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ORIGINAL ARTICLE

Training for occupational health physicians to involve significant others in the 
return-to-work process of workers with chronic diseases: a randomized 
controlled trial 

Nicole C. Snippena , Haitze J. de Vriesa , Mari€et Hagedoornb and Sandra Brouwera 

aDepartment of Health Sciences, Community and Occupational Medicine, University Medical Center Groningen, University of Groningen, 
Groningen, The Netherlands; bDepartment of Health Sciences, Health Psychology, University Medical Center Groningen, University of 
Groningen, Groningen, The Netherlands    

ABSTRACT  
Purpose: To determine the efficacy of the “Training for Occupational health physicians To Involve 
Significant others” (TOTIS) e-learning module for improving occupational health physicians’ (OHPs) know-
ledge, attitudes, and self-efficacy regarding involving significant others in the return-to-work process. 
Materials and methods: A randomized controlled trial with 87 OHPs, involving an intervention group 
and a wait-listed control group. Between-group differences in knowledge, attitude, and self-efficacy out-
comes, and retention of effects were assessed using ANOVA and paired t-tests. Reactions to the e-learn-
ing module were analyzed with descriptive statistics and thematic analysis. 
Results: We found moderate to large effects on OHPs’ knowledge (p< 0.001, gp

2¼ 0.202), attitudes 
(p¼ 0.003, gp

2¼ 0.098), and self-efficacy (p< 0.001, gp
2¼ 0.237), with retention of all changes at 10-week 

follow-up. OHPs graded the e-learning module with a mean score of 7.9 out of 10 (SD ¼ 1.11) and indi-
cated that the module increased their awareness of the role of significant others and encouraged them 
to address this more often. 
Conclusions: The TOTIS e-learning module and accompanying materials are valuable resources for OHPs 
to learn how significant others influence work outcomes of workers with chronic diseases and to manage 
their involvement in the re-integration process.  

Trial registration: This study is registered in the Netherlands Trial Register under trial number NL8744; 
https://www.trialregister.nl/trial/8744.    

� IMPLICATIONS FOR REHABILITATION 
� The TOTIS e-learning module is the first evidence-based training to improve the knowledge, attitudes, 

and self-efficacy of occupational health physicians with regard to involving significant others in the 
re-integration process of workers with chronic diseases. 

� The e-learning module and accompanying tools can increase the awareness of occupational health 
physicians about the role of significant others and encourage them to address the role of significant 
others in the re-integration process of sick-listed workers. 

� It could be beneficial to expand on the e-learning module with a face-to-face training program 
involving group interaction, peer discussion, and skills development. 
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Introduction 

Significant others (such as partners, family members, or friends) 
can play an important role in how workers cope with the conse-
quences of a chronic disease, thereby influencing their work and 
health outcomes [1–5]. Prior research suggests that significant 
others can meaningfully support workers with chronic diseases in 
work re-integration after sickness absence, both in daily life and 
during consultations with occupational health physicians (OHPs) 
[6–8]. For example, their involvement in occupational health care 
can be helpful in reducing anxiety in workers, recalling information, 

and providing extra information to the OHP. Moreover, involving 
significant others in decision-making and re-integration plans can 
enhance support and promote helpful behaviors from significant 
others, and facilitate effective communication and joint problem 
solving between workers and their significant others. These bene-
fits of significant other involvement could in turn lead to better 
health, personal relationships, and work outcomes [1,9–11]. 

Despite the potential benefits of involving significant others in 
the return-to-work process of sick-listed workers with chronic dis-
eases, it is currently not common practice for OHPs to do so [7]. 
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This can in part be explained by a lack of self-efficacy on the part 
of OHPs to assess and respond to the cognitions (i.e., illness per-
ceptions, work-related beliefs and expectations) and behaviors of 
significant others related to work outcomes, highlighting one bar-
rier to successfully implementing significant other involvement in 
occupational health care [7]. Other studies have found that involv-
ing significant others in occupational health care can present add-
itional challenges and that OHPs may find it difficult to involve 
significant others in care [6–8]. For example, the presence of a sig-
nificant other could negatively affect the interaction between the 
worker and OHP or could lead to significant others being involved 
in ways that may threaten a worker’s autonomy. 

To effectively involve significant others in the work re-integra-
tion process of workers with chronic diseases, OHPs require the 
necessary knowledge and skills to (i) identify in which situations 
the involvement of significant others is called for and the best 
ways to involve them, (ii) assess how significant others affect the 
worker’s recovery and return to work, and (iii) facilitate support, 
effective communication, and successful coping of workers and 
their significant others. While several clinical and multidisciplinary 
guidelines advise health professionals to involve significant others 
in treatments and care [12–21], guidance and training for OHPs 
on how to manage significant other involvement and what this 
should entail is generally lacking. 

