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Abstract

Background: We aimed to identify preoperative psychosocial factors associated with return-to­

work (RTW) and the associated cost of productivity loss due to work absenteeism following 

surgery. Research demonstrates a high economic burden from productivity loss after surgery, but 

the comparative cost of productivity loss relative to income across different operations has not 

been examined.

Materials and Methods: A mixed surgical cohort recruited for a randomized controlled trial 

were prospectively followed for up to two years following surgery with daily phone assessments to 

three months, weekly assessments thereafter to six months, then monthly assessments thereafter to 

determine RTW status, opioid use and pain.

Results: 183 of 207 (88.3%) patients in paid employment prior to surgery, who provided at least 

one day of follow-up, were included in this analysis. The average cost of productivity loss due to 

work absenteeism was $13 761 (median $9 064). Patients who underwent total knee replacement 

incurred the highest income loss. Medical claims filed before surgery were significantly associated 

with relative income loss (AOR 5.09;95% CI 1.73- 14.96; p<0.01) and delayed postoperative 

RTW. Elevated preoperative PTSD symptoms were associated with delayed RTW (HR 0.78; 

95%CI 0.63-0.96; p-value=0.02) while male gender (HR 1.63; 95%CI 1.11-2.38; p-value=0.01) 

was associated with faster postoperative RTW.

Conclusion: Surgery places a high economic burden on individuals due to postoperative 

productivity loss. Multidisciplinary approaches, such as pathways, that facilitate the operation 

and recovery may mitigate the economic consequences for patients, employers, and the healthcare 

system.

Keywords

cost of productivity loss; surgery; return-to-work; total knee arthroplasty; income loss; total joint 
arthroplasty

1. INTRODUCTION

Employment impacts overall health. Returning to work after surgery across a variety of 

populations, in different settings, demonstrates improvements in mental health, reduced 

substance use, enhanced quality of life, and better self-esteem.[1] Return to work (RTW) 
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after a procedure can also reverse the negative effects of unemployment.[1–4] Identifying 

risk factors for delayed RTW after surgery would characterize patients likely to benefit 

from early interventions that promote reemployment, and prevent the negative financial and 

psychosocial impacts of non-RTW.

Several studies have shown the high economic burden of productivity loss following surgery. 

[5–8] However there remains a lack of literature on the comparative cost of productivity loss 

relative to income across different operations. Certain orthopedic operations are increasingly 

performed on younger adults at the peak of their productive capacity.[9, 10] Similarly, 

breast cancer is more frequently diagnosed among women of working age (age less than 65 

years).[11] The impact of surgery on work capacity can have major financial consequences 

for patients and their families. Understanding the magnitude of productivity loss on income 

provides an important financial context for quantifying the impact of delayed or non-RTW 

after surgery.

Estimating productivity loss is also important for resource allocation with respect to 

prevention and treatment of illness. It provides an indication of the potential social benefits 

(or cost-savings) if an illness were prevented or treated by alternative modalities. However, 

certain conditions, such as breast cancer often require surgery and supportive measures to 

promote RTW are more likely a practical intervention. Several studies have reported on 

work status following surgery.[5, 6, 8, 12] However, most studies measured productivity loss 

based on number of days absent without valuating the monetary cost of work absenteeism. 

[6, 13, 14] Studies that have reported cost burden following surgery were based on small 

sample size, short follow-up periods, crude assumptions about work absenteeism and limited 

to one specific operation.[5, 7, 15, 16]

The aim of this secondary analysis was to estimate the cost of productivity loss due to work 

absenteeism and the impact on income for patients in the 2 years following a variety of 

operations, and to identify preoperative psychosocial factors associated with time to RTW 

after surgery.

2. MATERIALS and METHODS

2.1 Data

Data for this secondary analysis was collected as part of a randomized, double-blind, 

placebo-controlled trial comparing the effect of perioperative gabapentin vs. active placebo 

on pain resolution and opioid cessation in a mixed surgical cohort of patients undergoing 

eligible operations (see Table 1 and Supplement ) at a single tertiary academic medical 

center.[17] Perioperative gabapentin had no effect on postoperative pain resolution but 

demonstrated a modest effect on accelerating opioid cessation after surgery. Results from 

the primary analysis have been reported, along with the complete study protocol, and trial 

methodology.[17] The study protocol and present secondary analysis, was approved by 

the Stanford University IRB (#16617) and registered at clinicaltrials.gov (NCT01067144). 

