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Abstract Unplanned general surgery represents a major workload and requires comprehensive evaluation with

appropriate outcomes. This study aimed to summarize current reporting of patient-reported outcomes (PROs) in

randomized clinical trials (RCTs) in unplanned general surgery. A systematic review identified RCTs reporting PROs

in the commonest six areas of unplanned general surgery. Details of the PRO measures were examined using the

CONSORT extension for PRO reporting in RCTs. Extracted information about each PRO domain included the

reporting of baseline PROs, rationale for PRO selection and whether PRO findings were used in conjunction with

clinical outcomes to inform treatment recommendations. The internal validity of included studies was assessed using

the Cochrane risk of bias tool. 12,519 abstracts were screened and 20 RCTs containing data from 2037 patients

included. Included studies used 14 separate PRO measures covering 35 different health domains. A visual analogue

assessment of pain was most frequently reported (n = 13). Reporting of baseline PRO data was uncommon (11/35

PRO domains). The rationale for PRO data collection and a PRO-specific hypothesis were provided for 9 (25.7 %)

and 5 (14.3 %) domains, respectively. Seventeen RCTs (85.0 %) used the PRO data alongside clinical outcomes to

inform treatment recommendations. Of the 116 risk of bias assessments, 77 (66.0 %) were judged as high or unclear.

There is a lack of well designed, and conducted RCTs in unplanned general surgery that include PROs. Future work

to define relevant PROs and methods for optimal assessment are needed to inform health care decision-making.

Introduction

Unplanned admissions to hospital with surgical problems

such as appendicitis, abdominal wall hernia, and bowel

obstruction represent a major volume of morbidity,

healthcare expenditure and work for general surgeons [1–

8]. In the UK, the National Emergency Laparotomy Audit

is examining the processes and outcomes for patients

undergoing emergency laparotomy. This represents

important progress in improving standards of unplanned

general surgical care; however, the audit and other studies

have focused on clinical outcomes, and less is known about

how unplanned general surgical problems impact on

patient-reported outcomes. Understanding patients’ views

and experiences of unplanned surgery are crucial in

enabling interventions to be fully evaluated and ultimately,

improving standards of care [9].

Patient-reported outcomes (PROs) may include assess-

ment of any aspect of health, provided it comes from

patients themselves. The most commonly used measures

to assess PROs are health-related quality of life
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questionnaires, which must be valid and reliable instru-

ments in order to provide accurate measurements [10]. The

recently published PRO CONSORT extension makes rec-

ommendations to improve the way that data from these

questionnaires are reported in RCTs. Improved reporting

should facilitate robust interpretation of RCT results and,

therefore, directly improve patient care [11]. Currently,

little is known about PROs in unplanned general surgery,

and whether standards of reporting are being met. It is

possible that assessment of PROs in this setting is chal-

lenging because patients are often unwell, which may

affect their ability to complete questionnaires before and

after surgery. The aim of this study was to summarize

current evidence regarding the collection of PRO data in

RCTs of unplanned general surgery and to use this infor-

mation to inform the design of future studies in this area.

Materials and methods

A systematic review identified randomized controlled trials

(RCTs) incorporating an assessment of PROs following

unplanned surgery for conditions treated by general sur-

geons. Selected studies focused on RCTs because they

provide high quality evidence and are expected to report

outcomes of importance to patients in addition to clinical

data. Hospital Episode Statistics [12] were used to identify

the most common unplanned operations undertaken by

general surgeons. These were appendectomy, bowel pro-

cedures (e.g. resection/repair/decompression), cholecys-

tectomy, gastroduodenal procedures (e.g. repair of

perforated peptic ulcer), drainage of perianal abscess and

repair of abdominal or groyne hernia. From these, the

corresponding disease areas were extrapolated: appendici-

tis; bowel emergencies (e.g. obstruction, inflammation or

perforation); gastroduodenal emergencies (e.g. peptic

ulcer); acute gallbladder disease; perianal abscess; and

incarceration, obstruction or strangulation of abdominal or

groyne hernia.

Search strategy

The OVID SP version of MEDLINE, Cochrane Controlled

Trials Register, Embase, PsychInfo and CINAHL data-

bases were searched using keywords and MeSH terms

relating to the anatomical location, clinical diagnosis and

treatment of each of the six disease areas listed above,

which were combined using the ‘OR’ operator. These were

combined with standard search strategies for RCTs and

PROs, using the ‘AND’ operator (Appendix 1). Searches

were limited to human studies published in English

between 2007 and 2012 so as to reflect current practice.

