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Background: The impact of a physically demanding occupation on clinical outcomes after anterior cruciate ligament (ACL)
reconstruction (ACLR) is largely unknown.

Purpose/Hypothesis: The purpose of this study was to assess the influence of occupation on 12-month outcomes after ACLR in
male patients. It was hypothesized that patients undertaking manual work would not only have better functional outcomes in terms
of strength and range of motion but also higher rates of joint effusion and greater anterior knee laxity.

Study Design: Cohort study; Level of evidence, 3.

Methods: From an initial cohort of 1829 patients, we identified 372 eligible patients aged 18 to 30 years who underwent primary
ACLR between 2014 and 2017. Based on a preoperative self-assessment, 2 groups were established: patients engaged in heavy
manual occupations and those engaged in low-impact occupations. Data were collected from a prospective database including
effusion, knee range of motion (using side-to-side difference), anterior knee laxity, limb symmetry index for single hop and triple
hop, International Knee Documentation Committee (IKDC) subjective score, and complications up to 12 months. Because of the
significantly lower rate of female patients undertaking heavy manual occupations compared to low-impact occupations (12.5%
and 40.0%, respectively), data analysis was focused on male patients. Outcome variables were assessed for normality, and
statistical comparisons were made between the heavy manual and low-impact groups using either an independent-samples t test
or the Mann-Whitney U test.

Results: Of 230 male patients, 98 were included in the heavy manual occupation group, and 132 were included in the low-impact
occupation group. Patients in the heavy manual occupation group were significantly younger than those in the low-impact
occupation group (mean age, 24.1 vs 25.9 years, respectively; P < .005). There was a greater range of active and passive knee
flexion in the heavy manual occupation group than in the low-impact occupation group (mean active, 3.38� vs 5.33�, respectively
[P ¼ .021]; mean passive, 2.76� vs 5.00�, respectively [P ¼ .005]). There was no difference in effusion, anterior knee laxity, limb
symmetry index, IKDC score, return-to-sport rate, or graft rupture rate at 12 months.

Conclusion: At 12 months after primary ACLR, male patients engaged in heavy manual occupations had a greater range of knee
flexion, with no difference in the effusion rate or anterior knee laxity, compared with those engaged in low-impact occupations.
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There is an increasing incidence of anterior cruciate liga-
ment (ACL) reconstruction (ACLR) being performed across
all age groups, with a significant upward trend in young
patients.22,30,41 Surgery is typically indicated in younger
athletes, those with persistent symptoms of instability, and
patients who participate in high-demand recreational and
occupational activities.31,33 Patient satisfaction after ACLR
is highly correlated with achieving symptom-free return of

function, including activities of daily living, sport partici-
pation, and work-related tasks.21

Return to sport after ACLR is often the main goal for
young active patients and has been the focus of a large
number of studies, which have explored the factors that
impact this objective.11,38 However, return to a high-
demand occupation is also a common objective in this
patient population, and working in a high-demand occupa-
tion has been judged to be a relative indication for ACLR in
a survey of orthopaedic surgeons.14 In contrast to sport
participation, there is a relative paucity of literature about
the effect of a high-demand occupation on outcomes after
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ACLR. Noyes et al25 highlighted the importance of under-
standing the effect that occupation has on the knee, and
consequently, an occupation component was incorporated
in the Cincinnati Knee Rating System.5 In addition to this,
there has been significant work done in relation to biome-
chanical loading as a risk factor for knee abnormalities,
with rates significantly increased with certain high-
demand occupational factors such as heavy lifting, kneel-
ing, and crawling.1,4,12,13,35 It is reasonable to hypothesize
that loads encountered during heavy manual work may
place significant stress on the ACL-reconstructed knee, and
as such, it is important to understand whether these activ-
ities affect outcomes after ACLR.