For this reason, we developed the e-learning module “Training 
for Occupational Health Physicians to Involve Significant Others” 
(TOTIS) to educate OHPs on how they can best address the role 
of significant others and manage their involvement in the return- 
to-work process of workers with chronic diseases. In this study, 
we focused on the evaluation of this newly developed e-learning 
module among a sample of Dutch OHPs who were involved in 
supporting sick-listed workers with chronic diseases to return to 
work. More specifically, we aimed to determine the efficacy of the 
TOTIS e-learning module in improving OHPs’ knowledge, atti-
tudes, and self-efficacy with regard to involving significant 
others in the return-to-work process. We hypothesized that the 
e-learning module would have positive effects on all three out-
comes. In addition, we explored OHPs’ responses to and satisfac-
tion with the e-learning module. 

Materials and methods 

Design 

This study was a non-blinded randomized controlled trial (RCT), 
with an intervention and a wait-listed control group. In this RCT, 
we aimed to determine the efficacy of the e-learning module in 
improving OHPs’ knowledge, attitudes, and self-efficacy (i.e., confi-
dence in their own knowledge and skills) with regard to address-
ing the role of significant others in the return-to-work process of 
sick-listed workers with chronic diseases. We were interested in 
the absolute effects of the e-learning module and therefore 
wanted to compare OHPs receiving access to the e-learning mod-
ule with OHPs in an inactive control condition (i.e., not 
receiving access to the e-learning module). As gaining access to 
the e-learning module and receiving continuing education points 
were considered to be important incentives for OHPs to partici-
pate in this study, we decided upon a wait-list control group. 
While it would have been interesting to also determine the rela-
tive effects of the e-learning module using an active control con-
dition, this was not feasible in this study because there was no 
suitable alternative intervention available. In addition to determin-
ing the efficacy of the e-learning module, we explored OHPs’ 
responses to and satisfaction with the e-learning module. 

Participants 

To be eligible for participation in this study, OHPs had to be profi-
cient in written Dutch and be a registered OHP. In the 
Netherlands, two types of OHPs are involved in occupational 
health care: occupational physicians and insurance physicians. 
Occupational physicians are generally involved in the first two 
years of sick leave, during which time they provide support and 
guidance to help employees retain or return to work. In the 
Netherlands, insurance physicians can work in either the public or 
private sector. Most work in the public sector and are mainly 
involved in claim disability assessment after two years of sick 
leave, although some are also involved in supporting employees 
to retain or return to work. Insurance physicians who work in the 
private sector (medical advisors) are involved in the return-to- 
work processes of self-employed workers. For this study, we 
included only OHPs whose work tasks included providing support 
and guidance to sick-listed workers with chronic diseases to help 
them return to work. Thus, OHPs who were only involved in claim 
disability assessment were excluded from participation. No other 
exclusion criteria were applied. 

Participants were recruited through (1) the Netherlands 
School of Public and Occupational Health (NSPOH), (2) the 
Dutch Association of Occupational Medicine (NVAB), (3) the Dutch 
Association for Insurance Medicine (NVVG), (4) the Dutch 
Association of Medical Advisers in Private Insurance (GAV), (5) 
Arbo Unie (a nationally operating occupational health service), 
and (6) the Dutch Social Security Institute: the Institute for 
Employee Benefits Schemes (UWV). An invitation to participate 
was sent by email to all occupational and insurance physicians 
(working in either the public or private sector) in these databases. 
In this email, a short description was given about the study and 
eligibility criteria. In addition, a link was included to a webpage of 
the NSPOH with more detailed written information about the 
study and the registration form to sign up. In addition, the 
contact information of the researchers was provided to enable 
potential participants to ask questions or request additional 
information. 

Procedure 

All data was collected electronically without direct contact with or 
interference from the researchers. At the start of the RCT, all par-
ticipants completed a baseline questionnaire (week 0). Using ran-
dom sampling in SPSS, the main researcher (NS) allocated OHPs 
who had completed the baseline questionnaire to either the inter-
vention group or the control group (1:1 ratio). We stratified ran-
domization with regard to profession (i.e., occupational physician 
vs insurance physician) to ensure a well-balanced representation 
of the different professions between groups. To prepare for ran-
domization, separate databases were created for respectively 
occupational physicians and insurance physicians. While the 
researcher performing the random sampling procedure did have 
access to the baseline data, the datasets used for randomization 
did not contain any data other than participants’ name, contact 
information, and occupation. 