Duplicate records were removed and the titles and abstracts

of citations are screened for eligibility by one researcher

(D.S or P.M), using pre-determined selection criteria.

Inclusion of papers

RCTs reporting the results of PROs used to assess the

diagnosis or treatment of conditions within the six disease

areas described above were included. This encompassed

both validated and unvalidated PRO measures (PROMs),

whether as primary or secondary outcomes or part of a

composite endpoint. A PRO was defined as a measure

assessing physical, social or emotional aspects of health

reported by the patients themselves [10]. Trials with a

surgical intervention in at least one group were included,

and surgical interventions were defined as ‘‘those which

involve physically changing body tissues and organs

through manual operation such as cutting, abrading,

suturing or the use of lasers’’ [13]. Studies of elective

surgery were excluded. Independent data extraction from

full text articles meeting the inclusion criteria was per-

formed by at least two authors (D.J.S, P.M or N.B). Where

necessary, discrepancies were resolved by discussion with

J.M.B.

Data extraction

General study information

Details regarding the number of participants, centres and

their broad geographical location were extracted. Reporting

of the nature of the surgical intervention or diagnostic tool

under evaluation, acquirement of ethical approval and the

participant inclusion or exclusion criteria were also asses-

sed. Each RCT was evaluated to assess whether PRO data

were reported in a secondary supplementary paper to a

prior main clinical trial report, or whether the PRO and

clinical data were published together.

Patient-reported outcome assessment

The number and type of PRO measures (questionnaires)

and domains (separate components of health) measured in

each trial were summarized. Reporting standards were

evaluated for each individual PRO domain using the PRO-

specific extension to the Consolidated Standards of

Reporting Trials (CONSORT) Checklist [11]. This tool

provides recommendations for the reporting of PROs

within RCTs, encompassing five main areas: (i) identifica-

tion of PROs as primary or secondary outcomes in the

abstract, (ii) provision of a PRO-specific hypothesis and

relevant domains, (iii) evidence or citation of PROM

instrument validity and reliability, (iv) a description of

methods used to deal with missing data and
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(v) specification of any relevant PRO-specific limitations

of study findings and generalizability of the results to

clinical practice. Other CONSORT reporting standards

include documentation of the primary endpoint, collection

of baseline data, proportions of patients completing ques-

tionnaires at each specified time point, personnel respon-

sible for PRO data collection, physical methods of data

collection and whether PROs were reported alongside

clinical outcomes.

To assess logistical aspects of PRO data collection in the

unplanned setting, reporting of where and when the PRO

consent was obtained from trial participants was recorded,

as well as the total number of assessments performed and

their time points.

Assessment of the risk of bias of included studies

The Cochrane risk of bias tool [14] was used to assess the

methodological quality of each included RCT. This tool

covers all domains of bias: random sequence generation,

allocation concealment, blinding of participants and per-

sonnel, blinding of outcome assessment, incomplete data

and selective reporting. A judgment of high, low or unclear

risk of bias was assigned to each domain by two inde-

pendent researchers (D.S., N.B. Or P.M.). Discrepancies

were assessed by J.S.

Data analysis

Results were tabulated and presented using descriptive

statistics. Evidence synthesis was considered for studies

using similar PROMs in the same clinical area.

Results

Titles and abstracts of 12,519 papers were identified, 76 full

papers obtained and 20 articles included (Fig. 1) [15–34].
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Study design and participants

The 20RCTs (ofwhich halfwere single centre) included data

from2037 patients. Sixteen studies included adults (ofwhich

seven also included children), whilst three did not specify the

age group of participants (Table 1). The surgical conditions

under investigation were appendicitis (n = 13), bowel

emergencies (obstruction = 2 and diverticulitis = 1,

diverticulitis and/or obstruction = 1), acute gallbladder

disease (n = 2) and peptic ulcer disease (n = 1). In most

studies, both trial groups evaluated surgical procedures

(n = 19), whereas one study compared surgical and con-

servative management strategies for appendicitis. Eighteen

trials published the clinical and PRO results together in one

paper. One trial published the PRO results in a separate paper

to the clinical outcomes [29] and another carried out a second

PRO-specific follow-up study that was published more than

10 years after the original trial [30].

Patient-reported outcome assessment

A total of 35 PRO domains were measured using 14 dif-

ferent PROMs across the 20 RCTs, with nine RCTs

including more than one PROM (Table 2). The most fre-

quently measured PRO domain was pain, assessed using a

visual analogue scale (n = 12). Of the studies using this

measure, two provided evidence of its validity [32, 34].

Other PROMs used were the EQ-5D (n = 3), the Short

Form-36 (n = 3) and the gastrointestinal quality of life

index (GIQLI, n = 2).