Pouderoux et al28 assessed joint laxity and graft compliance
during the first postoperative year and found that there was a
gradual increase in both, suggesting a period of relative weak-
ness of the graft between 1 and 9 months, with it taking
greater than 9 months to stabilize. Patients are more likely
to try to return to work earlier in their recovery if there are
financial implications to a prolonged time away from work.17

This is more readily achievable in patients with a low-impact
occupation, and there are more challenges with heavy manual
roles.15 For high-demand occupations, this potentially puts
significant stress on the ACL-reconstructed knee, and this
may have an effect on recovery.

There is no consensus as to when patients should return to
high-demand work after ACLR.15,24,34,36,40 The reported time
to return to full heavy manual duties after ACLR varies, with
average times ranging from 3 to 8 months.15,24,34,36,40 This
generally constitutes a period of rehabilitation, during which
loading is being increased, and is also a time when the graft is
undergoing remodeling and is potentially vulnerable to repet-
itive trauma.7,20,27 A manual job is likely to require more time,
with intensive loads placed on the knee, and be a less con-
trolled environment than a rehabilitation program.

The aim of this study was to assess the influence of occu-
pation type on 12-month outcomes after ACLR. We hypoth-
esized that heavy manual workers would not only have
better functional outcomes in terms of strength and range
of motion compared to sedentary workers but also greater
anterior knee laxity and higher rates of joint effusion
because of greater demands on the recovering knee.

METHODS

Patient Selection

This study was a retrospective review of prospectively col-
lected data obtained from an audit database at a private

metropolitan orthopaedic knee clinic. A total of 1829
patients who underwent ACLR between 2014 and 2017
were identified from the database. The inclusion criteria
for this study were patients aged 18 to 30 years who under-
went primary ACLR using a hamstring tendon autograft (n
¼ 1266). Patients were excluded based on the following
criteria: not in the workforce at the time of surgery (eg,
students, retired, or unemployed) (n ¼ 558), no data on
occupation (n ¼ 115), previous contralateral ACL injury
(n ¼ 71), multiligamentous knee surgery (n ¼ 12), and con-
comitant lateral extra-articular tenodesis (n ¼ 5). Meniscal
and chondral injuries and previous arthroscopic surgery on
the contralateral knee were not exclusion criteria. There
were thus 505 patients who satisfied the eligibility criteria.
Of these, 133 did not attend a 12-month postoperative
review, leaving an eligible cohort of 372 patients (Figure 1).
Human research ethics committee approval was obtained
for this study.

Surgery and Rehabilitation

All patients underwent arthroscopically assisted single-
bundle ACLR using a hamstring tendon autograft. All surgi-
cal procedures were performed by 1 of 4 fellowship-trained
knee surgeons with a minimum of 10 years of experience.
Suspensory fixation was used on the femoral side and inter-
ference screw fixation on the tibial side in all cases. The fem-
oral tunnel was drilled via the anteromedial portal.
Weightbearing as tolerated was allowed from the first postop-
erative day. All patients were encouraged to achieve full knee
extension and regain quadriceps control early postoperatively.
No braces or splints were used. The recommended time frame
for return to work was 2 weeks for office-based work and up to
3 to 4 months for full heavy manual duties.

Data Collection

Information obtained from the database included demo-
graphic data (sex and age at the time of surgery), injury and
surgical details, and return-to-sport rates at 12 months. All
patients were asked to self-assess the physical demands of
their occupation in a preoperative questionnaire, selecting
from the discrete options of (1) heavy manual (majority of
work involving lifting, climbing, kneeling, and repetitive
heavy loads), (2) light manual (active occupation without
repetitive heavy loads), (3) nonmanual but involving walking
(requiring standing for prolonged periods and walking but no
lifting or climbing), (4) nonmanual (sedentary occupation
based outside of an office setting), (5) office (sedentary

†Address correspondence to †Timothy S. Whitehead, MBBS(Hons), OrthoSport Victoria, 89 Bridge Road, Richmond, VIC 3121, Australia (email: tswhi
tehead@osv.com.au).