After randomization, the NSPOH gave the intervention group 
access to the e-learning module through a dedicated website link, 
while the control group was wait-listed for four weeks (week 1–4). 
After the 4-week trial period, a follow-up questionnaire was disse-
minated to both the intervention and control group (week 5). 
Participants in the wait-listed control group were automatically 
given access to the e-learning module after they completed the 
follow-up questionnaire. To determine retention of the effects of 
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the e-learning module, the intervention group was asked to com-
plete the follow-up questionnaire for a second time ten weeks 
after the 4-week trial period. In addition to these questionnaires, 
participants in both groups were asked to fill out an evaluation 
form after completing the e-learning module. 

To minimize attrition due to missing values, we checked the 
baseline and follow-up data for missing data. Two weeks after 
the first notification that participants could complete one of the 
questionnaires, reminders were sent to participants who had not 
yet responded. In addition, in cases where a questionnaire was 
only partially completed, a reminder was sent to the participant 
to complete the remaining items. In addition to these precau-
tions, participants had to fully complete the baseline question-
naire, the follow-up questionnaire(s), and the evaluation form to 
qualify for accreditation for participating in this study. 

This study was approved by the Central Ethics Review 
Committee (CTc) of the University Medical Center Groningen (CTc 
UMCG 202000077) and is registered in the Netherlands Trial 
Register (NL8744). 

Intervention 

The TOTIS e-learning module was developed to educate OHPs on 
how they can best address the role of significant others and man-
age their involvement in the return-to-work process of sick-listed 
workers with chronic diseases. The e-learning module aimed to 
improve OHPs’ knowledge on: (1) how significant others can influ-
ence the work participation of workers with chronic diseases, (2) 
the role of coping of workers and their significant others in the 
recovery and work re-integration processes, (3) the concepts 
“illness perceptions” and “dyadic coping” and their relevance for 
re-integration, (4) how OHPs can assess illness perceptions and 
coping strategies in workers and significant others, and (5) how 
OHPs can facilitate helpful illness perceptions, adequate coping 
and communication among workers and significant others, and 
how OHPs can intervene on factors that may hinder recovery and 
re-integration. 

The e-learning module consisted of five parts: (1) when and 
how to address the role of significant others; (2) coping and re- 
integration; (3) the role of dyadic coping; (4) the role of illness 
perceptions; and (5) summary of key messages and best-practice 
recommendations. Content within each part was focused on deliv-
ering essential knowledge and translating that knowledge into 
practical skills (i.e., the “know” and “do” for best-practice in involv-
ing significant others). The first four parts included interactive 
components, such as videos or vignettes in combination with 
multiple-choice questions. The content was in part based on the 
results of our previous studies which sought to gain insight into: 
the relevant cognitive-behavioral factors of significant others asso-
ciated with work outcomes of workers with chronic diseases [1], 
OHPs’ current practices [7], and stakeholders’ views on involving 
significant others in occupational health care [6,7]. The content 
was additionally based on research of current practices with 
regard to involving significant others in related professional 
domains and available literature on the topics addressed within 
the e-learning module. The e-learning module was accompanied 
by a conversation tool, which included: (1) a reference book con-
taining an overview of the key messages and practical advice 
from the e-learning module, (2) validated questionnaires with 
which OHPs could gain insight into illness perceptions and coping 
of workers and their significant others, (3) a conversation leaflet 
that was developed to facilitate communication between workers 
and significant others, and (4) ten leaflets about different chronic 

diseases that were developed to promote adequate illness per-
ceptions. More detailed information about the development of 
the e-learning module is provided in Supplementary material. 

In a small pilot study, an independent group of evaluators (1 
OHP and 3 public health researchers) was engaged to evaluate 
the e-learning module. Each evaluator was given online access to 
the e-learning module. While going through the module, evalua-
tors could directly add free-text comments and recommendations. 
In addition, they completed a short evaluation survey with ques-
tions regarding the appropriateness of the content and the gen-
eral appearance and functionality of the e-learning module. If one 
or more aspects were rated neutrally or negatively, evaluators 
were asked to provide additional information that could be used 
to improve these aspects. The evaluators were positive about the 
content, general appearance and functionality of the e-learning 
module and indicated that no major changes were needed. Based 
on the free-text comments and the responses to the evaluation 
survey, we made some minor textual changes to the e-learning 
module to improve the readability of certain sentences. The final 
version of the module was assessed for educational quality by the 
Dutch Social Medicine to Accreditation Bureau (ABSG) and accred-
ited for 1.5 continuing education points for license re-registration 
of occupational health physicians. 