Reporting standards for each individual PRO domain

measured are summarized in Table 3. Rationale for the

collection of PRO data was provided for nine of 35

domains and a PRO-specific hypothesis was stated for five.

Nine of the PRO domains were identified as either primary

or secondary outcomes in the abstract. Evidence of

instrument validity and reliability was provided for seven

PROs. The personnel responsible for collecting PRO data,

and methods of data collection, were reported for 15 and 19

(paper n = 13, telephone n = 1, paper and telephone

n = 1) of the PROs, respectively. Baseline data were col-

lected for 11 PROs but the actual number of patients

completing the PROs at these assessments was never

reported. The mean number of follow-up time points was

2.6 per PRO (range 1–29), and the number of patients

completing PRO data at each of these follow-ups was

reported 13 times from a possible 99 (13.1 %). The only

study providing an explicit statement of the methods used

to deal with missing data undertook statistical imputation

to assess its impact [22]. Eight PROs were accompanied by

a description of the potential limitations of their use and 26

interpreted the PRO data alongside clinical outcomes.

Table 1 Details of included studies

All studies n = 20

Number of participating centres

Single 10

Multiple 6

Not specified 4

Median number of centres if multiple (range) 1 (1–25)

Geographical region of study

Asia 7

Europe 8

Middle East 1

North America 4

Diagnoses under investigation

Appendicitis 13

Biliary colic/acute cholecystitis 2

Large or small bowel emergencies 4

Peptic ulcer 1

Abdominal wall hernia 0

Perianal abscess 0

Types of intervention studied

Open vs. Minimally invasive surgery 10

Surgery at different time points 4

Open vs. Endoscopy and surgery 2

Components of the same surgical procedurea 2

SILSb vs. minimally invasive surgery 1

Surgery vs. conservative management 1

Inclusion/exclusion criteria

Specified 19

Not specified 1

Nature of primary outcomec

Mortality 0

Complications 4

Peri-operative technical outcomes 1

Treatment pathway outcomes 2

Patient-reported outcomes 2

Cost/resources 1

Not specified 10

Study participants

Adults 9

Children 1

Both 7

Not specified 3

Mean number of participants (range)d 120 (37–369)

IRB or ethical approval reported 14

a e.g. comparing two methods of wound closure
b Single-Incision Laparoscopic Surgery
c Primary outcome fitted two categories therefore percentages cal-

culated from denominator of 22
d Not reported in three of the included studies
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No study provided information on the consent process

for completing PROMs. The location of PROM adminis-

tration was reported in five studies: emergency department

(n = 1), patient’s home (n = 1), postal questionnaire

(n = 1), and on the telephone (n = 2).

Risk of bias

Use of the risk of bias tool generated 116 individual

assessments across the 20 trials, with 77 (66.4 %) judged to

be high or unclear (Table 4).

Data analysis

Data from the PROs were not synthesized because of the

heterogeneity of PROMs, conditions and interventions.

Discussion

This systematic review of PRO reporting in RCTs in

unplanned general surgery identified 20 eligible trials.

None of the measures used to assess PROs were specific for

unplanned surgical settings. Just 11 studies reported base-

line data and the proportion of patients completing follow-

up assessments was rarely documented. Overall, the

methodological quality of the included RCTs was judged to

be poor and reporting of PRO data did not conform to

CONSORT standards. The lack of high quality data means

that more research to evaluate PROs in this setting is

needed.

The importance of incorporating patients’ views about

outcome measurement and reporting within RCTs has been

highlighted by recent guidance [9, 35, 36]. PROs are useful

because they avoid the inherent bias that may occur when

assessments are performed by observers. In addition, they

may detect issues of importance to patients that may be

overlooked in routine clinical follow-up. This review

identified a total of 14 unique PROMs which were used 35

times. Few studies used the same measure at similar time

points, making it impossible to synthesize outcomes. Oth-

ers have highlighted these issues and the difficulties of

combining PROMs [37]. One potential solution to the

problem of heterogeneity of outcomes is to develop and use

a core outcome set. A core outcome set is a minimum set of

agreed outcomes to be measured and reported in all trials of

a particular treatment or condition [37]. The Core Outcome

Measures in Effectiveness Trials (COMET) initiative

emphasizes this approach as a way of aiding data synthesis

and reducing reporting bias [38]. Core outcome sets aim to

include outcomes of importance to all stakeholders,

Table 2 Details of PROMs used

All studies n = 20

(%)

Number of PROMs used per study

One 11 (55.0)

Two 6 (30.0)