Participants were enrolled between May 25, 2010 and July 25, 2014. All patients provided 

written, informed consent, and did not receive financial compensation. All work has been 

reported in line with the CHEERS criteria.
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2.2 Measures

Patients completed presurgical questionnaires assessing demographics, disability and 

employment status, medical claims filed before surgery (e.g. social security disability 

insurance, worker’s compensation, other disability insurance), substance use, and pain and 

opioid use with a modified Brief Pain Inventory (BPI).[17] Past 30-day prescription opioid 

use was assessed with the question, “How long has it been since you last used opioid 

medication on a daily basis?” Several author-generated measures were assessed for the risk 

of pain, delayed recovery and addiction after surgery. (see Supplement). The Opioid Risk 

Tool (ORT) was administered to screen for opioid-related aberrant behaviors.[18]

Individual annual patient income was assessed with possible responses “Less than $10,000; 

$10,000- $19,999; $20,000- $29,999; $30,000- $39,999; $40,000- $49,999; $50,000- 

$59,999; $60,000- $69,999; $70,000- $79,999; $80,000 or more”. Additional assessments 

included the Marlow-Crowne Social Desirability Scale to assess social desirability bias,[19] 

Barratt Impulsivity Scale to measure impulsive personality traits,[20] Posttraumatic Stress 

Disorder Checklist-Civilian Version (PCL-C) to measure post-traumatic stress disorder 

symptoms,[21] State-Trait Anxiety Inventory to measure current symptoms of anxiety vs. 

a generalized propensity to be anxious respectively,[22] Beck Depression Inventory-II (BDI­

II) to assess the severity of depressive symptoms,[23] and the Euroqol Visual Analog Scale 

(VAS), which is a vertical visual analogue scale with values between 100 (best imaginable 

health) and 0 (worst imaginable health), for patients to provide a global assessment of their 

health.[24]

RTW was assessed via daily calls during the first 90 days to minimize recall bias and 

determine the exact date of RTW. RTW status was then assessed weekly thereafter from 3 

to 6 months, and monthly thereafter from 6 months to 2 years after surgery until patients 

responded “yes” rather than “no” to the following question: “If you worked before surgery 

have you returned to work (whether paid or not—any vocational activity)?” Decreasing call 

frequency accounted for the majority of events anticipated during the first 90 days. Patients 

were censored for loss to follow-up or competing risks including additional operations (such 

as breast reconstruction), treatment (receipt of postoperative neoadjuvant chemotherapy), 

and postoperative complications.

2.3 Cost of productivity loss

We derived the midpoint of each income bracket and treated it as a continuous variable. 

For patients with an annual income of $80,000 or more, $119,280 was used based on data 

from the Current Population survey to adjust for the higher median income of the geographic 

location where participants were enrolled. [25] A similar approach has been used in previous 

studies.[26, 27] The individual’s annual income was then converted into an average weekly 

salary by assuming 52 paid work weeks per year. So, a patient with an annual income of 

$55,000 would have a weekly income of $1057.70. Income loss related to absenteeism was 

estimated as salary lost as a result of absence from work. The income was inflation-adjusted 

to 2020 dollars using the annual average Consumer Price Index for All Urban Consumers 

(CPI-U) provided by the US Department of Labor, Bureau of Labor Statistics.
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2.4 Cost of productivity loss relative to income

Relative income loss was expressed as cost of productivity loss as a percentage of patient’s 

annual income. Relative income loss was grouped into those who incurred < 10% or ≥ 10% 

income loss due to absenteeism. The 10% cut-off was based on the median percentage loss 

of income among the patients reported in the present study. The secondary outcome was 

time to RTW as defined by the first day when a patient answered yes to the RTW question.

2.5 Analysis

Analysis included patients in self-reported paid employment (full or part-time) prior to 

surgery, who provided at least one follow-up assessment of RTW after surgery. We reported 

the odd ratios (ORs) for greater than 10% relative income loss. Multivariate analysis 

was adjusted for age, gender, years of education, type of employment (full or part-time), 

ethnicity, had submitted claim related to medical problem, pain level at non-surgical sites, 

and type of surgery.

