
ilable at ScienceDirect

Journal of Hand Surgery Global Online 6 (2024) 882e887
Contents lists ava
Journal of Hand Surgery Global Online

journal homepage: www.JHSGO.org
Original Research
Presenteeism and Absenteeism Before and After Carpal Tunnel Release
or Open Reduction and Internal Fixation for Distal Radius Fracture
David N. Bernstein, MD, PhD, *, y Alexy Ilchuk, BA, * Monica M. Shoji, MD, * Carl M. Harper, MD, *

Tamara D. Rozental, MD *

* Beth Israel Deaconess Medical Center, Harvard Medical School, Boston, MA
y Harvard Combined Orthopaedic Residency Program, Massachusetts General Hospital, Boston, MA
a r t i c l e i n f o

Article history:
Received for publication July 31, 2024
Accepted in revised form August 6, 2024
Available online September 18, 2024

Key words:
Absenteeism
Economics
Patient-reported outcome measures
Presenteeism
PROMs
Value
Corresponding author: Tamara D. Rozental, M
Surgery, Harvard Medical School & Chief, Division o
Surgery, Beth Israel Deaconess Medical Center, 330 B
10, Boston, MA 02215.

E-mail address: trozenta@bidmc.harvard.edu (T.D.

https://doi.org/10.1016/j.jhsg.2024.08.009
2589-5141/Copyright © 2024, THE AUTHORS. Publish
CC BY-NC-ND license (http://creativecommons.org/lic
Purpose: The use of a person’s hands is crucial to their ability to succeed at work. Hand pathologies can
impact work success by increasing absenteeism (ie, not being able to go to work) and presenteeism (ie,
being able to work but in a reduced capacity). In this study, we quantified employed patients’ pre-
senteeism and absenteeism following carpal tunnel release or surgical fixation of a distal radius fracture
(DRF).
Methods: In this prospective cohort study, 91 patients (carpal tunnel syndrome [CTS]: n ¼ 62; DRF: n ¼
29) from June 2022 to December 2023 were included. Baseline patient characteristics and patient-
reported outcome measures (PROMs) were collected. Presenteeism and absenteeism were calculated
using the World Health Organization’s Health and Work Performance Questionnaire. Questionnaires
were sought before surgery and at 3 and 6 months after surgery. Clinical improvement was determined
using minimal clinically important difference (MCID) cutoff range estimates. The employee value of lost
work was calculated as a percentage of the average patient in each group before surgery and at 6 months
after surgery.
Results: The average change in PROMs scores from before to after surgery at 6 months surpassed the
low-end MCID estimates for all functional and pain-related PROMs. For patients undergoing surgery for
CTS and DRF, retained employee value rose from 85.6% to 130.2% (ie, worked more than expected) and
52.7% to 56.9%, respectively.
Conclusions: Patients undergoing surgery for CTS or DRF have clinically appreciable improvement in
functional and pain symptoms by 6 months after surgery. However, by 6 months after surgery, carpal
tunnel release results in greater than complete employee value recovery, compared with surgical fixation
of DRFs in which greater than 40% of the employee value remains lost after surgery. These findings can
assist with preoperative expectation setting.
Type of study/level of evidence: Prognostic II.
Copyright © 2024, THE AUTHORS. Published by Elsevier Inc. on behalf of The American Society for Surgery of the Hand.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
As the leading contributor to disability globally, musculoskeletal
injuries can be devastating to individuals, negatively impacting
their quality of life, involvement in communities, and work pro-
ductivity.1 From a societal perspective, musculoskeletal conditions
cost the US $213 billion (US Dollars [USD]) in direct and indirect
D, Professor of Orthopaedic
f Hand and Upper Extremity
rookline Avenue - Stoneman

Rozental).

ed by Elsevier Inc. on behalf of The
enses/by-nc-nd/4.0/).
costs in 2011, representing 1.4% of the country’s gross domestic
product.2 Within musculoskeletal injuries, the economic impact of
hand and upper-extremity (UE) injuries is substantial; in fact, in
2012, hand and UE injuries cost the Netherlands $740 million
(USD),3 the most of any musculoskeletal injury type.