Three or more 3 (15.0)

PROMs used1

Gastrointestinal quality of life index

(GIQLI)

2 (5.7)

Short Form-36 (SF-36) 3 (8.6)

EQ-5D 3 (8.6)

Other validated PROM 4 (11.4)

Visual analogue scale (pain) 12 (34.3)

Visual analogue scale (cosmesis) 2 (5.7)

Non-validated instrument 9 (25.7)

Consent process for PRO data collection

reported

0 (0)

Location of PROM administration reported 5 (25.0)

1 Calculated from total number of PROMs used in all 20 studies,

n = 35

Table 3 Reporting standards for PRO data [11]

Number of PROs

n = 35 (%)

PROs identified in the abstract as a primary or

secondary outcome

9 (25.7)

Rationale for PRO assessment provided 9 (25.7)

PRO hypothesis stated in background/

objectives

5 (14.3)

PROs used in eligibility/stratification criteria 0 (0)

Evidence of chosen PRO instrument’s validity

and reliability provided

7 (20)

Reporting of the person completing the PRO: 19 (54.3)

Method of data collection

Paper 13 (37.1)

Telephone 1 (2.9)

Electronic 0 (0)

Other 1 (2.9)

Not reported 20 (57.1)

Explicit statement of statistical approaches for

dealing with missing data

1 (2.9)

Baseline data collected 11 (31.4)

Reporting of number of patients completing

PROMs at follow-upa
13 (13.1)

Additional analyses reported, included

distinction between pre-specified and

exploratory

0 (0)

PRO-specific limitations provided 8 (22.6)

PRO data interpreted alongside clinical

outcomes

27 (74.3)

a From 99 follow-up time points
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including patients [39]. Core outcome sets are being

developed in various surgical contexts including esopha-

geal cancer, breast reconstruction, colorectal and obesity

surgery [40]. A core outcome set for unplanned general

surgery may be helpful in addressing the issues outlined

above and improve evidence synthesis across trials.

Methods for including PROs in core outcome sets have

been previously established [37].

Limitations of this review include the application of

several restrictions to the search criteria. First, databases

were only searched between 2007 and 2012. Whilst it is

possible that the methodological quality of trials and

standards of PRO reporting differed in previous years,

evidence supports a general trend of improved reporting

over time [41]. Second, searches were limited to six broad,

but discrete disease sites. This was done because unplanned

surgery publications are not consistently indexed in liter-

ature databases, and there are no validated search strategies

specifically developed for this area. Hospital Episode

Statistics data was therefore used to identify the six most

common diseases presenting as unplanned admissions to

surgical services. It is possible that RCTs involving less

common conditions were inadvertently missed. Third,

included study designs were limited to RCTs only. This

was necessary in order to ensure the review was manage-

able; 12,519 abstracts were identified and this number

would have been larger if a specific RCTs search strategy

had not been applied. Another reason for including only

RCTs was that the review aimed to assess the quality of

reporting of PROs in unplanned surgery. To the authors’

knowledge, the PRO extension to the CONSORT checklist

is currently the only available tool for assessing reporting

standards—and this is designed specifically for RCTs. The

final limitation is that no PROMs specific for unplanned

general surgery were identified, meaning that content

validity for patients with these conditions could not be

established. Further work may need to ascertain whether

existing PROMs are of relevance and importance to such

patients, and explore whether a PRO-specific tool for

unplanned non-trauma general surgery is required.

Patient-reported outcomes have also been evaluated in

other unplanned settings such as intensive care units, trau-

matic brain injury, acute medical admissions, wartime

injuries, and inpatient rapid response teams [42–45]. Many

similar problems were identified including a lack of PROMs

specific to unplanned conditions, failure to collect baseline

Table 4 Risk of bias assessment [14]

Issue

Sequence

generation

Allocation

concealment

Blinding

(participants/

personnel)

Incomplete

outcome data

Blinding of

outcome

assessment

Selective

outcome

reporting

Other

bias

Bertleff [19] Low risk Unclear risk High risk Low risk High risk High risk

Blakely [25] Low risk High risk High risk Low risk High risk Low risk

Cheung [20] Low risk Unclear risk High risk High risk High riska High risk

Clarke [18] Unclear risk Unclear risk Low risk High risk Low risk High risk

Goudar [26] Unclear risk Unclear risk High risk High risk Unclear risk Low risk

Hansson [21] High risk High risk High risk Low risk Unclear risk Low risk

Kaplan [34] High risk High risk Unclear risk Low risk Low risk Low risk

Kargar [28] Low risk Unclear risk High risk Unclear risk High risk High risk

Klarenbeek [33] Low risk Low risk Low risk Low risk Low risk Low risk

Kouhia [24] Unclear risk High risk Unclear risk Low risk Unclear risk Unclear risk