We conducted a sensitivity analysis of relative income loss using linear regression after 

imputing missing values to estimate the duration to RTW for patients in paid employment 

prior to surgery who were right censored (e.g., lost to follow-up, had a second operation, 

asked to be withdrawn). Predicted values were used to compare outcomes between the 

primary and combined dataset (consisting of primary and imputed data). Costs are reported 

in U.S. dollars.

Time to RTW was analyzed using Cox proportional hazards regression. All analyses 

included surgery type in order to identify patient-specific factors influencing RTW across 

operations. Variables were first evaluated by univariate analysis of time to RTW . All 

factors were assessed as candidates for the final multivariable model. SAS version 9.4 

(SAS Institute, Cary, N.D.) was used for all analyses. Given that certain operations enrolled 

primarily female patients (e.g., mastectomy), all significant covariates in the final model 

were examined for an interaction with gender. Post-hoc, the interaction of age and disability 

claims filed, or type of surgery were examined.

3. RESULTS

Of 410 patients analyzed in the original trial, 207 patients were in paid employment prior 

to the surgery. The analysis was confined to 183 (88.4%) patients who provided at least 

one day of follow-up regarding RTW status. 81.4% (n=149) patients reported postoperative 

RTW, and 18.6% (n=34) were right-censored. In total 8,259 (97.4%) of 8,476 scheduled 

RTW assessments were completed during the course of the study, and only 217 (2.6%) 

were not completed. A majority of patients did RTW after surgery. Among those censored, 

the median follow-up time was 5.0 (interquartile-IQ range 2.0-8.6) weeks, which was 

comparable to the median time to RTW reported of 4.7 (IQ range 2.0–8.6) weeks.

Mean age was 53.7 years, and half were male (Supplementary Table 1). Most patients 

were Caucasian (80.3%), married/living with someone (80.1%), in full-time employment 

(81.4%) and had an average of 16.2 years of education. Most patients underwent 

total knee replacement (33.9%), total hip replacement (25.1%), or mastectomy (13.1%) 
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or an ambulatory surgery (hand surgery, carpal tunnel surgery, knee arthroscopy, 

shoulder arthroscopy; 13.1%). A smaller proportion underwent thoracotomy, video-assisted 

thoracoscopic surgery (VATS) (7.1%) or lumpectomy (7.7%).

At 76 days post-surgery, 75% of patients had RTW and most were in full-time employment. 

The mean time to RTW following surgery was 6.8 weeks. Patients who underwent total knee 

replacement took a median of 47 days (IQ range 28- 87) days to RTW compared to patients 

undergoing lumpectomy who took a median of 15 (IQ range 7-20) days to RTW.

The average cost of productivity loss due to work absenteeism was $13761 (median $9064 

per patient). Lumpectomy was associated with lowest income loss, followed by mastectomy. 

More than half of the patients incurred ≥ 10% relative income loss with patients who 

underwent total hip and knee replacement incurring the highest loss (Figure 1).

Medical claims filed before surgery and surgery type were significantly associated with ≥ 

10% relative income loss in the multivariate logistic regression model (Table 1). Patients 

who had filed claims related to medical problems preoperatively were 5.1 times more 

likely to incur ≥ 10% relative income loss compared to non-claimants. There were no other 

significant differences between the two groups (see Supplementary Table 2). No significant 

difference in the results were found when the analysis was restricted to non-claimants 

(Supplementary Table 3). Type of surgery remained significantly associated with ≥ 10% 

relative income loss.

3.1 Sensitivity Analysis

After imputing missing values of right-censored patients, the overall mean income loss 

following surgery for the combined data (primary data and the imputed data) was $13 941 

compared to $13 761 for the primary data (Supplementary Table 4).

