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ABSTRACT

Background. Intervertebral Disc Displacement (IDD) is a prevalent condition in working-age individuals and the
leading cause of occupational disability and early retirement. This condition may need interventional surgery.
Successful return to work (RTW) is an important outcome following IDD surgery. Not returning to work after surgery
has significant financial and social consequences for people and society.

Objective. This study aimed to investigate the proportion and time of successful RTW after IDD surgery and to
evaluate the factors that may affect successful RTW after IDD surgery.

Methods. A historical cohort study was undertaken at a national referral hospital in Jakarta, Indonesia, by analyzing
data from medical records from 2017 to 2022 on workers who underwent IDD surgery. We analyzed clinical
conditions (pain severity after surgery, length of hospital stay, duration of IDD pain until surgery, type of surgery),
occupational factors (job type and work support from the employer), and individual characteristics (age, gender,
body mass index, education level, smoking habit) from medical records that may be associated with successful RTW.
Successful RTW was defined as pain severity after surgery <4, no increase in pain intensity, no additional clinic
visits other than those scheduled, and no need for increased medication dosage or type.

Results. Data were collected from 145 subjects. Female
workers were a little more frequent. The median age of
the subjects was 52 years old. The subjects had IDD
pain until surgery for about 18 months, with a median
postoperative pain level of 2 out of 10. There were 32%
of subjects who underwent minimally invasive surgery.
Around 59 subjects (40.7%) successfully returned to
@@@@ work within a median of 26 days after hospitalization.

Age (p = 0.04), gender (p = 0.046), education level (p =

0.04), and type of surgery (p = 0.02) were all substantially
associated with returning to work.
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Age, gender, education level, and type of surgery were
the prognostic factors for successful RTW in the workers
undergone IDD surgery. It is critical to create a return-to-
work strategy even before the patients undergo surgery.
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INTRODUCTION

Intervertebral Disc Displacement (IDD) is the localized
displacement of disc material in the intervertebral space
that exceeds its normal limits. The pain pathway arises from
the herniated disc impinging on the nerve root, which can
cause nerve injury via mechanical and chemical pathways.!
It remains a morbidity that impairs working productivity.?
IDD is prevalent among working-age individuals and is
the leading cause of occupational impairment and early
retirement.® The prevalence of intervertebral disc displace-
ment ranges from 1-2% of the population.* Cervical disc
herniation affects 1.6% of Danish workers, with a prevalence
of 6.9 per 10,000 person-years.” According to data from a
national reference hospital in Indonesia, there were approxi-
mately 1.766 outpatients and 298 inpatients with inter-
vertebral disc problems from 2017 to 2021.° A decrease in
body function due to IDD is associated with a decrease in
income and an increase in non-working days, which can
reduce productivity in occupational groups.’

About 20% of IDD cases require aggressive interven-
tional therapy. In the United States, decompression surgery
for displaced or prolapsed discs is the most common ortho-
pedic operation, with nearly 200.000 decompression opera-
tions performed each year.® One of the outcomes of lumbar
disc herniation surgery is returning to work after surgery.®’
Return to work (RTW) is the process of returning workers
to work or work after determining their disability status.’
Not returning to work after surgery has significant financial
and social consequences for people and society.® Return to
work is an outcome to consider while deciding on surgical
intervention.’ Return-to-work evaluation is a crucial effort
for a worker following an injury or illness. This is a planned
approach to ensure that workers return to work productively,
safely, and sustainably.''?

Some factors influence an employee's decision to return
to work following an injury or illness. Age, gender, body
mass index (BMI), pain scale, education, type of work, job
satisfaction, doctor's support for returning to work, positive
expectation for post-operative recovery, and treatment
duration contribute to a higher number of patients returning
to work within 6 months of IDD surgery® Higher pain
intensity was also linked to a delayed return to work.® Pain
levels differed before and after 3 and 12 months of surgery,
as measured by the Visual Analog Scale (VAS) and Oswestry
Disability Index (ODI)."