Macafee [22] Low risk Low risk High risk Low risk High risk Low risk Low risk

Malik [15] Unclear risk High risk Unclear risk Unclear risk Unclear risk Unclear risk

Alam Jan [27] Unclear risk High risk High risk High risk High risk Low risk

Ricca [16] Unclear risk Unclear risk Unclear risk Unclear risk Low risk Unclear risk Low risk

Schurman [29]* * * * * * * *

Suresh [31] Low risk High risk Unclear risk Unclear risk Unclear risk Unclear risk

van der Wal [30] Low risk Unclear risk Unclear risk Unclear risk Unclear risk High risk

van Hooft [17] Low risk Low risk High risk Low risk Unclear risk Low risk

Yadav [23] Unclear risk High risk Unclear risk Unclear risk Unclear risk Unclear risk

Yuen Bun Teoh [32] Low risk Unclear risk Unclear risk Unclear risk Low risk Low risk

* Pilot RCT—not appropriate to assess RoB
a Low risk for mortality and high risk for all other outcomes
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data and heterogeneity in follow-up time points. The relative

dearth of high quality studies assessing PROs in all these

acute settings may reflect logistical difficulties and the

resource intensive nature of collecting such data in this

environment. These problems may help to explain the poor

reporting standards amongst published RCTs, which makes

meaningful interpretation of PRO data difficult. The paucity

of high quality RCTs identified in this review make it diffi-

cult to reliably use PRO data when evaluating the interven-

tions in these studies, meaning more research is needed.
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Appendix 1

Search strategy

Patient-reported outcomes

1. ‘‘Quality of Life’’/.

2. Quality of life.tw.

3. Qol.tw.

4. Hrql.tw.

5. Hrqol.tw.

6. ‘‘Outcome Assessment (Health Care)’’/

7. Patient-reported outcome.tw.

8. Patient-reported outcome.tw.

9. Patient-reported outcome measure.tw.

10. Patient-reported outcome measure.tw.

11. Health Status/

12. Health status.tw.

13. PRO

14. PROM

15. Pain/

16. Physical function.tw.

17. Fatigue/

18. Well-being.tw.

19. Well-being.tw.

20. Health surveys/

21. Treatment outcome/

22. Euroqol.tw.

23. EQ-5D.tw.

24. EQ-3D.tw.

25. Gastrointestinal quality of life index.tw.

26. GIQLI.tw.

27. SF-36.tw.

28. Or/1-27

Randomized trials

1. Randomized Controlled Trials as Topic/

2. Randomized controlled trial/

3. Random Allocation/

4. Double-Blind Method/

5. Single-Blind Method/

6. Clinical trial/

7. Clinical trial, phase i.pt

8. Clinical trial, phase ii.pt

9. Clinical trial, phase iii.pt

10. Clinical trial, phase iv.pt

11. Controlled clinical trial.pt

12. Randomized controlled trial.pt

13. Multicentre study.pt

14. Clinical trial.pt

15. Exp Clinical Trials as topic/

16. Or/1-15

17. (clinical adj trial$)

18. ((singl$ or doubl$ or treb$ or tripl$) adj (blind$3 or

mask$3))

