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ABSTRACT

Objectives: We sought to determine (1) return to
work (RTW) rates, (2) long-term employment

(>12 months postprocedure), (3) time taken to RTW,
and (4) quality of life (QoL), in patients treated with
percutaneous coronary intervention (PCI) or coronary
artery bypass grafting (CABG).

Methods: Questionnaires regarding RTW were sent to
689 PCl and 169 CABG patients who underwent PCI or
CABG at University Hospitals of Leicester Trust, UK,
from May 2012 to May 2013. QoL was also measured
using the European QoL 5-dimensions questionnaire
(EQ-5D). Responses from patients employed
preprocedure were analysed using multivariate logistic
regression. Propensity score-matching was further
used to compare similar patient populations receiving
PCI or CABG.

Results: The response rate was 38% (235 PCl and 88
CABG patients). 241 respondents (75%) were employed
preprocedure. Of these 162 (93%) PCI and 51 (77%)
CABG patients returned to work, whereas 147 (85%)
PCl and 41 (62%) CABG patients were still employed at
>12 months postprocedure. After propensity analysis,
there was no significant difference between PCI and
CABG patients in RTW, long-term employment, nor
QoL. The median time taken to RTW was 6 weeks after
PCl and 13 weeks after CABG (p=0.001). The effect
remained significant after multivariate analysis
(p=0.001) and propensity analysis (p=0.001).
Conclusions: In this first propensity score-matched
study comparing RTW and QoL after PCI or CABG
strict propensity matching indicates that RTW or QoL,
is similar for PCI or CABG, albeit the number of
matched pairs was small. There are differences,
however, in delay in RTW.

INTRODUCTION

Coronary heart disease can cause premature
disability, resulting in socioeconomic issues.'
A better understanding of return to work
(RTW) and quality of life (QoL) after percu-
taneous coronary intervention (PCI) and
coronary artery bypass grafting (CABG) may

KEY QUESTIONS

What is already known about this subject?

» Previous studies have reported earlier return to
work (RTW), but generally similar long-term
employment, after percutaneous coronary inter-
vention (PCl) compared with coronary artery
bypass grafting (CABG). While some studies
have reported no difference in quality of life
(QoL) after PCI or CABG, others have reported
better long-term QoL after CABG. However, pre-
vious studies did not use propensity matching
to strengthen causal inferences, and most were
prior to the current era of drug eluting stents
and short post-PCI in-patient stay.

What does this study add?

» This is the first propensity score-matched study
comparing RTW and QoL after either PCI or
CABG surgery in the contemporary era.
Contemporary PCl when compared to CABG
surgery predicts earlier RTW. However, after
propensity analysis there was no difference
between contemporary PCI or CABG surgery in
RTW, long-term employment or QoL. The pro-
pensity matching which was strict may have
limited the comparisons. The results suggest
younger age, not having diabetes mellitus, good
ejection fraction and not being self-employed are
the strongest predictors of RTW.

How might this impact on clinical practice?

» RTW and QoL concerns should not drive
decision-making regarding selection of PCI or
CABG surgery for patients requiring revasculari-
sation. However, from a patient perspective
knowing that time taken to RTW is longer after
CABG surgery than after PCl may be an import-
ant issue to be aware of.

help inform patients better, and could
provide metrics for patients and physicians to
understand longer term social outcomes.
Widely variable RTW rates have been
reported in previous studies, ranging from
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17% to 90% after CABG and 56% to 98% after PCI with
angioplasty, using bare metal stents (BMS) or first gener-
ation drug eluting stents (DES).? Factors reported to
influence RTW and/or QoL after PCI or CABG surgery
include: low socioeconomic status,3 unmarried status,4
job dis-satisfaction,” pretreatment employment status,
age,’ 78 preprocedural angina® and left ventricular func-
tion.” It has been suggested that the strongest predictors
of RTW after PCI are: age, sociopsychological and occu-
pational factors.*

The limitations of previous studies were their being set
in the previous balloon angioplasty or BMS era and are
of historical value only. Furthermore, while some beliefs
may be intuitive, previous observational studies of RTW
did not use propensity score-matching to minimise selec-
tion bias and strengthen causal inferences.