There was no clear gold standard for successful RTW
outcomes; however, validated patient reports can reflect
clinically significant results to the patient, such as pain
severity and disability index.'* Health facility visits, increased
dosage or type of medication, disruption of social activities,
and absenteeism can all have an impact on IDD treatment
success.” The purpose of this study was to investigate the
proportion of successful RTW using clinical judgment,

the time of successful RTW, and the associated factors that
predict successful return to work after IDD surgery.

MATERIALS AND METHODS

A historical cohort study was conducted from June
2022 to December 2023 in a national referral hospital in
Jakarta, Indonesia. This study examined data from medical
records on patients who had IDD surgery between January
2017 and October 2022. This study had been approved by
the Health Research Ethics Committee of the Faculty of
Medicine, University of Indonesia, under code KET-212/
UN2.F1/ETIK /PPM/00/02/2023. All data analyzed had
no identifiable personal information.

Patients aged 18 years or older who underwent IDD
surgery by an orthopaedist or neurosurgeon between January
2017 and October 2022 and had a job prior to surgery
were eligible for the study. Patients with a history of cancer,
infection of the spine and/or other spinal cord disorders,
congenital disability or impairment, or being pregnant at
the time of surgery were excluded. Subjects with incomplete
medical records, such as no data on height, weight, job title,
pain severity during the follow-up period (one year after
surgery), data of clinical visit, or data of medication after
surgery, had also been excluded.

The sample size was estimated using OpenEpi™
software for a cohort study with a minimum of 144 subjects.
All subjects who met the inclusion and exclusion criteria
were included in the study. Individual factors (age, gender,
BMI, education level, smoking status), clinical factors (post-
operative pain severity, length of hospital stay, duration of
IDD pain until surgery, type of surgery), and occupational
factors (job type, work support from employer) were collected
from the medical record. Age, post-operative pain severity,
length of hospital stay, and duration of IDD pain until surgery
were all measured numerically. The time taken for subjects
to successfully return to work was measured by the amount
of time the subjects were out of the hospital until they met
the criteria for successful return to work. The outcome was
assessed within one year following surgery.

BMI data were classified into two categories: obese
(BMI =225 kg/m?) and non-obese (BMI <25 kg/m?).
Education levels were classified as high (college graduate or
higher), intermediate (junior or senior high school graduate),
and low (elementary school or lower). The smoking status
was classified as either smoking or not smoking based on
the information in the medical record. The type of surgery
was classified as minimally invasive (Microlumbar disc-
ectomy, microendoscopy, or Biportal endoscopic spinal
surgery (BESS) or open surgery (laminectomy decom-
pression, foraminotomy, discectomy with or without pedicle
screw fixation, Anterior Cervical Discectomy and Fusion
(ACDF), Anterior Cervical Corpectomy/Fusion (ACCF),

lumbosacral fusion, Posterior Lumbar Interbody Fusion
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(PLIF), Transforaminal Lumbar Interbody Fusion (TLIF),
Posterolateral fusion, or open microdiscectomy).'**

'The intensity of pain was measured by the visual analog
scale (VAS) or numeric rating scales ranging from no pain
(point 0) to the worst pain imaginable (point 10)." The job
type was categorized as either manual or non-manual. The job
type is classified primarily based on the job title written in the
medical records. Laborers, weight lifting workers, construction
workers, couriers, street sweepers, nurses, farmers, fishermen,
drivers, technicians, traders, and soldiers were categorized as
manual workers."” Administration staff, household assistants,
shopkeepers, teachers, private employees, government
employees, secretaries, and shop owners were categorized
as non-manual workers.”” Non-manual jobs were those that
required mental toughness with minimum supervision.?
Manual jobs were physically demanding and required more
physical strength.’ Subjects who used national health
insurance, corporate insurance, or Public Servant Insurance
were considered to have work support from employers. Out-
of-pocket funding from subjects was perceived as not having
work support from the employer.

