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Purpose  We developed a comprehensive return to work (RTW) intervention covering physical, psycho-social and practical issues for 
patients newly diagnosed and evaluated its efficacy in terms of RTW. 
Materials and Methods  A multi-center randomized controlled trial was done to evaluate the efficacy of the intervention conducted at 
two university-based cancer centers in Korea. The intervention program comprised educational material at diagnosis, a face-to-face 
educational session at completion of active treatment, and three individualized telephone counseling sessions. The control group 
received other education at enrollment.
Results  At 1-month post-intervention (T2), the intervention group was more likely to be working compared to the control group after 
controlling working status at diagnosis (65.4% vs. 55.9%, p=0.037). Among patients who did not work at baseline, the intervention 
group was 1.99-times more likely to be working at T2. The mean of knowledge score was higher in the intervention group compared 
to the control group (7.4 vs. 6.8, p=0.029). At the 1-year follow-up, the intervention group was 65% (95% confidence interval, 0.78 to 
3.48) more likely to have higher odds for having work.
Conclusion  The intervention improved work-related knowledge and was effective in facilitating cancer patients’ RTW.
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Introduction

Approximately half of all cancer survivors are of working 
age [1], but 26%-53% cancer survivors lose or quit their jobs 
[2,3]. Since return to work (RTW) is associated with higher 
self-esteem, a sense of normalcy, and improved quality of life 
and financial situation [4-6], interventions have been devel-
oped and implemented in the past two decades to facilitate 
this. However, small or no effects were shown in previous 
RTW trials [7,8].

While 40% of cancer patients who quit their job after can-
cer decided to quit before receiving initial treatment [9], 
most studies have included cancer survivors who have com-
pleted treatment [7,8]. There were two intervention studies 
that provided support to patients from diagnosis [10,11], but 
they were limited to provide either psycho-social support 

or symptom management. Furthermore, while fear of can-
cer reucrrence, meaning of work and stigma associated with 
cancer and cancer patients [12] was associated with RTW 
[12-14], previous interventions did not tackle these issues.  
According to an observation study, survivors with stigma 
on impossibility of recovery and stereotypes were 3.10 (95% 
confidence interval [CI], 1.76 to 5.44) and 2.10 (95% CI, 1.20 
to 3.67) times more likely to lose a job than survivors without 
cancer stigma [12]. Thus, a more comprehensive approach 
should be considered from immediately after diagnosis to 
after treatment to keep their jobs after being diagnosed with 
cancer covering physical, psycho-social and practical issues 
related to RTW. 

Base on qualitative and quantitative studies [14,15], we  
developed a RTW intervention for patients newly diagnosed 
with different cancers: the Self-assessment, TAilored infor-
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mation, and lifestyle management for Returning To work 
among cancer patients (START) and evaluated its efficacy in 
terms of RTW.

Materials and Methods

1. Trial design and participants
This study was a multi-center randomized controlled trial 

to evaluate the efficacy of an individually tailored RTW inter-
vention conducted at two university-based cancer centers in 
Seoul and Suwon, Korea from October 2018 to February 2020 
(Clinical Research Information Service, CRIS: KCT0003262).

Study participation was restricted to patients: (1) aged 20-
69 years; (2) working at the time of diagnosis; (3) who had  
received or had plans to receive active curative treatment, 
such as surgery, adjuvant chemotherapy, or radiation ther-
apy; and (4) who understood and accepted the study con-
tents. We also included patients who had discontinued their 
work—for example, due to the closure of a privately-owned 
business or sick leave—within 1 month of diagnosis. We  
excluded patients who had specific plans to retire or discon-
tinue owning a business within the next 1 year, and who could 
not speak and read Korean. We also excluded those whose 
primary treatment was expected to last more than eight 
months considering the overall study period. Patients were 
recruited via recruitment posters on hospital bulletin boards 
or referrals from treating oncologists. Trained researchers  
explained the purpose of study and confirmed eligibility of 
the study participants, all of whom provided written infor-
med consent. An independent monitoring committee revie-
wed accumulating safety data throughout the trial. 