3.2 Preoperative Factors of RTW

A number of preoperative factors were significantly associated with delayed RTW in 

univariate Cox regression (Table 2). In the final multivariable model (Table 3), every 

3-point increase in the ORT score was associated with a 29% reduction in the rate of 

RTW (p-value=0.0004). Every 8-point increase in the PCL-C Score was associated with a 

22% reduction in the rate of RTW (p-value=0.02). Any medical claim filed before surgery 

was significantly associated with delayed RTW (p-value=<0.0001). Also, undergoing total 

knee or hip replacement was associated with greater delayed in RTW compared to 

ambulatory operations (p<0.0001), In contrast, male gender (HR 1.63;95%CI 1.11-2.38; p­

value=0.0008) significantly increased the rate of RTW. There was no significant interaction 

of these preoperative factors with gender, age, type of operation or disability claim filed.

4. DISCUSSION

To our knowledge, this is the first study to identify preoperative psychosocial factors 

associated with postoperative RTW in patients undergoing a range of operations and the 

associated cost of productivity loss due to work absenteeism. The majority of patients 

employed before surgery had returned to work 10.9 weeks post-surgery. Medical claims 
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filed before surgery (e.g., social security disability insurance, worker’s compensation, other 

disability insurance) and surgery type were significantly associated with a relative income 

loss. Similarly, medical claims filed before surgery and patients undergoing total hip or 

knee replacement operations demonstrated a reduced rate of RTW. Elevated preoperative 

post-traumatic stress disorder (PTSD) symptoms and ORT scores were also associated with 

a reduced rate of RTW.

Much research examining RTW after cancer diagnosis has focused on women with breast 

cancer.[28] Breast cancer results in the greatest productivity loss among all cancers.[29] 

Our findings demonstrate that patients undergoing total hip or knee arthroplasty are at 

even higher risk for delayed RTW emphasizing the relative impact of joint replacement 

surgery on productivity loss. When examining cancer survivors, financial necessity is cited 

as a driving factor for RTW.[28] Supplemental income secondary to disability claims may 

have similarly delayed RTW in our study participants serving as a buffer to income loss. 

However, the delays in RTW are still likely to result in a relative income loss among patients 

with pre-existing disability claims. Patients nearing retirement may be more likely to retire 

rather than RTW, and also may be more likely to pursue disability claims prior to retirement. 

However, we did not see a significant interaction of delayed RTW risk factors with age, thus 

decreasing the likelihood of age as a true mediator of these effects. Future work is needed 

to fully understand the impact of disability claims on surgical recovery, return to work, and 

productivity loss

Among patients undergoing total hip or knee arthroplasty the rates of RTW are reportedly 

similar, and patients who took preoperative sick leave due to hip or knee arthritis took a 

longer time to RTW.[30] Our findings similarly demonstrate comparable reduced rates of 

return to work when comparing patients who had undergone total hip or knee replacement. 

In a systematic review spanning 3,073 patients in 14 studies, the most important factors 

delaying or preventing RTW among patients undergoing total knee arthroplasty were a 

more physical nature of employment and preoperative absence from work. Given the high 

reported years of education in our surgical cohort, a higher percentage of patients in our 

study were likely college-educated, and thus less likely to have highly physical employment 

facilitating RTW.[31] Our findings amy represent a conservative estimate of productivity 

loss. Patients taking sick leave for less than 180 days prior to joint replacement surgery had 

better health profiles and were more likely to RTW after surgery.[30, 32] Thus, preoperative 

sick leave and claims for medical status may be a proxy for poorer health profiles. Our 

research simultaneously examined the relative significance of patient-reported psychosocial 

health status and disability claims and emphasizes the importance of disability insurance in 

delaying RTW. In patients who had undergone total hip arthroplasty, patients were less likely 

to RTW if they had disability insurance claims.[33] Future research is needed to determine 

whether disability insurance serves to buffer the income loss associated with postoperative 

recovery or ultimately results in productivity loss over time by delaying RTW.

Males were more likely to RTW after surgery in our study, and this may relate to cultural 

expectations, societal pressure, [28] or higher preoperative earnings[34] Overall, 73.5% 

(n=50) of men compared to 49.4%(n=44) of women in our study reported an annual income 

in the highest income bracket. Among patients undergoing total hip or knee arthroplasty, 
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male sex is a significant independent predictor or faster RTW.[35] Overall, research is 

sparse regarding factors affecting productivity loss after total knee or hip arthroplasty,[36] 

and focused research to determine specific predictors of productivity loss in this group of 

surgical patients is warranted.

