results: any study obtaining primary or secondary results on work-related insomnia
were considered.

- Time: original studies with no restrictions on the date of publication were included.

- Study design: only randomized controlled trials (RCT) were included.

2.4. Study Selection

Two authors (J.V.E. and R.D.C.) separately examined the 760 records obtained from the internet
searches to delete duplicates, thus obtaining an initial sample of 487 references. After three researchers
(J.VE., RD.C, and ].M.R.S.) had separately read the titles and abstracts to match the eligibility criteria,
406 studies were rejected, leaving 43 search records to be read in full. Lastly, the same three researchers
reviewed the complete text. A fourth researcher (A.M.P.G.) acted as a tiebreaker in case of a discrepancy
(10%). The final sample consisted of 22 studies, which were included in the review, 12 of which were
included in the meta-analysis (Figure 1).

2.5. Data Extraction

One reviewer (J.V.E.) was in charge of extracting the data, which was subsequently verified
by another reviewer (R.D.C.). Once the data had been extracted, a table was drawn up including
the author, year, country, sample size, scales, type of intervention, number of sessions, monitoring,
compared results and quality of the evidence.

2.6. Risk of Bias Assessment

Two authors (J.V.E. and R.D.C.) separately used the Cochrane Collaboration tool to assess the
quality of the randomized controlled tests [19] with the aim of assessing the risk of bias of the selected
studies, by classifying the following dimensions: (I) random sequence generation, (II) allocation
concealment, (III) blinding of participants and personnel, (IV) blinding of outcome, (V) incomplete
outcome data, (VI) selective reporting (reporting bias) and (VII) other biases. The studies were
evaluated in terms of high risk of bias, low risk of bias, or insufficient information, when a criterion
could not be evaluated. The kappa coefficient was calculated to measure inter-rater reliability, with a
value between 0.92 and 1.

2.7. Quality Assessment

The methodological quality assessment was carried out using the CONSORT guidelines for
critically assessing randomized clinical trials [20] (Table 1). The studies included were assessed
separately by two reviewers (J.V.E. and S.B.T.). Any discrepancy (14%) was resolved by a third reviewer
(R.D.C.). Next, the quality of evidence was also assessed using the Grading of Recommendations
Assessment Development and Evaluation (GRADE) tool [21], which classified the quality of the
evidence as very low, low, moderate, or high, through the risk of bias assessment, imprecision,
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direction of bias, inconsistency, and suspected publication bias. Also, the kappa coefficient was
calculated to measure inter-rater reliability, with a value between 0.88 and 1.
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Figure 1. Flowchart of study selection.

2.8. Statistical Analysis

For the meta-analysis, three authors (J.V.E., S.B.T., and M.R.S.) used the Cochrane Review Manager
software (RevMan 5.3) to carry out the statistical calculation and create forest plots and funnel plots
figures. In addition, the GRADEpro tool was used to create the evidence profile table. The difference
between means with a confidence interval of 95% was used to assess the effect of the interventions
on work-related insomnia. The heterogeneity was evaluated through the chi-squared test and the I2.
According to the Cochrane Collaboration tool, heterogeneity is classified as non-significant (0-40%),
moderate (30-60%), substantial (50-90%), and considerate (75-100%) [22]. In the studies where
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there was more than one intervention group, the data were extracted and used as different analyses
(e.g., Jarnefelt et al., 2019.a—control group sleep hygiene education versus group—based CBT-I;
Jarnefelt et al., 2019.b—control group sleep hygiene education versus self-help-based CBT-I). For the
quantitative analysis, a meta-analysis was carried out together with the pooled effect measure using the
Mantel-Haenszel random effects method with a confidence interval of 95% [23]. The assessment of the
risk of publication bias was carried out using the funnel plot that represents the effect size on the X-axis
and the standard error on the Y-axis for each included study. At the top of the graph are the largest
and most accurate studies, and as we go down, the precision of the studies decreases and they are
shifted to the sides by random error. When there is publication bias, this displacement is asymmetric.
A sensitivity analysis was carried out for the results of the meta-analysis, in which more than two
studies were included in order to ascertain the effect of each of the trials on the results obtained.
In addition, a subgroup analysis was performed by considering the insomnia assessment method.
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Table 1. Characteristic of studies included in the systematic review and meta-analysis.