2. Intervention
The START program was developed based on the results 

of a qualitative study [14], network analyses of online can-
cer communities [16], and a quantitative survey [17] by the 
study team, as well as literature review. As more than half 
of all cancer patients stop working before treatment begins 
[12], we decided to intervene for newly diagnosed patients.  
Additionally, as most patients focus on treatment and have 
limited time and physical energy during treatment, we  
included the active RTW intervention component after com-
pletion of treatment. In fact, the START program comprised 
three components provided at different times: (1) education-
al material (a leaflet and 5-minute video clip) at diagnosis  
(enrollment); (2) a face-to-face educational session at com-
pletion of active treatment; and (3) three individualized tel-
ephonic counseling sessions after the face-to-face one.

At enrollment, intervention group members received a 
three-fold leaflet and were shown a 5-minute video clip on 

a tablet device to provide information about misconceptions 
related to cancer patients’ RTW. Upon completion of planned 
treatment, patients were asked to attend a face-to-face educa-
tional session with a trained oncology nurse. Next, the nurse 
guided them regarding self-assessment of the pros and cons 
of RTW, workload, work environment, and one’s physical 
and mental capabilities. Thereafter, patients received three 
weekly individual telephone counseling sessions conducted 
by the same nurse. Detailed contents of each component are 
described in our protocol [18].

3. Control group
Participants in the control group were provided with a 

booklet titled “Cancer and Nutrition” at enrollment. They 
did not receive any further guidance at follow up. Once the 
randomized controlled trial ended, copies of the educational 
material used for the intervention group were provided to 
patients in the control group.

4. Measurements
Data on outcomes were collected at three time points dur-

ing the study: baseline (T0), at the end of intervention (T1), 
and 1-month post-intervention (T2). Baseline data (pre-
test) collection occurred immediately following enrollment. 
Thereafter, the first follow-up data (T1) were collected at 
the end of the intervention for the intervention group and 
after completion of active treatment for the control group. 
The primary endpoint (T2) was collected at 1-month post-
intervention for the intervention group and 2 months after 
the 1st follow-up for the control group. As the intervention 
was provided for a month, the time from diagnosis to T2 is 
similar between the intervention and the control group.

The primary outcome measure of the study was whether 
the patient had returned to work at T2. Patients were asked 
about their current employment status, that is, whether they: 
(1) were currently working; (2) were on sick leave or leave 
of absence (workplace temporarily closed, for self-employed 
patients); (3) were using vacation days; or (4) had resigned 
(workplace permanently closed, for self-employed patients). 
For those who reported that they were currently working, 
we considered them as patients who successfully returned to 
work. For those who were not currently working, we asked 
them whether they had plans to RTW, by asking: “Do you 
have specific plans to return to work?” If they answered 
“yes,” we asked specific planned dates to RTW. For those 
who did not have plans to RTW, we asked them to state their 
reasons for not having plans. For T2 assessment, both con-
trol and intervention groups were contacted by a blinded 
researcher via telephone.

For a secondary outcome, we assessed knowledge related 
to RTW using a questionnaire developed by the research 
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team. To develop the questionnaire, a group of experts—two 
oncology nurses, two social scientists, two general physi-
cians, and one epidemiologist—reviewed previous qualita-
tive and quantitative literature and semi-structured inter-
views were conducted with 50 cancer patients about their 
knowledge of RTW [14]. The expert group developed 10 
questions to evaluate common misunderstanding related to 
working with cancer. The total score ranged from 0 to 10.

Clinical information, including cancer type, stage, and  
adjuvant therapy type (chemotherapy, radiation therapy, tar-

geted therapy, etc.) was obtained from the electronic medical 
record system. Demographic variables including marital sta-
tus, education level, household income, type of job at diag-
nosis, and current working status were assessed at T0.

