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Abstract

Objective—To estimate the average lost work productivity due to non-fatal injuries in the USA 

comprehensively by injury type.

Methods—The attributable average number and value of lost work days in the year following 

non-fatal emergency department (ED)–treated injuries were estimated by injury mechanism (eg, 

fall) and body region (eg, head and neck) among individuals age 18–64 with employer health 

insurance injured 1 October 2014 through 30 September 2015 as reported in MarketScan medical 

claims and Health and Productivity Management databases. Workplace, short-term disability and 

workers’ compensation absences were assessed. Multivariable regression models compared lost 

work days among injury patients and matched controls during the year following injured patients’ 

ED visit, controlling for demographic, clinical and health insurance factors. Lost work days were 

valued using an average US daily market production estimate. Costs are 2015 USD.

Results—The 1-year per-person average number and value of lost work days due to all types of 

non-fatal injuries combined were approximately 11 days and US$1590. The range by injury 

mechanism was 1.5 days (US$210) for bites and stings to 44.1 days (US$6196) for motorcycle 

injuries. The range by body region was 4.0 days (US$567) for other head, face and neck injuries to 

19.8 days (US$2787) for traumatic brain injuries.

Conclusions and relevance—Injuries are costly and preventable. Accurate estimates of 

attributable lost work productivity are important to monitor the economic burden of injuries and 

help to prioritise cost-effective public health prevention activities.
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INTRODUCTION

Injuries are a leading cause of mortality and morbidity in the USA. In clinical and public 

health terms, injuries comprise a range of unintentional and violence-related health 

outcomes; for example, MVCs, drug poisoning, falls, suicide and assaults. There are more 

than 30 million emergency department (ED) visits for non-fatal injuries each year1 and US 

medical expenditures for injury and poisoning exceed US$133 billion annually.2

Estimates of lost work productivity—sometimes called an indirect cost, as distinct from the 

direct cost of medical care for injuries—attributable to injuries are important to monitor the 

economic burden of injuries and help to prioritise cost-effective prevention activities. 

Attributable work loss estimates exist for a range of health outcomes, including migraine,3 

influenza,4 cardiovascular events5 and non-Hodgkin’s lymphoma.6 Previous estimates of 

lost work productivity due to injuries by type—mechanism (eg, fall) and body region (eg, 

head and neck)—in the USA were calculated using hospital data from 2010 and were based 

on absenteeism due to only work-related injuries.7 Those estimates have been applied in 

numerous assessments of the economic and public health impact of violence and 

unintentional injuries.8-13 The aim of this study was to estimate attributable lost work 

productivity of US non-fatal injuries comprehensively by type of injury.

METHODS

This study used publicly available data with no patient nor public involvement. The 1-year 

per-person average number and value of lost work days due to non-fatal injuries treated in an 

ED (or, index visit) during 1 October 2014 through 30 September 2015 among individuals 

age 18–64 years with employer health insurance were estimated using MarketScan medical 

claims and Health and Productivity Management (HPM) databases (www.ibm.com) (figure 

1) and an average daily estimate of market productivity.14 MarketScan data come from large 

employers, health plans, and government and public organisations, and are not nationally 

representative. MarketScan medical claims databases include more than 10 million insurance 

enrollees and MarketScan HPM databases include work absences data from nearly 3 million 

employees.15

Lost work days and associated costs were estimated for injuries by mechanism16 (table 1) 

and body region17 (table 2) using established classifications based on International 

Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) diagnosis 

codes 800–999 and External Cause of Injury codes (E-codes). Both classifications—

mechanism and body region—are important in different contexts, and work loss per injury 

type is not comparable across classifications. For example, patients with different injury 

types by body region (eg, torso vs head) can have the same injury type by mechanism (eg, 

motor vehicle traffic) or vice versa. Transition to ICD-10-CM coding for medical payments 

occurred outside the study period, on 1 October 2015.18 ICD-10-CM injury classification 

frameworks are proposed and will be finalised in the future (www.cdc.gov/nchs/injury/

injury_tools.htm).
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This study’s time horizon for work loss estimates was 1 year. Costs are presented as 2015 

USD and represent a human capital-based productivity cost perspective; that is, the 

estimated value of work loss due to injury, as opposed to an employee cost perspective (eg, 

lost wages) or an employer cost perspective (eg, sick leave payments and premiums for 

disability insurance). This study’s estimates reflect only market productivity and do not 

address household and other non-market productivity that is also lost when a person is 

injured.

