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Abstract
Background  We initiated a research program to develop a novel patient-reported outcome measure (PROM) to assess postop-
erative recovery from the perspective of abdominal surgery patients. In light of FDA recommendations, the first stage of our 
program aimed to, based on previous literature and expert input, develop a hypothesized conceptual framework portraying 
the health domains that are potentially relevant to the process of recovery after abdominal surgery.
Methods  This study was conducted in three phases: (1) systematic review to identify PROMs with measurement properties 
appraised in the context of recovery after abdominal surgery, (2) content analysis to categorize the health domains covered 
by the PROMs according to the ICF, and (3) two-round Delphi study to gain expert input regarding which of these health 
domains are relevant to the process of recovery. Participants were experts in perioperative care identified through two major 
surgical societies (35 invited).
Results  The systematic review identified 19 PROMs covering 66 ICF domains. 23 experts (66%) participated in the Delphi 
process. After Round 2, experts agreed that 22 health domains (8 body functions, 14 activities and participation) are poten-
tially relevant to the process of recovery after abdominal surgery. These domains were organized into a diagram, representing 
our hypothesized conceptual framework.
Conclusions  This hypothesized conceptual framework is an important first step in our research program and will be fur-
ther refined based on in-depth qualitative interviews with patients. The sound methodological approach used to derive this 
framework may be valuable for studies aimed to develop PROMs according to FDA standards.
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As with any major operation, patients undergoing abdominal 
surgery invariably experience a rapid health decline postop-
eratively, which is followed by a gradual return towards pre-
operative health [1]. Clinical manifestations of this decline 
include symptoms (e.g., postoperative pain and fatigue) and 
changes in functional status and psychological well-being. 
Length of postoperative recovery, defined as the time to 
return to preoperative health or ‘normal,’ varies depend-
ing on patient characteristics, extent of surgery and occur-
rence of postoperative complications [2–4]. Older patients, 
for example, may take 3–6 months to recover from a major 
abdominal operation and some never return to baseline func-
tioning [3]. Prolonged or incomplete postoperative recovery 
not only increases healthcare costs but is also associated 
with substantial burden to patients and caregivers (e.g., time 
away from work, leisure, family and social activities) [5].

In line with the principles of patient-centered value-based 
care [6], there is growing interest in using patient-reported 
outcomes (PROs; reports of health coming directly from the 
patient without interpretation by others) to measure surgical 
recovery. Recent literature advocates that patient-reported 
outcome measures (PROMs) should be a key component of 
research to support patient-centered decision making and 

inform quality improvement initiatives [1, 7, 8]. If collected 
routinely in surgical practice, PROMs can also be a useful 
tool to guide clinician–patient communication about recov-
ery expectations like the time to return to normal activi-
ties [9] and to promote self-management (e.g., empower 
patients to track their own recovery trajectory and identify 
complications) [10]. However, a recent systematic review of 
PROMs that have been used in this context found that they 
were not developed according to optimal scientific stand-
ards and have little evidence supporting their measurement 
properties [11]. To bridge this knowledge gap, we initiated 
a research program to develop a conceptually relevant and 
psychometrically sound PROM to measure recovery after 
abdominal surgery.

The field of PROMs has evolved in recent years after the 
US Department of Health and Human Services Food and 
Drug Administration (FDA) [12] published specific stand-
ards for regulatory approvals based on PRO data. The docu-
ment emphasizes that PROMs should have strong evidence 
of ‘content validity’ (i.e., the extent to which the PROM 
reflects all aspects of the construct it is trying to measure) 
supported by a process involving (1) the development of 
a hypothesized conceptual framework based on literature 
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review and expert opinion and (2) qualitative interviews 
with patients based on the domains identified, with subse-
quent adjustment of the conceptual framework as needed. 
The International Society for Pharmacoeconomics and Out-
comes Research (ISPOR) also supports the need to develop 
a hypothesized conceptual framework to outline the initial 
PROM structure and, most importantly, inform the subse-
quent stages of PRO development involving patient inter-
views [13, 14].