5. Randomization and blinding
Patients were randomized in a 1:1 ratio into intervention 

and control groups. Using a software (Sealed Envelope Ltd. 
2017), an epidemiologist not involved in the study generated 
random blocks that were sized 2 or 4, and stratified the sam-
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Received: 
- 1st phase of intervention (n=120)
- 2nd phase of intervention (n=90)
- 3rd phase of intervention (n=87)

Discontinued intervention (n=33)
- Death (n=3) 
- Lost contact (n=12) 
- Traveled overseas (n=1) 
- Unwilling to continue (n=17) 

Completed the second survey (n=86)
Lost to follow-up (n=4)
- Did not return the second survey (n=2)
- Traveled overseas (n=1)
- Unwilling to continue (n=1)

Completed follow-up (n=101)
Lost to follow-up (n=19)
- Lost contact (n=11) 
- Unwilling to continue (n=3) 
- Cancer recurred during follow-up (n=5)

Completed 1-year follow-up (n=78)
Lost to follow-up (n=23)
- Unwilling to continue (n=17)
- Lost contact (n=3) 
- Health condition worsened (n=3)

Assessed for eligibility (n=251)

Allocated to intervention (n=120)

Randomized (n=239)

Excluded (n=12)
  Not meeting inclusion criteria (n=10)
  Declined to participate (n=2)

Received a booklet about cancer
and nutrition (n=119)

Completed the secondary survey (n=112)
Lost to follow-up (n=7)
- Lost contact (n=5) 
- Prolonged ICU stay (n=1)
- Unwilling to continue (n=1)

Completed follow-up (n=111)
Lost to follow-up (n=8)
- Lost contact (n=4) 
- Unwilling to continue (n=3) 
- Cancer recurred during follow-up (n=1)

Completed 1-year follow-up (n=104)
Lost to follow-up (n=7)
- Unwilling to continue (n=3)
- Health condition worsened (n=3)
- Lost contact (n=1) 

Allocated to control (n=119)

At the end
of the

intervention

One month 
post-

intervention
(primary

endpoint)

One year
post-

intervention

After completion
of active
treatment

Two months after 
the 1st follow-up

(primary
endpoint)

One year
after the

2nd follow-up

Intervention

Enrollment

T1: 1st follow-up

T0: Allocation

T2: 2nd follow-up

T3: 3rd follow-up

Fig. 1.  CONSROT diagram. ICU, intensive care unit.
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ple by hospital (Seoul or Suwon), type of cancer (breast, liver, 
lung, colon, or others), and type of job (white or blue collar).

Allocation information was sent in a sealed envelope by 
independent researchers to coordinators who were respon-

sible for enrolling participants in the study. The envelope 
was not to be opened until the recruitment was completed. 
As the purpose of intervention is education, patients and  
investigators were not blinded during the trial. However, 

Table 1.  Characteristics of study participants

	 Intervention (n=120)	 Control (n=119)	 p-value 

Age (yr)	 48.6±9.0	 50.5±8.7	 0.110
Sex			 
    Male	 37 (30.8)	 34 (28.6)	 0.702
    Female	 83 (69.2)	 85 (71.4)	
Marital status (n=238)			 
    Married	 26 (21.7)	 25 (21.2)	 0.928
    Unmarried	 94 (78.3)	 93 (78.8)	
Education (n=238)			 
    < College	 42 (35.0)	 40 (33.9)	 0.858
    ≥ College	 78 (65.0)	 78 (66.1)	
Monthly family income (n=235)			 
    < $ 5,000	 53 (44.9)	 59 (50.4)	 0.398
    ≥ $5,000	 65 (55.1)	 58 (49.6)	
Type of job			 
    Permanent position	 62 (51.7)	 57 (47.9)	 0.927
    Temporarily position	 27 (22.5)	 27 (22.7)	
    Self-business	 29 (24.2)	 33 (27.7)	
    Others	 2 (1.7)	 2 (1.7)	
Working status			 
    Continued working	 21 (17.5)	 34 (28.6)	 0.042
    No work 	 99 (82.5)	 85 (71.4)	
        Sick leave	 67 (55.8)	 63 (52.9)	
        Leave of absence	 18 (15.0)	 16 (13.5)	
        Resignation 	 14 (11.7)	 6 (5.0)	
Competency for the work			 
    Physical	 46 (38.3)	 49 (41.2)	 0.893
    Mental 	 13 (10.8)	 13 (10.9)	
    Both	 61 (50.8)	 57 (47.9)	
Type of cancer			 
    Breast	 73 (60.8)	 72 (60.5)	 0.975
    Lung	 25 (20.8)	 24 (20.2)	
    Liver	 9 (7.5)	 8 (6.7)	
    Colon	 9 (7.5)	 9 (7.6)	
    Others	   4 (3.33)	 6 (5.0)	
Stage			 
    0	 18 (15.0)	 16 (13.5)	 0.764
    I	 47 (39.2)	 54 (45.4)	
    II	 37 (30.8)	 35 (29.4)	
    III	 18 (15.0)	 14 (11.8)	
Treatment modalities			 
    Chemotherapy	 48 (40.0)	 48 (40.3)	 0.958
    Radiation therapy	 64 (53.3)	 54 (45.4)	 0.219
    Hormone therapy	 57 (47.5)	 56 (47.1)	 0.946

