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Abstract

Purpose The content validity of patient-reported out-
comes (PROs) commonly used to measure postoperative
recovery is unknown. The objective of this study was to
develop a conceptual framework for recovery after ab-
dominal surgery and to analyze the content of PRO in-
struments against this conceptual framework.

Methods Qualitative methods were used to develop a
conceptual framework for recovery. Patients undergoing
abdominal surgery and healthcare professionals were in-
terviewed. Recovery-related concepts were identified using
a thematic analysis, and concepts were then linked to the
International Classification of Functioning, Disability and
Health (ICF). The contents of eight PRO instruments that
have been used to measure recovery were then examined
using this conceptual framework.

Results A total of 17 patients and 15 healthcare profes-
sionals were interviewed. A total of 22 important recovery-
related concepts were identified and linked to the ICF. The
four most important concepts were “Energy level,”
“Sensation of pain,” “General physical endurance,” and
“Carrying out daily routine.” The number of important
recovery-related concepts covered by each instrument
ranged from 1 to 22 (mean 7.3 concepts). The SF36
(n = 22), European Organization for the Treatment and
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Research of Cancer Quality-of-Life Questionnaire-C30
(n = 20), and the Gastrointestinal Quality-of-Life Index
(n = 19) covered the greatest number of important recov-
ery concepts. No instrument covered all of the important
concepts.

Conclusions The comparison of the contents of PRO in-
struments commonly used to measure postoperative re-
covery after abdominal surgery demonstrated major gaps in
the representation of concepts that are important to patients
and healthcare professionals.

Keywords Recovery - Function - ICF - Quality of life -
Content validity

Introduction

Postoperative recovery is a complex construct involving
dimensions of physical, emotional and social health [1].
Many innovations in abdominal surgery such as enhanced
recovery pathways (ERPs) and laparoscopic surgery aim to
improve recovery, but much of the data on the effective-
ness of these interventions have focused on traditional
clinical and audit measures (e.g., postoperative complica-
tions and hospital length of stay) [2]. Although these
measures are of interest for clinicians, they do not capture
the complexity of the construct “recovery” or the per-
spective of patients, i.e., those who are actually recovering.
Taking this into account, recent literature has advocated
that recovery be measured using patient-reported outcomes
[1-4] (PROs; any report of the status of a patients’ health
condition that comes directly from the patient [5]). Using
PROs in the context of recovery provides the opportunity
to monitor perioperative health status across various
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domains of health, engaging patients as the key stake-
holders in the postoperative recovery process.
Accumulated evidence indicates that ERPs and laparo-
scopic surgery improve clinical outcomes postoperatively;
however, initial studies evaluating the effect of these in-
terventions on recovery in terms of PROs had equivocal
results [6, 7]. It is unclear whether these results are related
to issues regarding the methodological quality and power
of the exiting studies [7, 8] or whether, in fact, the clinical
benefit of ERP and laparoscopic surgery does not translate
into improvement in PROs. A potential methodological
limitation of the existing literature is that PRO data were
generally obtained using generic health-related quality-of-
life (HRQL) questionnaires [2, 6] which were not previ-
ously tested for content validity in the context of postop-
erative recovery. Therefore, it is unknown whether the
content of these questionnaires reflects concepts that are
relevant for patients recovering from abdominal surgery.
The objectives of this study were (1) to develop a con-
ceptual framework of postoperative recovery after ab-
dominal surgery from the standpoint of patients and
healthcare professionals and (2) to compare the content of
PRO instruments commonly used in the context of post-
operative recovery against this conceptual framework.

Methods

This study was performed in two parts. In the first part, we
used qualitative methods to develop a conceptual frame-
work for postoperative recovery after abdominal surgery.
In the second part, we used this framework to analyze the
content of PRO instruments that have been used to measure
recovery. The local ethics review board approved the study
protocol (11-736-SDR).