Data

Lost work productivity due to all types of non-fatal injuries was estimated among patients 

with an ED visit with a primary diagnosis of injury in the MarketScan Outpatient Services 

(primarily treat-and-release (T&R)) and Inpatient Services (hospitalisation following ED 

treatment) databases. Because these databases can have more than one primary diagnosis 

listed per patient per ED visit, the primary visit diagnosis was defined as the primary 

diagnosis (index injury) on the ED claim record to which facility charges for the visit were 

assigned. Patients admitted as inpatients following the ED index visit were identified by an 

admission (ie, MarketScan Inpatient Admissions database) on the day of or day following 

the index visit. The sample of injury patients identified in this way was recently used to 

estimate the average medical cost of injuries by type.19 Among that sample, for this study, 

authors identified injury patients aged 18–64 years with employer health insurance who had 

reported workplace absence data (or, ‘eligibility’ for such reporting—an important 

distinction because enrollees can have zero reported absences for a given period) in 

MarketScan HPM for 12 months beginning with patients’ ED index visit (figure 1).

MarketScan HPM demonstrates employees’ absent work days separately by type based on 

administrative data from employers: workplace absences (ABS; eg, sick or annual leave), 

short-term disability (STD; typically applicable up to 12 months of workplace absence), 

long-term disability (LTD; typically applicable after STD runs out) and workers’ 

compensation (WC; for workplace-related illnesses and injuries). This study assessed ABS, 

STD and WC absences; LTD was considered outside the scope of this study’s 1-year time 

horizon (empirically, less than 1% of analysed injury patients had LTD absences during the 

1-year observation period). Absences by type are reported separately in MarketScan HPM 

and enrollee eligibility for each absence type reporting is independent—meaning, an 

enrollee could be eligible for STD and WC absence reporting but not ABS—and therefore 

analysis of each absence type comprised separate enrollee samples (figure 1).

To estimate the per-person number and value of work absent days attributable to non-fatal 

injuries among patients’ total work absences in the year following the injury, patients’ total 

1-year absences by type were compared with absences among control enrollees. Controls 

had eligibility for reported absences by type in MarketScan HPM, no ED visits with a first-

listed injury diagnosis during 1 October 2014 through 30 September 2015, and insurance 

enrolment that matched injury patients’ observation period (12 months of continuous 

enrolment prior to the index injury month to identify comorbidities and 12 months of 

continuous enrolment after the index injury month to observe work absences—25 months in 

total). Injury patients were matched to controls (SAS 9.4 gmatch) 1:5 using MarketScan 
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Annual Enrollment tables based on age, sex (male/female), region of residence, health plan 

type (eg, health maintenance organisation) and comorbidity count (0, 1, 2+ (using 

Elixhauser Comorbidity Software V.3.7) diagnosed in the 12 months prior to the index 

injury date in any clinical location).

Absent days by type

Work absences by type—ABS, STD and WC—were assessed among injury patients and 

control enrollees as the number of absent days by type during the period from the index visit 

date and the following 364 days. ABS absences are reported in the data source in terms of 

hours within a reporting period (eg, X hours during X/X/XXX-X/X/XXXX) while STD and 

WC work absence dates are directly reported (eg, X/X/XXXX-X/X/XXXX). ABS hours 

were included when the ABS record reporting period start date and end date were within the 

1-year observation period per individual following the index injury ED visit. Total ABS 

hours were divided by 8 to estimate the corresponding number of workdays. Where reported 

absent dates for STD or WC overlapped in the data source, such dates were made 

consecutive (eg, an individual with one STD record indicating absence from 1 to 15 

September and a second STD indicating absence from 13 to 20 September—the total absent 

period was assumed 1 to 20 September). STD and WC absence periods were multiplied by 

5/7 to identify the number of work (ie, weekday) day absences. STD absences were included 

when the modified absence start date (ie, after making overlapping absence dates 

consecutive) was within the 1-year observation period. WC absences were included when 

the ‘event date’ (ie, injury date) for the WC case as reported in the data source was within 

the 1-year observation period. If a ‘return to work’ date for an STD or WC absence was not 

reported or exceeded the 1-year observation period, the number of absent days for that 

record was set to a maximum that reflected the end of the 1-year observation period 

applicable to that enrollee.

Value of lost work days

The value of lost work days for all absence types was based on an estimated average annual 

market productivity value reflecting total employee compensation, including wages and 

benefits, for males and females of all ages (US$36 935 as 2016 USD).14 This estimate was 

divided by 260 weekdays per year, and reduced slightly using US Gross Domestic Product 

price indices20 to adjust the reported 2016 USD annual value in the source to an estimated 

2015 USD daily value (US$141). STD and WC payments typically replace only a portion of 

employee compensation during lost work days. However, in this analysis, ABS, STD and 

WC lost work days were all assigned the same total estimated daily market productivity 

value, based on the assumption that total employee compensation—rather than STD or WC 

insurance payout—more accurately reflects the value of lost work during days away from 

employment.