The outcome variable in this study was a successful
return to work. Success RT'W was characterized as meeting
all four clinical criteria: (1) pain severity with VAS <4, (2)
no increase in pain intensity, (3) no additional clinic visits
beyond those scheduled, and (4) no increase in dosage or type
of drug. If one of the successful RT'W criteria were not met,
the RTW would be considered unsuccessful. The outcome
was evaluated one year following surgery.

The acquired data were examined with descriptive and
analytical statistics using SPSS version 25.0 software. The
Mann-Whitney U test compared quantitative variables,
while the chi-square (32) test compared qualitative variables.
Backward stepwise regression was utilized to evaluate the
relationships between study variables and outcome factors
more thoroughly. A p-value <0.05 was considered statistically
significant.

RESULTS

There were 217 subjects hospitalized with a diagnosis
of IDD. After reviewing the medical records of all patients,
145 patients who fulfilled the study requirements were
selected. A total of 72 patients were removed from the study:
12 were unemployed, 9 had spondylitis tuberculosis, 8 had no
IDD surgery, 5 had spine tumors, and 38 had been excluded
due to inadequate data (incomplete data of job title, height,
weight, or pain severity during follow-up period, data of
clinical visit, or data of medication after surgery). Subject
selection flow is shown in Figure 1.

Study Subject Characteristics
There was a total of 145 subjects involved in this study
(Table 1). The median age of the subjects was 52 years. The

majority of the subjects were women, obese, and did not

459 subjects hospitalized with spine problem

| 242 subjects with diagnosis
non IDD excluded

v

217 subjects hospitalized with IDD diagnosis

8 subjects with no IDD surgery,
9 subjects with spondilitis
tuberculosis, 5 subjects with spine
tumor, 12 subjects unemployed,

I

Total 72 subjects were excluded.

and 38 incomplete medical record.

~

145 subjects were included in the study

Figure 1. Subject selection flow.

Table 1. Socio-demographic Characteristics of the Subjects

Variables VA Median (Q1-Q3)

Age (years) 52 (41-61.5)
Gender

Male 65 (44.8)

Female 80(55.2)
Education level

High 54 (37.3)

Intermediate 66 (45.5)

Low 25(17.2)
Body Mass Index

Non Obese 62 (42.8)

Obese 83(57.2)
Smoking status (n = 99)

Not smoking 83(83.8)

Smoking 16 (16.2)
Postoperative pain severity 2(1-3)
Length of hospital stay (days) 5(4-6)
Duration of IDD pain until operation 548 (187-1097)
(days)
Location of IDD

Lumbosacral 113 (77.9)

Cervical 23(15.9)

Thoracal 3(2.1)

Mixed 6(4.1)
Type of surgery

Minimally Invasive 46 (31.7)

Open surgery 99 (68.3)
Job type

Non-manual 118 (81.4)

Manual 27 (18.6)
Work support from employer

Yes 145 (100)

No 0(0)
Successful Return to Work

Yes 59 (40.7)

No 86 (59.3)
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smoke. The education level of the subjects was mostly at the
intermediate education level. Smoking data was only shown
for 99 subjects since 46 subjects had no smoking status data
available. The post-operative pain severity was 2 (1-3). IDD
mostly occurs in the lumbosacral region. Approximately
81,4% of subjects had non-manual work. Work support from
employers existed in all of the subjects. The outcome variables
in this study were determined using clinical criteria. All of
the individuals had never had a return-to-work evaluation
and assessment from a clinician or occupational medicine
specialist. The proportion of successtul RTW was 40.7%
while the proportion of unsuccessful RT'W was 59.3%. The
time of successful return to work was shown in 54 subjects

with a median of 26 days (11-66 days).