Although the economic impact of musculoskeletal conditions,
including hand and UE pathologies, is evident, previous studies
quantifying the financial effect have focused primarily on missed
work (ie, absenteeism). Indeed, the financial impact of hand and
wrist surgery often highlights the time to return towork4,5 and, to a
lesser extent, the financial burden for patients.6 Although these
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prior studies inform a great deal of the economic aspects of care for
common hand and UE conditions, they fail to consider the impact of
these pathologies on people who are at work but perform below
their optimal ability, negatively impacting economic productivity
and well-being. This concept is known as presenteeism.

A number of studies have found that a variety of musculoskel-
etal conditions cause increased presenteeism (ie, decreased per-
formance while at work).7e9 However, there is a paucity of
literature examining presenteeism in a hand and UE setting, with
one study assessing presenteeism following surgical and nonsur-
gical treatment for trapeziometacarpal osteoarthritis10 and another
considering “work role functioning” (ie, ability to meet work de-
mands) in patients undergoing carpal tunnel release (CTR).11 Using
a convenience sample of patients undergoing surgical intervention
for carpal tunnel syndrome (CTS) or distal radius fracture (DRF), a
common atraumatic and traumatic hand and UE condition,
respectively,12,13 this study sought to (1) assess when patients
demonstrate clinically appreciable improvement in symptoms
through 6 months after surgery using patient-reported outcome
measures (PROMs); (2) quantify the level of absenteeism and pre-
senteeism before surgery, 3 months after surgery, and 6 months
after surgery; and (3) determine the monthly employee value lost
or gained, on average, before surgery and 6 months after surgery.

We hypothesized that patients undergoing surgery for CTS or
DRF would experience clinically appreciable improvement in
symptoms by 6 months after surgery but that average monthly
patient employee value would be less than 100% at 6 months after
surgery. We also hypothesized that the lost employee value would
be more substantial for patients with a DRF requiring surgery when
compared with those with CTS undergoing CTR at the 6 months
after surgery.

Materials and Methods

This prospective cohort study was approved by our institutional
review board (Protocol #2022P000076) and completed with grant
support from the American Foundation for Surgery of the Hand
(AFSH) [2021 Resident/Fellow Fast Track Grant; Award 3761].

Between June 2022 and December 2023, patients with isolated,
unilateral CTS or DRF that had surgical intervention by one of two
hand and UE fellowship-trained surgeons were identified and
approached for study inclusion. CTR was performed using a mini-
open approach. A standard volar approach was used for all DRFs
undergoing open reduction and internal fixation (ORIF). Patients
under the age of 18 years who had nonisolated CTS or DRF, who had
a diagnosis of inflammatory arthritis, who did not undergo surgical
intervention, or who were unemployed were excluded.

A total of 97 patients were consented and enrolled. However,
three patients exited the study shortly after enrolling, and three
additional patients were identified during the clinic visit as having
concurrent injuries. Thus, a total of 91 patients (CTS: n ¼ 62; DRF:
n ¼ 29) completed the study.

The following patient characteristics were recorded: age (in
years), sex (man orwoman), self-reported race (White, Black, Asian,
or unknown/declined to answer), self-reported ethnicity (non-
Hispanic, Hispanic, or unknown/declined to answer), smoking
status (never, former, current, or unknown/declined to answer),
employment status (full-time, part-time, or unknown/declined to
answer), and insurance type (commercial, Medicare, Medicaid,
Workers’ Compensation, or other).

Before surgery, at 3 months after surgery, and at 6 months after
surgery, one static hand and UE PROMdthe quick disabilities of the
arm, shoulder, and hand (QuickDASH)dwas collected. The Quick-
DASH is a validated shortened version of the DASH that is scored
from 0 (no disability) to 100 (most severe disability).14 In addition,
at the same time points, the patient-reported outcomes measure-
ment information system (PROMIS) UE computerized adaptive test
(CAT) v2.0, PROMIS physical function (PF) CAT v1.2, PROMIS pain
interference (PI) CAT v1.1, and PROMIS depression CAT v1.0 were
collected. The PROMIS questionnaires are general, validated PROMs
developed with substantial support from the US National Institutes
of Health that are gaining popularity throughout orthopaedic sur-
gery,15 including in hand and UE surgery.16 PROMIS domains were
developed and normalized to a general reference population, with a
mean T-score of 50 and a SD of 10.17 Higher PROMIS domain score
represent “more” of that concept being measured (eg, more PF,
more PI, and more depressive symptoms).