Analysis

Authors used SAS V.9.4 to derive patient samples and Stata V.14 for regression models. The 

1-year per-person average attributable number of lost work days due to non-fatal injuries 

was estimated using individual multivariable negative binomial models with robust standard 

errors (Stata 14 nbreg) per injury type (eg, cut/pierce injuries), with injury patients’ and 
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control enrollees’ number of absent days by type (ABS, STD or WC) as the dependent 

variable. The regression models controlled for all enrollee matching factors (eg, age, sex, 

region of residence, health plan type, number of comorbidities) as covariates. The 

regression-adjusted average number of absent days due to non-fatal injuries by type (eg, cut/

pierce) by absence type (eg, ABS) was estimated as the marginal effect of the covariate 

identifying injury patients (Stata 14 margins, dydx (injury)) in each model. Such count 

models were assessed for all injury types with at least 50 injury patients and control 

enrollees with at least one absence (online supplementary STables 1-6).

For injury types with just one associated absence type with statistically higher (ie, 95% CI 

greater than zero) regression-adjusted estimated attributable number of lost work days (eg, 

STD absences for other pedal cyclist injuries), ‘total days’ estimates reflect that absence 

type’s mean number of days and 95% CI from the regression model. Otherwise, variance for 

‘total days’ estimates was based on a probabilistic combination of multiple absence type 

estimates (eg, ABS+STD for cut/pierce injuries) using Excel Palisade @RISK (Ithaca, NY) 

(see table notes). This approach allowed for an estimated distribution (ie, prediction interval, 

PI) for ‘total days’ estimates despite different enrollee samples contributing to estimates of 

lost days per absence type. The monetary value of total lost work days was estimated as the 

mean and 95% CI or PI values for total lost days estimates per injury type multiplied by the 

average daily production estimate (described above).

Results are reported in terms of 1-year per-person regression-adjusted attributable average 

lost work days and estimated value for each injury type by absence type, including total days 

estimates (table 1: Injuries by mechanism, table 2: Injuries by body region). The number of 

analysed injury patients and controls, the simple mean difference in number of absences by 

type for injury patients versus controls, and regression-adjusted mean and 95% CI for the 

estimated attributable number of absent days by type are reported in online supplemental file 

(online supplementary STable 1 and STable 2). The online supplemental file also 

demonstrates the same results for two mutually exclusive injury patient subgroups: patients 

who had index ED T&R visits and patients hospitalised after the index visit (patient counts 

in figure 1) (online supplementary STable 3-STable 6). Group characteristics of injury 

patients versus matched controls (eg, average age) are also reported (online supplementary 

STable 7).

RESULTS

The estimated per-person regression-adjusted attributable average 1-year number and 

estimated value of lost work days due to all types of non-fatal injuries initially treated in an 

ED were approximately 11 days and US$1590 (table 1). There was a negligible difference in 

these results depending on whether the number of absent days was modelled by injury 

mechanism (table 1, ‘Total’ estimate) or body region (table 2, ‘Total’ estimate) among the 

patient sample. The estimated attributable number of days and associated value by injury 

mechanism ranged from 1.5 days (95% PI 0.4 to 2.6) and US$210 (95% PI 51 to 370) for 

bites and stings injuries to 44.1 days (95% PI 33.2 to 54.8) and US$6196 (95% PI 4662 to 

7702) for motorcycle injuries (table 1). The range by body region of injury type was 4.0 

(95% PI 3.5 to 4.6) days and US$567 (95% PI 487 to 643) for other head, face and neck 
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injuries to 19.8 (95% PI 15.8 to 23.5) days and US$2787 (95% PI 2227 to 3304) for 

traumatic brain injuries (TBIs) (table 2). Such estimates were higher among patients 

hospitalised after their index visit (approximately 61 days and US$8480; online 

supplementary STable 3 and STable 5) compared with patients with T&R index injury ED 

visits (approximately 10 days and US$1400; online supplementary STable 4 and STable 6).

DISCUSSION

This study estimated work loss attributable to injuries by comparing injured and non-injured 

employees to update existing lost work productivity estimates for US non-fatal injuries 

comprehensively by injury mechanism and body region. The breadth and specificity of 

estimated costs reported here was made possible through a large multistate data source 

containing information on millions of injury patients. In presenting estimated lost work 

productivity for two injury classification schemes in their entirety, this study helps to 

highlight that many injury types are uncommon among the working-age population—even 

the large data source assessed for this analysis did not permit specific estimates for some 

injury types.

This study’s per person regression-adjusted 1-year estimated attributable average work loss 

due to all injury types combined (11 days) is similar to a recent estimate of annual work loss 

due to migraine (83 hours, or 10 days) which, like the present study, was derived using 

MarketScan data and a matched control approach.3 Compared with other studies with 

similar data and methods, this study’s estimate for all injury types combined (11 days) 

exceeds estimated attributable work loss due to a bout of influenza (6 hours, or <1 day)4 and 

work loss in the month following a cardiovascular event or related procedure (56 hours, or 7 

days),4 and is lower than estimated work loss attributable to non-Hodgkin’s lymphoma in 

the year following diagnosis (32 days).6 Despite similar analysis methods to identify work 

loss attributable to a particular health event, the cited previous studies used a variety of 

methods to value work loss; therefore, comparisons between the present study and those 

previous studies in terms of number of lost work days are more relevant than comparison of 

dollar values.