Values were presented as mean±standard deviation or number (%).
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data analysts and investigators who observed patient out-
comes at follow up were blinded.

6. Statistical analysis
The sample size for the trial was calculated to address the 

hypothesis that those in the intervention group were more 
likely to be compared to the control group. Based on results 
from a nationwide survey on cancer patients in Korea, we 
expected that approximately 40% of the control group and 
60% of the intervention group would RTW after cancer [19]. 
To verify our hypotheses, chi-square tests, which assume 
80% power and a two-sided α-level of 0.05, indicated that 
we should include 102 patients per arm. Expecting approxi-
mately 15% losses during follow-up, we increased the sam-
ple size to 120 patients per arm, for a total of 240 randomized 
participants.

All analyses were performed using the intention-to-treat 
principle, as study patients were assigned to their rand-
omized group irrespective of compliance with the study  
intervention. For the analysis of primary outcomes, we com-
pared the proportion of participants who returned to work 
or had plans to RTW using chi-square tests. Additionally, we 
performed a subgroup analysis to confirm that the efficacy 
of intervention was consistent in terms of working status 
at diagnosis. We also explored the association of interven-
tion with the proportion of RTW at T2 in relevant subgroups  
defined by age (≤ 50 and > 50), sex (male and female), marital 
status (single and married), monthly family income (< $5,000 
and ≥ $5,000), type of job (permanent, temporary, and self-
business), working status at baseline (working, sick leave, 
and leave of absence), job competency (physical, mental, and 
both), and stage (0, I, II, and III). 

Missing data were replaced by last-observation-carried-
forward—except primary and secondary outcomes. p-values 
of < 0.05 were considered statistically significant. All analy-
ses were performed using STATA ver. 15.0 (StataCorp., Col-
lege Station, TX).

Results

Out of a total of 251 patients, 239 patients (95%), who were 
initially eligible to participate, agreed to participate; they 
were randomly assigned to the START group (n=120) or con-
trol group (n=119). Among them, 11 and 27 patients lost to 
follow-up at T1 and T2, respectively. Therefore, 101 and 111 
patients in the intervention and the control group, respec-
tively, included in the analysis for the primary endpoint (Fig. 
1). However, if we can contact the patients who participated 
in at least 1 survey, we obtained the response from them at 
T3. 

The average age of the study participants was 49.5 years, 
and 29.7% were men. Patient characteristics were well-
balanced in the two groups, except current working status  
(Table 1). The START group members were less likely to be 
currently working compared to their control group counter-
parts (START, 17.5% vs. control, 28.6%; p=0.042). The charac-
teristics was similar with patient who included in the analy-
sis at T2 (S1 Table).

At T1 (63.5% vs. 55.0%, p=0.060) and T2 (65.4% vs. 55.9%, 
p=0.037), the START group was more likely to be working 
than the control group after controlling working status at  
diagnosis (Fig. 2). Although the START group was more like-
ly to have specific plans for returning to work compared to 
the control group, it was not statistically significant (Table 2).

The efficacy of intervention on RTW was statistically more 
significantly among patients who were not working at base-
line compared to patients who were working at baseline (S2 
Fig.). Regarding patients who did not work at baseline, the 
START group was 1.99-times more likely to be working at 
T1 (Table 2).  In the subgroup analysis, there were no effect 
modifiers (Fig. 3).