19. PLACEBOS/

20. Placebo$.tw

21. Randomly allocated.tw

22. (allocated adj2 random$).tw

23. Or/17-22

24. 16 or 23

25. Case report.tw

26. Letter/

27. Historical article/

28. Or/25-27

29. 24 not 28

Abscess

1. Anal.tw

2. Anus.tw

3. In-ano.tw

4. Perianal.tw

5. Or/1-4
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6. Abscess/

7. Fistul$

8. Drain$.tw

9. Pus.tw

10. Suppuration/

11. Or/6-10

12. 5 and 11

Appendicitis

1. Appendix/

2. Appendix.tw

3. Appendectomy/

4. Appendicectomy.tw

5. Appendicitis/

6. Appendicitis.tw

7. Or/1-6

8. 7 NEAR/10 perforat*

9. 7 NEAR/10 ruptured

10. Or/1-9

Gallbladder

1. Cholecystolithiasis/

2. Cholecystitis/

3. Cholelithiasis/

4. Pancreatitis/

5. Pancreatitis.tw

6. Biliary colic.tw

7. Empyema.tw

8. Cholecystectomy/

9. Cholecystostomy/

10. Choledochostomy/

11. Or/1-10

Gastric/duodenal

1. 1.Peptic Ulcer/

2. 2.Gastrointestinal H*morrhage/

3. 3.Peptic Ulcer Perforation/

4. 4.Stomach Ulcer/

5. 5.Peptic.tw

6. Gastric.tw

7. Duodenal.tw

8. Stomach.tw

9. Or/5-8

10. Ulcer.tw

11. 9 and 10

12. Or/1-4 or 11

13. 12 NEAR/10 perforation

14. 12 NEAR/10 rupture

15. 12 NEAR/10 haemorrhage

16. 12 NEAR/10 haemorrhage

17. 12 NEAR/10 bleeding

18. Or/13-17 or 12

Hernia

1. Hernia, Abdominal/

2. Hernia, Obturator/

3. Inguinal.tw

4. Femoral.tw

5. Ventral.tw

6. Obturator.tw

7. Umbilical.tw

8. Or/3-7

9. Herni$.tw

10. 8 and 9

11. Or/1-2 or 10

12. 11 NEAR/10 perforation

13. 11 NEAR/10 rupture

14. 11 NEAR/10 obstruction

15. Or/12-14 or 11

16. Herniorrhaphy/

17. Herniorrhaphy.tw

18. Hernia surgery.tw

19. (laparoscop$ adj25 herni$).tw

20. (open adj10 herni$).tw

21. (darn adj10 herni$).tw

22. (mesh adj10 hern$).tw

23. (traditional adj10 herni$).tw

24. (plug adj10 herni$).tw

25. (lichtenstein adj10 herni$).tw

26. Or/16-25

27. 15 and 26

Large/small bowel

1. Divertic$.tw

2. Diverticulum, Colon/

3. Intestinal Obstruction/

4. Intestinal Perforation/

5. Colonic Diseases/

6. Cecal Diseases/

7. Tissue adhesions/

8. Or/1-7

9. 8 NEAR/10 obstruction.tw

10. 8 NEAR/10 perforation.tw

11. 8 NEAR/10 peritonitis.tw

12. 8 NEAR/10 bleeding.tw

13. 8 NEAR/10 haemorrhage.tw

14. 8 NEAR/10 haemorrhage.tw

15. Hartman$.tw

16. Surgical Procedures, Operative/
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17. Laparoscopy/

18. Resect$.tw.

19. Operat$.tw.

20. Surg$.tw.

21. Laparo$.tw

22. Or/9-21

23. 8 and 22

References

1. The Royal College of Surgeons of England, Department of

Health. The higher risk surgical patient: towards improved care

for a forgotten group. London: RCSENG/DH; 2011

2. Ingraham AM, CohenME, Raval MV, Ko CY, Nathens AB (2011)

Variation in quality of care after emergency general surgery pro-

cedures in the elderly. J Am Coll Surg 212(6):1039–1048

3. Ingraham AM, Cohen ME, Bilimoria KY, Raval MV, Ko CY,

Nathens AB, Hall BL (2010) Comparison of 30-day outcomes

after emergency general surgery procedures: potential for tar-

geted improvement. Surgery 148(2):217–238

4. Smith MS, Hussain A, Xiao J et al (2013) The importance of

improving the quality of emergency surgery for a regional quality

collaborative. Ann Surg 257(4):596–602

5. Bege T (2013) Towards a necessary evolution in emergency

surgery. J Vasc Surg 150(2):67–68

6. Shahid S, Aboutanos M, Agarwal S et al (2013) Emergency

general surgery: definition and estimated burden of disease.