*OrthoSport Victoria, Richmond, Victoria, Australia.
‡School of Allied Health, Human Services and Sport, La Trobe University, Melbourne, Victoria, Australia.
Final revision submitted June 10, 2022; accepted August 7, 2022.
One or more of the authors has declared the following potential conflict of interest or source of funding: T.S.W. has received research support from Smith

& Nephew, consulting fees from Medacta, speaking fees from Medacta and Smith & Nephew, and royalties from Medacta. J.A.F. has received consulting
fees from Smith & Nephew and is a paid associate editor for The Orthopaedic Journal of Sports Medicine. AOSSM checks author disclosures against the
Open Payments Database (OPD). AOSSM has not conducted an independent investigation on the OPD and disclaims any liability or responsibility relating
thereto.

Ethical approval for this study was obtained from La Trobe University (No. HEC19205).

2 Kirby et al The Orthopaedic Journal of Sports Medicine

mailto:tswhitehead@osv.com.au
mailto:tswhitehead@osv.com.au


occupation based in an office setting), and (6) domestic
(unpaid home duties). These categories were not defined by
job title but rather self-determined based on the patient’s per-
ception of his work type. There were 2 groups, heavy manual
and low impact, established. The heavy manual group con-
sisted of participants who selected option 1 on the preopera-
tive questionnaire, and the low-impact group comprised those
who selected options 2 through 6.

At 12 months postoperatively, patients completed the Inter-
national Knee Documentation Committee (IKDC) subjective
knee form19 and underwent a physical assessment with a
trained clinical assessor. The presence of knee effusion was
assessed using the bulge test and quantified as none, small,
moderate, or large. Range of motion was assessed using a
goniometer with 60-cm arms. This included standing knee
flexion as well as active and passive knee flexion measured
in the lateral decubitus position, expressed as a side-to-side
difference. Extension deficit was calculated based on the heel-
height difference with the patient prone, as described by
Sachs et al.29 A KT-1000 arthrometer was used to quantify
the side-to-side difference in anterior tibial translation, mea-
sured at both 67 and 134 N. The limb symmetry index (LSI)
was calculated for the single and triple crossover hop for dis-
tance tests. Medical records were also reviewed to confirm any
complications such as graft ruptures and infections or identify
those who failed to complete the 12-month follow-up because
of subsequent surgery on the ipsilateral knee or a contralat-
eral ACL injury.

Statistical Analysis

All outcome variables were assessed for normality, and sta-
tistical comparisons were made between the heavy manual

and low-impact occupation groups using either an
independent-samples t test or the Mann-Whitney U test.
When significant differences between the groups were iden-
tified, analysis of covariance was also performed, with age
as the covariate, to determine whether the difference in age
between groups was a contributing factor. Effect sizes
(Cohen d) were calculated, with 0.2 indicating a small
effect, 0.5 indicating a moderate effect, and 0.8 indicating
a large effect. Significance was set at P < .05. All statistical
analyses were performed using SPSS 27 (IBM Corp).

RESULTS

Complete preoperative data were available on all patients.
Of the 372 eligible patients, 40 sustained a complication
(graft rupture, return to surgery, or infection) or contralat-
eral ACL injury before 12 months and therefore did not
complete a 12-month clinical review (Table 1). The final
cohort for analysis consisted of 332 patients, with 112
undertaking a heavy manual occupation and 220 undertak-
ing a low-impact occupation (Table 2).

Although we identified both male and female patients for
eligibility, there were only 14 women of 112 patients
(12.5%) in the heavy manual occupation group. This rate
was significantly lower (P < .05) than the 40.0% (88/220)
proportion of female representation in the low-impact occu-
pation group (Table 2). In addition, patients in the heavy
manual occupation group were significantly younger than
those in the low-impact occupation group. There was no
significant difference in body mass index between the 2
groups (Table 2).