Previously, no associations have been reported between preoperative psychological distress 

and RTW after total joint replacement.[37] By simultaneously considering PTSD, anxiety, 

and depressive symptoms, we found PTSD symptoms to be a significant predictor of 

delayed RTW. As neither education nor age were associated with RTW in our cohort, 

mood may better predict the rate of RTW after surgery. From a clinical perspective, mood 

symptoms present a modifiable patient-specific risk factor to promote RTW after surgery.

Among patients treated for moderate-to-severe injuries, social dysfunction after trauma 

was significantly associated with PTSD, functional limitations, and delayed RTW.[38] In 

a national cohort of surgical inpatients hospitalized for trauma, PTSD symptoms, assessed 

by the PCL-C, was significantly associated with impairments across functional outcomes 

including not returning to work, impaired activities of daily living, and worse physical 

and mental health status.[39] In contrast to the development of PTSD symptoms after 

trauma, our findings highlight the importance of pre-existing PTSD symptoms prior to 

surgical injury. We found that preoperative PTSD symptoms assessed by the PCL-C 

were significantly associated with delayed RTW in non-trauma surgical patients. Thus, 

interventions to decrease PTSD symptoms prior to and during the perioperative phases of 

care may promote postoperative RTW. Implementing preoperative PTSD treatments, such 

as eye movement desensitization and reprocessing, or trauma-focused cognitive behavioral 

therapy, may promote RTW and improve health outcomes.[40]

The ORT was developed as a screening instrument for the risk of opioid-related aberrant 

behaviors, but validation of the tool has not been successful.[41] The ORT assesses family 

history of substance use and history of preadolescent sexual abuse. Specific childhood 

adversities including physical and sexual abuse, neglect, and parent psychopathology are 

associated with increased odds of PTSD.[42] Therefore, elevated ORT scores may identify 

patients with prior childhood adversities making them prone to develop PTSD symptoms. 

Future research to measure longitudinal changes of mood in response to surgery are 

needed to delineate the importance of PTSD symptoms in delaying RTW and increasing 

productivity loss.

Disease related factors including comorbidities and pain have been reported to impede RTW.

[43] We did not find an association of preoperative pain intensity with RTW. Patients with 

elevated preoperative pain and certain medical comorbidities were excluded from the trial, 

which may have accounted for differences in findings. Prior research has similarly reported a 

lack of association between preoperative physical activity levels and time to RTW after total 

joint arthroplasty.[44]

In addition to lost productivity, surgery places a large financial burden on healthcare system. 

More than 640 000 total knee procedures are performed in the US each year resulting in a 

total annual cost of about $10.2bn.[45] Multidisciplinary approaches that prevent or delay 
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the need for surgery or reduce the invasiveness of the surgery required may reduce direct and 

indirect costs. For example, injury prevention, weight management and early conservative 

management for hip and knee arthritis has delayed the need for surgery.[46] Early screening 

for breast cancer may reduce the need for a mastectomy while smoking cessation programs 

may reduce the risk of lung cancer and need for thoracotomy. These strategies for disease 

prevention and delayed progression, may ultimately minimize productivity loss.

4.1 Limitations

Our findings relied on self-report which could be subject to bias and measurement error. 

The study did not assess barriers or facilitators to RTW. However, patients were censored 

for competing risks. Thus, indirectly accounting for RTW barriers. Censored patients 

were not included in the primary relative income loss analysis. However, we found 

similar results in the sensitivity and RTW survival analyses, accounting for each censored 

patient’s postoperative course until the time of the competing risk. As such, significant 

risk factors identified in the multivariable analysis may be relevant to patients experiencing 

postoperative complications or additional operations.

The study assumed patients returned to the same work status as reported prior to surgery. 