The mean of knowledge score was higher in the START 
group compared to the control group (7.4 vs. 6.8, p=0.029) 
(Table 3). Especially, the START group had better under-
standing of the following statements compared to the control 
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group: “It is impossible to work during cancer treatment” 
(79.8% vs. 62.4%, p=0.009); “Stress at workplace increases 
the risk of cancer recurrence” (44.7% vs. 26.6%, p=0.009); and 
“Cancer patients could return to a healthy state prior to diag-
nosis” (80.0% vs. 66.4%, p=0.035).

For the 1-year follow-up, six patients were excluded  
because of health deterioration; 186 patients were contacted, 
and 182 responded. Overall, the START group was 65% (95% 
CI, 0.78 to 3.48) more likely to have higher odds for having 
work compared to the control group at T3 (Table 4), but that 
was not statistically significant.

Discussion

An individually tailored RTW intervention that included 
self-assessment, personalized information, and lifestyle 
management education was effective in facilitating newly 
diagnosed cancer patients’ RTW after anti-cancer treatment 
completion. In addition, the intervention was effective to 
improve knowledge that reduce cancer stigma. The positive 
association between intervention and RTW was stronger in 
those who were not working, that is, had resigned from work 
after diagnosis, at baseline. Although statistically insignifi-

cant, the START program showed the positive signs for facili-
tating cancer patients’ RTW at 12 months post-intervention.

In our study, the RTW rates were higher in the START 
group compared to the control group and this might be pos-
sible because the intervention was provided at diagnosis  
before cancer patients decided not to work. Based on results 
from our preliminary qualitative interviews [14] and quan-
titative survey [17], many patients decided to stop working 
as soon as they suspected a diagnosis of cancer, even before 
it was confirmed. Furthermore, patients reported difficulties 
in re-employment at the end of treatment. Similarly, in previ-
ous studies, early intervention for RTW had shown to benefit  
patients’ RTW in various non-cancer populations by prevent-
ing premature resignation or prolonged sick leave [20,21]. 
Therefore, we provided a intervention at the time of diagno-
sis, hypothesizing that once we kept patients from giving up 
work as soon as they were diagnosed, the remaining parts 
of the intervention could be rolled out when the patient was 
ready to consider working again, such as at the end of the 
treatment; these strategies seemed to be effective.

The START intervention might be effective as it reduced 
the cancer stigma that would be associated with RTW. The 
START group had significantly better knowledge related to 
RTW compared to the control group. Especially, the interven-

Table 2.  ORs for return to work by participants with and without intervention in intention to treat analysis (n=212)a)

           	                                                                  Participants returning to work, n (%)		  Control vs. intervention
	 Intervention (n=101)	 Control (n=111)	 p-valueb)	 OR (95% CI)b)

Return to work
    Overall				  
        End of intervention (n=196)	 54 (63.5)	 61 (55.0)	 0.060	 1.81 (0.97-3.36)
        1 Month after intervention (n=212)	 66 (65.4)	 62 (55.9)	 0.037	 1.88 (1.04-3.39)
    Patients without job at baseline				  
        End of intervention (n=152)	 41 (57.8)	 35 (43.2)	 0.075 	 1.79 (0.94-3.42)
        1 Month after intervention (n=164)	 51 (60.7)	 35 (43.8)	 0.030	 1.99 (1.07-3.70)
    Patients with job at baseline				  
        End of intervention (n=44)	 13 (92.9)	 26 (86.7)	 0.553	   2.00 (0.20-19.75)
        1 Month after intervention (n=42)	 15 (88.2)	 27 (87.1)	 0.909	 1.37 (0.61-3.06)
Specific plan for returning to work		
    Overall				  
        End of intervention (n=81)	 25 (80.7)	 33 (66.0)	 0.174	 2.10 (0.72-6.13)
        1 Month after intervention (n=84)	 66 (65.4)	 62 (55.9)	 0.522	 0.75 (0.30-1.83)
    Patients without job at baseline				  
        End of intervention (n=76)	 24 (80.0)	 31 (67.4)	 0.234	 1.94 (0.65-5.74)
        1 Month after intervention (n=78)	 20 (60.6)	 29 (64.4)	 0.729	 1.95 (0.65-5.74)
    Patients with job at baseline				  
        End of intervention (n=5)	 1 (100)	 2 (50.0)	 > 0.999	 -
        1 Month after intervention (n=6)	 0 (	 2 (50.0)	 > 0.999	 -