In this study, we developed a hypothesized conceptual 
framework portraying the health domains that, according to 
previous literature and expert opinion, are potentially rel-
evant to the process of recovery after abdominal surgery. In 
line with FDA and ISOPOR guidelines, this is an essential 
step within the first phase of development of a novel PROM 
to measure postoperative recovery from the perspective of 
patients undergoing abdominal surgery.

Methods

The process of PROM development guiding our entire 
research program is outlined in Fig. 1. Development of the 
hypothesized conceptual framework was conducted in three 
steps: (1) systematic literature review to identify PROMs 

used in the context of recovery after abdominal surgery, (2) 
content analysis to categorize the health domains covered by 
the PROMs identified, and (3) Delphi study to gain expert 
input regarding which of these health domains are relevant 
to the process of recovery after abdominal surgery. Steps 1 
and 2 were informed by preliminary data from a systematic 
review and content analysis conducted by our group and 
published elsewhere [11].

Step 1. Systematic literature review

PROMs previously appraised in the literature were identified 
using preliminary data from a systematic review assessing 
the measurement properties of existing PROMs used in the 
context of recovery after abdominal surgery [11]. To inform 
the development of this hypothesized conceptual framework, 
we analyzed PROMs identified from a literature search car-
ried out from the 9th to 14th of October 2014 (in the pre-
viously published work, the search was updated in August 
2016 [11]). Data extraction focused on the specific items 
(questions) included in each PROM. PROMs were excluded 
from the analysis if specific items could not be retrieved 
from the literature or internet search engines, or by contact-
ing the authors. Further details about the search strategies, 

Fig. 1   Outline of the process of PROM development. This paper describes the development of our hypothesized conceptual framework 
(enclosed by the dashed line)
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selection criteria, and data extraction methods have been 
reported elsewhere [11].

Step 2. Content analysis of the PROMs

To categorize the domains of health covered by each PROM 
identified in the literature, individual items included in each 
measure were linked to the World Health Organization’s 
International Classification of Functioning, Disability and 
Health (ICF) [15], which provides a common language for 
describing health and health-related states. In the present 
study, PRO items were linked to the ICF up to the two-level 
classification [16]. For example, a symptom such as abdomi-
nal pain, which is part of the body functions (B) chapter, is 
classified under ‘sensory functions and pain’ (B2; first-level 
classification) and ‘sensation of pain’ (B280; second-level 
classification). Further details about our process of ICF map-
ping have been previously reported [11]. At the end of this 
process, we compiled a list of ICF health domains covered 
by the PROMs identified.

Step 3. Delphi study

To finalize our hypothesized conceptual framework of recov-
ery after abdominal surgery, we conducted a web-based Del-
phi study to gather expert input regarding the relevance of 
each health domain identified in the literature. The Delphi 
technique is a method of systematically surveying a group 
of experts to reach consensus opinion on a specific topic. 
It involves the anonymous completion of a series of ques-
tionnaires interspersed with summary and feedback derived 
from previous responses [17, 18]. We followed current rec-
ommendations for conducting and reporting Delphi stud-
ies in health research [19]. The Delphi study was approved 
by the McGill University Ethics Review Board (study # 
A03-E13-16B).

Panel nomination and recruitment

A multidisciplinary panel of clinicians with expertise in 
perioperative care and strategies to enhance recovery after 
abdominal surgery were invited to participate in this study. 
Potential participants were identified though major surgical 
organizations in North America (members of the Society 
of American Gastrointestinal and Endoscopic Surgeons 
(SAGES) SMART Enhanced Recovery task force; n = 15) 
and Europe (board members, executive committee, and 
committee officers of the Enhanced Recovery After Surgery 
(ERAS) Society; n = 10). An invitation letter was sent via 
e-mail providing a brief outline of the project, its objectives, 
expected number of rounds and anticipated time commit-
ment. As the study was conducted in English, ability to com-
municate in English was a prerequisite for participation. A 

positive response to the invitation letter served as informed 
consent.

Delphi process

The Delphi study was conducted in two rounds and surveys 
were responded to electronically via secure web-based sur-
vey software (QuestionPro, Survey Analytics LLC; Seattle, 
WA). Prior to each round, surveys were pilot tested among 
surgeons at our institution; changes in structure and word 
clarity were made in response to their feedback. At each 
round, a web link to the survey was distributed via e-mail 
and experts were given two weeks to respond. A reminder 
to complete the survey was sent at 1 week. An interval of 
1 week between rounds was used to summarize the data and 
develop the next survey.

