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Abstract

Introduction There is increasing emphasis on patient-reported outcomes (PROs) measures in healthcare, but this area
remains largely unexplored in emergency general surgery (EGS) conditions. We hypothesized that postoperative
patients in our EGS clinic would report detrimental changes in several domains of health-related quality of life
(HRQoL).

Methods We administered the PROMIS-29, a HRQoL measurement tool, to postoperative patients in our EGS clinic
(11/2019-4/2020). Patients responded to measures of 7 domains. Domain scores were converted to t-scores, allowing
comparison to average values within the general US population (set to 50 by definition). We report the mean scores
within each domain. Higher scores in negatively worded domains (e.g., “Depression”) are worse; vice versa for
positively worded domains (e.g., “Physical Function”). Changes in scores at subsequent clinic visits were analyzed
using the paired t-test.

Results There were 97 patients who completed the PROMIS-29 at the first postoperative visit. Mean (SD) age was
54.1 (16.2) years; 51% were male. There was no difference in our patients from the average US population in the
domains of Ability to Participate in Social Roles and Activities, Anxiety, Fatigue, and Sleep Disturbance. However,
EGS patients experienced significantly greater Pain Interference (56.1 [54.1, 58.1]) and worse Physical Function
(40.6 [38.4, 42.7]) than average. For patients seen in follow-up twice (13 patients, median interval between clinic
visits 21 days), there were improvements in the domains of Physical Function (42.9 vs 37.3; p = 0.04) and Fatigue.
Conclusion We demonstrate room for improvement in the domains of pain interference and physical function. While
positive changes over a relatively short period of time are encouraging, consideration should be given to patient
perceptions of illness and lifestyle impact when managing EGS patients.
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Background

Though the formal collection of data on patients’ health-
related quality of life (HRQoL) began in the 1960s [1], the
majority of interest in HRQoL and patient-reported out-
comes (PROs) measures has come about in the more recent
past. The 2001 Institute of Medicine report “Crossing the
Quality Chasm” [2] recommended allotting a greater
amount of control to patients in making healthcare deci-
sions [3]; soon thereafter, this was followed by the creation
of the Patient-Centered Outcomes Research Institute
(PCORI), PRO reporting guidelines from the National
Quality Forum (NQF) [4], and the inception of the Patient-
Reported Outcomes Measurement Information System
(PROMIS), funded by the National Institutes of Health
(NIH) [5]. The latter was created in an effort to create a
standardized and centralized resource amid a growing
variety of resources [1].

Despite these initiatives, surgical specialties have lagged
behind. Only recently has evidence been generated in
specialties such as urology [6, 7], cardiac surgery [8], and
trauma [9, 10], as well as a variety of other surgical sub-
specialties [11-17]. Study of PROs in general surgery has
been minimal [18]; indeed, a recent scoping review of
literature describing the use of PROMIS instruments in
surgery found that only three out of 21 studies were in
general surgery populations [1].

Furthermore, the literature lacks data on PROs in
emergency general surgery (EGS), which is distinct from
elective surgery not only in its unplanned nature, but in that
EGS patients suffer increased morbidity and mortality
[19-21]. Given these increased rates and the fact that 25%
of the 3 million admitted EGS patients per year will require
an emergent operation [22, 23], measurement of PROs in
patients experiencing these potentially life-altering admis-
sions would seem logical. As physicians, goals of treatment
should extend beyond a discharge from the hospital alive.
Simple assessment of HRQoL has been shown to increase
patient—physician communication [24]. Beyond this, the
results of such an assessment can inform the efforts of
surgeons and their teams to improve outcomes that are
important to patients. In order to begin to improve these
outcomes, they must first be accurately measured.
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In this study, we investigated self-reported HRQoL
outcomes for follow-up EGS patients. We hypothesized
that given the high morbidity rates in EGS, these patients
would report poor outcomes in several domains of HRQoL.