J Trauma Acute Care Surg 74(4):1092–1097

7. Saunders DI, Murray D, Pichel AC et al (2012) Variations in

mortality after emergency laparotomy: the first report of the UK

Emergency Laparotomy Network. Br J Anaesth 109(3):368–375

8. Vester-Anderson M, Lundstrom LH, Moller MH et al (2014)

Mortality and postoperative care pathways after emergency gas-

trointestinal surgery in 2904 patients: a population based cohort

study. Br J Anaesth 112(5):860–870

9. Black N (2013) Patient reported outcome measures could help

transform healthcare. BMJ 346:f167

10. Sprangers MA (2010) Disregarding clinical trial-based patient-

reported outcomes is unwarranted: five advances to substantiate

the scientific stringency of quality-of-life measurement. Acta

Oncol 49(2):155–163

11. Calvert M, Blazeby J, Altman DG et al (2013) Reporting of

patient-reported outcomes in randomized trials: the CONSORT

PRO extension. JAMA 309(8):814–822

12. Health and Social Care Information Centre. Available at: http://

www.hscic.gov.uk/hes. Accessed 01 Aug 2012

13. Cook JA (2009) The challenges faced in the design, conduct and

analysis of surgical randomised controlled trials. Trials 10(9):1–9

14. Higgins JPT, Altman DG, Gotzsche PC et al (2011) The

Cochrane Collaboration’s tool for assessing risk of bias in ran-

domised trials. BMJ 18(343):d5928

15. Malik AH, Wani RA, Saima BD, Wani MY (2007) Small lateral

access–an alternative approach to appendicitis in paediatric

patients: a randomised controlled trial. Int J Surg 5(4):234–238

16. Ricca R, Schneider JJ, Brar H, Lucha PA (2007) Laparoscopic

appendectomy in patients with a body mass index of 25 or

greater: results of a double blind, prospective, randomized trial.

JSLS 11(1):54–58

17. van Hooft JE, Bemelman WA, Breumelhof R et al (2007) Colonic

stenting as bridge to surgery versus emergency surgery for

management of acute left-sided malignant colonic obstruction: a

multicenter randomized trial (Stent-in 2 study). BMC Surg 3(7):12

18. Clarke T, Katkhouda N, Mason RJ et al (2011) Laparoscopic

versus open appendectomy for the obese patient: a subset analysis

from a prospective, randomized, double-blind study. Surg Endosc

25(4):1276–1280

19. Bertleff MJ, Halm JA, Bemelman WA et al (2009) Randomized

clinical trial of laparoscopic versus open repair of the perforated

peptic ulcer: the LAMA Trial. World J Surg 33(7):1368–

1373

20. Cheung HYS, Chung CC, TsangWWC,Wong JCH, Yau KKK, Li

MKW (2009) Endolaparoscopic approach vs conventional open

surgery in the treatment of obstructing left-sided colon cancer: a

randomized controlled trial. Arch Surg 144(12):1127–1132

21. Hansson J, Korner U, Khorram-Manesh A, Solberg A, Lundholm

K (2009) Randomized clinical trial of antibiotic therapy versus

appendicectomy as primary treatment of acute appendicitis in

unselected patients. Br J Surg 96(5):473–481

22. Macafee DA, Humes DJ, Bouliotis G, Beckingham IJ, Whynes

DK, Lobo DN (2009) Prospective randomized trial using cost-

utility analysis of early versus delayed laparoscopic cholecys-

tectomy for acute gallbladder disease. Br J Surg 96(9):1031–1040

23. Yadav RP, Adhikary S, Agrawal CS, Bhattarai B, Gupta RK,

Ghimire A (2009) A comparative study of early versus delayed

laparoscopic cholecystectomy in acute cholecystitis. Kathmandu

Univ Med J 7(25):16–20

24. Kouhia ST, Heiskanen JT, Huttunen R, Ahtola HI, Kiviniemi VV,

Hakala T (2010) Long-term follow-up of a randomized clinical

trial of open versus laparoscopic appendicectomy. Br J Surg

97(9):1395–1400

25. Blakely ML, Williams R, Dassinger MS et al (2011) Early vs

interval appendectomy for children with perforated appendicitis.