The purpose of this study was to test for any differ-
ences in RTW and QoL between contemporary PCI and
CABG, in a propensity score-matched population.
Specific objectives were to describe: (1) RTW rates, (2)
employment at >12 months postprocedure, (3) time
taken to RTW, (4) QoL and (5) determine which factors
influence RTW and QoL, after either PCI or CABG.

METHODS

Participants

Patients who underwent PCI or CABG surgery, at
University Hospitals of Leicester Trust, were identified
from a prospectively collected database. To allow for at
least 1 year of follow-up, the time period chosen was 1
May 2012 to 1 May 2013. Of the 2323 patients identified,
1465 patients were excluded for the following reasons:
age >65 years (n=1196, 51.5%), death (n=65, 2.8%), con-
comitant valve surgery (n=164, 7.1%), unsuccessful PCI
(n=22, 0.9%), or non-UK, or prison address (n=18,
0.8%). Thus 858 patients were deemed eligible for inclu-
sion in the study (criteria: age <65 years (on the basis of
probability of not being age-retired), CABG surgery, or
PCI procedure for acute or stable indication).
Questionnaires were sent by postal mail, in August 2014,
to 169 patients who had undergone CABG surgery and
689 patients treated with PCI. Data return was supple-
mented with that from the hospital database, to deter-
mine left ventricular ejection fraction (EF) and body
mass index results for each participant. Power calcula-
tions, derived from the results of previously published
studies, were deemed unlikely to be meaningful, due to
the wide range of RTW rates in previous publications.

RTW assessments

RTW patterns were assessed using a questionnaire
designed in three sections (figure 1). The first focused
on demographic factors and questions related to the
procedure; the second section on preprocedure work
status and the third section focused on postprocedure
work status. Questionnaires were analysed anonymous to
procedure to minimise bias, by allocating a number to

each questionnaire, corresponding to the patient’s hos-
pital number and then entering these into a separate
database. Long-term employment was defined as ‘still

employed >12 months postprocedure’.'”

QoL assessments

QoL was assessed using the standardised European QoL
5-dimensions questionnaire (EQ;E’)D).11 The b5 item
EQ-5D QoL questionnaire was used, rather than the 19
item Seattle Angina Questionnaire, or the 36 item SF-36
questionnaire, to reduce respondent time burden and
since EQ-5D questionnaire results can be easily quanti-
fied to detect treatmentrelated differences.

The EQ-5D questionnaire comprised two sections.
The first part contained five questions reflecting five
health dimensions: mobility, self-care, usual activity, pain
or discomfort and anxiety or depression. Participants
were asked to respond to these questions by marking the
most appropriate of three possible response levels (1: no
problems; 2: some problems; or 3: extreme problems).
The second part was the visual analogue scale, that is, a
vertical scale that ranged from 0 (worst imaginable
health status) to 100 (best imaginable health status).
Participants were asked to assess their health state by
drawing a line to the appropriate point on the scale.

Statistical analysis
Baseline characteristics and reported summary statistics
are presented as number and percentages for categor-
ical data, and for continuous data as meanzSD, or
median with range. Time to RTW is presented as
median with range in weeks. Statistical comparison
between groups was performed using % test, or Fisher’s
exact tests where appropriate for categorical data and t
test for continuous data. The Mann-Whitney test was per-
formed for comparison of non-parametric data. p value
<0.05 was considered to represent statistical significance.
Responses from patients employed preprocedure were
analysed using multivariate logistic regression. To allow
for potential confounding factors between treatments
that could influence RTW and QoL, propensity score
matching was performed. The following factors were
included in the propensity score model; age, gender,
procedural urgency, EF <30% and preprocedural job
characteristics (self-employed, physical job, stressful job,
emotionally demanding job and job with much responsi-
bility). Owing to the significant differences in baseline
characteristics between the PCI and CABG groups, calli-
per matching was used to ensure that each matched vari-
able was within %4 SD of the matched partner’s. The
purpose of the propensity score-matching strategy was to
reduce confounding effects of these variables, and
strengthen causal inferences. Statistics were performed
using R V.3.1.2, and propensity score analysis was per-
formed using the ‘MatchIt’’® and ‘Zelig’"® packages.
Patients with missing values were excluded from the uni-
variate, multivariate and propensity analyses.
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Please tick

box and post back

Part1-Demographics
(This section asks about you before your heart procedure,
and about the procedure you had)