Methods

We collected patient-reported outcomes data from follow-
up EGS patients in our outpatient office from November
2019 through April 2020. While waiting to be evaluated,
all post-discharge patients were asked to self-administer
the PROMIS-29 v2.0 instrument on a tablet device after
receiving instruction from trained medical assistants. The
PROMIS instruments are made publicly available by the
National Institutes of Health (NIH), extensively validated
[25, 26], and similar to the 36-Item Short Form Survey
(SF-36) [27]. The PROMIS-29 surveys 8 domains: Par-
ticipation in Social Roles/Activities, Anxiety, Depression,
Fatigue, Pain Interference, Physical Function, Sleep Dis-
turbance, and Pain Intensity. Pain Intensity is scored on a
10-point scale. Each of the remaining domains contains 4
items, scored on a 5-point scale. These ask more detailed
questions regarding the impact of illness on the patient’s
daily life. For example, the “Pain Interference” domain
asks patients to rate the degree to which pain interferes
with (1) day to day activities, (2) work around the home,
(3) the ability to participate in social activities, and (4)
household chores. The full instrument is shown in Table 1
[5].

Our institution’s electronic health record (EHR) was
reviewed for demographic, procedure, and length of stay
(LOS) data on patients who completed the PROMIS-29.
Collected data included age, sex, admission and discharge
dates, number of intensive care unit (ICU) days, nature of
operation or lack thereof, transfer status, and whether or
not the admission in question was a readmission. Read-
mission was defined as an admission within 30 days of a
surgical procedure. Patients who were being seen in clinic
preoperatively for an elective operation, were more than
1 year remove from the index operation, or were being
seen in follow-up for an operation performed at another
hospital were excluded (Fig. 1).

First, a descriptive analysis of the cohort was performed.
We reported values as mean (standard deviation [SD]),
number (%), or median (interquartile range [IQR]), as
appropriate. PROMIS scores are standardized to a refer-
ence population; in the case of all PROMIS-29 domains
except for Pain Intensity, the reference is the US popula-
tion. As such, patient scores are translated to t-scores per a
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Table 1 Elements of the PROMIS-29 Profile v2.0 [5]. Five potential answer choices, corresponding to Likert scales, are provided with each
question. Wording of these answer choices varies by domain and is displayed

Domain Questions Answer choices
Physical function Are you able to do chores such as vacuuming or ~ Without any =~ With a little ~ With some With much Unable
yard work? difficulty difficulty difficulty difficulty to do

Are you able to go up and down stairs at a normal
pace?
Are you able to go for a walk of at least 15 min?
Are you able to run errands and shop?
Anxiety In the past 7 days...
I felt fearful Never Rarely Sometimes Often Always

I found it hard to focus on anything other than my
anxiety

My worries overwhelmed me
I felt uneasy
Depression In the past 7 days...
I felt worthless Never Rarely Sometimes Often Always
I felt helpless
I felt depressed
I felt hopeless

Fatigue During the past 7 days...
I feel fatigued Not at all A little bit Somewhat Quite a bit Very
I have trouble starting things because I am tired much
In the past 7 days...
How run-down did you feel on average? Not at all A little bit Somewhat Quite a bit Very
How fatigued were you on average? much
Sleep disturbance In the past 7 days...
My sleep quality was Very poor Poor Fair Good Very
good
In the past 7 days...
My sleep was refreshing Not at all A little bit Somewhat Quite a bit Very
I had a problem with my sleep much
I had difficulty falling asleep
Ability to participate in social I have trouble doing all of my regular leisure Never Rarely Sometimes Usually Always
roles and activities activities with others
I have trouble doing all of the family activities that
I want to do
I have trouble doing all of my usual work (include
work at home)
I have trouble doing all of the activities with friends
that I want to do
Pain interference In the past 7 days...
How much did pain interfere with your day to day Not at all A little bit Somewhat Quite a bit Very
activities? much

How much did pain interfere with work around the
home?

How much did pain interfere with your ability to
participate in social activities?

How much did pain interfere with your household
chores?