However, previous studies have found that patients who had undergone joint replacement 

surgery were more likely to work less hours post-surgery while other studies have found that 

patients were able to return to the same work status (or increase their work hours) as the 

surgery restored optimal function to the joint.[47] In addition, our analysis did not account 

for job-specific benefits that would allow for delayed RTW while preserving income. Our 

analysis did not account for “paid time off’ or “medical leave”, and our results may have 

over-estimated productivity loss. However, patients may have previously consumed sick 

leave or other types of leave which were no longer available after the operation. This may 

particularly apply to patients with chronic conditions such as knee or hip osteoarthritis 

leading to total joint replacement surgery. Further, work-specific disability insurance would 

allow for delayed RTW with preservation of some income. However, we were not able to 

differentiate whether pre-existing disability claims were operation specific. If pre-existing 

disability claims were a supplement to job-related income, patients would still experience 

some degree of productivity loss albeit less exaggerated. Future research is needed to 

examine productivity loss after surgery accounting for these protective factors.

5. CONCLUSIONS

In conclusion, medical claims filed before surgery, undergoing total joint arthroplasty, and 

elevated preoperative PTSD symptoms were significantly associated with relative income 

loss and delayed RTW after surgery, while male gender promoted postoperative RTW.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights

• Postoperative return to work (RTW) improves mental health and quality of 

life.

• We compared the cost of productivity loss relative to income across 

operations.

• The average cost of productivity loss due to work absenteeism was $13,761.

• Total knee replacement incurred the highest income loss across operations.

• Preoperative medical claims and PTSD symptoms were associated with 

delayed RTW.
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Figure 1: Boxplot for relative income loss due to absenteeism by surgery type.
Relative income loss is expressed as the cost of productivity loss due to work absenteeism 

as a proprotion of annual income. The plots depict the median (line inside the shaded box), 

the interquartile range (box), values within 1.5 box-lengths from either end of the box 

(whiskers) and outliers (dots). VAT, video-assisted thoracoscopic surgery.
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Table 1:

Relative income loss
1
 by socio-demographic factors

Relative income loss
1 Less than 10% N (%) More than 10% N 

(%)
Crude OR (95%CI) Adjusted OR 

(95%CI) 
2

Total number of patients, N 64 65

Age category

 50 years and below 22 (34.9) 13 (21.0) 2.0 (0.9 to 4.5)

 Above 50 years 41 (65.1) 49 (79.0)

Gender

 Male 35 (54.7) 25 (38.5) 1.9 (0.9 to 3.9)

 Female 29 (45.3) 40 (61.5)

Marital status

 Married/living with someone 48 (75.0) 50 (78.1) 1.2 (0.5 to 2.7)

 Single
3 16 (25.0) 14 (21.9)

Ethnicity

 Caucasian 55 (85.9) 53 (81.5) 0.7 (0.3 to 1.8)

Years of schooling, mean (SD) 16.8 (2.6) 15.9 (2.8) 0.8 (−0.1 to 1.7)

Treated with Gabapentin 35 (54.7) 27 (41.5) 0.5 (0.3 to 1.2)

Type of surgery

 Ambulatory surgery 16 (25.0) 4 (6.2) Reference Reference

 Thoracotomy or VATS 3 (4.7) 3 (4.6) 4.0 (0.6 to 27.8)

 Total knee replacement 18 (28.1) 29 (44.6)
6.4 (1.9 to 22.3)

** 8.3 (1.7 to 

39.8)
**

 Total hip replacement 14 (21.9) 22 (33.9)
6.4 (1.7 to 22.7)

** 13.2 (2.6 to 

65.4)
**

 Mastectomy and Lumpectomy 13 (20.3) 7 (10.8) 2.2 (0.5 to 9.0)

Disability claim currently pending 5 (8.1) 12 (19.1) 2.7 (0.8 to 8.1)

Claim filed related to medical problem 13 (20.3) 27 (41.5)
3.4 (1.4 to 7.8)

** 5.1 (1.7 to 

14.9)
**

Return to work- weeks, mean (SD) 2.3 (1.4) 12.0 (10.6)

 Ambulatory surgery 1.1 (0.8) 26.7 (37.3)
−25 (−43.5 to −7.7)

**

 Thoracotomy or VATS 2.3 (1.1) 11.3 (2.9)
−9.0 (−14.1 to −4.0)

**

 Total knee replacement 3.2 (1.4) 13.1 (7.1)
−9.9 (−13.3 to −6.5)

***

 Total hip replacement 2.3 (1.2) 9.3 (4.0)
−7.0 (−9.2 to −4.8)

***

 Mastectomy 3.4 (0.9) 7.6 (1.6)
−4.2 (−6.0 to – 2.4)

***

 Lumpectomy 2.5 (1.2) 0 NA

Full-time employment 54 (84.4) 51 (78.5) 1.5 (0.6 to 3.6)

OR, odds ratio; RTW, return to work; SD, Standard deviation; VATS, video-assisted thoracoscopic surgery
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*
p<0.05,

**
p<0.01,

***
p<0.001

1
Relative income loss is expressed as the cost of productivity loss due to work absenteeism as a percentage of annual income. This is among 

patients who returned to work following surgery and reported their annual income in the survey.