Bivariate Analysis
Successful RTW was more frequent in males, non-obese
individuals, those with a low education level, smokers, those

who underwent minimally invasive surgery, and those who
had a non-manual job type. The median age of the success-
ful RTW group was significantly lower (p <0.05). Patients
who had minimally invasive surgery had significantly greater
RTW success rates. Intermediate education level was
linked to unsuccessful RTW (p <0.05). Duration of IDD
pain until surgery was also lower in the successful RTW
group, with a median of 487 days (177-1097 days) vs in the
unsuccessful RTW group, with a median of 700 days (238-
1289 days). There were no differences between post-operative
pain severity and length of hospital stay in successful and
unsuccessful RTW groups. Successful RTW likely occurred
in a non-manual job type. Because all study subjects expressed
support for returning to work, the relationship between
work support from the employer and successful RTW could
not be examined. The bivariate analysis results are shown

in Table 2.

Table 2. Association between Individual, Clinical, and Occupational Factors and Successful Return to Work
Return to work

Variables Successful

Bivariate Analysis

Unsuccessful

~ Median(Q1-Q3)n(%)

Age (years) 45 (37-58) 55 (47-64) <0.001*
Gender
Male 29 (44.6) 36 (55.4) 1.343  0.69-2.614  0.386
Female 30 (37.5) 50 (62.5) 1.000 reference
Body Mass Index
Non-obese 27 (43.5) 35 (56.5) 1.229 0.63-2.4 0.545
Obese 32 (38.6) 51 (61.4) 1.000 reference
Education Level
High 24 (44.4) 30 (55.6) 0.629 0.242-1.633 0.341
Intermediate 21(31.8) 45 (68.2) 0.367 0.143-0.943 0.037*
Low 14 (56) 11 (44) 1.000 reference
Smoking status (n = 99)
Not smoking 33(39.8) 50 (60.2) 0.513 0.174-1.513 0.227
Smoking 9 (56.3) 7 (43.7) 1.000 reference
Clinical Factors
Postoperative pain severity 2(1-3) 2(1-3) 0.321
Length of hospital stay (days) 5(3-6) 5 (4-6) 0.457
Duration of IDD pain until operation (days) 487 (177-1097) 700 (238-1289) 0.416
Type of surgery
Minimally invasive 24 (52.2) 22 (47.8) 1.995 0.98-4.058 0.057
Open surgery 35(35.4) 64 (64.6) 1.000 reference
Occupational Factors
Job type
Non-manual 14 (51.9) 13 (48.1) 0.572 0.247-1.328 0.194
Manual 45 (38.1) 73 (61.9) 1.000 reference
Work Support from Employer
Yes 59 (40.7) 86 (59.3) NA NA NA
No 0(0) 0(0) 1.000 reference

Numerical data analysis used the Mann-Whitney U test, and categorical data analysis used the Chi-Square test. Q1-Q3 = quartile 1-

quartile 3. *p <0.05
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Table 3. Multivariate Analysis of the Association between Study Variables and Outcome Variables

Variables B SE aOR Cl 95% p
Age -0.470 0.023 0.954 0.911-0.999 0.044
Gender (Male) 0.995 0.499 2.704 1.016-7.193 0.046
Education level
High -1.331 0.647 0.264 0.074-0.938 0.040
Intermediate -1.856 0.639 0.156 0.045-0.547 0.004
Type of surgery (Minimally invasive) 1.603 0.683 4,970 1.303-18.957 0.019

Multivariate Analysis

'The bivariate analysis of variables predicting successful
RTW revealed that age and education level had a significant
association with successful RTW. Using the backward step-
wise regression approach, multivariate analysis was performed,
yielding an adjusted R? of 28.5%. The age, gender, education
level, and type of surgery were factors that significantly
influenced successful RTW (Table 3). An increase of one
year of age will decrease the probability of successful RTW
by 5%. The likelihood of men successfully returning to work
was 2.7 times higher compared to females. The likelihood
that someone will successfully return to work is decreased by
74% for high education levels and by 85% for intermediate
education levels. A successful return to work was increased
4.9 times by minimally invasive surgery (p <0.05).