Round 1

Members of the expert panel were presented a list of all 
health domains covered by the PROMs identified in the 
systematic review, including the specific definition of each 
domain according to the ICF. They were asked to, based 
on their clinical experience and knowledge from previous 
literature, use a 4-point Likert scale (strongly disagree; disa-
gree; agree; strongly agree) to rate their agreement as to 
whether each specific health domain is relevant to the pro-
cess of recovery after abdominal surgery. A space was also 
provided for experts to present arguments and literature cita-
tions in support of their opinion or to suggest new domains 
to be added. As we were only interested in factors associated 
with functional recovery (i.e., ICF domains corresponding to 
body function, activity, and participation), domains related 
to environmental factors (e.g., satisfaction with care, support 
from health professionals) were not included in the survey.

Round 2

The summary of responses obtained in Round 1 (distribution 
of Likert scale scores and percentage agreement with each 
health domain), expert comments, and literature citations 
were incorporated into a second survey. During this round, 
experts were given the opportunity to view the group results 
and change their own ratings in light of their colleagues’ 
responses and arguments.

Data analyses

Distribution of Likert scale scores in Rounds 1 and 2 were 
extracted from the summary reports generated by the sur-
vey software (QuestionPro, Survey Analytics LLC; Seat-
tle, WA). Domains of health rated as agree or strongly 
agree by ≥ 75% of the experts after Round 2 were deemed 
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relevant to the process of recovery. These health domains 
were then organized into a structured diagram, representing 
our hypothesized conceptual framework of recovery after 
abdominal surgery.

Results

Systematic review

A total of 11,054 unique articles were identified by the 
search and 145 underwent full-text review. Of these, 117 
were excluded. 28 studies fulfilled our selection criteria and 
were analyzed [20–47]. These studies appraised a total of 19 
different PROMs which are listed in Table 1. The number of 
items included in each PROM ranged from 5 to 40. A full 
description of the article screening process, details about the 
included studies (i.e., targeted population, sample character-
istics, measurement properties assessed) and characteristics 
of the PROMs identified have been reported elsewhere [11].

Content analysis

A total of 66 two-level ICF domains were covered by the 
19 PROMs (27 body functions, 35 activities and participa-
tion, 4 environmental factors). These domains were subse-
quently included in the Delphi study and are identified in 

the first column of Table 2. The ICF domains covered by 
each specific PROM have been previously reported [11]. The 
domains most commonly covered were ‘sensation of pain’ 
(n = 18), ‘energy and drive function’ (n = 15), ‘emotional 
functions’ (n = 12), ‘carrying out daily routine’ (n = 12), 
and ‘remunerative employment’ (n = 11). Several PROMs 
comprised items that are not classifiable by the ICF due to 
lack of precision (e.g., ‘how would you rate your general 
health?’) (n = 11). After the completion of ICF mapping, 
domains related to environmental factors were excluded 
from further analysis.

Delphi study

Of the 35 experts contacted, 23 (66%) responded to the invi-
tation letter and participated in at least one round of the 
Delphi process. The rate of survey completion was 88% in 
Round 1 (n = 21) and 75% in Round 2 (n = 18). The expert 
panel comprised 20 surgeons (87%), one anesthesiologist 
(4%), one nurse (4%), and one physiotherapist (4%). Panel 
members were from four different countries (United States 
61%, Canada 26%, Denmark 9%, and Spain 4%). The Round 
1 survey was sent on March 10th, 2016. The Round 2 survey 
was sent on April 4th, 2016. Data collection for the study 
was completed within 6 weeks.