The World Health Organization’s Health and Work Performance
Questionnaire (WHO-HPQ)was administered before surgery (at the
final clinic visit prior to surgery), at 3 months after surgery, and at 6
months after surgery. TheWHO-HPQ is a validated, responsive, and
sensitive instrument that measures presenteeism and absenteeism
across a wide range of job types18 and health conditions.19 Similar
to previously published literature in hand surgery,20 we took the
score (0 ¼ worst performance to 10 ¼ top performance) on the
presenteeism question “Your overall job performance on the days
you worked during the past 4 weeks?” and multiplied it by 10 to
create an absolute presenteeism score; this represented the per-
centage of time while at work over the prior 28 days that was
productive.21 Thus, a higher absolute presenteeism score is
preferred. Absolute absenteeism over the prior 28 days was
calculated by taking the answer to the question “How many hours
does your employer expect you to work in a typical 7-day week?”
and multiplying it by four before subtracting the answer to the
question “About how many hours altogether did you work in the
past 4 weeks (28 days)?”21 The resulting absolute absenteeism
score is in raw hours, with negative scores representing someone
working more than an employer expects and positive numbers up
to the number of hours an employer expects representing hours
missed from work.21 Employee value was then calculated as fol-
lows. First, the total number of expectedwork hours permonthwas
determined. Second, hours lost to absenteeism were then sub-
tracted (or added if patients worked more than was expected of
them). Third, the absolute presenteeism score (or percentage of the
time while at work over the prior 28 days that was productive) was
used on any “remaining hours” to determine the final “employee
value.” Ultimately, if an employee worked at full productivity all
hours expected by their employee, their employee value would be
100%. If an employee worked fewer hours than expected by their
employer or the same number of hours but at a lower level of
productivity, their employee value would be 100% minus the per-
centage not worked and/or amount of work performed at a lower
level of productivity; in contrast, if an employee worked more
hours than expected by their employer, their employee valuewould
be 100% plus the percentage worked above what was expected
minus the percentage lost to work performed at a lower level of
productivity.

Statistical analysis

Descriptive statistics were used to summarize patient charac-
teristics collected at presentation. PROMs scores, absolute pre-
senteeism, and absolute absenteeism at each time point were
calculated and reported as means and standard deviations (SDs).
Patients with missing data at each time point were excluded from
the respective analysis.

Assessment of clinical improvement was determined by exam-
ining changes in PROMs scores to see if they exceeded minimal
clinically important difference (MCID) estimates. Based on the
published literature, the QuickDASHMCID estimate range used was



Table 1
Patient Characteristics (n ¼ 91)

Characteristic n (%) or mean (SD)

Age, y 55 (12)
Sex
Woman 64 (71)
Man 26 (29)

Self-reported race
White 71 (78)
Black 9 (9.9)
Asian 4 (4.4)
Unknown/declined to answer 7 (7.7)

Self-reported ethnicity
Non-Hispanic 83 (91)
Hispanic 6 (6.6)
Unknown/declined to answer 2 (2.2)

Smoking status
Never 78 (86)
Former 11 (12)
Current 1 (1.1)
Unknown/declined to answer 1 (1.1)

Employment status
Full-time 81 (89)
Part-time 9 (9.9)
Unknown/declined to answer 1 (1.1)

Insurance type
Commercial 73 (80)
Medicare 11 (12)
Medicaid 1 (1.1)
Workers’ compensation 2 (2.2)
Other 4 (4.4)

Surgical intervention
Carpal tunnel release 62 (68)
DRF open reduction and internal fixation 29 (32)
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10.4 to 14.22,23 For patients undergoing CTR for CTS, the MCID es-
timates were as follows: PROMIS UE (4.2e6.3), PF (1.8e2.8), and PI
(4.1e8.9).24 For patients undergoing surgical management for a
DRF, published MCID estimates for PROMIS PF (5.2) and PROMIS PI
(6.8) were used.25 If a published MCID estimate or estimate range
was not available for a given PROM and condition, the distribution-
based method of one-half of the SD was used.26 A change in PROMs
scores greater than MCID estimates suggested appreciable clinical
improvement in the symptom being measured.