Itis possible that you have had BOTH PCI and CABG. However, the remainder of this questionnaire wil be

referring to your most RECENT heart-procedure

Please wite todays date here: (1 / (11 / [ Clwarmmiyy)

Please indicate your gender: Male(JFemale (]

1 P te T (andin
« PCI (stent balloon procedure) T

« CABG (bypass operation) 01

Part2.Pre-heart procedure Work Status

(i.e. if you were working just before your heart procedure)

With regards to your most RECENT heart pracedure, the following questions refer to your PRE-HEART

NLY (please tick

11 Which ofthe folowing PRE-HEART

« Parttime (] « Fulltime (] o Seitemployed [

42 Do you think your occupation contrbuted to your heart condiion?

o YesO . N0

21 1fyou returned to work AFTER your heart-procedure, was it o the same job?

Yes O
No O
f ou have answered *Yes’, piease go straight (o question 22.
. 1fyou answered “No', what work did you do ater your heart procedure?

b, s 4

13 Which of the following best describes your PRE - HEART PROCEDURE Job type?

+ Nursing 0 + Manual(actoryor construction work) 0
« Clerical 0 « Faming D

+ Engineering I

+ Hospital Doctor/ GP 01

+ Retall salesperson I

+ Teaching lecturing 01

22 ifyou hours?

. ves O . No O

Ifyou answered *Yes” please go straigh o question 23.

Ifyou answered "No', please explain in the space below

« YO .« NoD

‘z hen wesyour most ot hoat prodre? I L1 / 11 1 1T (aammiyy ‘ + owing + Other please sp
23 lfyou TER your ‘you stillin work?
‘s What was your age at the ime of your most recent heart procedure?(years) ‘ « vesO
14 Which of the following best describes your PRE - HEART PROCEDURE work demands? o NoO
+ Physcal domanding 0
4 Didyou get angina PRIOR to your heart procedure? el o
P 1100 anowered No'pleas giv dtals ofwhy you ar nooer n ork

o
o

= + Without any of the above 1
Whatwas your smoking status PRIOR to your heart procedure?

« Current smoker 0 « Exsmoker [ « Never smoked [J ‘

Part 3. Post-Heart Procedure work status

24 D3 you now get angina AFTER your heart procedure?

With regards to y

(This section asks about you after your heart procedure) . YO

. N

6 Doyoulve alone?
« YesO « NoD
11°No" please specily who else fives at home with you, e.9. spouse, chidren?.

POST-HEART PROCEDURE status ONLY (Please tick as appropriate)

the refer to your

- 15 5

7 Which of the following best describes your ethnicity?

you stayed in hospital

o If you have had BOTH PCl (stents) and CABG (bypass surgery)
please fill in the remaining two questions overleaf, i.e. questions

« Caucasian [ o asian O T

25and 26

+ s + omer I oterpessespecy ]

16 Whatis your current smoking status?

« Current smoker (]

+ Exsmoker ]

+ Neversmoked [ Part 4- For patients who have had BOTH PCI and

8 Do you have any of the folowing condilions?

cABG

« Angina 0 + Previous stroke/ TIA 0

« High blood pressure [ + Previous heart attack I

« High cholesterol CJ * Diabetes 0 . ves O . N O

25 ifyou have had BOTH P 86 (5 i
Wwhether you were working before and after each procedure?

« Heartfailure O + Other (please specify).