Scale Tvpe N° Sessions; Methodological
Study Country Participants N (Insomnia) Inter\}:gn tion Duration Follow-Up Effect Sizes (IG-CG) Quality
Sessions (Min) (CONSORT)
Bostock et al., Office-based
2016 [27] UK staff 270 SCI dCBT 6/- 8 weeks/3 months 1.20 [-0.82, 3.22] 18/25
Crain et al., Ad Hoc
2017 [28] USA Teachers 113 questionnaire WMT 11/120-420 up to 3 months —0.40 [-0.99. 0,19] 18/25
Dalgaard et al., Workers on 6/60 _ _ B
2014 [29] Denmark sick leave 137 BNSQ CBT 1-2/60-120 4, 10 months 1.44 [-3.03, -0.15] 21/25
Ebert et al GETON
v USA Teachers 128 ISI recovery 6/45-60 8 weeks/6 months -5.34[-6.79, —3.89] 22/25
2015 [30]
(CBT)
General
Ebert, Lehr et al., . GET-ON _ _ _
2016 [24] USA worklr}g 264 ISI stress (iSIM) 8/45-60 7 weeks/ 6 months 2.83[-4.14, -1.52] 23,5/25
population
General
Ebert, Heber et al., . GET-ON _ _ B
2016 [31] USA workerg 264 ISt stress (iSIM) 8/45-60 7 weeks/6 months 1.90 [-3.32, —0.40] 21/25
population
Worksite
Genin et al,, Office physical -1.60 [-3.88, 0.68] 2
2017 [32] France employees % 15T activity 40/45 5 months —2.50 [-4.72, —0.28] 17125
program
Germain et al., - —2.18 [-5.20, 0.84]
2014 [33] USA Military 40 ISI, PSQI BBTI-MV 2 + 2/20-45 1, 6 months 3.25 [2.22, 4.29] 19,5/25
General
Heber aral, Germany working 264 ISI GET.ON stress 7 +1/30 7 weeks/6 months ~ —2.41 [-3.85, —0.97] 23/25
2016 [34] . (iSMI)
population
Jarnefelt et al., . . . 3 (6/90) 0.30 [-2.84, 3.44] @
2019 [35] Finland Shift workers 83 ISI gCBT-1/sCBT-1 (6/45) 6 months 0.10 [~2.76, 2.96] b 22/25
Kaku et al., Design
2012 [36] Japan engineers 223 PSQI CBT + SH 20/30 3 months 1.9 [0.6, 3.4] 21/25
Employees
Marino et al., and managers 0.00 [-0.10, 0.10] @
2016 [37] USA (nursing 1522/184 PSQI STAR 4 + 3/60 6, 12 months 014 [-0.43,0.15] ® 20/25
homes)
g General .
Michailidis & . Expressive
Cropley, 2019 [38] UK working 44 ISI writing 3/20 1, 3 months -0.27 [-0.72,0.18] 22,5/25

population
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Table 1. Cont.

Scale Type N° Sessions; Methodological
Study Country Participants N (Insomnia) Inter\}:gn tion Duration Follow-Up Effect Sizes (IG-CG) Quality
Sessions (Min) (CONSORT)
Nishinoue et al., White-collar
2012 [39] Japan employees 127 PSQI CBT + SH 1/30 3 months 1.0 [0.02, 2.0] 18,5/25
Employees
Olson Fi(?]l 2015 USA (information 474 PSQI STAR 3/480 6,12 months ~0.10[-0.32, 0.12] 2325
technology)
Persson Asplund .
etal,, 2018 [41] Sweden Managers 117 ISI iSIM 8/120-180 6 months —1.69 [3.47, 0.09] 23/25
General
Querstret et al., . Mindfullness
2017 [42] UK worklr}g 118 PSQI (online) 10/30 + 10 3, 6 months —-0.41 [-0.80, —0.02] 20,5/25
population
Sadeghniiat-Haghighi Ad Hoc . 3 _ _
etal,, 2008 [26] Iran Nurses 86 questionnaire Pharmacological 3/ none 0.11 [-0.29. 0.07] 18,5/25
Schiller et al General
2018 [43] v Sweden working 51 ISI CBT 5/120 3 months -3.11 [-6.10, —0.12] 21/25
population
General
Suzuki et al., . —2.09 [-6.70, 2.52]
2008 [44] Japan worklr}g 43 CSQI/PSQI CBT 2 weeks 3 weeks 118 [-1.20, 3.56] 17,5/25
population
Thiart et al GETON
v Germany Teachers 128 ISI Recovery 6/- 6 months —6.44 [-7.98, —4.90] 23,5/25
2015 [25]
(CBT)
Yam;ﬁ‘g’ﬁ;f al. Japan  Officeworkers 130 ISI CBT 2/30 + 60 3 months ~0.29 [-1.37,0.79] 21/25