Using a similar methodology to the one used in prior
studies,20,27 the monthly average employee value employers lose to
presenteeism and absenteeism was calculated in percentage terms
before surgery and at 6 months after surgery using the WHO-HPQ
Results

The average age of included patients was 55 years (SD: 12 years)
and a majority were woman (n ¼ 64 [71%]; Table 1). Most patients
worked full-time (n¼ 81 [89%]) and had commercial insurance (n¼
73 [80%]; Table 1).

Using the low end and distribution-based MCID estimates, pa-
tients with both pathologies undergoing surgical intervention
demonstrated a change in PROMs scores from the preoperative
time point to 6 months after surgery above the MCID threshold for
all PROMs except for PROMIS depression (Table 2).

In the sample of patients undergoing CTR, absolute presentee-
ism went from 76 (SD: 25) to 87 (SD: 14) to 84 (SD: 15) at preop-
erative, 3 months postoperative, and 6 months postoperative time
points, respectively (Table 2). Across the same sample, absolute
absenteeism went from 3.6 hours (SD: 56 hours) to 9.2 hours (SD:
48 hours) to �21 hours (SD: 77 hours) at preoperative, 3 months
postoperative, and 6 months postoperative time points, respec-
tively (Table 2). As a reminder, negative absolute absenteeism
values represent someoneworkingmore than is expected of him or
her over a month-long period.

In the sample of patients undergoing ORIF for DRF, absolute
presenteeismwent from 79 (SD: 23) to 82 (SD: 17) to 79 (SD: 12) at
preoperative, 3 months postoperative, and 6 months postoperative
time points, respectively (Table 2). Across the same sample, abso-
lute absenteeism went from 29 hours (SD: 41 hours) to 12 hours
(SD: 72 hours) to 22 hours (SD: 57 hours) at preoperative, 3 months
postoperative, and 6 months postoperative time points, respec-
tively (Table 2).

Among patients undergoing a CTR, an average of 14.4% of
monthly employee value was lost before surgery (Fig. 1A). Patients
actually worked 9.2% more than their employers expected (ie, the
opposite effect of absenteeism), adding monthly employee value
(Fig. 1). However, 21.6% of employee value was then lost to pre-
senteeism (Fig. 1). At 6 months after surgery, an average of 30.2% of
monthly employee value was gained (Fig. 1). Patients worked 51.8%
more than their employees expected; however, 14.2% of the
employee value was then lost to presenteeism (Fig. 1).

Among patients undergoing an ORIF for DRF, before surgery,
47.3% of monthly employee value was lost (Fig. 2). Overall, 18.3%
was attributable to absenteeism, and 29.0% was attributable to
presenteeism. At 6 months after surgery, 43.1% of monthly
employee value was lost (Fig. 2). Overall, 15.1% was attributable to
absenteeism, and 28.0% was attributable to presenteeism.
Discussion

Across hand and UE surgery, CTR for CTS and ORIF for DRFs
are two of the most common pathologies and related in-
terventions.12,13 Although prior research has examined return-to-
work timeframes in these patient populations,4,5 there is a
paucity of literature examining the economic impact of being
present at work but working below optimal performance; this
concept is known as presenteeism. This study sought to begin to
fill this gap in the literature by considering both absenteeism
and presenteeism and calculating employee value. Our work
found that all patients appreciated clinically appreciable func-
tional and pain symptom improvement by 6 months after sur-
gery, as measured by a change in PROMs score greater than
documented MCID values. The lack of clear mental health
improvement may be because of factors outside the specific
injuries and surgical interventions performed. However,
although patients with CTS undergoing CTR, on average, return
to above 100% employee monthly value by 6 months after sur-
gery, patients with a DRF undergoing ORIF, on average, still cost
employers 40% of their monthly employee value at 6 months
after surgery. Our findings refute our hypothesis regarding pa-
tients with CTS undergoing CTR but confirm our hypothesis
regarding patients with a DRF undergoing ORIF. These findings
can help in preoperative expectation-setting discussions be-
tween care teams and patients.