+ pre-pal + pe-case
48 Did you return to work after your heart procedure?
YO a. Woring 1 a. Working (1
9 Please lstyour current medications a
. o b, Networkng O 5. Notworing 1
Ifyou snswered Ves' please go staight o question 20.
+ post-pal + post-caBG
1 you answered “Nor o why did you no etum to work?
a. Workng I a. Workng O
+ Tookearyrerement 71 b. Notworking] b, Networking O
© ) " + Due o heart procedre 0
s vl « Hrlatedto Wwound hut,ost confidence, unable to
‘cope or any other reason in your view) 2 e BOTH X G o b ke 1 2K you
NoJ AFTER each procedure?
to queston "
7 Cerreason ot emed towrk T (eesespec) v ] e
a ity No'to questin 10 (e
Were you ot working because of your eart condition? . i -
. vesd T
1 you have not returme to ok, do you hop fo etum to work n he future?
O 19 11y 42 o + Tickhee f you dd ot retun o workpost Pt L
- « veO < w0
v ©9. work 00 strenuous, o company + Tickher ifyou di ot retu o work post CABG. L
retusetto employ you, o unable
20 Ifyou returned to work AFTER your heart-procedure, how long (in WEEKS) after the procedure did it Ifthere is. 1o return to work after each can you
take for you please exlain why s was the case?

[

00/ 00/ OO0 dammyy)

Figure 1 Return to work (RTW) questionnaire.

RESULTS

Participants

Out of 858 participants eligible for inclusion in the
study, questionnaires were returned by 323 participants
(235 PCI patients and 88 CABG patients), a response
rate of 38%. Regardless of this response rate the results
are generalisable, since there were no formal power cal-
culations and selection bias of returns was unlikely. The
flow of participants through the study is illustrated in
figure 2. The overall median time interval from under-
going revascularisation to completing the questionnaire
was 21 months (range: 12-27 months).

Descriptive data

The demographics and procedural characteristics for
respondents who were employed preprocedure (n=241)
and either did RTW (n=213) or did not RTW (n=28) post-
procedure are shown in table 1. The percentages in table
1 represent the proportion of respondents employed pre-
procedure who did not RTW (column 2), or did RTW
(column 3), with that particular characteristic. The

fyou know ater your

lease indicate this

participation. Your

demographics and procedural characteristics for respon-
dents who were employed preprocedure and either
employed, or unemployed, >12 months postprocedure are
shown in table 2. The percentages in table 2 represent the
proportion of respondents employed preprocedure who
were either unemployed >12 months postprocedure
(column 2), or still employed >12 months postprocedure
(column 3), with that particular characteristic.

Of respondents employed preprocedure data were
missing for the following variables: living alone (n=2),
body mass index (n=5), smoking status postprocedure
(n=1), EF (n=38), preprocedure job type (n=3), partici-
pation in cardiac rehabilitation (n=2) and preprocedure
job physically demanding (n=3).

Of respondents employed preprocedure data were
missing for the following outcomes: still employed
>12 months postprocedure (n=2) and time taken to
RTW (n=32). Furthermore, 37 respondents did not
answer any questions in the QoL questionnaire, despite
filling in the RTW questionnaire, thus data were missing
from these 37 respondents on the QoL outcomes.

Maznyczka AM, Howard JP, Banning AS, et al. Open Heart 2016;3:6000322. doi:10.1136/openhrt-2015-000322 3
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Number of patients who underwent CABG
or PCI from 1st May 2012 to 1st May 2013
N=2323

v

Number of patients
who had PCI
N=1675

Number of
patients
excludedwho [
had failed
attempts at PCI v
N=22 Number of patients

who had successful PCI
N=1653

Number of patients
who died
N=52

AN

Number of patients
excluded due to age > 65
at the time of PCI
N=896

AN

Number of patients
with non-UK addresses

N

Number of patients
with prison addresses
N=2

N

A 4

N

Number of patients
who had CABG
N=648

Number of
patients excluded
who underwent
CABG and valve
surgery or CABG
and other
procedure
N=164

\ 4

v
Number of patients
who had CABG alone
N=484

Number of patients
who died
N=13

v

Number of patients
excluded due to age > 65
at the time of CABG
N=300

v

Number of patients with
non-UK addresses
N=2

A 4

v

Number of PCI patients to
whom questionnaires were sent
N=689

Number of CABG patients to whom
questionnaires were sent
N=169

v

l

Number of questionnaires returned
from patients who had PCI
N=235

Number of questionnaires returned
from patients who had CABG
N=88

Figure 2 Flow of participants through the study.