Abbreviations: N, total simple size; IG, intervention group; CG, control group; SCI, sleep condition indicator; dCBT, digital cognitive behavioral therapy; WMT, workplace mindfulness
training; BNSQ, basic nordic sleep questionnaire; CBT, cognitive-behavioral therapy; ISI, insomnia severity index; iSMI, internet-based stress management intervention; ?, intervention
group 1; b intervention group 2; PSQI, pittsburgh sleep quality index; BBTI-MV, military version of a brief behavioral treatment of insomnia; gCBT-I, group-based CBT-I; sCBT-I;
self-help-based CBT-I; SH, sleep hygiene; STAR; support. transform, achieve. results; CSQI, current sleep quality index; CBT-I, cognitive behavioral therapy of insomnia.
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3. Results

3.1. Characteristics of the Studies

The selected studies are shown in Table 1. Half of the interventions were carried out in the
geographical area of Europe, followed by 27.2% in the United States and 22.8% in Asia. It was
found that 90.9% of the studies had been published in the last 10 years and 68.1% in the last 5 years,
and English was the language used in all of the publications.

The total sample included 4905 healthy workers (did not have either mental or physical disorder,
which interfered with sleep) belonging to different professional sectors such as that of education,
communications, health, or the armed forces, being 564 shift workers (11.5%). The average age of
the participants was 44 years (SD 5.4). The sample was mostly female (57.5%), with a high level of
education (71.9%).

Regarding the design, half of the RCTs, used a wait list control group, 9.1% assessed more than
one intervention group, 9.1% had a low number of subjects (since these were pilot studies), 9.1% carried
out a cluster randomization, and only one of the studies was multicenter.

Likewise, Table 1 shows the scores obtained in the RCT checklist (CONSORT Statement), taken from
the studies included whose mean value was 20.6 (SD = 2.05). It was noted that none reached the
maximum score of 25, which is one of the main reasons that most of these studies do not enable the
use of double-blind methods and do not provide sufficient information the methods used to generate
the random allocation sequence and the likelihood of bias in group assignment. The highest-scoring
studies at 23.5 points [24,25]. The third-party blind method, which means that the examiner that has
no idea of the patient’s allocation, was present in only one study [26]. In addition, following the last
step of MARS recommendation, effects size estimates, including measures of uncertainty, are indicated.

3.2. Intervention Protocols

Of the interventions involved in this study, the majority produced positive
results [24-34,36,38—42,44] (n = 18) or neutral results [35,37,43] (n = 3) with only one exception,
which produced negative results [45].

As regards the instrument, twelve studies [24,25,30-35,38,41,43,45] used the Insomnia Severity
Index (ISI) scale in order to measure insomnia. The ISI scale is a tool made up of 7 items that measure
the severity of sleep discordance (difficulty falling sleep, difficulty staying asleep, waking up too early
in the morning, satisfaction with current sleep pattern, sleep problem interfering with daily functioning,
other people’s perception of the apparent deterioration in one’s quality of life and the degree of concern
about difficulties in sleeping). Each item is rated on a scale from 0 to 4 and the total score varies from 0 to
28. Depending on the total score, people are classified, according to the severity of their insomnia, in no
clinically significant insomnia (0 to 7), subthreshold insomnia (8 to 14), clinical insomnia—moderate
severity (15 to 21), and clinical insomnia—severe (22 to 28). The internal consistency for this scale is
excellent (x = 0.90) and convergent validity is good. Moreover, an ISI psychometry study revealed that
a cut-off score of 10 is acceptable for diagnosing insomnia in community samples. The Pittsburgh Sleep
Quality Index (PSQI) questionnaire was used in 8 studies [32,33,36,37,39,40,42,44] and a minority of the
studies used Ad Hoc [26,28] questionnaires or other scales such as the Athens Insomnia Scale (AIS) [36] or
The Basic Nordic Sleep Questionnaire (BSNQ) [29] to measure the level of insomnia. The results obtained
after using these tools were finalized and contrasted with objective measurements such as actigraphy.