Outcome measures 

We measured knowledge with a knowledge test consisting of 20 
multiple choice items based on the content and learning objec-
tives of the e-learning module. More specifically, the knowledge 
test was designed to measure: (1) OHPs’ knowledge of the cogni-
tive and behavioral processes underlying the influence of signifi-
cant others and considerations to make regarding the 
involvement of significant others in occupational health care and 
(2) the OHPs’ ability to assess when and how they can best gain 
insight into the influence of significant others and involve them 
in the re-integration process. The knowledge test consisted of dif-
ferent types of questions (i.e., true-false, scenario based, and 
matching questions). For instance, several factual questions were 
included about the concepts “illness perceptions” and “dyadic 
coping”. In other questions, OHPs had to choose the best course 
of action for an OHP in a specific scenario or match descriptions 
of illness perceptions or the coping mechanisms of workers and 
significant others with the corresponding illness perception 
domain or type of dyadic coping. Each correct answer was scored 
as “1” and each incorrect answer was scored as “0”. For each 
measurement, we calculated a sum score for each participant. 

We measured attitudes towards involving significant others with 
11 items measured on a 6-point Likert scale. Items were derived 
from a scale designed to identify healthcare providers’ attitudes 
to family involvement during routine adult critical care [22]. Since 
the items from this scale were originally designed to measure atti-
tudes about family involvement during routine adult critical care, 
we adapted the items to better reflect on significant other 
involvement in the occupational health care context. For instance, 
the item “I support patient wishes for family members to be pre-
sent during daily patient care” was changed to “I support wishes 
of a worker for a significant other to be present during con-
sultations.” For each measurement, we calculated a mean score 
for participants who had answered at least nine of the ten items, 
with a higher score representing a more positive attitude towards 
significant other involvement in occupational health care. The 
internal consistency of the construct was good, with a Cronbach’s 
alpha ranging from 0.80 to 0.87 across measurements. 
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We measured self-efficacy with regard to involving significant 
others with 15 items measured on a 5-point Likert scale. Items 
were derived from the questions on self-reported knowledge and 
clinical skills used by Fary et al. [23]. Since these items were ori-
ginally designed to measure physiotherapists’ self-reported know-
ledge and clinical skills in managing people with rheumatoid 
arthritis, we adapted the items to reflect on the knowledge and 
skills targeted in the TOTIS e-learning module. For example, OHPs 
were asked to answer the question: “How confident do you feel 
in your skills to explore dyadic coping processes of workers and 
significant others?” For each measurement, we calculated a mean 
score for participants who had answered at least 14 of the 15 
items, with a higher score representing a higher degree of self- 
efficacy with regard to involving significant others in occupational 
health care. The internal consistency of the construct was good, 
with a Cronbach’s alpha ranging from 0.86 to 0.96. 

We measured responses to and satisfaction with the e-learning 
module with an evaluation form consisting of 13 items, which par-
ticipants were asked to fill out after completing the e-learning 
module. Ten items were measured on a 5-point Likert scale, rang-
ing from strongly agree to strongly disagree, including questions 
on participants’ overall impressions of the content, the organiza-
tion and structure of the e-learning module, and its perceived 
usefulness. In one item, participants were asked to grade the 
e-learning module on a 10-point rating scale. In two open 
questions, participants were asked to indicate what they 
appreciated most and what they appreciated least about the 
e-learning module. 

Sociodemographic measures 

At baseline, we collected descriptive information of the OHPs 
(age, gender, profession, employment status, years in practice, 
and organization size). 

Sample size 

A priori sample size calculations for a parallel, 2-arm RCT using 
G�Power software [24] determined that a sample size of 128 
would be sufficient to detect an effect size of 0.5 with a power of 
80% and a 2-tailed alpha of 0.05. An estimated effect size of 0.5 
was considered reasonable based on established recommenda-
tions [25]. Estimating an attrition rate of approximately 25% based 
on prior studies among occupational and insurance physicians 
[26–31], we aimed to include 160 OHPs. 

Data analysis 

We analyzed the quantitative data using SPSS version 26 [32]. We 
used descriptive statistics (i.e., frequencies, percentages, means, 
standard deviations) to describe the study sample. Differences in 
baseline characteristics were tested with t-tests for continuous 
variables and chi-square tests for categorical variables. Analyses 
were conducted per-protocol, excluding the OHPs for whom no 
outcome data was available. We also performed intention-to-treat 
analyses using the last observation carried forward approach, 
thereby including the OHPs lost to follow-up (17 in the interven-
tion group, and 8 in the control group), but this had no influence 
on the results. Because this study was an efficacy trial, in which 
we were interested in the effects of the intervention on OHPs in a 
specific controlled setting, rather than an effectiveness study car-
ried out in real practice, we chose to present the results of the 
per-protocol analyses only. We assessed between-group 

differences in knowledge, attitude, and self-efficacy outcomes 
using an analysis of variance (ANOVA), applying a significance 
level of 0.05. In addition, Partial Eta Squared effect sizes were cal-
culated. Following the recommendations of Cohen [33], effects 
sizes of gp

2¼ 0.01, gp
2¼ 0.06, and gp

2¼ 0.14 were considered to 
be respectively small, medium and large in magnitudes. In these 
analyses, we used mean change scores of the three outcomes, 
which were calculated for each participant by subtracting the 
mean score of the baseline measurement from the mean score of 
the follow-up measurement after the 4-week trial period. We used 
paired t-tests to evaluate retention of changes in knowledge, atti-
tude, and self-efficacy between the first and second follow-up 
measurements of participants in the intervention group. We used 
descriptive statistics and thematic analysis to analyze the OHPs’ 
responses to and satisfaction with the TOTIS e-learning module. 