Part I—Qualitative study methods

To develop our conceptual framework, detailed one-on-one
semi-structured interviews were conducted to identify
relevant concepts related to postoperative recovery from
the perspective of patients and healthcare professionals.
Adult subjects who had undergone elective abdominal
surgery at a single university-affiliated institution from
September 2013 onwards were eligible for this study. Po-
tential subjects were identified from the operating room
database and were contacted by telephone three to four
weeks after surgery to determine eligibility and obtain
consent. Subjects were excluded if they did not speak
English or French or if they had preexisting neuropsychi-
atric conditions that prevented the conduct of the interview.
We also interviewed healthcare professionals (including
surgeons, anesthesiologists, and nurses) from multiple
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North American institutions with an interest in ERAS and/
or postoperative recovery (excluding the authors). Most of
these professionals were recruited during an international
workshop (Implementation of ERAS for Colorectal Re-
section: Theory into Practice, Montreal, QC, Canada,
November 23, 2013).

Detailed one-on-one semi-structured interviews were
conducted by a single author (L.L.), who was not in-
volved in the medical care of the participating patients,
either by phone or in person (according to the par-
ticipant’s preference). Patients were asked about their
recovery process since discharge from hospital, focusing
on disabilities or any setbacks that they experienced.
Patients were also asked whether they felt 100 % recov-
ered and their reasons if they felt otherwise. Healthcare
professionals were asked about what they considered to
be important elements for postoperative recovery, focus-
ing on recovery after discharge from hospital. All inter-
views were recorded and transcribed verbatim and then
analyzed using the grounded theory approach [9, 10]. The
goal of the grounded theory approach is to establish the
conceptual framework of a specific social phenomenon
through inductive analyses. Two authors (L.L. and T. D.)
independently examined the transcripts line by line, and
important themes (concepts) were identified. Interviews
were conducted until thematic saturation was achieved
[10].

The recovery-related concepts identified in the inter-
views were linked to the World Health Organization’s In-
ternational Classification of Functioning, Disability and
Health (ICF), a universal framework for describing the
health and functioning of an individual [11]. In the ICF,
function and disability are organized into three main
components, body functions and structures, activities and
participation, and contextual factors, which are arranged in
a hierarchical manner in their most granular form. ICF
category codes are preceded by the letters “b” for body
functions, “s” for structures, “d” for activities or par-
ticipation, and “e” for environmental factors, followed by
the chapter number (one digit), followed by the second
level (two digits), and the third and fourth level (one digit
each), representing the level of detail captured. For ex-
ample, d450 is the second level category code for walking,
while d4501 is the third level category code for walking
short distances. The ICF was designed to document and
organize health in a standardized terminology, thereby fa-
cilitating communication and comparisons of health in
different disciplines. Therefore, it can be used to evaluate
the content validity of PRO instruments [12]. Indeed,
previous studies have used the ICF to evaluate the contents
of PROs for a wide ranges of health conditions, including
osteoarthritis [13], stroke [14], and head and neck cancer
[15].
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We linked recovery-related concepts to the ICF, based
on established linking rules [16, 17]. First, each item was
examined for meaningful items, which were then linked to
the most specific ICF category. For example, the following
statement from a patient participant, “I am usually some-
one who is physically active, but now I barely have enough
endurance to walk for more than 15 min,” is linked to ICF
categories “d9201 Sports,” “d4500 Walking short dis-
tances,” and “b4550 General physical endurance.” Con-
cepts that are not categorized in the ICF are linked as “not
covered,” and those that are too imprecise are linked as
“not defined” (e.g., general health). This analysis was
performed independently by two authors (L.L. and T. D.).
Disagreements were resolved by consensus or by a third
reviewer (L.S.F).