As there were so few female participants involved in
heavy manual work, the decision was made to split the
cohort and analyze the male and female participants sepa-
rately to minimize the effect of sex as a potential con-
founder. There was only 1 statistically significant
difference in the female cohort, which was a greater passive
flexion range in the low-impact occupation group (P ¼ .023)
(Appendix Table A1). The Results and Discussion sections
will focus on the male cohort, which had good representa-
tion in both heavy manual and low-impact occupations.

Of 230 male patients, 98 were included in the heavy
manual occupation group and 132 were included in the
low-impact occupation group. Patients in the heavy manual
occupation group were significantly younger than those in
the low-impact occupation group (P < .005) (Table 3).
Meniscal and chondral lesions found at index surgery are
displayed in Table 3.

There was a higher proportion of high-level competitive
and professional athletes in the heavy manual occupation
group compared with the low-impact occupation group (n ¼
76 [77.6%] and n ¼ 54 [40.9%], respectively). The return-to-
sport rate at 12 months was slightly higher in the low-
impact occupation group compared with that in the heavy
manual occupation group (n ¼ 90 [68.2%] and n ¼ 60
[61.2%], respectively) (Table 3). For patients who returned
to sport, the rates of return to preinjury levels were similar
between the groups (Table 3).

Figure 1. Flowchart of identified patients. ACL, anterior cru-
ciate ligament.
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TABLE 3
Demographics and Follow-up Information for Male Participantsa

Heavy Manual Occupation (n ¼ 98) Low-Impact Occupation (n ¼ 132) P Value

Age at surgery, y 24.1 ± 3.3 25.9 ± 3.2 <.005
Body mass index, kg/m2 26.0 ± 3.7 26.0 ± 3.0 N/S
Medial meniscal injury and treatment 23 (23.5) 38 (28.8) N/S

Stable tear, no surgery 2 (2.0) 5 (3.8) N/S
Partial meniscectomy 11 (11.2) 23 (17.4) N/S
Meniscal repair 10 (10.2) 10 (7.6) N/S

Lateral meniscal injury and treatment 44 (44.9) 52 (39.4) N/S
Stable tear, no surgery 14 (14.3) 19 (14.4) N/S
Partial meniscectomy 27 (27.6) 30 (22.7) N/S
Meniscal repair 3 (3.1) 3 (2.3) N/S

Chondral lesion 27 (27.6) 43 (32.6) N/S
Patella 8 (8.2) 5 (3.8) N/S
Trochlear groove 0 (0.0) 3 (2.3) N/S
Medial femoral condyle 10 (10.2) 16 (12.1) N/S
Medial tibial plateau 2 (2.0) 3 (2.3) N/S
Lateral femoral condyle 3 (3.1) 10 (7.6) N/S
Lateral tibial plateau 4 (4.1) 6 (4.5) N/S

Returned to sport at 12 mo
No 35 (35.7) 39 (29.5) N/S
Yes 60 (61.2) 90 (68.2) N/S

Training 29 (29.6) 43 (32.6) N/S
Lower level 8 (8.2) 18 (13.6) N/S
Same or higher level 23 (23.5) 29 (22.0) N/S

Nonsporting 3 (3.1) 3 (2.3) N/S

aData are reported as mean ± SD or n (%).

TABLE 2
Patient Demographicsa

Heavy Manual Occupation (n ¼ 112) Low-Impact Occupation (n ¼ 220) P Value

Age at surgery, y 24.3 ± 3.2 25.8 ± 3.2 < .001
Sex < .001

Male 98 (87.5) 132 (60.0)
Female 14 (12.5) 88 (40.0)

Body mass index, kg/m2 26.0 ± 3.8 25.0 ± 3.5 N/S
Returned to sport at 12 mo

No 38 (33.9) 77 (35.0)
Yes 71 (63.4) 139 (63.2)
Nonsporting 3 (2.7) 4 (1.8)

aData are reported as mean ± SD or n (%). Boldface P values indicate a statistically significant difference between groups (P < .05).