Of the 22 studies selected, 68.1% were interventions based on cognitive behavioral
therapy (CBT) [24,25,27,30,31,33-36,39,41,43-45], 13.6% on health programs [32,37,40], 9.1% on
mindfulness-based therapies [28,42] or expressive writing [38], and only one intervention studied the
effect of a drug [26]. The majority of the interventions were carried out through internet-based sessions
and the average length of the sessions was around 80 minutes. It is important to note that the specialists
who directed and carried out the interventions based on CBT had previously undergone specific
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training in this type of therapy and in steps to ensure sleep hygiene. Of the studies, 95.4% monitored
the results obtained after the intervention, with a follow up ranging from one to twelve months.

3.2.1. Cognitive Behavioral Therapy

CBT-based interventions were the main method in the selected studies, which were based on
stimulus control, sleep restriction, and guidelines for sleep hygiene or relaxation. Two different
approaches were identified: using interactive internet-based programs on a PC or using a smartphone
with added support from SMS or emails [24,25,27,30,31,34,41,44], both of which included goal setting,
planning of activities, interactive exercises, audiovisual material, or, in some cases, either face-to-face
sessions with a therapist or online sessions with a virtual therapist [29,35,36,39,43,45]. The sessions
were conducted either individually or in groups, and were run by psychologists or nurses, with the
aim of developing steps to program sleep, control sleep debt, promote sleep, improve lifestyles,
decrease stress, control stimuli, and provide training in relaxation.

CBT-I was effective in treating a persistent lack of sleep [27], reducing the severity of insomnia
mediated by the reduction of perseverative cognitions and sleep effort [30], and improving the
overall quality of the workers’ sleep [44]. Likewise, among the work-related consequences,
slight improvements were evident in productivity and presenteeism levels after CBT-I, but not in
absenteeism rates, which did not produce statistically significant differences [24,27]. In addition,
a moderating effect of burnout was observed on insomnia symptoms [43].

3.2.2. Health Programs

Three studies in particular based their intervention on developing a health program as a way of
reducing insomnia levels in workers. Their approaches varied, ranging from the implementation of
a physical activity program in the workplace [32] to steps to promote family reconciliation [37,40].
All the programs were conducted in the workplace itself, with voluntary participation and, in two
cases, financial incentives.

The results obtained reported increased quality of sleep [32], an increase of one hour per week in the
total sleep time, and an improvement in workers” perceptions regarding the insufficiency of sleep [40].
Likewise, it was noted [37] that these improvements in sleep were statistically more significant among
younger workers and in jobs which required a longer physical presence in the workplace.

3.2.3. Mindfulness-Based Therapies and Other Therapies

As regards relaxation and self-help techniques to improve the quantity and quality of sleep,
two studies have examined the effects of a mindfulness-based intervention in the workplace [28,42],
and another study assessed the effect of an intervention based on expressive writing [38]. The results
obtained were positive both in the reduction of insomnia symptoms, with less difficulty in falling
asleep at night, and in an increase in the nighttime sleeping hours during the week, and also reported
increased levels of sleep quality.

Finally, only one study [26] evaluated the effects of drug therapy before nighttime sleep: the oral
intake of 5 mg of melatonin compared to placebo decreased latency at sleep onset and also increased
sleep quality indices.

3.3. Risk of Bias in the Studies Included

The assessment of the risk of bias for each study showed that most studies obtained a moderate risk
of bias. (Supplementary Materials Figure S2 and Figure S3). Several studies obtained a high risk of bias
in one of the dimensions assessed [24,27-29,31,33,35,37,39,41,43]. Additionally, 36.3% had an unclear
risk of selection bias due to them not providing enough information regarding the randomization
process. Of the studies, 77.2% showed bias regarding the blinding of participants and personnel due to
the use of the waiting list as a control group or not giving information to confirm it. However, this kind
of bias is a common characteristic in studies based on psychotherapeutic self-help interventions [15].
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Lastly, 59% of the studies obtained an unclear risk of bias regarding other sources of bias as not enough
information was provided for them to be assessed.

The GRADE assessment results indicated that the average quality of the study was acceptable.
Moreover, a moderate certainty of evidence was observed for the results.