Part II—HRQOL instrument content analysis

In the second part of this study, we performed a content
analysis of PRO instruments commonly used to evaluate
recovery using the ICF-linked recovery concepts identified
through qualitative methods. The set of PRO instruments
were previously identified in a systematic review of out-
come measures used in studies comparing ERPs and con-
ventional care in abdominal surgery [2]. These instruments
included the Spitzer Quality-of-Life Index [18], Quality of
Recovery score [19], Cleveland Clinic Global Quality-of-
Life questionnaire [20], SF36 [21], Gastrointestinal Qual-
ity-of-Life Index [22], EQ-5D [23], European Organization
for Research and Treatment of Cancer (EORTC) Quality-
of-Life Questionnaire-C30 [24], and the Surgical Recovery
score [25]. This analysis was also performed independently
by two authors (L.L. and T. D.), and disagreements were
resolved by consensus or by a third reviewer (L.S.F.).
Individual items of each instrument were linked to the
ICF using the linking rules previously described. For ex-
ample, item 3a on the SF36, “Does your health limit you in
vigorous activities, such as running, lifting heavy objects,
or participating in strenuous sports?”, is linked to ICF
categories “d4552 Running,” “d4300 Lifting,” and
“d9201 Sports.” Content density (number of meaningful
concepts/total number of items) and content diversity
(number of ICF categories/number of meaningful concepts)
were calculated for each instrument [14]. A content density
value of one signifies that each item of an instrument
contains only one meaningful concept. Higher values rep-
resent that more meaningful concepts are contained within
a single item on average and vice versa. A content diversity
value of one signifies that each ICF category corresponds
to a single meaningful concept. A value closer to zero
represents that each ICF category is represented through
multiple concepts (i.e., in more detail) and vice versa. In
addition, the number and the specific representation of

important recovery-related concepts covered by each in-
strument were also evaluated.

Results

A total of seventeen patients and fifteen healthcare pro-
fessionals were interviewed until thematic saturation. Pa-
tient characteristics are demonstrated in Table 1. Only a
minority of patients experienced a postoperative compli-
cation, all of which were considered minor (Clavien grade I
or II [26]). Among healthcare professionals, eleven sur-
geons (five colorectal, three minimally invasive, one hep-
atopancreaticobiliary, one urology, and one surgical
oncology specialists), two anesthesiologists, and two
nurses participated.

A total of 34 concepts were identified through patient
interviews and 38 through healthcare professional inter-
views. Each concept was identified in a median of 3 (IQR
1-6) patient interviews, and a median of 4 (IQR 2-5)
healthcare professional interviews. Important concepts
were defined as those concepts that were identified in at
least three patient interviews and four healthcare profes-
sional interviews (corresponding to the median number of
times that each concept was identified). A total of were 22
important concepts were defined as important (Table 2), of
which ten were linked to the ICF category body functions
and twelve to activities and participation. There were no
concepts linked to body structures or environmental fac-
tors. Table 2 also demonstrates the comparison of impor-
tant concepts for patients and healthcare professionals.
There were nine concepts that exhibited discordance be-
tween patients and healthcare professionals. In addition,
there were eight concepts that were not classifiable by the
ICF, and healthcare professionals expressed them all. Im-
portant non-classifiable concepts included postoperative
complications (n = 5), “overall well-being” (n = 5), and
preoperative baseline status (n = 5). However, given that
these concepts were not considered as health-related
functions or disabilities as defined by the ICF, they were
excluded from the content analysis.

ICF content analyses of the PRO instruments are sum-
marized in Table 3. The Cleveland Clinic Global Quality-
of-Life questionnaire had the fewest items (n = 3), and the
SF36 had the most (n = 36). The mean number of mean-
ingful concepts that were identified in each instrument was
26.1 (range 3-54), although only a mean of 14.8 different
ICF categories was covered for each instrument. The mean
content density was 1.6 meaningful concepts per item.
Instruments with fewer items (except the Cleveland
Clinic Global Quality-of-Life questionnaire) generally
had a higher content density and vice versa. The SF36,
EORTC Quality-of-Life Questionnaire-C30, and the
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Table 1 Characteristics of
participating patients

n=17

Mean age, years (SD) 57.4 (14.9)
Male gender 8 (47 %)
Preoperative employment status

Full-time employment 8 (47 %)

Part-time employment 1 (6 %)

Retired/not working 8 (47 %)
Procedure

Colonic resection (right hemicolectomy, total colectomy) 5 (29 %)

Rectal resection (anterior resection, low anterior resection) 5 (29 %)

Pancreatic resection (Whipple’s procedure, distal pancreatectomy) 3 (18 %)

Cholecystectomy 2 (12 %)

Liver resection 1.(6 %)

Heller myotomy 1 (6 %)
Minimally invasive procedure 12 (71 %)
Postoperative complication 4 (24 %)