Results 

Figure 1 illustrates the participant flow through the RCT, consist-
ent with the CONSORT criteria [34]. A total of 87 OHPs completed 
both the baseline questionnaire and the follow-up questionnaire 
after the 4-week trial period. At baseline, the intervention and 
control groups were similar with regard to demographic and 
work characteristics: the majority being occupational physicians 
working in paid employment and having at least 16 years of work 
experience. More detailed demographic information of the partici-
pants in both groups is provided in Table 1. There were no differ-
ences in baseline characteristics between participants remaining 
in the final study sample and participants who were lost to fol-
low-up. 

Representativeness of the sample 

About seventy percent of participants in this study was occupa-
tional physician and indicated to have at least 16 years of work 
experience, which is comparable to the general population of 
OHPs (occupational physicians and insurance physicians) in the 
Netherlands [35]. The percentage of participants between the age 
of 55 and 64 years (38 and 62 percent for respectively female and 
male OHPs) is also comparable to the general OHP population (57 
and 45 percent for female and male OHPs). However, a relatively 
high percentage of OHPs in our study was female (55.2% in our 
study vs. 37.7% in the general OHP population). 

RCT outcomes 

We observed statistically significant between-group differences at 
the end of the 4-week trial (Table 2). The magnitude of positive 
change in outcomes scores in the intervention group was signifi-
cantly greater than in the control group for knowledge on topics 
addressed in TOTIS (F(1, 85)¼ 21.51, p< 0.001, gp

2¼ 0.202), atti-
tudes towards involving significant others (F(1, 85)¼ 9.25, 
p¼ 0.003, gp

2¼ 0.098), and self-efficacy with regard to involving 
significant others (F(1, 85)¼ 26.38, p< 0.001, gp

2¼ 0.237). Partial 
Eta Squared effect sizes for these differences ranged from 0.098 
to 0.237, representing moderate to large effects [33]. 

The assumption of normality was violated in the control group 
for both attitudes and self-efficacy with regard to involving signifi-
cant others, due to two and one significant outliers respectively. 
As this could have biased the results, we performed additional 
analyses excluding these outliers. However, the results for both 
attitudes (F(1, 83)¼ 9.18, p¼ 0.003, gp

2¼ 0.100) and self-efficacy 
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(F(1, 84)¼ 26.48, p< 0.001, gp
2¼ 0.240) remained similar to those 

of the primary analyses. 
Thirty-seven participants of the intervention group (94.9%) 

completed the second follow-up questionnaire ten weeks after 
the 4-week trial period and were included in the retention of 
change analyses. Figure 2 illustrates the changes over time for 
the outcome variables. There were no statistically significant 
within-group differences between the follow-up after the 4-week 
trial period and the follow-up ten weeks after the 4-week trial 
period for knowledge (t(36)¼ 1.33, p ¼ 0.192), attitudes 
(t(36)¼ 0.39, p¼ 0.700) or self-efficacy with regard to involving 
significant others (t(36)¼ � 0.45, p¼ 0.653). 

Responses to and satisfaction with the e-learning module 

A total of 63 OHPs (72.4%) completed the evaluation form after 
finishing the TOTIS e-learning module. Satisfaction with the e- 
learning module was high (Figure 3). OHPs graded the e-learning 

module with a mean score of 7.9 on a 10-point scale (SD ¼ 1.11), 
with 60 participants (95.2%) giving a rating of seven or higher. 

In an open response question, OHPs indicated appreciating 
various aspects of the TOTIS e-learning module. They considered 
the subject addressed in the e-learning module to be topical, 
interesting, and inspiring, and valued the theoretical information 
and knowledge they gained about the different topics addressed 
in the e-learning module (e.g., coping strategies, dyadic coping, 
illness perceptions, and assessment and intervention options). 
Many OHPs also appreciated the practical advice, tips, accompa-
nying materials, and applicability for occupational health practice. 
They indicated that the e-learning module increased their aware-
ness, helped them to gain new insights into the role of significant 
others and encouraged them to address this topic more often. 
OHPs also valued the different ways that the learning material 
was offered (e.g., text, videos, animations, examples, practice 
material, schematics). Finally, some OHPs indicated appreciating 
the convenience of being able to follow the e-learning module in 
their own preferred timing, location, and speed. 