In our study, we found that patients undergoing CTR actually
worked longer hours than their employers expected at both
presentation and 6 months after surgery; however, at the pre-
operative time point, patients provided less than 100% employee
value because of the negative impact of presenteeism, whereas
at 6 months after surgery, the loss of employee value from
presenteeism was easily offset by the long hours patients
worked. Thus, although patients were not performing at full
capacity during the hours they worked at 6 months after sur-
gery, the longer hours above what was expected offset the
negative impact of presenteeism from an employee value
perspective.



Table 2
PROMs, Absenteeism, and Presenteeism at Different Time Points

Carpal Tunnel Syndrome (n ¼ 62) DRF (n ¼ 29)

PROM Mean (SD) PROM Mean (SD)

QuickDASH QuickDASH
Before surgery 41 (23) Before surgery 76 (14)
After surgery, 3 mo 20 (20) After surgery, 3 mo 20 (18)
After surgery, 6 mo 18 (21) After surgery, 6 mo 10 (9.5)

PROMIS upper extremity PROMIS upper extremity
Before surgery 41 (12) Before surgery 27 (8.3)
After surgery, 3 mo 45 (10) After surgery, 3 mo 41 (7.3)
After surgery, 6 mo 46 (11) After surgery, 6 mo 47 (8.9)

PROMIS PF PROMIS PF
Before surgery 47 (10) Before surgery 35 (9.3)
After surgery, 3 mo 50 (11) After surgery, 3 mo 51 (5.9)
After surgery, 6 mo 50 (10) After surgery, 6 mo 53 (9.1)

PROMIS PI PROMIS PI
Before surgery 58 (8.0) Before surgery 63 (9.6)
After surgery, 3 mo 52 (11) After surgery, 3 mo 49 (7.3)
After surgery, 6 mo 51 (9.9) After surgery, 6 mo 47 (7.6)

PROMIS depression PROMIS depression
Before surgery 51 (8.2) Before surgery 53 (6.4)
After surgery, 3 mo 49 (7.2) After surgery, 3 mo 48 (6.0)
After surgery, 6 mo 47 (8.5) After surgery, 6 mo 51 (7.4)

Absolute presenteeism, % Absolute presenteeism, %
Before surgery 76 (25) Before surgery 79 (23)
After surgery, 3 mo 87 (14) After surgery, 3 mo 82 (17)
After surgery, 6 mo 84 (15) After surgery, 6 mo 79 (12)

Absolute absenteeism, hours lost/month* Absolute absenteeism, hours lost/month*

Before surgery 3.6 (56) Before surgery 29 (41)
After surgery, 3 mo 9.2 (48) After surgery, 3 mo 12 (72)
After surgery, 6 mo -21 (77) After surgery, 6 mo 22 (57)

* Negative numbers represent someone working more than is expected of him/her over a month-long period. Note: patient “n” represents the number of patients enrolled
overall and with each pathology requiring surgery.

Figure 1. An illustration of the average monthly employee value of patients with
carpal tunnel syndrome before and 6 months after carpal tunnel release. This is shown
in percentage terms. The dashed lines represent employee value above 100% earned by
working more hours than expected by employers.