Table 2 Comparison of
important concepts between

Patients (n = 17) Healthcare professionals (n = 15)

patients and healthcare

professionals b: Body functions

b1102 Quality of consciousness

b1300 Energy level

b1302 Appetite

b134 Sleep functions
b1400 Sustaining attention
b280 Sensation of pain

b4550 General physical endurance

b525 Defecation functions
b5350 Sensations of nausea
b730 Muscle power

d: Activities and participation

d230 Carrying out daily routine
d410 Changing basic body position
d430 Lifting and carrying objects

d450 Walking

d460 Moving around in different locations

d550 Eating
d640 Doing housework
d660 Assisting others

d750 Informal social relationships

d760 Family relationships
d850 Work and employment
d920 Recreational activities

- 9 (60 %)
15 (88 %) 10 (67 %)
6 (35 %) 6 (40 %)
7 (41 %) -
3 (18 %) 5 (33 %)
8 (47 %) 13 (87 %)
9 (53 %) 8 (53 %)
3 (18 %) 7 (47 %)
- 7 (47 %)
6 (35 %) -
13 (76 %) 9 (60 %)
5 (29 %) -
4 (24 %) -
7 (41 %) 7 (47 %)
6 (35 %) 7 (47 %)
5(29 %) -
- 7 (47 %)
- 5 (33 %)
- 6 (40 %)
- 6 (40 %)
3 (18 %) 4 (27 %)
8 (47 %) 5(33 %)

Gastrointestinal Quality-of-Life Index had the lowest
content diversity indexes, suggesting that each ICF
category was covered many times. For example, the SF36
contains three items that are linked to “d450 Walking”:
Does your health limit you in 3 g) walking more than a
mile; 3 h) walking several blocks; and 3i) walking one
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block? Table 4 demonstrates which important recovery
concepts are represented in each instrument. Each instru-
ment covered a mean of 7.3 important recovery concepts,
with the EORTC Quality-of-Life Questionnaire-C30 cov-
ering the most concepts (n = 18), and the Cleveland Clinic
Global Quality-of-Life questionnaire covering the fewest



Qual Life Res (2015) 24:2583-2590 2587
Table 3 ICF content analysis of PRO instruments used to measure recovery

CGQOL EORTC QLQ Equation 5D GIQLI QOR SF36 SQLI SRS
No. of items 3 30 5 38 6 36 5 12
Total no. of meaningful concepts 3 44 11 52 12 54 14 19
Total no. of different ICF categories 1 25 11 24 11 23 14 9
Content density® 1 1.47 2.2 1.38 2 1.5 2.8 1.58
Content diversity® 0.33 0.57 1 0.46 0.92 0.43 1 0.47

CGQOL Cleveland Global Quality-of-Life Questionnaire, EORTC QLQ European Organization for Research and Treatment of Cancer Quality-
of-Life Questionnaire-C30, GIQLI Gastrointestinal Quality-of-Life Index, QOR Quality of Recovery score, SQLI Spitzer Quality-of-Life Index,

SRS Surgical Recovery score

# Total number of meaningful concepts/number of items

" Total number of different ICF categories/total number of meaningful concepts

Table 4 Important recovery-related ICF categories that are represented in the PRO instruments used to measure recovery

CGQOL EORTC QLQ Equation 5D GIQLI QOR SF36 SQLI SRS
No. of important recovery concepts 1 18 13 2 11 6 4
No. of relevant items” 1 20 19 2 22 4 12
Ratio of relevant items to total items 1 0.66 0.6 0.5 0.33 0.31 0.8 1
Recovery content
b: Body functions
b1102 Quality of consciousness
b1300 Energy level X X X X X X
b1302 Appetite X X
b134 Sleep functions X X
b1400 Sustaining attention X
b280 Sensation of pain X X X X X
b4550 General physical endurance X X
b525 Defecation functions X X X
b5350 Sensations of nausea X X
b730 Muscle power X X
d: Activities and participation
d230 Carrying out daily routine X X X X X X
d410 Changing basic body position X X
d430 Lifting and carrying objects X X
d450 Walking X X X
d460 Moving around in different locations X
d550 Eating X X X
d640 Doing housework X X X
d660 Assisting others
d750 Informal social relationships X X X
d760 Family relationships X X X X
d850 Work and employment X X X
d920 Recreational activities X X X