TABLE 1
Complications and Contralateral ACL Injuries Before 12 Monthsa

Overall (n ¼ 372) Heavy Manual Occupation (n ¼ 127) Low-Impact Occupation (n ¼ 245)

Graft rupture 19 (5.1) 6 (4.7) 13 (5.3)
Contralateral ACL injury 2 (0.5) 1 (0.8) 1 (0.4)
Return to surgery

Meniscal lesion 7 (1.9) 3 (2.4) 4 (1.6)
Cyclops lesion causing extension deficit 9 (2.4) 4 (3.2) 5 (2.0)
Chondroplasty 1 (0.3) 0 (0.0) 1 (0.4)

Infection 2 (0.5) 1 (0.8) 1 (0.4)

aData are reported as n (%). ACL, anterior cruciate ligament.
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There was no difference in the IKDC subjective score at
12 months between the 2 male groups (Table 4). Effusion rates
were low and not significantly different between the 2 groups
(Table 4). At 12 months, active and passive knee flexion def-
icits were significantly less in the heavy manual group com-
pared with the low-impact group (Table 4). These remained
significant when age was accounted for (active: P ¼ .021; pas-
sive: P ¼ .005), although the effect sizes for the differences
were small to moderate (d ¼ 0.3 and 0.4, respectively). The
knee extension deficit was not significantly different between
the heavy manual and low-impact groups (Table 4). There was
no difference in anterior knee laxity between the 2 groups at
either 67 or 134 N (Table 4). There was a mean side-to-side
difference of <2 mm at 134 N. Both groups had LSIs averag-
ing >90% for both the single and triple hops for distance.
While the LSI for single hop was significantly better for the
heavy manual group at 12 months (P ¼ .031), when age was
accounted for, this difference was no longer significant (P ¼
.375) (Table 4).

DISCUSSION

The key finding of this study is that heavy manual occupa-
tions did not adversely affect the clinical outcome after
ACLR, with both the heavy manual and low-impact groups
achieving overall good clinical outcomes at 12 months. We
report good strength in both groups, with a mean LSI for
single hop of 99.23% in the heavy manual group and 96.31%
in the low-impact group (P ¼ .031), and no significant dif-
ferences in the IKDC score (mean, 83.87 vs 84.78, respec-
tively; P ¼ .553). Importantly, the heavy manual group did
not have an increased rate of effusion (15.3% vs 22.0%,
respectively; P ¼ .204) or greater anterior knee laxity (at
134 N: 1.08 vs 1.36, respectively; P ¼ .219) than the low-
impact group.

We did, however, find statistically significant differences
in range of motion, with greater passive and active flexion
in the heavy manual group. The improvement in flexion
range detected in our cohort was small (<3�) and therefore
unlikely to be clinically relevant, as both groups achieved
an overall good range of motion. This finding may reflect
that heavy manual workers may often be required to per-
form activities with a flexed knee (kneeling, crawling,
squatting), and at times, these activities may be associated
with carrying loads. Although Kocher et al21 showed that
the range of motion subscore of the IKDC score was signif-
icantly associated with patient satisfaction, they found the
most powerful correlations between patient satisfaction
and outcomes were subjective measures of function such
as walking, squatting, and ascending or descending stairs
without symptoms, which were positively associated with
satisfaction after ACLR.

A premature return to high-demand activities and overly
aggressive rehabilitation have been postulated as causes of
graft laxity and failure after ACLR.20 Heijne and Werner16

compared the early and late introduction of open kinetic
chain (OKC) quadriceps exercises after ACLR with a ham-
string tendon autograft and found an increase in anterior
knee laxity with OKC exercises introduced at 4 weeks post-
operatively compared to a standard rehabilitation protocol.
A review looking at ACL strain during weightbearing and
nonweightbearing exercises identified that squatting for-
ward with the heels off the ground, rising from kneeling,
and stair climbing all increase strain and force on the ACL,
similar to OKC knee extension exercises.9 These are all
activities that might be encountered in heavy manual
occupations.