CI, confidence interval; OR, odds ratio. a)We excluded participants who had recurrence during follow-up (n=6), b)Adjusted for baseline 
working status in overall participants.
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 Subgroup

Sex
    Male (n=58)
    Female (n=155)
        p-value
Age
    ≤ 50 (n=124)
    > 50 (n=89)
        p-value
Marital status
    Single (n=45)
    Married (n=167)
        p-value
Monthly family income
    < 5, 0 (n=100)
    ≥ 5, 0 (n=111)
        p-value
Type of job
    Permanent position (n=107)
    Temporary position (n=48)
    Self-business (n=54)
        p-value
Job competency
    Physical (n=91)
    Mental (n=22)
    Both (n=99)
        p-value
Status of job
    Continued working (n=48)
    Sick leave (n=121)
    Leave of absence (n=48)
        p-value
Type of cancer
    Breast (n=135)
    Lung (n=42)
    Liver or colon (n=26)
    Others (n=9)
        p-value
Stage
    0 (n=31)
    I (n=94)
    II (n=63)
    III (n=25)
        p-value
Overall

OR for return to work (95% CI)

3.37 (0.94-12.08)
1.61 (0.82-3.16)
0.314 

2.08 (0.92-3.85)
1.91 (0.70-5.20)
0.899

1.19 (0.32-4.37)
2.08 (1.07-4.05)
0.449

1.07 (0.46-2.46)
2.93 (1.24-6.92)
0.097

1.72 (0.77-3.85)
1.28 (0.38-4.28)
4.01 (0.98-16.45)
0.645

1.33 (0.57-3.12)
1.07 (0.19-5.91)
1.78 (0.79-4.01)
0.823

1.11 (0.18-6.80)
2.48 (1.19-5.15)
1.64 (0.23-11.70)
0.694

1.16 (0.59-2.30)
2.88 (0.73-11.43)
3.00 (0.27-33.49)
4.00 (0.21-75.66)
0.539

3.58 (0.69-18.60)
1.56 (0.61-3.96)
3.26 (1.07-9.94)
0.92 (0.15-5.63)
0.530
1.88 (1.04-3.39)

0.125 1 4 16

Fig. 3.  Subgroup analysis. CI, confidence interval; OR, odds ratio.
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tion group had appropriate understanding about the impos-
sibility of recovery, such as: “It is impossible to work during 
cancer treatment,” and “Cancer patients could return to a 
healthy state prior to diagnosis” which was highly associat-
ed lose a job [12]. Realizing misunderstandings about cancer 
would make patients consider RTW positively; they might 
participate in the intervention program more actively, result-
ing in higher RTW in the intervention group [12]. It is diffi-
cult to deliver work-related information to patients recently 
diagnosed with cancer as they are still coping with the shock 
and confusion. However, it is important to dispel misunder-
standings about RTW before patients stop-working.

The START intervention might be also effective as it pro-
vides personalized intervention based on self-assessment. 
Vocational needs of cancer patients can vary depending on 
their job type, job environment, and health condition [22]. 
The diverse needs of each cancer patient cannot be addressed 
with a one-size-fits-all approach [23]. The self-assessment 
component of the START program would help patients to 
make specific RTW plans by evaluating their own work abil-

ity and work demands. An individually tailored intervention 
would encourage more patients to pursue RTW regardless of 
their occupation or health condition. Although this individ-
ualized approach would require more resources compared 
to general interventions, it could be more cost-effective in 
the long-term considering the economic burden from not  
returning to work after cancer including direct costs from the 
amount of paid occupational health care interventions by the 
social security agency and indirect costs from the additional 
costs of paid sickness benefit [24].