3.4. Intervention Effects

A total of 12 studies with 14 intervention groups, providing a total sample of 827 workers,
informed of an improvement in the scoring on the Insomnia Severity Index as an outcome measure.
According to the estimated means difference (MD) of the studies, a moderate reduction in insomnia
symptoms was obtained after the intervention (MD —2.21, CI 95%: [-3.36, —1.06]) although the degree
of heterogeneity among the studies was assessed as considerable (p < 0.00001; I> = 88%). After ruling
out 4 studies due to outliers, the effect continued to be moderate (MD —2.08, CI 95%: [-2.68, —1.47]) and
the heterogeneity was reduced until it was classified as non-significant (p = 0.64); I> = 0%. ( Figure 2;
Figure 3).

Intervention Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Ebert (2015) 9.73 4.33 64 15.07 4.05 64 7.9% -5.34[-6.79, -3.89] .
Ebert (2016)° 9.05 5.16 132 11.88 5.65 131 8.1% -2.83[-4.14, -1.52] —_—
Ebert (2016)* 93 52 131 11.2 6.5 132 7.9% -1.90[-3.32,-0.48] e
Genin (2017)a 6.1 3.8 37 7.7 4.6 22 6.7% -1.60[-3.88, 0.68] —
Genin (2017)b 5.2 34 36 7.7 4.6 22 6.8% -2.50[-4.72,-0.28]
Germain (2014) 7.82 4.71 20 10 4.5 16 5.6% -2.18[-5.20, 0.84] —
Heber (2016) 8.79 5.81 132 11.2 6.15 132 7.9% -2.41[-3.85,-0.97] e
Jarnefelt (2019)a 109 5.4 20 106 4.7 20 5.4% 0.30 [-2.84, 3.44] . EE—
Jarnefelt (2019)b 10.7 4.4 19 10.6 4.7 20 5.8% 0.10 [-2.76, 2.96] .
Michailidis (2019) 1.25 0.8 23 1.52 0.73 21 8.9% -0.27[-0.72, 0.18] -
Persson-Asplund (2017) 8.26 4.78 59 9.95 5.04 58 7.4% -1.69[-3.47,0.09] I
Schiller (2018) 13.58 6 25 16.69 4.8 26 5.6% -3.11[-6.10, -0.12]
Thiart (2015) 9.2 4.55 64 15.64 4.31 64 7.8% -6.44[-7.98, -4.90] _—
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Figure 2. Forest plot of effectiveness of workplace interventions for insomnia symptoms reduction in
accordance with Insomnia Severity Index.

Intervention Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI 1V, Random, 95% CI
Ebert (2016)* 9.05 5.16 132 11.88 5.65 131 21.5% -2.83[-4.14,-1.52] I —
Ebert (2016)* 9.3 52 131 11.2 6.5 132 18.2% -1.90[-3.32,-0.48] —_—
Genin (2017)a 6.1 3.8 37 7.7 4.6 22 7.1% -1.60 [-3.88, 0.68] e —
Genin (2017)b 52 34 36 7.7 4.6 22 7.5% -2.50[-4.72,-0.28] e —
Germain (2014) 7.82 4.71 20 10 4.5 16 4.0% -2.18 [-5.20, 0.84] — [
Heber (2016) 8.79 5.81 132 11.2 6.15 132 17.7% -2.41[-3.85,-0.97] —_—
Jarnefelt (2019)a 109 5.4 20 106 4.7 20 3.7% 0.30 [-2.84, 3.44]
Jarnefelt (2019)b 10.7 4.4 19 106 4.7 20 4.5% 0.10 [-2.76, 2.96]
Persson-Asplund (2017) 8.26 4.78 59 9.95 5.04 58 11.6% -1.69[-3.47,0.09]
Schiller (2018) 13.58 6 25 16.69 4.8 26 4.1% -3.11[-6.10, -0.12]
Total (95% CI) 611 579 100.0% -2.08 [-2.68, -1.47] <o
Heterogeneity: Tau? = 0.00; Chi? = 6.93, df = 9 (P = 0.64); I> = 0%
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Test for overall effect: Z = 6.71 (P < 0.00001) Favours [experimental] Favours [control]

Figure 3. Forest plot of the effectiveness of workplace interventions for the reduction of insomnia
symptoms according to the Insomnia Severity Index after removing studies for their outliers.