Figure 2. An illustration of the average monthly employee value of patients with distal
radius fractures before and 6 months after open reduction and internal fixation. This is
shown in percentage terms.
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Furthermore, CTS symptoms had clinically improved by 6
months after surgery, which explains our average monthly
employee value findings. Initial symptoms of CTS are often
nocturnal paresthesias that may worsen to daytime paresthesias
and weakness if left untreated. However, we suspect such symp-
toms rarely would be so severe to force absence fromwork but may
decrease the ability to work at full capacity. Prior research found
that baseline work role functioning, improved self-efficacy, and a
supportive organization predicted successful work role functioning
6 months following CTR.11 Although our study did not consider
these two factors, future work should seek to assess how much
employee value each of these characteristics adds.
Among patients with a DRF undergoing an ORIF, we found
that despite clinically appreciable improvement in symptoms by
6 months after surgery, substantial employee value (greater than
40%) remained lost. However, there was a 4% improvement in
employee value created, on average, between the preoperative
and 6-month postoperative time points. Contrary to patients
undergoing CTR, this lost employee value was driven by both
absenteeism and presenteeism. We suggest that patients with a
DRF lose the ability to use one of their hands normally after
surgery and postoperative recovery can be painful and impacted
by stiffness and weakness for many months. Typically, it may
take up to 1 year for full expected postoperative recovery from a
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DRF requiring an ORIF. These issues may cause patients to miss
work and certainly work below their optimal performance. It is
interesting to note that despite the employee value improve-
ment at 6 months after surgery compared with the preoperative
time point, the results at 6 months were slightly worse than
those at 3 months after surgery. We suspect this may be
because of patients adapting to their injury and postoperative
recovery trajectories but then becoming frustrated as they
recognize full recovery may take up to 1 year; however, future
research is needed to confirm this hypothesis.

Two previous studies in hand surgery have examined pre-
senteeism and absenteeism and their impact on employee value as
it relates to total joint arthroplasty20 and single-level lumbar spine
surgery.27 In both studies, patients did not return to full employee
value by 1 year after surgery; however, improvements were noted.
The difference in these findings and the current study is likely
driven by differences in symptoms for CTS (eg, paresthesias are
typically more impactful at night and rarely severe enough in day-
to-day activities to cause absence from work) and the traumatic
nature of sustaining a DRF and its subsequent healing process.

This study has several limitations. First, our study included pa-
tients from a single, urban academic hand and UE clinic, which may
limit the generalizability of our findings to other settings. Second,
recall bias may impact how patients completed the WHO-HPQ,
especially related to estimating the total amount of hours worked
over a timeframe and performance. Nonetheless, the WHO-HPQ has
been shown to be validated, responsive, and sensitive.18,19 Thus, we
believe it is an appropriate tool to measure absenteeism and pre-
senteeism. Third, we did not account for a job type in our study (eg,
laborer versus primarily computer-based work). Because we use our
hands inmany day-to-day activities, we did not believe that this was
critical to our study; however, we do acknowledge that future work
may seek to better understand the impact of presenteeism and
absenteeism on employee value within certain employment fields.
Fourth, our sample size precluded additional statistical analyses.
Fifth, we did not take into account the severity of either condition;
however, given our relatively limited sample size, we do not believe
additional analyses to this granular of a level would have been able
to be appropriately completed. Future research should assess
severity of presenteeism and absenteeism over time after surgery.
Sixth, our employee value impact may be overestimated, as patients
who are doing well (both symptomatically and at work) may not
have returned to the office or completed the questionnaires that
were part of this study. Sixth, DRF is an acute injury that is often
treated days to weeks after it is sustained, whereas CTS is a slow,
progressive pathology that occurs over a much longer timeframe.
Although onemay assume that employeeswork at full capacity prior
to any acute injury like a DRF, this is not necessarily the case.
Furthermore, our work still allows readers to assess changes in
employee value over time as they recover from undergoing an ORIF
for a DRF, which is critical for expectation setting. Overall, we believe
that this study provides a preliminary understanding of the
employee value gained or lost to employers when their employees
have two common hand and UE conditions that require surgical
intervention.

In conclusion, this study examined the relationship between
appreciable clinical improvement in symptoms and the average
monthly employee value lost before surgery compared with 6
months after surgery in patients with CTS undergoing CTR or DRF
undergoing an ORIF. We found patients undergoing surgery for CTS
or DRF have clinically appreciable improvement in functional and
pain symptoms by 6 months after surgery. However, by 6 months
after surgery, CTR results in greater than complete employee value
recovery, but approximately 40% of the employee value remains
lost after surgery for DRF. These insights can help improve
preoperative expectation-setting discussions between the care
team and patient, as well as alert employers and policymakers to
the employee-level impact of patients with these common hand
and UE conditions undergoing surgical intervention.
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