Pain intensity In the past 7 days...
How would you rate your pain on average? 0-1-2-3-4-5-6-7-8-9-10

No pain Worst imaginable pain

@ Springer
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Fig. 1 Inclusions and
exclusions. PROMIS Patient-

Reported Outcomes Post-operative or follow-

Measurement Information up visits,

System November 2019-April 2020
n=167

Did not complete
PROMIS
n=56

Completed PROMIS

>1 time
n=111
Exclusions (n=14):
|, |- Preoperative (n=12)

- >1year since index operation (n=1)
- Follow up for operation performed
elsewhere (n=1)

Included patients
n=97

table provided with the instrument [5]. Standardized scores
in the reference population are normally distributed with an
average of 50 and standard deviation of 10. We report
aggregate scores for our cohort as means (SD). Higher
scores are worse in the domains of Anxiety, Depression,
Fatigue, Pain Interference, Pain Intensity, and Sleep Dis-
turbance, while lower scores are worse in Ability to Par-
ticipate in Social Roles and Activities and Physical
Function. Mean and distribution curves for each domain
were plotted for our cohort and compared to the population
distribution. Repeated scores among patients who com-
pleted the questionnaire at a second follow-up visit were
analyzed using paired t-tests in all domains except for pain
intensity, for which we used a Wilcoxon signed-rank test
given a non-normal distribution. Three patients completed
the PROMIS-29 a third time and 1 patient completed it a
fourth time; these data were not included due to lack of
generalizability and interpretability.

This study was determined by our center’s Institutional
Review Board to be exempt from review. All statistical

@ Springer

analyses were performed using Stata version 15.1 (College
Station, TX).

Results

One hundred and sixty-seven emergency general surgery
patients were seen in clinic during this time period; 111 of
whom completed the PROMIS-29 at least once. After
exclusions, we were left with 97 subjects in the overall
cohort, 13 of whom completed the questionnaire more than
once. Mean (SD) age was 54.1 (16.2) years, approximately
half were female, the majority (78%) underwent an oper-
ation, and 26% were transfer patients from another hospital
(Table 2).

Patients present to clinic for follow-up a median of
16 days (IQR 11, 30) following discharge. At this time
point, they reported a median [IQR] pain score (on a scale
of 0-10, with 10 being the worst) of 3 [1, 5]. Mean values
for many of the remaining 7 domains were not signifi-
cantly different than the US population average. However,
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Table 2 Demographic and admission characteristics, EGS patients completing PROMIS-29 at follow-up

Patient or admission characteristic

Overall cohort (n = 97)

Completed PROMIS-29 twice (n = 13)

Age (years), mean (SD) 54.1 (16.2) 59.2 (13.1)

Female, n (%) 48 (49%) 6 (46%)

Hospital LOS (days), median (IQR) 5(,12) 19 (9, 22)

ICU days, median (IQR) 0(0,2) 2 (0, 13)

Operative management, n (%) 76 (78%) 13 (100%)

Laparoscopic appendectomy 11 (11%) 0 (0%)

Laparoscopic cholecystectomy 14 (14%) 0 (0%)

Hernia repair (inguinal or ventral) 9 (9%) 0 (0%)

Laparotomy 20 (21%) 6 (46%)

Other 22 (23%) 7 (54%)

Transfer from another facility, n (%) 25 (26%) 4 (31%)

SD standard deviation; LOS length of stay; IOR interquartile range; /CU intensive care unit

Table 3 Mean domain scores at first questionnaire administration

Domain Mean t-score 95% CI
Ability to participate in social roles and activities 49.1 46.6, 51.5
Anxiety 50.8 48.7, 52.8
Depression 48.2 46.4, 50.0
Fatigue 50.9 48.6, 53.2
Pain interference*® 56.1 54.1, 58.1
Physical function* 40.6 38.4,42.7
Sleep disturbance 48.7 46.6, 50.8

Higher scores are worse in anxiety, depression, fatigue, pain interference, and sleep disturbance; lower scores are worse in ability to participate in
social roles and activities, physical function. By definition, population mean is 50. Domains in which mean values are significantly different than

population average are designated by bold font and asterisk (*)

CI confidence interval

patients did report worse pain interference (mean t-score
56.1, 95% CI 54.1, 58.1) and physical function (mean
t-score 40.6, 95% CI 38.4, 42.7) at this time point
(Table 3). Distribution curves are shown in Fig. 2. A
subset analysis of only those patients who underwent an
operation (n = 76) yielded similar results, with worse
outcomes in the same two domains as the overall cohort.
Of note, a significant proportion of these patients had
undergone relatively minor operations (30 laparoscopic
operations, 9 hernia repairs). An examination of only
those patients who had undergone laparotomy (n = 20)
again yielded results similar to the overall cohort
(Table 4). Again, scores in the physical function and pain
interference domains were significantly different than the
US average. Median [IQR] pain intensity score was also
similar at 3 [1, 5.5].