Arch Surg 146(6):660–665

26. Goudar BV, Telkar S, Lamani YP, Shirbur SN, Shailesh ME

(2011) Laparoscopic versus open appendectomy: a comparison of

primary outcome studies from southern India. J Clin Diagn Res

5:1606–1609

27. Jan WA, Rehman ZU, Khan SM, Ali G, Qayyum A, Mumtaz N

(2011) Outcome of open versus laparoscopic appendicectomy in

department of surgery, lady reading hospital, Peshawar. J Post-

grad Med Inst 25:245–251

28. Kargar S, Mirshamsi MH, Zare M, Arefanian S, Shadman YE,

Aref A (2011) Laparoscopic versus open appendectomy; which

method to choose? A prospective randomized comparison. Acta

Med Iran 49(6):352–356

29. Schurman JV, Cushing CC, Garey CL, Laituri CA (2011) St Peter

SD. Quality of life assessment between laparoscopic appendec-

tomy at presentation and interval appendectomy for perforated

appendicitis with abscess: analysis of a prospective randomized

trial. J Pediatr Surg 46(6):1121–1125

30. van der Wal JB, Iordens GI, Vrijland WW, van Veen RN, Lange

J, Jeekel J (2011) Adhesion prevention during laparotomy: long-

term follow-up of a randomized clinical trial. Ann Surg

253(6):1118–1121

31. Suresh B, Ambi US, Anilkumar G, Shaileshl E, Lamani YP

(2012) Post-operative analgesic requirement in non-closure and

closure of peritoneum during open appendectomy- a randomized

controlled study. J Clin Diagn Res 6:264–266

32. Teoh AY, Chiu PW, Wong TC et al (2012) A double-blinded ran-

domized controlled trial of laparoendoscopic single-site access ver-

sus conventional 3-port appendectomy. Ann Surg 256(6):909–914

33. Klarenbeek BR, Veenhof AA, Bergamaschi R et al (2009)

Laparoscopic sigmoid resection for diverticulitis decreases major

morbidity rates: a randomized control trial: short-term results of

the Sigma Trial. Ann Surg 249(1):39–44

World J Surg (2016) 40:267–276 275

123

http://www.hscic.gov.uk/hes
http://www.hscic.gov.uk/hes


34. Kaplan M, Salman B, Yimaz TU (2009) A quality of life com-

parison of laparoscopic and open approaches in acute appendicitis:

a randomised prospective study. Acta Chira Belg 109(3):356–363

35. Royal College of Surgeons of England (2011) Emergency sur-

gery: standards for unscheduled surgical care. Hobbs, London

36. Healthcare Quality Improvement Partnership. HQIP Appoints

Royal College of Anaesthetists for New National Emergency

Laparotomy Audit. [HQIP website] July 3, 2012. Available at:

http://www.hqip.org.uk/hqip-appoints-royal-college-of-anaes

thetists-for-new-national-emergency-laparotomy-audit. Accessed

1 May 2013

37. Macefield R, Jacobs M, Korfage I et al (2014) Developing core

outcomes sets: methods for identifying and including patient-

reported outcomes (PROs). Trials 5(15):49

38. COMET (Core Outcome Measures in Effectiveness Trials) Ini-

tiative. Available at: http://www.comet-initiative.org/. Accessed

26 March 2014

39. Boers M, Kirwan JR, Wells G et al (2014) Developing core

outcome measurement sets for clinical trials: OMERACT Filter

2.0. J Clin Epidemiol 67(7):745–753

40. Williamson P, Altman D, Blazeby J et al (2012) Developing core

outcome sets for clinical trials: issues to consider. Trials

6(13):132

41. Moher D, Jones A, Lepage L (2001) for the CONSORT Group:

use of the CONSORT statement and quality of reports of

randomized trials: a comparative before and after evaluation.

JAMA 285(15):1992–1995

42. Scott DJ, Arthurs ZM, Stannard A, Munroe HM, Clouse WD,

Rasmussen TE (2014) Patient-based outcomes and quality of life

after salvageable wartime extremity vascular injury. J Vasc Surg

59(1):173–179

43. Simmes F, Schoonhoven L, Mintjes J, Fikkers BG, van der

Hoeven JG (2013) Effects of a rapid response system on quality

of life: a prospective cohort study in surgical patients before and

after implementing a rapid response system. Health Qual Life

Outcomes 1(11):74

44. Granja C, Amaro A, Dias C, Costa-Pereira A (2012) Outcome of

ICU survivors: a comprehensive review the role of patient-reported

outcome studies. Acta Anaesthesiol Scand 56(9):1092–1103

45. Billimoria K, Cella D, Butt Z (2014) Current challenges in using

patient-reported outcomes for surgical care and performance

measurement everybody wants to hear from the patient, but are

we ready to listen? JAMA Surg 149(6):505–506

46. Liberati A, Altman DG, Tetzlaff J et al (2009) The PRISMA

statement for reporting systematic reviews and meta-analyses of

studies that evaluate health care interventions: explanation and

elaboration. J Clin Epidemiol 62(10):e1–e34

276 World J Surg (2016) 40:267–276

123

http://www.hqip.org.uk/hqip-appoints-royal-college-of-anaesthetists-for-new-national-emergency-laparotomy-audit
http://www.hqip.org.uk/hqip-appoints-royal-college-of-anaesthetists-for-new-national-emergency-laparotomy-audit
http://www.comet-initiative.org/

	A Systematic Review of Patient-reported Outcomes in Randomized Controlled Trials of Unplanned General Surgery
	Abstract
	Introduction
	Materials and methods
	Search strategy
	Inclusion of papers
	Data extraction
	General study information
	Patient-reported outcome assessment
	Assessment of the risk of bias of included studies

	Data analysis

	Results
	Study design and participants
	Patient-reported outcome assessment
	Risk of bias
	Data analysis

	Discussion
	Acknowledgments
	Appendix 1
	Search strategy
	Patient-reported outcomes
	Randomized trials
	Abscess
	Appendicitis
	Gallbladder
	Gastric/duodenal
	Hernia
	Large/small bowel


	References