DISCUSSION

'The current study aimed to determine the proportion of
successful RTW in patients who underwent IDD surgery,
the time of successful RTW, and factors associated with
successful RTW. Time to successfully return to work was
shown in 54 subjects with a median of 26 days (11-66 days).
According to a study by Atarod et al., the average time to
return to work without considering age, pain intensity, and
post-operative disability was 56 days.® Time to return to
work can vary from less than 7 days, 15 days, 30 days, 3
months, 6 months, 1 year, or 3 years.*®* Sports athletes
returned to work in 8.7 months, whereas military personnel
returned to work in 26 months after surgery.’

There were four predictors identified for successful
RTW in this study, which were age, gender, education level,
and type of surgery. Laasik et al. found that people under 40
were 1.4 times more likely to return to work.?* According
to Seyedmehdi, persons over the age of 40 were 3.3 times
less likely to return to work within a year and 2.52 times
less likely to return to work within six months (p <0.05).3
Huysmans et al. stated that return to work after lumbar
surgery was influenced by job ownership, the absence of
comorbidities, younger age, male gender, and shorter duration
of preoperative symptoms.’ The presence of inability makes
older patients reduce their chances of returning to work.* Age
was also linked to a lower rate of mental health improvement
following surgery.” The male was linked with a successful
RTW. Jensdottir et al. in 2007 also showed that more women

did not return to work and received compensation.?*?* House-
hold duties hindered the return to work among women.?
Obesity was still debated due to its role as a predictor of
RTW. Obesity was a strong risk factor for experiencing
herniation after sequesterectomy within three months after
surgery.?” In our study, non-obese patients were more likely to
be in the successful RTW group, but the difference was not
significant. Laasik also observed that there was no association
between BMI and return to work in one year following
lumbar disc herniation surgery.**

Smoking status did not differ significantly between the
successful and unsuccessful RTW groups. These results were
under the study results of Seyedmehdi, Atarod, and Laasik,
which showed there was no effect of smoking status on
return to work.*®?* In this study, education at the high and
intermediate levels had a statistically significant effect on
RTW success. Workers with low education levels prioritized
job security over workers with high education levels. The
income and savings of workers with low education levels
were usually limited due to the illnesses they experienced.
One-third of low-income workers usually come from low-
income families and are extremely economically susceptible;
thus, they must work to maintain economic stability.?®

'This study found that the postoperative pain scale, length
of hospital stay, and duration of IDD pain until surgery did
not differ between the successful and unsuccessful RTW
groups. This was consistent with Kim et al.'s research,
which found no significant effect of symptom duration
or pain severity on return to work within 3 months after
cervical spine surgery.?’ Takeuchi et al. found no significant
differences in the severity of low back pain, leg pain, and
leg numbness in groups of patients who returned to work
quickly and late after Transforaminal full-endoscopic spine
(TF-FES) surgery.?® Meanwhile, Atarod et al. discovered
that higher postoperative pain intensity (pain severity 3,6)
was associated with a return to work after more than three
months. The more intense the pain, the longer it takes to
return to work.® The median duration of IDD pain until
surgery in the successful return to work group was 487 days,
while in the unsuccessful return to work group was 700 days.
'This may not be statistically significant, but it was clinically
important because there was a difference of around 213 days
between the two groups, with successful return to work being
higher in those with a shorter duration of IDD pain until
surgery. This can be a consideration for patients and doctors
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so as not to delay surgery if it is indicated. Surgery performed
within six months after leg pain and less than two months of
sick leave often shows good postoperative outcomes.*

Huysmans, in his systematic review, stated that minimally
invasive surgical methods would result in a higher return to
work than open surgery.” This followed our study, which
showed that minimally invasive surgery increased 4.97
times successful RTW. Ahn et al. found that patients who
had Percutaneous Endoscopic Lumbar Discectomy (PELD)
had lower pain levels, shorter duration of surgery, shorter
hospital stays, and a faster return to work than those who
had microdiscectomy.® Minimally invasive surgery using a
surgical technique to widen soft tissue and retractors without
damaging paraspinal soft tissue, resulting in less muscle
degeneration. Minimally invasive surgery had a better short-
term effect, but its long-term efficacy was not superior to that
of open surgery.*