The exclusion of the studies for their outliers was due to the sensitivity analysis carried out to
assess the stability of the pooled estimate with respect to each study individually in the meta-analysis.
The studies by Michaidilis (2019), Thiart (2015), Ebert (2015), and Yamamoto (2016) were those which
most affected the heterogeneity of the meta-analysis, with I2 results of 81, 81, 85, and 89%, respectively.

3.5. Funnel Plot

The funnel plot for the results of the improvement in insomnia symptoms according to the
Insomnia Severity Index after the intervention was asymmetric, having had to assess a potential
overestimation of the actual effect of the meta-analysis result due to a lack of published studies,
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although the publication bias assessment may not be completely accurate owing to the small number
of studies included (Figure 4).
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Figure 4. Funnel plot of comparison: insomnia intervention versus control condition.
4. Discussion

This systematic review and meta-analysis aimed to identify and evaluate interventions for the
reduction of insomnia as a risk factor in occupational health. Twenty-two studies were chosen for
the systematic review and all met the inclusion criteria. The findings showed that the majority of the
interventions were based on cognitive behavioral therapy, established on an individual or group basis
and carried out via face-to-face or via internet. A moderate positive effect was found for the reduction
in insomnia after the intervention, with a non-significant heterogeneity, after ruling out 4 studies for
their atypical values. Twelve studies were selected to perform the meta-analysis, which formed a total
of 14 intervention groups and whose common denominator was the use of the Insomnia Severity Index
(ISI) as an outcome measure to evaluate the efficiency of the interventions on insomnia.

CBT in the workplace has demonstrated its effectiveness with other illnesses; a recent meta-analysis
of interventions that measured symptoms of depression noted that CBT reduced the level of these
symptoms among workers [46]. Another meta-analysis showed that resilience interventions based on
CBT (with a combination of mindfulness techniques) had a positive impact on individual resilience [47].
Nevertheless, in the context of the psychological well-being of employees and increasing work
effectiveness, another previous meta-analysis noted no statistically significant differences in outcomes
between studies using CBT therapy compared with other psychological approaches, although it pointed
out that mental health interventions improved the workers” psychological well-being and increased
work effectiveness [48].

However, CBT focusing on mental illnesses in a non-working-population concluded that the use
of Digital Health Interventions (DHIs) had proved effective. Another meta-analysis in children
and adolescents showed a benefit in using CBT-based technology (internet and computers) to
reduce depression and anxiety [49]. As for the use of smartphones in mental health interventions,
another meta-analysis pointed out that psychological interventions delivered via these devices reduced
anxiety [50]. Nevertheless, a recent meta-analysis has showed that such interventions with smartphones
were characterized by high rates of attrition and low adherence [51].

All the researchers included in this study directly or indirectly investigated insomnia in their
interventions. When insomnia was approached indirectly, it was through interventions whose
primary objective was to evaluate the effectiveness of interventions focused on reducing levels of
work-related stress, rumination, anxiety, fatigue, and depression. In our review, the majority of
the interventions reported positive results. This coincides with what has been shown by other
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meta-analyses, which revealed positive and efficient effects in the general population for cognitive
behavioral therapy on insomnia [52,53], which was the predominant treatment option in the studies
included in our meta-analysis. Each of these studies had their own particular characteristics, but in
general, all of them demonstrated a sufficient degree of methodological reliability and quality regarding
the interventions on work-related insomnia.

Regarding shift work, several studies included in this systematic review did not observe the
variable shift work as an influencing factor in the appearance of insomnia. However, a recent review of
studies that has shown a direct relationship between shift work (regardless of its characteristics and
context) and the appearance of insomnia in the working population [54].

To our knowledge, this is the first time that a research team has described and discussed in detail
the methodology used in the clinical trials selected, whose specific aims focused on assessing the
impact of interventions for work-related insomnia and/or other aspects indirectly linked to or acting as
precursors of insomnia in occupational health.

In accordance with the provisions of the PRISMA Statement, randomized sequence generation
is an extremely important factor, as this process can heavily influence the results [17]. In our study,
the Cochrane Collaboration tool was used to evaluate, among other things, this randomization process
in terms of its implementation and the way it is described in the scientific articles. One third of the
studies included did not provide enough information to allow us to assess this risk of bias, which made
a big difference to the research results. However, the absence of a description of the process does not
necessarily imply that it was not carried out, although it does make it difficult to identify.