Increased rates of effusion have been reported in patients
with higher demands placed on the knee both preopera-
tively and postoperatively.18,23 Hughes et al18 looked at

TABLE 4
Clinical Outcomes for Male Participants at 12 Monthsa

Heavy Manual Occupation (n ¼ 98) Low-Impact Occupation (n¼ 132) P Value Cohen d

IKDC score 83.87 ± 13.00 84.78 ± 12.34 .553
Effusion .204

No 83 (84.7) 103 (78.0)
Yes 15 (15.3) 29 (22.0)

Side-to-side difference with KT-1000
arthrometer
67 N 0.70 ± 1.51 0.45 ± 1.51 .365
134 N 1.08 ± 2.26 1.36 ± 2.49 .219

Extension deficit 1.47 ± 2.66 0.90 ± 2.51 .241
Standing flexion difference, deg 4.48 ± 6.57 4.84 ± 7.81 .759
Active flexion difference, deg 3.38 ± 5.99 5.33 ± 5.60 .021 0.338
Passive flexion difference, deg 2.76 ± 5.90 5.00 ± 5.66 .005 0.390
Limb symmetry index,b %

Single hop 99.23 ± 10.37 96.31 ± 11.23 .031 0.269
Triple hop 100.30 ± 14.53 97.28 ± 10.25 .078

aData are reported as mean ± SD or n (%). IKDC, International Knee Documentation Committee. Cohen d was only reported for those with
a significant finding.

bThe limb symmetry index showed moderate negative skewness and kurtosis (leptokurtic); however, transformation of the data did not normalize
the distribution and given sample size of over 50 per group. This was not felt to affect the validity of performing analysis of covariance.6
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blood flow restriction resistance training that utilized light
external loads compared to traditional heavy load resis-
tance training. They found greater rates of effusion and
pain in the heavy load resistance training group.18 In addi-
tion, a study looking at the role of postoperative bracing
after ACLR showed that a high preinjury Tegner activity
level was predictive of increased knee effusion at 3 and
12 months.23

Our hypothesis was that anterior knee laxity would be
greater in the heavy manual group because of the demands
of manual labor on the ACL-reconstructed knee. However,
despite having a greater range of motion, there was no
increased laxity in the heavy manual group. Our hypothe-
sis for the development and presence of effusion was based
on a similar logic, but again, the heavy manual group did
not demonstrate an increased frequency of effusion. This
contrasts with the findings of Lindstrom et al,23 who
reported that patients with higher preoperative Tegner
scores had higher rates of effusion at 3 and 12 months.

The IKDC subjective score was high in both groups,
with a mean of 83.87 in the heavy manual group and
84.78 in the low-impact group (P ¼ .553). Patient-
reported outcome scores after ACLR in the literature are
variable.2,10,15,38,39 The MOON group examined a pro-
spective cohort of 2340 patients who underwent ACLR,
looking at modifiable predictors of clinical outcomes with
a 2-year follow-up rate of 85%, and reported a median
IKDC score of 75 at 2 years across all age groups.32 Both
the heavy manual and low-impact groups in our study
demonstrated high IKDC scores at 12 months, with
means of 84 and 85, respectively. This may reflect the fact
that they were both young male groups, with both male
sex and younger age having been previously associated
with better subjective outcome scores.37

The general advice given to patients in our cohort with
high-demand occupations was that they could return to full
duties at 3 to 4 months. Return-to-work time frames in the
literature are variable.15,24,34,36,40 A study by Obermeier
et al26 analyzed the achievement of functional milestones
and demonstrated a mean return-to-work time of 2 weeks
for medium/heavy occupations with an upper range of
3 months. This is significantly less time than most studies,
but that study was limited by small numbers and the
grouping of medium with heavy demand.26 In contrast,
Wexler et al40 looked at ACLR in patients with workers’
compensation claims in which participants were not
allowed to return to heavy-demand occupations until 4 to
6 months postoperatively, with all patients ultimately
returning to work and 91% at the same or higher level than
before the injury.