There were 13 patients who presented for a second
follow-up visit and completed the PROMIS-29. The med-
ian (IQR) time between the first visit and the second was 21
(14, 28) days. Regarding the domains in which mean val-
ues were worse than the US average at time 1, there was no
statistically significant improvement in pain interference
over time (mean t-score 55.7 at time 1 versus 50.6 at time
2, p=0.160. There was a significant improvement in
physical function (37.3 at time 1 versus 42.9 at time 2;
p = 0.043), but this continued to be worse than average.
There was an additional significant improvement in fatigue,
which was better than the US average at the second time
point (mean 42.6, 95% CI 37.1, 48.0) (Table 5) (Fig. 3). Of
note, all of these patients had undergone an operation, 6/13
(46.2%) of them had undergone a laparotomy, and 7/13
(53.8%) had been admitted to the ICU (Table 2).

@ Springer
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Fig. 2 Distributions of EGS patients versus US population, by PROMIS domain. Dashed curves and reference lines represent EGS; solid lines
represent population. Shaded area represents 95% CI for mean among EGS patients. **Denotes domains in which mean in EGS differs
significantly from comparison population. EGS emergency general surgery; PROMIS Patient-Reported Outcomes Measurement Information|
System; CI confidence interval

Discussion

In this study, we used the PROMIS-29 instrument to
evaluate patient-reported HRQoL outcomes in post-dis-
charge EGS patients, hypothesizing that these patients
would display poor outcomes in HRQoL. We found that

@ Springer

while patients were on par with the US average in several
domains, they did report significant pain interference and
decreased physical function. Overall pain intensity fol-
lowing hospital discharge was mild. In the subset of
patients completing the questionnaire at a subsequent fol-
low-up visit, there were significant improvements in
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Table 4 Mean domain scores at first questionnaire administration, laparotomies only (n = — 20)

Domain Mean t-score 95% C1
Ability to participate in social roles and activities 444 38.7, 50.2
Anxiety 53.8 48.6, 59.0
Depression 49.0 44.9, 53.0
Fatigue 53.5 485, 58.4
Pain interference* 56.7 52.7, 60.7
Physical function* 36.8 324, 41.1
Sleep disturbance 50.1 46.0, 54.1

Higher scores are worse in anxiety, depression, fatigue, pain interference, and sleep disturbance; lower scores are worse in ability to participate in
social roles and activities, physical function. By definition, population mean is 50. Domains in which mean values are significantly different than

population average are designated by bold font and asterisk (¥)
CI confidence interval

Table 5 Repeated measures, PROMIS-29, in patients who completed the questionnaire twice (n = 13)

Domain Mean, time 1 CI, time 1 Mean, time 2 CI, time 2 p-value
Ability to participate in social roles and activities 46.0 38.7,53.3 52.8 47.0, 58.6 0.101
Anxiety 51.4 45.3, 57.5 46.0 41.7, 50.3 0.065
Depression 49.0 43.9, 54.1 45.9 41.6, 50.2 0.090
Fatigue* 53.6 47.5, 59.6 42.6 37.1, 48.0 0.003
Pain interference 55.7 50.2, 61.1 50.6 44.7, 56.5 0.160
Physical function* 37.3 32.5, 42.1 429 36.9, 48.9 0.043
Sleep disturbance 48.3 43.0, 53.6 442 39.0, 49.5 0.141
Median, time 1 IQR, time 1 Median, time 2 IQR, time 2 p-value
Pain intensity 3 1,5 2 0,5 0.456

Differences tested using paired t-test, except for pain intensity, which was tested using the Wilcoxon signed-rank test. Median time between tests:
21 days. Pain intensity rated on 10-point scale; remainder of domains expressed as t-scores with mean = 50 and SD = 10. Domains with a
significant change in mean or median score designated with bold font and asterisk (¥)

SD standard deviation; CI confidence interval; PROMIS Patient-Reported Outcomes Measurement Information System

physical function and fatigue. While the results of the
initial administration of the questionnaire confirm our
hypothesis, the improvement at the second time point is
encouraging.