Furthermore, in accordance with the amended CONSORT guidelines, for interventions with
non-pharmacological approaches, studies that do not include a double-blinding are not validated,
although this option is considered in cases where the characteristics of the sample or the intervention
itself do not allow it [55]. Such is the case of the interventions included in this meta-analysis, in which
half of the studies used a waiting list as a control group. This condition in the design of the interventions
involves a high risk of blinding bias and can cause a lower output in the estimates of the results
obtained. Similarly, it may lead to a lack of involvement of the control group members, as well as
higher levels of frustration during the waiting period.

Regarding clinical significance and clinical relevance of the results reported by this study,
this meta-analysis has shown that the intervention is useful to improve occupational insomnia since
they reduced an average of 2.08 points the values of the Insomnia Severity Index scale (ISI) of the
intervention group versus the control group. Specifically, the alpha error obtained (p-value) was
less than 0.1%. Furthermore, the confidence interval for this difference in means is very narrow,
ranging from —3.36 to —1.06, which shows the high precision (low sample error of the study).

On the other hand, we know that any difference between the two groups being compared,
no matter how small, can become “statistically significant” if the sample size increases considerably.
However, this is not the case in our meta-analysis, where the sample size is not excessively large (611
and 579 workers, for intervention and control, respectively). As can be calculated from the data shown
in Figure 3, the workers in the control group obtained a mean score of 11.15 points in the ISI scale.
The meta-analysis reported that the therapeutic intervention produced a decrease of 2.08 points on
average. An average reduction of 2.08 on an average score of 11.15 corresponds to a reduction of 19.6%.
In other words, the therapeutic intervention reduces the insomnia score by around 20%. With which
we consider that the clinical relevance is moderate.

The analysis of these methodological issues reveals aspects to be taken into account in future
studies that address insomnia in the workforce. In line with the natural difficulties already addressed
in this line of research, other relevant aspects for minimizing bias are important and easily applicable.
Attempts to solve these methodological problems in studies that address insomnia may be key to
improving the quality of research in this field.

This study has certain limitations regarding the systematic review and meta-analysis. Although the
search included 5 databases, it is likely that other studies indexed in other databases not previously
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consulted have not been included. The author’s bias must also be noted as a limitation, due to the fact
that various studies were written by the same research team. Another limitation was the exclusive
choice of the values obtained on the ISI scale as an outcome or effect measure for evaluating the
effectiveness of interventions, as this questionnaire that measures the level and severity of insomnia
was the most widely used in the search records included in our study. In some studies, the ages
of the participants were not recorded, and this information is significant because there are studies
that have shown the influence of age on the effect size for different sleep variables depending on the
intervention [56]. Lastly, the professional sector to which the participants belonged in the majority
of studies included in the meta-analysis required a high educational level, which causes a lower
generalization of the results for other professional sectors with fewer educational requirements.

5. Conclusions

This systematic review and meta-analysis analyses the evidence provided by RCTs to improve or
reduce insomnia in the workforce, finding a moderate positive effect after the intervention (MD —2.08,
CI 95%: [-2.68, —1.47]) when using the ISI scale as a reference. The majority of the interventions
included in this study use cognitive behavioral therapy either face-to-face or via Internet, followed by
health programs, meditation techniques, self-help, and pharmacology as tools for combating insomnia
and raising the worker’s awareness of the causes and effects of insomnia: all of which, with the
exception of one, showed positive results in meeting their aims. We can therefore conclude that
interventions for insomnia in the workplace are effective. As regards work, although there were
improvements in the productivity, presenteeism, and job burnout indices, none of the studies reported
any results for insomnia with this variable, or with accidents in the workplace, despite the fact that
some studies included ‘being unemployed’ as a study variable. As for sleeping health, almost all
the interventions noted improvements in the quality of sleep and a decrease in insomnia symptoms
due to increased weekly hours of sleep and a reduction in the latency at sleep onset, which led to an
improvement in the workers’ perception of sleep satisfaction.

Up to now, few interventions with results have been carried out in insomnia in workers, despite the
numerous benefits obtained after carrying out highly effective measures to reduce stress and improve
family reconciliation. It is up to organizations, administrations, and employers to continue working and
investing in labor policies aimed at improving workers’ sleep, in order to ensure greater productivity
and job security.
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