Table 2 shows the summary of responses obtained in 
Rounds 1 and 2. None of the participants suggested the 

Table 1   List of patient-reported 
outcome measures appraised 
to inform the development 
of a hypothesized conceptual 
framework of recovery after 
abdominal surgery

Patient-reported outcome measures

Full name Abbreviation # of ICF 
domains 
covered

Well-Being Index for Surgical Patients [20] WISP 7
Quality of Recovery-9 [21, 28, 48] QOR-9 8
Post-Discharge Surgical Recovery Scale [22, 37] PSR Scale 8
Quality of Recovery-40 [23, 30, 34, 40, 46] QOR-40 13
Surgical Recovery Index [25] SRI 9
Recovery of Finnish Short-Stay Surgery [24] – 9
Abdominal Surgery Impact Scale [26, 27, 32] ASIS 8
Convalescence and Recovery Evaluation [29] CARE 6
Recovery Index-10 [30] RI-10 5
Short-Form 36/RAND-36 [30, 45, 48] SF-36 9
Postoperative Recovery Profile [32, 38] PRP 14
Postoperative Quality of Life [33, 42] PQL 8
Functional Recovery Index [35] FRI 6
Post General Surgery Quality of Life [36] PGSQL 15
Surgical Recovery Scale [39] SRS 6
PostOperative Recovery Index [41] PoRI 11
Short-Form 6 Dimension [43, 47] SF-6D 8
Quality of Recovery-15 [44] QOR-15 10
Euro Quality of Life 5 Dimension [47] EQ-5D 10
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inclusion of new domains between rounds. Likert scale 
scores distribution varied between rounds for all domains. 
Achievement of consensus criteria (≥ 75% agree or strongly 
agree) varied between rounds for three domains. The 
domains ‘attention functions’ and ‘respiration functions’ 
were only endorsed in Round 1 but not in Round 2; there-
fore, they were removed from the framework. The domain 
‘intimate relationships’ was only endorsed and included in 
the framework after Round 2. None of the participants pro-
vided arguments to justify their change in opinion. At the 
completion of the last round, the panel agreed that 22 health 
domains (8 body functions, 14 activities, and participation) 
are relevant to the process of recovery after abdominal sur-
gery. Figure 2 shows the hypothesized conceptual framework 
of recovery after abdominal surgery proposed in light of 
these results.

Discussion

This study outlines a hypothesized conceptual framework 
of recovery after abdominal surgery based on information 
from previous literature and expert opinion. This framework 
emphasizes the potential impact of abdominal surgery on 
body impairments, activity limitations, and participation 
restrictions, and based on this information, hypothesizes 
which health domains should be addressed in a PROM tar-
geting the process of postoperative recovery after abdomi-
nal surgery. Our study provides an essential first step in a 
research program aimed to develop a novel recovery-specific 
PROM and will guide subsequent steps of PRO develop-
ment, providing guidance for domains to address in patient 
interviews.

Although the development of an initial hypothesized 
conceptual framework is recommended by current guide-
lines for PRO development, these guidelines do not suggest 
specific methods to derive these frameworks [12–14]. This 
study provides a sound methodological approach to develop 
hypothesized conceptual frameworks using a systematic lit-
erature review to identify available evidence followed by 
a Delphi study to obtain input from experts. The Delphi 
method has been widely used in healthcare research as it 
provides several advantages over other methods to gather 
expert opinion (e.g., face-to-face meetings), such as allow-
ing anonymous discussion without the influence of personal 
status, enabling alteration of personal views without embar-
rassment, and combining opinions from experts who are 
geographically dispersed [17–19]. Another strength of our 
study was that this hypothesized framework was built around 
the ICF, an international model that provides a unified, 
holistic and standardized language to classify and describe 
health and functioning [15]. Using the ICF language enables 
a broad understanding of our framework by clinicians and Ta
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researchers from various disciplines and allows comparison 
with other frameworks, within and across health conditions.

Many PROMs have been developed and tested in the 
context of recovery after abdominal surgery. However, a 
recent systematic review by our group highlighted that there 
is limited evidence supporting their measurement proper-
ties [11]. Poor evidence of content validity was common, 
as few PROMs were supported by a conceptual framework 
of recovery. Therefore, it is unclear whether their domains 
and items are appropriate and comprehensive in relation to 
the intended measurement concept, use, and targeted popu-
lation. The lack of a conceptual framework may, in part, 
explain the impressive variety of health domains covered 
by the different PROMs in the study [11]. Some PROMs 
covered domains that are potentially irrelevant to the pro-
cess of recovery (e.g., temperament functions such as extra-
version and agreeableness), while others failed to address 
domains that are likely to be important (e.g., gastrointestinal 
function). Previous research suggests that the latter issue is 
often observed when generic PROMs are used to measure 
postoperative recovery [e.g., Short-Form 36 (SF-36) and 
EUROQOL-5D (EQ-5D)] [48]. This finding supports that 
PRO measurement in abdominal surgery should be under-
pinned by a condition-specific framework.