LIMITATIONS

In this study, work loss due to non-fatal injuries was assessed in a large convenience sample 

over the subsequent 1 year following an index injury ED visit. This timeframe 

underestimates lost work productivity for injuries resulting in long-term physical disability

—for example, spinal cord injuries—as well as injuries resulting in long-term physical and 

mental health consequences, such as violent assault.8921 This study underestimates the cost 

of lost work productivity due to injuries overall because it did not address the cost of Social 

Security disability or Supplemental Security Income benefits—applicable when a medically 

determinable physical or mental impairment results in the inability to do any substantial 

gainful activity for at least 12 months.22 This study assessed patients with at least 12 months 

of employer absence data following an index injury ED visit, which excludes individuals 

who lost their job due to injury; this is another way in which the average work loss data 

presented underestimate work loss due to injuries.
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This study did not address injuries among working and non-working adults without 

employer health insurance (including people with Medicaid and Medicare), unemployed 

people nor those >64 years old—groups who may have higher average lost productivity due 

to injuries than the patient sample assessed for this study. This study did not investigate 

caregiver (eg, family member) work loss due to injuries—including care for injured children

—nor factors associated with higher or lower injury costs among patients with the same 

injury type. For example, TBI is associated with a range of disability outcomes based on 

injury severity, while this study assessed an average productivity loss among all patients 

with TBI combined (this is how TBI is represented in the analysed injury classification by 

body region).17 Patients with injury were classified by their first chronological injury during 

the observation period; subsequent injuries during the observation period were not directly 

examined. This study did not estimate work loss by injury intent (eg, self-harm vs 

unintentional) nor nature of injury (fracture vs burn) due to sample sizes within the two 

injury type classifications that were the focus of the study (ie, mechanism and body region 

of injury). This study assessed work loss costs only for injury types with sufficient sample 

sizes within the study population (eg, estimates for motor vehicle traffic injuries presented, 

but not drowning/submersion injuries). Even within a large database such as MarketScan 

HPM, this means work loss for some injury types was not estimable.

This study assessed each selected absence type in the data source separately and summed 

across absence types for a total estimated number of lost work days. This is the same 

approach as previous studies with similar objectives and methods that used the same data 

source.34623 Authors did not attempt to investigate norms at employers contributing absence 

data to MarketScan to assess whether this method’s approach resulted in any double-

counting of absent days (eg, if an employer’s practice is for an employee to log ‘sick’ days 

on a timecard while on short-term disability). This study did not assess presenteeism (or 

reduced productivity while at work due to injury) nor non-market lost productivity (such as 

household work), nor the cost of diminished quality of life due to injuries. This study 

assessed the value of lost work days as an average among insured working-age men and 

women; disparities in labour market participation and compensation could otherwise lead to 

the inequitable conclusion that preventing injuries among individuals with the highest 

compensation could yield the highest cost-savings. Some economic analyses include data on 

a monetised form of diminished quality of life due to illness and injuries; in some cases, 

such data include the value of lost work productivity and therefore should not be summed 

with data presented here (due to likely double-counting) to estimate a total cost of injuries.

CONCLUSION

Non-fatal injuries are preventable and incur substantial lost work productivity at a high cost 

to individuals, employers and society. Accurate information on lost work productivity due to 

injuries is important to monitor the economic burden of injuries and help to prioritise cost-

effective public health prevention activities.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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What is already known on this subject

• Accurate estimates of attributable work loss are important to monitor the 

economic burden of injuries and help to prioritise cost-effective public health 

prevention activities.
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What this study adds

• This study estimated average lost work productivity costs due to non-fatal 

injuries in the USA comprehensively by injury type.
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Figure 1. 
Sample selection of patients with non-fatal emergency department–treated injuries in 

MarketScan, 1 October 2014 through 30 September 2015. aPatients age 18–64 years with 

commercial health insurance are a subset of the injury patient sample described in Peterson, 

Xu, Florence (2019).19 bAbsences by type are reported separately in MarketScan Health and 

Productivity Management database and enrollee eligibility for each absence type reporting is 

independent—meaning, an enrollee could be eligible for short-term disability and workers’ 

compensation absence reporting but not workplace absences (eg, annual leave)—and 

therefore analysis of each absence type comprised separate enrollee samples. cRefers to 

whether injury patients were treated and released or hospitalised after index injury 

emergency department visit.
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