Although it was not a primary aim to investigate
the association of occupation and return to sport, the
12-month return-to-sport rates were similar between the
groups, with a slightly higher rate seen in the low-impact
group. Overall, this is consistent with previous literature
regarding return-to-sport rates at 12 months, acknowledg-
ing that it is an early time point at which to assess the
return-to-sport rate and may not reflect the final return-

to-sport rate.3,11 Importantly, it is reassuring that despite
participating in high-demand activities, the heavy manual
group seemed to be achieving the goals of ACLR, such as
being relatively symptom free, clinically stable, and able to
participate in activities of daily living, work, and sport.

There were no differences in early graft rupture rates
at 12 months between the groups. The graft rupture rate
was 5.1% for the entire cohort. This is consistent with
reported graft rupture rates at 12 months after ACLR
with a hamstring tendon autograft for the age range of
our cohort.33 Further follow-up would be required to deter-
mine the longer term graft rupture rate after more
patients have returned to higher demand sports.

Limitations

Our study has limitations because of its retrospective
design and the nature of the questions asked at routine
follow-up. Patients were not given specific parameters as
to how to define their occupational demand. The challenge
of categorizing work demands is a well-recognized issue in
the occupational literature.13,25 The use of occupational
categories rather than job titles is preferred because of the
high variation of occupational exposure patterns seen
within the same occupation.8,13 However, the use of self-
reporting measures can lead to bias, as patients have the
potential to either overestimate or underestimate the
demands of their occupation or the performance of their
work. In addition to this, we do not have an overall picture
of the amount of loads being placed on the knee in each
occupational group. It is possible that patients in either
group who participated in high-level activities, such as
sport, outside of work may have had superior outcomes,
irrespective of their occupation. Although our study ana-
lyzed prospectively collected data, it was a retrospective
analysis. We acknowledge that this creates an inherent
weakness in terms of subtle baseline between-group differ-
ences. Because of the low number of female participants
involved in heavy manual work in our cohort, we did not
have a sufficient sample size to provide a meaningful
assessment of the effects of heavy manual work in this sub-
group of patients. These limitations highlight the need for a
prospective study specifically designed to further assess the
impact of return to work on clinical outcomes and to
address these potential confounders.

CONCLUSION

Despite potentially increased demands on the recovering
reconstructed knee, heavy manual workers fared just as
well as low-impact workers with respect to subjective and
objective clinical outcomes. Male patients engaged in heavy
manual occupations had a slightly greater range of knee
flexion but no difference in the effusion rate or in anterior
knee laxity. These findings are reassuring and help to guide
discussions between treating practitioners and patients
engaged in heavy manual occupations.
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APPENDIX

APPENDIX TABLE A1
Clinical Outcomes for Female Participants at 12 Monthsa

Heavy Manual Occupation (n ¼ 14) Low-Impact Occupation (n ¼ 88) P Value Cohen d

IKDC score 85.37 ± 11.78 80.85 ± 14.16 .249
Effusion N/S

No 12 (85.7) 78 (88.6)
Yes 2 (14.3) 10 (11.4)

Side-to-side difference with KT-1000 arthrometer
67 N 0.43 ± 1.87 0.70 ± 1.81 .520
134 N 1.29 ± 2.34 1.78 ± 2.98 .468

Extension deficit –0.21 ± 3.34 1.22 ± 2.12 .056
Standing flexion difference, deg 6.50 ± 8.01 8.48 ± 8.56 .316
Active flexion difference, deg 8.07 ± 6.08 5.02 ± 5.77 .074
Passive flexion difference, deg 4.86 ± 4.13 2.49 ± 5.67 .023 0.431
Limb symmetry index, %

Single hop 92.84 ± 12.66 91.19 ± 12.92 .586
Triple hop 94.11 ± 11.06 93.01 ± 10.55 .923

aData are reported as mean ± SD or n (%). IKDC, International Knee Documentation Committee. Cohen d only reported for statistically
significant findings.
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