Figure 1. CONSORT flow chart of participants through randomized controlled trial. TOTIS: Training for Occupational Health Physicians to Involve Significant Others.  
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In a second open response question, OHPs reported what they 
found least valuable about the TOTIS e-learning module. Some 
OHPs indicated that they needed time to get used to the online 
format and that it was easy to miss information, for example due 
to clicking through the e-learning module too quickly or missing 
a hyperlink to additional information. Moreover, some OHPs expe-
rienced technical issues (e.g., having to repeat parts of the e- 
learning module due to their progress not being saved correctly 
or not being able to find the additional material in the learning 
portal). Furthermore, due to the online format, OHPs missed 
opportunities to practice with the accompanying materials (e.g., 
questionnaires), further develop new skills, have peer discussions, 
ask questions, and receive feedback. Furthermore, some OHPs felt 
that the e-learning module was too theoretical, indicated that the 
terminology used in the e-learning module (e.g., dyadic coping) 
was less useful, and expressed concerns about the applicability in 
occupational health practice. 

Discussion 

This study aimed to determine the efficacy of the TOTIS e-learning 
module with respect to improving knowledge, attitudes, and self- 
efficacy of OHPs with regard to involving significant others in the 
return-to-work process of sick-listed workers with chronic diseases. 
The results of this study show that the OHPs who completed the 
e-learning module significantly improved on all three outcome 
measures compared to OHPs who did not have access to the e- 
learning module, and that these effects remained significant at a 
10-week follow-up. Moreover, the e-learning module was posi-
tively evaluated by OHPs. Participants indicated that the e-learn-
ing module increased their awareness about the role of 
significant others, helped them to gain new insights into this 
topic and encouraged them to address the topic more often. In 
addition, they appreciated the practical advice and tips given in 
the e-learning module and the accompanying materials. Some 
OHPs reported difficulties with navigating the e-learning module 
without inadvertently skipping parts and with technical issues in 
monitoring their progress. Some OHPs also indicated missing the 
opportunity to practice with the accompanying materials, to dis-
cuss the learning material with their peers, to receive feedback 
from a trainer, or to further develop new skills. 

To the best of our knowledge, this is the first study to evaluate 
an e-learning module on involving significant others in health 
care, thereby limiting the possibilities to compare our findings 
with other studies. However, various prior studies on e-learning 
programs have shown that online learning can be an effective 
method to enhance knowledge, attitudes, and self-efficacy among 
health care professionals [28,36–39]. In many theoretical models, 
knowledge, attitudes, and self-efficacy are seen as powerful deter-
minants of behavioral change [40,41], which is supported by prior 
research on determinants of various types of physician behaviors 
(i.e., communication behaviors, counselling practices, referrals to 
specialized services, and prescribing behaviors) [42–47]. In a sur-
vey study among OHPs, we found that a lack of self-efficacy of 
OHPs was significantly associated with their assessment of cogni-
tions and behaviors of significant others related to work out-
comes of workers with chronic diseases [7]. In addition, we 
found that negative attitudes towards significant other involve-
ment could also partially explain why some OHPs often pay little 
attention to the influence of significant others and why OHPs 
decide to not involve significant others in the re-integration pro-
cess [7]. Intervening on these behavioral determinants of OHPs 
by means of the TOTIS e-learning module may lead to them 
more often addressing the role of significant others in occupa-
tional health care. This is consistent with the OHPs’ responses 

Table 1. Baseline characteristics of participating occupational health physicians. 

Characteristics 

Intervention  
group 

Control  
group 

(n¼ 39) (n¼ 48)  

Gender        
Male   15 (38.5)   24 (50.0)  
Female   24 (61.5)   24 (50.0) 

Age (mean, SD)   51 (8.2)   51 (11.0) 
Profession        

Occupational physician   29 (74.4)   35 (72.9)  
Insurance physician   10 (25.6)   13 (27.1) 

Employment status        
Employed by a company   28 (71.8)   38 (79.2)  
Self-employed   9 (23.1)   8 (16.7)  
Both employed by a company and self-employed   2 (5.1)   1 (2.1)  
Other      1 (2.1) 

Number of working hours per week        
0–11 –   1 (2.1)  
12–19   1 (2.6)   2 (4.2)  
20–27   4 (10.3)   1 (2.1)  
28–34   8 (20.5)   14 (29.2)  
35–40   19 (48.7)   20 (41.7)  
�41   7 (17.9)   10 (20.8) 

Work experience (years in practice)        
<5   4 (10.3)   9 (18.8)  
5–10   3 (7.7)   6 (12.5)  
11–15   1 (2.6)   1 (2.1)  
16–20   7 (17.9)   7 (14.6)  
>20   24 (61.5)   25 (52.1) 

Size of organizations working at        
Very small (<10 employees)   5 (12.8)   7 (14.6)  
Small (10–49 employees)   7 (17.9)   18 (37.5)  
Moderate (50–250 employees)   15 (38.5)   23 (47.9)  
Large (>250 employees)   34 (87.2)   43 (89.6)  

Table 2. Between-group differences in knowledge, attitudes, and self-efficacy.  