Outcome data
Return to work
Overall 82 of all 323 respondents (25%) were
unemployed preprocedure. Ninety six of 323 respon-
dents (30%) were unemployed postprocedure. Only
14% (n=13) of respondents unemployed postprocedure
wanted to RTW in the future. Early retirement was the
most frequent reason for unemployment postprocedure
(57%) (figure 3). Other selfreported reasons for
unemployment postprocedure were: (1) the ‘underlying
heart condition’, or the revascularisation procedure
(19%), (2) other ill-health (17%), (8) redundancy
(2%), (4) being a housewife (4%) and (5) caring for a
relative (1%).

Two hundred and forty-one respondents (75%) were
employed preprocedure. Of these 88% returned to

work. Overall 31% (n=74) of respondents who were
employed preprocedure thought their job contributed
to their heart condition.

Factors that were significantly associated with RTW
after multivariate analysis (MVA) of the unmatched
cohort were younger age (p=0.001), not having diabetes
mellitus (DM) (p=0.011), EF >30% (p=0.035) and not
being self-employed (p=0.001).

Out of respondents who underwent PCI and were
employed preprocedure 162 (93%) returned to work and
13 (7%) did not (p=0.002). Out of respondents who
underwent CABG and were employed preprocedure, 51
(77%) returned to work and 15 (23%) did not
(p=0.002), suggesting patients are more likely to RTW
after PCI compared to CABG. Out of the respondents
who were employed preprocedure and returned to work,
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Table 1
postprocedure

Demographics for respondents who were employed preprocedure, and either did or did not return to work

Employed preprocedure

Employed pre procedure p Value from

and did not return to work and returned to work univariate
Characteristic (N=28) (N=213) analysis
Male, N (%) 21 (75) 192 (90) 0.024
Age at procedure (mean+SD) 61.5 (51-65) 57 (34-65) 0.0003
CABG, N (%) 15 (54) 51 (24) 0.002
PCI, N (%) 13 (46) 162 (76) 0.002
Acute procedure, N (%) 19 (68) 129 (61) 0.457
DM, N (%) 13 (46) 39 (18) 0.001
BMI (mean+SD) 29+4 28+5 0.141
(5 missing)
MI, N (%) 20 (71) 115 (54) 0.086
Smoking post procedure, N (%) 1(4) 21 (10) 0.317
(1 missing)
EF <30%, N (%) 3 (11) 5 (3) 0.005
(1 missing) (37 missing)
Lives alone, N (%) 5(18) 22 (10) 0.249
(2 missing)
Self-employed, N (%) 4 (14) 44 (21) 0.00004
(3 missing)
Preprocedure job physically demanding, N (%) 13 (46) 80 (38) 0.397
(3 missing)
Preprocedure job stressful, N (%) 15 (54) 112 (53) 0.981
(3 missing)
Preprocedure job emotionally demanding, N (%) 4 (14) 45 (21) 0.384
(3 missing)
Preprocedure job with much responsibility, N (%) 9 (32) 87 (41) 0.359
(2 missing)
Cardiac rehabilitation (N, %) 17 (61) 136 (64) 0.699
(2 missing)

Percentages represent proportion of respondents who did not return to work (column 2) or returned to work (column 3) post-PCI/CABG with

that particular characteristic.

BMI, body mass index; CABG, coronary artery bypass grafting; DM, diabetes mellitus; EF, ejection fraction; MI, myocardial infarction; PClI,

percutaneous coronary intervention.

51 (24%) underwent CABG and 162 (76%) underwent
PCI. However, type of revascularisation procedure was
not associated with RTW after MVA (p=0.402).

After using caliper-matched (% SD) propensity scores
to select a balanced cohort of 32 pairs, there was no sig-
nificant difference between PCI and CABG patients in
RTW (p=1.000) (table 3).

Long-term employment

Overall 21% (n=51) of respondents, who were employed
preprocedure, were not working >12 months postproce-
dure. After MVA younger age (p=0.000001) and not
having DM (p=0.018) remained significantly associated
with long-term employment.

Of respondents who underwent PCI and were employed
preprocedure 147 (85%) were still employed >12 months
postprocedure, (p=0.0002). Out of respondents who
underwent CABG and were employed preprocedure 41
(62%) were still employed >12 months postprocedure,
whereas 25 (38%) were not (p=0.0002). Out of the
respondents who were still employed >12 months postpro-
cedure, 147 (78%) were treated with PCI and 41 (22%)

underwent CABG. However, after MVA of the unmatched
cohort there was no significant difference between PCI
and CABG in long-term employment (p=0.165).