For the long-term effect, although it was statistically insig-
nificant, patients in the START group were more likely to be 
working at 12 months after the intervention (START: 80.8% vs. 
control: 75.7%, p=0.188). Despite the lack of statistical power 
to detect difference between the two groups, both interven-
tion and control of RTW percentage showed to be relatively 
high in comparison to the RTW percentage at 1 year after 
intervention. One possible explanation for this is improved 
awareness of the importance of work, even among the con-
trol group, because their mere inclusion in the study drew 

Table 3.  Knowledge score by participants with and without intervention at the end of intervention in per protocol analysis (n=196)a)

           	                                                         Participants with correct knowledge

	 Intervention (n=85)	 Control (n=111)	 p-value

It is impossible to work during cancer treatment. (no)	 67 (79.8)	 68 (62.4)	 0.009
Cancer patients take at least a year off after treatment. (no)	 59 (69.4)	 66 (60.6)	 0.201
Diagnosis of cancer can be a reason for dismissal. (yes)	 74 (87.1)	 89 (81.7)	 0.308
Cancer patients could ask the company to adjust their working hours 	 57 (67.1)	 85 (76.6)	 0.139
  for treatment. (yes)
Cancer patients could ask the company for sick leave during treatment. (yes)	 75 (89.3)	 102 (92.7)	 0.401
Working prevents patients’ recovery. (no)	 60 (70.6)	 71 (64.0)	 0.329
Cancer patients should not go out for dinner after work. (no)	 76 (90.5)	 91 (82.7)	 0.122
Stress at workplace increases the risk of cancer recurrence. (no)	 38 (44.7)	 29 (26.6)	 0.009
Cancer patients could return to a healthy state prior to diagnosis. (no)	 68 (80.0)	 73 (66.4)	 0.035
Cancer patients could regain the same work ability as before treatment 	 56 (65.9)	 78 (70.3)	 0.513
  post treatment. (no)
Total score (0-10)	 7.4 (1.9)	 6.8 (2.1)	 0.029
Values are presented as number (%). a)We excluded participants who had recurrence during follow-up (n=6).

Table 4.  ORs for return to work by participants with and without intervention for intention to treat analysis in long-term follow-up 
(n=181)a)

           	                                                                  Participants returning to work, n (%)		  Control vs. intervention
	 Intervention (n=78)	 Control (n=103)	 p-valueb)	 OR (95% CI)b)

Overall	 63 (80.8)	 78 (75.7)	 0.188	 1.65 (0.78-3.48)
Patients without job at baseline	 51 (77.3)	 51 (68.0)	 0.221	 1.60 (0.75-3.40)
Patients with job at baseline	 0 (	 2 (50.0)	 > 0.999	 -
CI, confidence interval; OR, odds ratio. a)We excluded participants who had recurrence during follow-up (n=6), b)Adjusted for baseline 
working status in overall participants.
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their attention to possible RTW problems because “work”  
attracted more overall social interest during the study per-
iod. In other words, our study itself might trigger thinking 
about RTW in patients at an early stage.

This study has several limitations that should be consid-
ered when interpreting the findings. First, approximately 
one-fourth of the patients in the intervention group received 
partial intervention. Fortunately, the study sample had eno-
ugh power to prove the effects of the START intervention. 
However, development of an online education program that 
patients can access irrespective of time and place is desirable. 
Second, there was imbalance between the intervention and 
control groups regarding working status at baseline. How-
ever, results of a subgroup analysis in patients without work 
at baseline were stronger than for patients with work at base-
line. Therefore, further studies with larger samples would 
be necessary to confirm the findings of our study among  
patients who belong to the high-risk group. Finally, this 
study was conducted in an institution in Korea; therefore, 
the results cannot be generalized. 

In conclusion, an individualized, comprehensive interven-
tion providing personalized information and practical sup-
port at each critical time point was effective in facilitating 
cancer patients’ RTW. Further study with a larger sample 
in a different setting is necessary. Additionally, developing 
digital intervention using advanced technology is desirable.
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