Mean scores at Mean scores after Mean change score between  

Partial 
baseline (T0) 4-week trial (T1) T0 and T1 (95% CI) 

Outcomes 
Intervention Control Intervention Control Intervention Control 

p 
Eta  

squared (n¼ 39) (n¼ 48) (n¼ 39) (n¼ 48) (n¼ 39) (n¼ 48)  

Knowledge on topics 
addressed in TOTIS (score 
of possible 20)   

12.49 ± 2.20   12.40 ± 1.70   14.59 ± 2.29   12.15 ± 2.20   2.10 (1.34 � 2.86)   � 0.25 (� 0.93 � 0.43)   <0.001   0.202 

Attitudes towards involving 
significant others (mean 
score on a scale from 1–6)   

4.65 ± 0.49   4.62 ± 0.56   4.99 ± 0.49   4.58 ± 0.66   0.33 (0.18 � 0.48)   � 0.04 (� 0.22 � 0.15)   0.003   0.098 

Self-efficacy to involve 
significant others (mean 
score on a scale from 1–5)   

2.96 ± 0.59   2.70 ± 0.54   3.60 ± 0.28   2.72 ± 0.63   0.64 (0.44 � 0.85)   0.02 (� 0.13 � 0.17)   <0.001   0.237  

TOTIS: Training for Occupational Health Physicians to Involve Significant Others.
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that the e-learning module encouraged them to address this 
topic more often. 

The reported benefits and limitations of the e-learning module 
format are also found in other studies on internet-based resources 

for continuing medical education. Consistent with our findings, 
various studies have shown that e-learning programs can be an 
effective method for enhancing the knowledge, attitudes, and 
self-efficacy of health care professionals [28,36–39]. Furthermore, 

Figure 2. Changes over time for the outcome variables for participants in the intervention group (n¼ 37). �Statistically significant differences (p< 0.05); TOTIS: 
Training for Occupational Health Physicians to Involve Significant Others.  

Figure 3. Occupational health physicians’ evaluation of the TOTIS e-learning module. TOTIS: Training for Occupational Health Physicians to Involve Significant Others.  
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similar to what the OHPs indicated in this study, other studies 
have highlighted that flexibility with regard to the location, time, 
and pace of learning is an important advantage of e-learning 
modules compared to face-to-face training programs [36,37,39]. 
Finally, prior studies confirm our findings that navigation issues, 
technical difficulties, lack of interaction with the trainer and peers, 
and need for a component of face-to-face teaching are potential 
disadvantages of an e-learning module [36,38,39,48,49]. 

Strengths and limitations 

This study has several strengths. First, the randomized controlled 
design with follow-up is considered to be the gold standard in 
assessing intervention efficacy and minimizes confounding factors, 
as well as allocation and selection bias. Moreover, as all answers 
were electronically recorded, there was no risk of an outcome 
assessment bias. In addition, while no standardized instruments 
were available to measure attitudes and self-efficacy with regard 
to involving significant others, we derived our items from existing 
questionnaires and both constructs had good internal reliability 
across the three measurements. 

A limitation of this study is that our final sample size was 
smaller than intended based on the sample size calculation. One 
explanation for the lower inclusion rate is the higher workload of 
Dutch OHPs during the COVID-19 pandemic [50], which may have 
limited their ability and willingness to participate in research. The 
COVID-19 pandemic and increased workload might also have 
resulted in more attrition during this study, especially among par-
ticipants in the intervention group who had less incentive to com-
plete the follow-up questionnaires as this was not a requirement 
for them to gain access to the e-learning module. On the other 
hand, many continuing education activities were cancelled due to 
the pandemic and opportunities to gain sufficient continuing edu-
cation points were limited, which might have increased retention 
of participating OHPs in both the intervention and control group. 
While no data is available on whether the pandemic has other-
wise influenced OHPs’ responses to the e-learning module, we do 
not expect this to be the case. Although the sample size was suf-
ficient to detect statistically significant effects, a larger study sam-
ple would have resulted in more precise estimates of the effects. 
Furthermore, it is possible that the use of a wait-list control group 
has resulted in artificially inflated estimates of the effects of the e- 
learning module, as this is a known issue with a wait-list control 
design in RCTs [51]. While participating OHPs in the control group 
were not instructed to refrain from seeking information about 
involving significant others, it is possible that knowing they would 
gain access to the e-learning module after the follow-up question-
naire decreased their natural information-seeking behavior [51]. 
However, we do not expect that a control condition in which 
OHPs did not gain access to the e-learning after the trial period 
would have resulted in smaller effects, as lack of time can be an 
important barrier for OHPs to seek evidence-based information 
[52,53] and not much information on this topic is easily available 
for OHPs. Another limitation of this study is that differential reten-
tion occurred across conditions, with the control group having 
better retention than the intervention group. The larger retention 
in the control group may have been due to the promise that they 
would receive access to the e-learning module and accompanying 
tools at the end of the trial, whereas the intervention group 
already had access during the trial period. Furthermore, as men-
tioned before, the higher workload of OHPs during the COVID-19 
pandemic might have caused higher attrition rates, especially in 
the intervention group as they had less incentive to complete the 