This study also showed that successful RTW was more
prevalent in the non-manual work group. This was similar to
the findings of Seyedmehdi and Laasik.*** Manual workers
were substantially more likely to have delayed RTW (p <0.05).?
'The patient's fear of recurrent low back pain and feelings of
inability to do manual work make returning to work delayed
or not at all.® There were more workers who successfully
RTW in non-manual work and low-level education. Men
with low-level education had left the labor force early due
to health-related factors (long-term sickness absence or
granted disability pension), long-term unemployment, or
early old-age pension with or without income.* There were
more female subjects in this research. According to data
from the Central Bureau of Statistics (Indonesia), there were
55.11% female workers who worked in non-manual work
and 44.89% in manual work.** Social economic analysis of
health facilities in West Java, Indonesia, shows that more
patients have low levels of education.”® Workers with a low
level of education place greater importance on job security
than workers with a high level of education. The income and
savings of workers with low education are usually limited due
to the illnesses they experience. One-third of workers with
low incomes usually come from low-income families and
are very economically vulnerable, so they need to work to
maintain economic stability.?®

Seyedmehdi stated that insurance support was not related
to a higher frequency of RTW.? In this study, work support
from the employer could not be analyzed for its association
with a successful return to work because all subjects had
work support in the form of insurance to cover their medical
expenses. Increasing teamwork among orthopaedic surgeons,
neurosurgeons, and occupational medicine doctors can result
in a more effective RT'W program for patients. Patients with
older age, women who underwent open surgery, and those
with a high or intermediate education level need extra focus
on RTW following IDD surgery.

In relation to the outcome variables, specifically, the

finding of an R-squared value was 28.5%. The predictors

significant in this research were from non-occupational
factors. The prediction of successful return to work can be
increased by analyzing other predictors that can affect return
to work such as positive expectation from surgery, work
satisfaction, lower preoperative sick leave, lower preoperative
pain severity, lower working hours, physical activities more
than once a week, non formal job, lower oswestry disability
index, job ownership, the absence of comorbidities, light or

medium work, no compensation, no depression, and physical
rehabilitation.>892123,36.37

Strengths and Limitations

'This study investigated the successful return to work after
IDD surgery in occupational group patients, an area where
little research has been conducted in Indonesia. This study also
included all subjects who underwent IDD surgery within the
last six years at national referral hospitals in Indonesia. This
research analyzed several aspects of individual, clinical, and
occupational factors, including surgical technique. However,
there were still limitations in this research. This study
evaluated a limited follow-up period of one year after IDD
surgery. This study also used secondary data from medical
records, which was still limited in Indonesia. Therefore,
return-to-work outcomes were dependent on clinical
assessment and not adjusted from the occupational data of
RTW, such as sick leave duration. There was also incomplete
data on smoking status in this study due to incomplete
medical records. There were other occupational factors such
as work satisfaction, working hours, formal non-formal job,
job ownership, heaviness of work and non-occupational
factors such as expectation from surgery, preoperative sick
leave, preoperative pain severity, physical activities, disability
index, comorbidities, compensation, psychosocial aspects, and
physical rehabilitation that were also relevant factors, but it
was not investigated in this study due to limitation of data
from medical records. All of these factors can be investigated
further to determine a wider range of parameters related to
return to work after IDD surgery.

CONCLUSION

Our study found that it was critical to identify patients
who may be at risk of unsuccessful RTW. Less than half of
the patients who underwent IDD surgery were able to return
to work. Younger age, male gender, low-level education, and
minimally invasive IDD surgery were associated with higher
successful RTW. Appropriate strategies and collaboration
among patients, surgeons, physiatrists, occupational medicine
specialists, and employers may improve RTW. It is critical
to create a return-to-work strategy for patients even before

they undergo the surgery.
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