CGQOL Cleveland Global Quality-of-Life Questionnaire, EORTC QLQ European Organization for Research and Treatment of Cancer Quality-
of-Life Questionnaire-C30, GIQLI Gastrointestinal Quality-of-Life Index, QOR Quality of Recovery score, SOLI Spitzer Quality-of-Life Index;

SRS Surgical Recovery score

? Number of questionnaire items that cover the important recovery concepts
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(n = 1). Three concepts, “bl1300 Energy level,” “b280
Sensation of pain,” and “d230 Carrying out daily routine,”
were the most commonly covered. Two concepts, “b1102
Quality of consciousness” and “d660 Assisting others,”
were not covered by any instrument. The ratio of relevant
items (i.e., items covering the important recovery concepts)
to total number of items was poor (Table 4).

Discussion

The use of PRO instruments is becoming increasingly
important in the evaluation of new and existing health
technologies. However, it is essential that these instruments
reflect the underlying construct under investigation.
Generic HRQOL are commonly used to measure recovery
after abdominal surgery, but these instruments may cover a
wide range of concepts that may not be relevant, or omit
important concepts for patients recovering from surgery.
Content analysis of these instruments is an essential first
step in choosing an appropriate one [27]. This study
identified important concepts relevant for postoperative
recovery through qualitative methods, and performed
content analyses of PROs that are commonly used in
studies evaluating interventions aimed to improve recov-
ery, using the ICF framework.

The qualitative analysis identified 22 important recovery
concepts. Of these, the most commonly reported by pa-
tients and healthcare professionals alike were “b1300 En-
ergy level,” “b280 Sensation of pain,” “4550 General
physical endurance,” and “d230 Carrying out daily rou-
tine.” The majority of the instruments analyzed in this
study covered these concepts, with the exception of “d4550
General physical endurance,” which was only covered by
the Gastrointestinal Quality-of-Life Index and the Surgical
Recovery score, two instruments that were more
specifically developed for abdominal surgery. Interestingly,
concepts related to psychological state were not mentioned
in the interviews. This suggests that, from the point of view
of the participating patients and healthcare professionals,
psychological issues after surgery (e.g., anxiety and de-
pression) are either uncommon or not relevant to the
postoperative recovery process. There were no concepts
linked to body structures, suggesting that, to the par-
ticipants, postoperative recovery is related to functional
rather than to anatomical charges to body organs. No
concepts were linked to environmental factors, possibly
because these are not expected to be influenced by the
surgery.

A potential criticism of our conceptual framework of
postoperative recovery is that the concept of “postop-
erative complications” was not included. For many, it may
be counterintuitive to exclude complications from any
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measurement of postoperative recovery because of their
impact [28]. Rather, complications are indirectly included,
as their impact on patients is reflected. For example, a
patient who experienced a surgical site infection may not
be able to return to usual activities as quickly as a patient
without the same complications. Certainly, valid patient-
reported outcome measures should be able to discriminate
between patients with and without complications, even if
the occurrence of a postoperative complication is not
specifically included [1].

The results of the qualitative process identified impor-
tant concepts in keeping with previous studies [29, 30].
Urbach et al. [29] interviewed inpatients that had under-
gone abdominal surgery a mean of four days prior. At this
timepoint, the majority of the identified themes related to
symptoms and basic bodily functions, compared with the
present study, which reported that patients largely cited
impairments in activities and participation at four weeks
after surgery. Similarly, Allvin et al. [30] also reported that
the core experiences of postoperative recovery could be
summarized into unpleasant physical symptoms, distur-
bances in emotional well-being, regaining functions, and
reestablishing activities. No previous studies have linked
their conceptual frameworks to the ICF.