Likewise, after using propensity scores to select a
balanced cohort of 32 pairs, there was no significant dif-
ference between PCI and CABG in long-term employ-
ment (p=0.756) (table 3).

Time taken to RTW

The median time taken to RTW was 6 weeks (range:
0.14-78) after PCI and 13 weeks (range: 2-52) after
CABG (p=0.001). The effect remained significant on
MVA (p=0.001) and after propensity analysis (p=0.001)
(table 3).

Quality of life
There were no significant differences in self-reported
health state scores between PCI and CABG procedures
at median follow-up (table 4).

MVA of the unmatched cohort revealed that factors
significantly associated with worse self-reported health
state scores were living alone (p=0.041), DM (p=0.003),

Maznyczka AM, Howard JP, Banning AS, et al. Open Heart 2016;3:6000322. doi:10.1136/openhrt-2015-000322 5
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Table 2 Demographics for respondents who were employed preprocedure, and were either still working >12 months

postprocedure, or unemployed >12 months postprocedure

Employed preprocedure

Employed preprocedure

and unemployed and still working p Value from
>12 months postprocedure  >12 months postprocedure univariate
Characteristic (N=51) (N=188) analysis
Male, N (%) 42 (82) 169 (90) 0.143
Age at procedure (median+range) 62 (42—65) 56 (34—65) 0.0000001
CABG, N (%) 25 (49) 41 (22) 0.0002
PCI, N (%) 26 (51) 147 (78) 0.0002
Acute procedure, N (%) 33 (65) 113 (60) 0.550
DM, N (%) 18 (35) 34 (18) 0.010
BMI (mean+SD) 29+5 28+5 0.085
(5 missing)
MI, N (%) 28 (55) 105 (56) 0.904
Smoking postprocedure, N (%) 4 (8) 18 (10) 0.733
(1 missing)
EF <30%, N (%) 3(7) 5 (3) 0.026
(5 missing) (33 missing)
Lives alone, N (%) 9 (18) 17 (9) 0.091
(2 missing)
Self-employed, N (%) 8 (16) 39 (21) 0.018
(3 missing)
Preprocedure job physically demanding, 22 (43) 70 (38) 0.493
N (%) (3 missing)
Preprocedure job stressful, N (%) 30 (59) 96 (52) 0.380
(3 missing)
Preprocedure job emotionally demanding, 9 (18) 40 (22) 0.536
N (%) (3 missing)
Preprocedure job with much responsibility, 15 (29) 81 (43) 0.071
N (%) (2 missing)
Cardiac rehabilitation, N (%) 30 (59) 120 (65) 0.815
(2 missing)

Percentages represent proportion of respondents who are unemployed (column 2) or remain employed (column 3) >12 months post-PCl or

CABG with that particular characteristic.

BMI, body mass index; CABG, coronary artery bypass graft; DM, diabetes mellitus; EF, ejection fraction; MI, myocardial infarction; PCI,

percutaneous coronary intervention.

and having a physical job (p=0.005). After MVA of the
unmatched cohort: Caucasians had fewer pain/discom-
fort problems (p=0.015); diabetics had more problems
with mobility (p=0.047) and self-care (p=0.021); living

Early retirement

Heart condition or heart procedure
Other ill health

Redundancy

Housewife

Caring forrelative

Figure 3 Reasons for unemployment post procedure.
CABG, coronary artery bypass grafting; PCI, percutaneous
coronary intervention.

alone or acute procedure was associated with anxiety/
depression problems (p=0.035 and p=0.015, respect-
ively); and those self-employed or with physical jobs had
more usual activity problems (p=0.006 and p=0.0002,
respectively).

Propensity analysis of a balanced cohort of 32 pairs
likewise revealed no significant differences between PCI
and CABG for selfreported health state scores
(p=0.558) and for the five EQ-5D QoL domains: pro-
blems with pain/discomfort (p=0.794), anxiety/depres-
sion (p=1.000), self-care (p=0.321), usual activity
(p=0.761) and mobility (p=0.755).