To our knowledge, this is the first study of patient-re-
ported HRQoL outcomes in EGS patients. As noted, there
has been some investigation into subspecialty populations
and trauma, but almost none in general surgery [1]. Several
of these studies have demonstrated decreased HRQoL
postoperatively or post-discharge [9, 14]. This finding
depends on the nature of operation, however. Breast
reconstruction [12] and bariatric surgery [16] patients have
shown improvement postoperatively. The existing litera-
ture is heterogeneous; while one may extrapolate some of it
to an extent, EGS is a distinct population for which this
study adds evidence to the literature.

This prospective study represents Level II evidence [28].
Strengths include a significant effect size and data

collection over multiple time points. There are limitations
to address, however. After exclusion of 14 patients, our
questionnaire completion rate was 97/153 = 63.4%. We
did not evaluate those who did not complete the PROMIS-
29 for possible exclusion criteria; therefore, the denomi-
nator is likely smaller and our rate likely slightly better.
Nonetheless, there is the potential for selection bias if there
was systematic difference between those who completed
the survey and those who did not. Beyond this, it is unclear
how many of our patients present to clinic for follow-up, or
how many are missed entirely because they are lost to
follow-up. The high proportion of appendectomy and
cholecystectomy patients in our cohort also warrants dis-
cussion, as we suspect these patients would have the lowest
morbidity and mortality. While these are bona fide EGS
operations that deserve consideration, the high proportion
of these patients may obscure the decreased HRQoL
experienced by our more complex or chronic EGS patients.

@ Springer
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Fig. 3 PROMIS scores over
time, among patients

PROMIS-29 Scores over two visits (n=13)

completing the questionnaire 60
twice (n = 13). Median time
between tests: 21 days. t-score
of 50 represents average in the
US population. Asterisks ]- _
*designate domains in which a @ 50 B
significant change was observed 5
between time points. CI b4
confidence interval -~
401
30 : .
& & 59 O & & &
Q'bo 4 ® s & q}((\) '\‘9\0‘
© N 5 QO
?b\'\\\* QQ>\ Q\(\‘\ d
Domain

We have attempted to mitigate this limitation through
subset analysis. Finally, our practice of collecting PROs in
EGS patients in clinic was significantly disrupted after
March of 2020 secondary to the COVID-19 pandemic, thus
limiting our ability to expand our sample size and continue
longitudinal follow-up. However, since the COVID-19
pandemic might in and of itself be expected to impact on
elements of quality of life, this does limit the impact of
confounding due to factors not directly related to recover
from EGS.

These limitations notwithstanding, this evidence may
inform future research and clinical efforts. While the evi-
dence base on PROs in EGS is still in its infancy, we have
provided some preliminary data suggesting target domains
for investigation and demonstrated the feasibility of data
collection, even without additional resources such as reg-
istrars. Logical next steps should include PROMIS mea-
surement in a broader cohort of EGS patients. Given the
wide range of disease states and operations encompassed
by EGS, further exploration into the populations at highest
risk for poor HRQoL outcomes is warranted. Our finding
that laparotomy patients only reported detriments in the
same two domains as the overall cohort was surprising.
Nonetheless, there is likely to be a cohort of severely ill
patients who would benefit most from attention to PROs.
More robust longitudinal follow-up will also be useful.
While we were only equipped to administer this instrument
in clinic, one could easily conceive of a system in which
patients complete a HRQoL instrument via internet from
home at time points beyond initial follow-up. Correlation
between PROs and other outcomes, such as return to work
or development of new chronic disability, would be

@ Springer

informative. Eventually, the development of interventions
to target high-impact PRO domains is likely to be useful.

Conclusion

Though patients reported outcomes on par with the US
average in several domains, we demonstrated room for
improvement in the domains of pain interference and
physical function. While positive changes over a relatively
short period of time are encouraging, consideration should
be given to patient perceptions of illness and lifestyle
impact when managing EGS patients.
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