follow-up questionnaires since they had already received access 
to the e-learning module during the 4-week trial period. However, 
we do not expect that this biased the findings as we found no 
differences in baseline characteristics between the participants 
remaining in the final study sample and those who dropped out. 
Another limitation is that some selection bias seems to have 
occurred, possibly limiting the generalizability of our study find-
ings. More specifically, compared to the total population of OHPs 
in the Netherlands, a relatively high percentage of OHPs was 
female (55.2% in our study vs. 37.7% in the general OHP popula-
tion). In addition, it is possible that OHPs who already perceived 
the inclusion of significant others in the return-to-work process to 
be of value and who were therefore more likely to actually 
include significant others were more inclined to participate in this 
study. While it is uncertain whether such a selection has occurred 
and whether this has biased the results, it is possible that OHPs 
with less positive perceptions about the inclusion of significant 
others in the return-to-work process would benefit more from the 
e-learning module than OHPs who already have positive percep-
tions about this to start with. 

Implications for occupational health practice and 
future research 

The current study shows that the TOTIS e-learning module and 
the accompanying tools are an effective resource to educate 
OHPs on how they can best address the role of significant others 
and manage their involvement in the return-to-work process of 
sick-listed workers with chronic diseases. Making the e-learning 
module readily available, for example through educational insti-
tutes offering continuing medical education for OHPs, is an 
important next step. Considering the moderate to large effects of 
the e-learning module on the three behavioral determinants and 
the ease and low cost with which it can be implemented, we 
believe that it would be worthwhile to broadly implement the e- 
learning module as continued medical education for OHPs. It 
might also be beneficial to expand on the e-learning module with 
a face-to-face training program involving group interaction, peer 
discussion, and skills development (for example, through role- 
playing exercises). 

This study was a first step in evaluating the TOTIS e-learning 
module by focusing on changes in the three behavioral determi-
nants knowledge, attitude, and self-efficacy of OHPs. Future 
research is needed to investigate whether these changes actually 
affected the behavior of OHPs in identifying cases in which the 
involvement of significant others could be helpful and managing 
this involvement over the course of the re-integration process. 
Whether such behavioral changes among OHPs lead to better 
recovery and sustained return to work for workers with chronic 
diseases should likewise be examined. Furthermore, in addition to 
OHPs, other professionals involved in work re-integration might 
also be able play an important role in the context of significant 
other involvement in occupational health care. For instance, OHPs 
might be able to delegate or reallocate tasks surrounding the 
assessment of the influence of significant others and their involve-
ment in the re-integration process to a job coach, case manager, 
labor expert, occupational psychologist, or occupational health 
nurse. The topics addressed in the module are therefore also rele-
vant to other professionals who provide support and guidance to 
help workers retain or return to work. Therefore, further research 
is needed to examine the generalizability of the e-learning train-
ing module beyond OHPs. A first step in this will be taken in a 
project that has recently started, in which we will further develop 
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and evaluate the e-learning module for labor experts. 
Furthermore, future research could focus on translation and valid-
ation of the e-learning module and accompanying materials in 
different countries and settings. An English version of the e-learn-
ing module is currently being developed. However, differences in 
context should be taken into account in translation and imple-
mentation of the e-learning module and accompanying materials 
in different countries and settings. 

Conclusion 

Our findings indicate that the TOTIS e-learning module and 
accompanying materials are valuable resources for OHPs to learn 
about how significant others influence return to work of workers 
with chronic diseases and to manage their involvement in the re- 
integration process. Moreover, the e-learning module can increase 
OHPs’ awareness about the influence of significant others on 
workers’ coping, recovery, and work outcomes, and encourage 
them to address this topic more often in their daily practice. 
Future research should determine whether the e-learning module 
affects actual significant other involvement by OHPs and whether 
this in turn leads to better worker outcomes. 
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