DISCUSSION
Main findings
Restoration of normal social-economic functional cap-
acity, particularly RTW, is important but under-
researched. The impact of revascularisation procedure
on RTW and QoL, was the purpose of this study since all

6 Maznyczka AM, Howard JP, Banning AS, et al. Open Heart 2016;3:6000322. doi:10.1136/0penhrt-2015-000322
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Table 3 Table comparing PCl and CABG, with respect to return to work rates, employment >12 months postprocedure and

time taken to return to work

p Values from p Values from

CABG PCI multivariate analysis  propensity analysis
Employed preprocedure and returned to work, 51 (77) 162 (93) 0.402 1.000
N (%)
Employed preprocedure and still working 41 (62) 147 (85) 0.165 0.756
>12 months postprocedure, N (%)
Median time taken to return to work (weeks) 13 (2-52) 6 (0.14-78)  0.001 0.001

(range)

CABG, coronary artery bypass grafting; PCI, percutaneous coronary intervention.

things being equal, socioeconomic factors could influ-
ence decision-making around choice of procedure.
Using data from a single high volume interventional
and surgical centre, we documented RTW, long-term
employment, time taken to RTW and QoL of patients
undergoing either PCI or CABG procedures using DES,
in the contemporary era. As might be expected recovery
to enable work return was shorter after PCI, than after
CABG, evidenced by earlier RTW, which can be consid-
ered socioeconomically beneficial. However, after pro-
pensity analysis there was no difference between
contemporary PCI or CABG in overall RTW, long-term
employment, or QoL, in this subset of patients. The
propensity-score matching allows for potential confound-
ing factors that may influence RTW and QoL postproce-
dure to be balanced between the two non-randomised
cohorts. However, factors that may have had a bearing
on the choice of revascularisation strategy (such as
patient choice, complexity of coronary disease/ high
SYNTAX score leading to CABG, or comorbidities that
may result in higher surgical risk leading to complex
PCI) cannot be accounted for using propensity match-
ing. Hence, while this process would increase the

robustness of any comparison between the PCI and
CABG cohort, all of the confounding factors may not be
fully accounted for between groups. Some of these
factors may also impact on recovery postprocedure, or
ability to RTW (eg, a residual ischaemic burden postre-
vascularisation may impact on ability to regain a group 2
licence). In this particular study, due to the differences
in baseline factors, there was a reduction in the number
of respondents following propensity matching, which in
itself may limit detection of statistically significant differ-
ences in QoL or RTW parameters. However, if the pro-
pensity analysis holds then RTW and QoL should not
drive decision-making regarding selection of a revascu-
larisation procedure.

Comparison with other studies

Similar to previous studies,7 we have confirmed that
in the contemporary era patients RTW sooner after PCI
than after CABG, but long-term employment is similar
after the two procedures. Unlike some previous
studies,'” which reported better long-term QoL after
CABG than after PCI, we demonstrated no difference in
QoL between the two procedures, in the contemporary

14

Table 4 Self-reported EQ-5D QoL scores for respondents treated with either CABG surgery or PCI, and who were employed

preprocedure
CABG patients PCI patients employed
Quality of life employed preprocedure preprocedure p Values from p Values from
domain (n=66) (n=175) multivariate analysis  propensity analysis
Mobility problem, N 12 (18) 30 (17) 0.772 0.755
(%) (5 missing) (32 missing)
Self-care problem, N 0 6 (3) 0.261 0.321
(%) (5 missing) (32 missing)
Usual activity 18 (27) 37 (21) 0.756 0.761
problem, N (%) (5 missing) (32 missing)
Pain/discomfort 25 (38) 50 (29) 0.343 0.794
problem, N (%) (5 missing) (32 missing)
Anxiety/depression 13 (20) 53 (30) 0.159 1.000
problem, N (%) (5 missing) (32 missing)
Health state score 80 (20—100) 80 (24—100) 0.267 0.558
(median+range) (5 missing) (32 missing)

Percentages represent proportion of respondents undergoing CABG (column 2) or PCI (column 3) with that specific quality of life domain.
CABG, coronary artery bypass grafting; EQ-5D QoL European QoL 5-dimensions questionnaire quality of life; PCI, percutaneous coronary

intervention.
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era. Other studies have also reported no difference in
QoL between PCI and CABG.'*™" Our findings are
strengthened by the fact that we used propensity match-
ing to minimise confounding.