Three previous studies specifically outlined conceptual 
frameworks of recovery after abdominal surgery [26, 29, 

48], but the development process was poorly reported and 
did not follow current standards by FDA and ISPOR. Fur-
thermore, results were somewhat conflicting; e.g., postop-
erative fatigue is a widely recognized symptom experience 
after abdominal surgery [49] that was included in some [48], 
but not all conceptual frameworks of recovery [26, 29]. The 
framework hypothesized in the current study resonates with 
domains that have been included in previous frameworks and 
will be further refined based on patient input. It is important 
to emphasize that the PROM to be developed will focus on 
recovery outcomes related to impairments (i.e., problems 
with body functions), activity limitations and participation 
restrictions; therefore, issues classified by the ICF under the 
umbrella ‘environmental factors’ were not included in the 
Delphi study surveys and will not be addressed in future 
steps of PRO development.

Some limitations of the study need to be acknowledged. 
Firstly, in light of the Delphi process timeline, only PROMs 
identified up to October 2014 were assessed in the pre-
sent study. In an update search conducted in August 2016 
another three relevant PROMs were identified (Cleveland 
Global Quality of Life, PROMIS 10 and WHO Disability 
Assessment Schedule 2.0) [11]; however, content analysis of 
these PROMs supports that they would not have contributed 
new relevant health domains to our framework [11]. Three 
authors of this paper (JF, LL and LF) are members of one of 

Fig. 2   Hypothesized conceptual framework of recovery after abdominal surgery
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the surgical societies involved in this study (SAGES), hence, 
they also responded to the Delphi questionnaires. However, 
risk of ‘researcher bias’ (i.e., study results being intention-
ally or unintentionally skewed towards the authors’ opin-
ion) was minimized by using an independent survey plat-
form to collect data and produce summary reports. Another 
important limitation of our Delphi study was that our panel 
comprised mostly surgeons (87%). Consequently, the per-
spectives of clinicians from other disciplines may have been 
underrepresented. For example, our Delphi process missed 
the viewpoint of primary care clinicians (i.e., family phy-
sicians) and gastroenterologists who may have important 
insights about the long-term recovery of patients undergo-
ing abdominal surgery. Lack of information regarding fur-
ther participant characteristics (e.g., subspecialty of interest, 
years of experience in research and/or clinical practice) is 
another limitation. Also, the panel was only comprised of 
experts from Europe and North America. As perceptions of 
postoperative recovery may be sensitive to differences in 
culture and health-systems, this may limit the generalizabil-
ity of the framework proposed in this study. This limitation 
will be addressed in the next steps of PROM development 
(Fig. 1) as this framework is refined through international 
qualitative interviews with patients from a wider variety of 
settings, which will also underpin the generation of items 
for the new PROM. This framework may also be further 
revised as we conduct cognitive interviews to ensure that 
domains and items are comprehensive and well understood 
by patients [13]. Modern psychometrical methods (Rasch 
measurement theory) will be used to optimize item selection 
and inform scoring algorithms, determining the viability of 
producing an overall ‘recovery score’ or the need to score 
different domains of recovery separately [50].

The lack of PROMs with sound content validity is a major 
knowledge gap that limits patient-centered research and 
quality improvement initiatives in abdominal surgery. In this 
study, we propose a hypothesized conceptual framework of 
recovery after abdominal surgery based on information from 
previous literature and expert input. This framework is an 
important first step in our research program and will be fur-
ther refined in future stages of PRO development. The sound 
methodological approach used to derive this hypothesized 
framework may be valuable for studies aimed to develop 
PROMs according to FDA and ISPOR standards.
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