Based on the number of important recovery concepts
represented, the EORTC Quality-of-Life Questionnaire-
C30 would appear to be the most appropriate instrument to
measure postoperative recovery. However, other indices
must also be taken into account. A higher content density,
that is, more than one meaningful concept per item, may
potentially cause problems for item interpretation [31]. For
example, item 5 of the EORTC Quality-of-Life Question-
naire-C30, “Do you need help with eating, dressing,
washing yourself or using the toilet?” contains four dif-
ferent meaningful concepts. It may be difficult for respon-
dents to select the appropriate response if they have
disability in only one of the four meaningful concepts. Only
the Cleveland Clinic Global Quality-of-Life questionnaire
had a content density value of one; however, this instrument
contained only three items and covered a single important
recovery concept. In particular, instruments with fewer
items tended to contain a higher number of meaningful
concepts, but even instruments with more items had more
than one concept per item, on average. Furthermore, the
ratio of relevant items (the items containing the important
recovery concepts) to total items tended to be low, sug-
gesting that many items of each questionnaire measured
concepts that were not considered to be important for
postoperative recovery. These findings further increase
measurement “noise,” potentially obscuring the true effects
of the interventions to improve postoperative recovery.

Content analysis is among the first steps in selecting the
appropriate instrument to measure a certain construct.
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However, it must be recognized that the present study did
not assess other measurement properties of these instru-
ments (e.g., responsiveness or construct validity). Kluivers
et al. [32] systematically identified twelve recovery-related
PRO instruments and concluded that none were fully
validated for the construct of postoperative recovery. The
Quality of Recovery score was the sole instrument to be
included in the present study as well as Kluivers and col-
leagues’ systematic review and satisfied only two of their
eight quality criteria. This questionnaire was developed,
however, to assess early, in-hospital recovery rather than
longer-term recovery.

Given these results of the present study, it is not sur-
prising that only a few studies comparing ERPs to con-
ventional care in abdominal surgery have demonstrated
differences in patient-reported postdischarge recovery. At
the present time, it is unclear whether there is no difference
in postoperative recovery between ERP and conventional
care or whether inappropriate instruments were used to
measure recovery, thus obscuring any potential true effects.
These results may also be generalizable to other interven-
tions advocated to improve recovery such as laparoscopic
surgery. A systematic review of studies comparing la-
paroscopic versus open colectomy reported that few studies
reported a difference in short-term HRQOL [8]. In this
review, the most commonly used instruments were the
EORTC Quality-of-Life Questionnaire-C30, SF36, and the
Gastrointestinal Quality-of-Life Index. The content validity
of all these instruments was appraised in our analysis.

This study should be interpreted in view of several
limitations. The patient population that was interviewed
was enrolled from a single institution in a large urban
community, and a majority were patients undergoing col-
orectal surgery. This may limit the generalizability of our
results to different settings or to other types of abdominal
surgery. The incidence of postoperative complications in
participating patients was also low, and none were consid-
ered severe. This may have resulted in more favorable
postoperative experiences. We also did not evaluate the
socioeconomic or baseline functional status of the par-
ticipating patients, which may also affect their recovery
experience. It is possible that relevant PRO instruments
previously used in the context of recovery were omitted
because we included only those identified in the ERPs lit-
erature. Finally, the important recovery concepts identified
in this study may not be exhaustive, as formal development
methodology of ICF core sets were not followed. However,
our methods have the advantage of including the patients’
perspectives. The inclusion of patient input is an essential
component if these concepts are to be used to develop new
PROs, as recommended by the FDA’s guidance [33].

In light of the findings of the current study, several
recommendations for future studies can be made. The

measurement properties of remaining instruments reviewed
in the present study, as well as new recovery-specific in-
struments, should be thoroughly investigated [34]. In par-
ticular, modern psychometric methods, such as Rasch
measurement theory, should be utilized to assess the va-
lidity of these instruments [35]. In the absence of a psy-
chometrically sound instrument that represents the
important recovery-related concepts, a PRO measure of
postoperative recovery should be developed, according to
the accepted guidelines [33].

In summary, this study identified relevant concepts re-
lated to postoperative recovery and classified them using
the ICF. The comparison of the contents of PRO instru-
ments commonly used in the context of recovery demon-
strated major gaps in the representation of important
recovery-related concepts. These findings may serve as an
explanation for the equivocal results observed in studies
that used PROs instruments to evaluate strategies aimed to
improve recovery. Future studies may use the conceptual
framework developed in this study to evaluate the contents
of other instruments or to develop a new instrument that
would comprehensively represent all of the important
concepts. Until such an instrument is identified or devel-
oped, the question of whether innovations advocated to
improve recovery actually do cannot be answered.
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