Detectable variables associated with RTW after MVA
were younger age, not having DM, EF >30% and not
being self-employed. Similarly, variables associated with
long-term employment after MVA of the unmatched
cohort, were younger age and not having DM. The
former is to be expected, but the latter is interesting and
requires some consideration. Longer-term complications
of suboptimally controlled DM, such as retinopathy,
neuropathy, renal impairment or peripheral vascular
disease may be responsible for discontinued employ-
ment in the longer-term. However, this needs confirm-
ation in prospective longitudinal studies of employment
in patients with DM. Variables associated with worse self-
reported health state scores after MVA of the unmatched
cohort were living alone, DM, and having a physical job.
The predictors of RTW and QoL outcomes that we
observed were consistent with previous studies. In add-
ition we have shown that DM may be an important
determinate of functional status in this group.

The findings of this study may be considered intuitive.
Timing of RTW after a medical procedure, is governed
by many factors, including the intrinsic rate of physical
recovery, for example, healing of a sternal incision, phys-
ician advice, employer policies, social factors and job
characteristics. It is expected that the less invasive nature
of PCI would enable more rapid convalescence and thus
allows a patient to resume normal activities sooner than
after CABG surgery. Nonetheless, from a patient per-
spective knowing that the median time taken to RTW
after revascularisation may be at least twice as long after
CABG surgery than after PCI (13 weeks vs 6 weeks,
p=0.001) may be important enough for the patient to be
made aware of this prior to having a procedure.

Limitations

The findings need to be interpreted in light of the study
limitations. First, the propensity matched cohort was
small. However, the reason for this is that caliper-
matched propensity scores were used, ensuring patients
were matched within one quarter of a SD for each criter-
ion. This was necessary due to the highly disparate base-
line characteristics of the PCI and CABG groups; the
traditional ‘nearest neighbour’ method for propensity
matching resulted in a larger but poorly-matched cohort
from which it was difficult to draw conclusions. However,
obtaining RTW data can be difficult even from clinical
trial data, as excluding those patients who are likely
retired (>65 years of age) reduces the number of eligible
participants. This in turn can affect the ability to detect
differences between groups for some of the outcome
measures, which may account for the disparity seen in
longer-term QoL scores between our PCI/CABG pro-
pensity matched cohort and those reported in previous
studies where propensity matching was not used.'”

It is feasible that factor selection for the propensity
analysis may mask differences and underestimate the
less invasive nature of PCI. However, even when different
combinations of variables were used to match the cohort
for the propensity analysis, no differences in the main
conclusions of this study were detected.

A potential limitation is that a large number of
patients were excluded from the 2323 patients who had
revascularisation procedures at the single centre
between May 2012 and May 2013. This was necessary to
address the aims of the study. Patients >65 years old were
excluded due to possible work ineligibility and potential
age-related functional status impairments. Patients who
were unemployed preprocedure were logically excluded
from the univariate analysis, MVA and propensity ana-
lysis, due to the fact that the main aim of the present
study was to analyse RTW patterns.

The difference in proportions of missing QoL
outcome data between PCI and CABG groups (table 4)
may also potentially introduce bias, for example, the
sickest patients may not have completed the QoL ques-
tionnaires. However, in a retrospective study such as
this, questionnaires are often incompletely filled in by
participants, thus this limitation cannot be circum-
vented fully.

Conclusion

This is the first propensity-matched study comparing
RTW and QoL after PCI or CABG procedures. The
results suggest younger age, not having DM, EF >30%
and not being self-employed are the strongest predictors
of RTW. Contemporary PCI when compared to CABG,
after propensity matching, appears to have no impact on
RTW or QoL, in this subset of patients, although factor
selection for the propensity analysis may mask differ-
ences and underestimate the less invasive nature of PCIL
Irrespective, PCI patients RTW earlier than CABG
patients.
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