2
Adjusted for age, gender, years of education, type of employment (full or part-time), ethnicity, had submitted claim related to medical problem, 

pain level at non-surgical sites, type of surgery

3
Single category comprises patients divorced, separated, widowed, or single

Note: The dependent variable is a function of the variable RTW (weeks) and thus it was not included in the multivariate analysis

Int J Surg. Author manuscript; available in PMC 2022 November 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Hah et al. Page 17

Table 2

Determinants of Time to RTW: Univariate Analysis

Characteristic Hazard Ratio Hazard Ratio 95% Confidence Interval p-value

Baseline pain other than surgical site (0-10)
1 0.82 (0.66-1.00) 0.05

Male Gender 1.43 (1.04-1.98) 0.03

Type of Surgery 0.02

 Other (hand surgery, knee arthroscopy, etc.)-
Reference 0.0005

 Thoracotomy or VATS 0.52 (0.24-1.14)

 Total knee replacement 0.34 (0.21-0.57)

 Total hip replacement 0.48 (0.28-0.82)

 Mastectomy 0.39 (0.20-0.75)

 Lumpectomy 0.95 (0.45-2.04)

Years of school completed starting with 1st grade
2 1.34 (1.06-1.70) 0.02

Claims filed related to medical problem <0.0001

 None-Reference

 Social Security Disability Insurance 0.28 (0.15-0.52)

 Workers’ compensation 0.45 (0.20-1.03)

 Personal injury (unrelated to work) 0.84 (0.31-2.29)

 Other disability insurance 0.38 (0.22-0.66)

 VA Service connection 0.28 (0.04-2.01)

Pending Disability Claim 0.51 (0.31-0.83) 0.007

Opioid Risk Tool Score
3 0.85 (0.72-1.00) 0.05

PTSD Checklist-Civilian Version (PCL-C) Score
4 0.82 (0.68-0.98) 0.03

RTW, return to work; VATS, video-assisted thoracoscopic surgery

1
Hazard ratio represents an increase of 3 points on the Numeric Rating Scale of Pain.

2
Hazard ratio represents an increase in 4 years of school completed.

3
Hazard ratio represents an increase in 3 points on the Opioid Risk Tool Score.

4
Hazard ratio represents an increase in 8 points on the PCL-C Score
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Table 3

Determinants of RTW: Multivariable Analysis

Characteristic Hazard Ratio Hazard Ratio 95% Confidence Interval p-value

Opioid Risk Tool Score
1 0.71 (0.59-0.86) 0.0004

PTSD Checklist-Civilian Version (PCL-C) Score
2 0.78 (0.63-0.96) 0.02

Male Gender 1.63 (1.11-2.38) 0.01

Claims filed related to medical problem <0.0001

 None-Reference

 Social Security Disability Insurance 0.26 (0.13-0.50)

 Workers’ compensation 0.26 (0.10-0.68)

 Personal injury (unrelated to work) 0.70 (0.25-1.95)

 Other disability insurance 0.32 (0.18-0.58)

 VA Service connection 0.15 (0.02-1.12)

Type of Surgery <0.0001

 Other (hand surgery, knee arthroscopy, etc.)
-Reference

 Thoracotomy or VATS 0.64 (0.28-1.47)

 Total knee replacement 0.36 (0.21-0.61)

 Total hip replacement 0.34 (0.19-0.60)

 Mastectomy 0.60 (0.28-1.31)

 Lumpectomy 1.84 (0.79-4.29)

RTW, return to work

1
Hazard ratio represents an increase in 3 points on the Opioid Risk Tool Score.

2
Hazard ratio represents an increase in 8 points on the PCL-C Score.
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