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Abstract 

Background: Poor uptake and understanding of critical perioperative information represent a major safety risk for 
surgical patients. Implementing a patient-driven surgical safety checklist might enhance the way critical information 
is given and increase patient involvement in their own safety throughout the surgical pathway. The aim of this study 
was to develop and validate a Surgical Patient Safety Checklist (PASC) for use by surgical patients.

Method: This was a prospective study, involving patient representatives, multidisciplinary healthcare professionals 
and elective surgical patients to develop and validate PASC using consensus-building techniques in two Norwegian 
hospitals. A set of items intended for PASC were rated by patients and then submitted to Content Validation Index 
(CVI) analyses. Items of low CVI went through a Healthcare Failure Mode and Effect Analysis (HFMEA) Hazard Scoring 
process, as well as a consensus process before they were either kept or discarded. Reliability of patients’ PASC ratings 
was assessed using Intraclass Correlation Coefficient analysis. Lastly, the face validity of PASC was investigated through 
focus group interviews with postoperative patients.

Results: Initial development of PASC resulted in a checklist consisting of two parts, one before (32 items) and one 
after surgery (26 items). After achieving consensus on the PASC content, 215 surgical patients from six surgical wards 
rated the items for the CVI analysis on a 1-4 scale and mostly agreed on the content. Five items were removed from 
the checklist, and six items were redesigned to improve PASCs’ user-friendliness. The total Scale-level index/Average 
(S-CVI/Ave) before revision was 0.83 and 0.86 for pre- and post-operative PASC items, respectively. Following revision, 
these increased to 0.86 and 0.93, respectively. The PASC items reliability score was 0.97 (95% confidence interval 0.96 
to 0.98). The qualitative assessment identified that patients who used PASC felt more in control of their situation; this 
was achieved when PASC was given to them at what they felt was the right time and healthcare professionals took 
part in its usage.

Conclusion: Multidisciplinary perioperative care staff and surgical patients agreed upon PASC content, the checklist 
ratings were reliable, and qualitative assessment suggested good face validity. PASC appears to be a usable and valid 
checklist for elective surgical patients across specialties.
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Background
In 2004, The World Health Organisation’s (WHO) 
World Alliance for Patient Safety and the European 
Patient Forum emphasised mobilisation and empow-
erment of patients as one of six action areas in the 
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‘Patients for Patient Safety’ program [1, 2]. Patients’ 
participation in their own safety might reduce risk 
of medical errors by optimising patients’ health and 
providing healthcare workers with crucial informa-
tion such as allergies, medical history and medica-
tions usage [3]. Research suggests that patients are 
willing to participate in ensuring their own safety, but 
healthcare workers need to empower patients to do so 
[4–7]. Communication between patients and health-
care workers in primary and secondary care, as well 
as patient information and education, are important 
to improve patient safety [8, 9]. However, patients 
are often unaware that certain types of information is 
important to reduce errors in health care [3, 10]. Large 
volumes of patient information leaflets and similar 
materials exist, but several studies have reported that 
patients often have problems remembering and under-
standing crucial information given to them, which 
can affect their care in both primary and secondary 
healthcare settings [11, 12]. Beyond passive receipt of 
leaflets, several approaches to more proactive patient 
involvement exist – including: speaking up in case of 
safety concerns, increased awareness of safety issues 
pertaining to a patient’s care (including involvement 
in medication administration and hygienic practices), 
use of patient safety apps and telemedicine educational 
applications for patients [10, 12–17]. Despite all these 
initiatives, there is still a need for implementable inter-
ventions that can effectively increase patients’ involve-
ment in preventing harm in their care [3, 5, 8, 10].

This study focuses on perioperative care and the pro-
active involvement of patients in their own safety. Sur-
gical care may represent a major patient safety risk if 
critical information is missing and/or patient involve-
ment is poor [10, 18]. Moreover, as the patient is 
unconscious during surgery, opportunities for patient 
engagement arise essentially prior to and following 
surgery. Over the past 10 years, the use of periopera-
tive surgical checklists by healthcare workers through-
out the surgical pathway and within operating theaters 
has resulted in reduced rates of complications [19, 20]. 
Recent recommendations suggest developing surgi-
cal checklists for patients to use themselves [10, 18]. 
Some studies have suggested that patients’ use of their 
own checklists could further decrease complications, 
medical errors, length of hospital stay and readmis-
sions [21–23]. However, there is a gap in the literature 
on checklists specifically developed with and validated 
for use by surgical patients. This study aims to address 
this gap. We report the development and validation of 
a safety checklist for patients to use before and after 
surgery.

Method
Study design
This study forms part of a research project focused on the 
development and implementation of ‘surgical patient’s 
safety checklist’ (PASC). We have previously interviewed 
surgical patients and perioperative healthcare profes-
sionals and identified risk areas before and after surgery 
as well as how these risks can be reduced by patient par-
ticipation [3]. The PASC content is based on the findings 
from our previous qualitative study, together with the 
development and validation process that we report here.

This was a prospective study consisting of the develop-
ment and validation of PASC, and a reliability analysis of 
the checklist items. PASC was developed and validated in 
Norwegian, however for this publication it was translated 
into English to enable reporting and wider sharing glob-
ally. The English translation was performed by a person 
fluent in both languages and back translated into Norwe-
gian by a healthcare professional and a surgical patient 
and only minor word differences were detected in the 
Norwegian back translation (which means the check-
list as reported here is an accurate representation of the 
checklist evaluated in the study).

The development consisted of a consensus process 
including patients’ representatives and multi-professional 
healthcare personnel. In the validation process, elec-
tive surgical patients from six surgical wards received 
PASC two to six weeks before surgery. The patients were 
asked to use the checklist as well as to score the impor-
tance of each checklist item; these scores were subse-
quently used to produce an item content validation index 
(I-CVI). A small number (n = 10) of surgical patients 
were also interviewed in focus groups to investigate the 
face validity of PASC. The finalisation of PASC is based 
on the patients’ I-CVI scores, risk assessment of items 
with low I-CVI score using Healthcare Failure Mode and 
Effect Analysis (HFMEA) hazard scoring and a consensus 
process [24]. The study followed the consolidated crite-
ria guideline for reporting of intervention development 
studies (GUIDED) [25].

Setting and participants
Study participants were recruited from two Norwegian 
hospitals; one tertiary teaching hospital and one  cen-
tral community hospital, which cover populations of 1.1 
million and 110,000 inhabitants, respectively. Among 
all eligible surgical wards at the two hospitals, six surgi-
cal specialties were invited to take part in the study. The 
selection of surgical wards was based on a randomiza-
tion for an upcoming trial of the clinical effectiveness of 
PASC. This included Ear, Neck, Throat (ENT)/Maxillo-
Facial; Cardio-thoracic; Neuro-; Breast- and Endocrine-; 
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Gastrointestinal; and General surgery. All departments 
agreed to participate.

Healthcare personnel included in the development 
consensus process were service managers, surgeons, 
ward doctors, ward nurses, and patients’ representatives 
from the surgical wards included in the study. Addition-
ally, anesthesiologists, nurse anesthetists, intensive care 
nurses, specialist dietitians, pharmacists and general 
practitioners were included. A safety expert from the 
aviation industry, and hospital communication advisors 
were also consulted on the wording, layout and design of 
the checklist.

In the content validation process, elective surgical 
patients having surgery in the same six surgical special-
ties were invited to participate. Inviting surgical patients 
as lay experts ensured that they were an integral part of 
the checklist development [26]. Inclusion criteria for the 
participants were: elective surgical patients aged 18 years 
or older, cognitively able to complete the checklist, liv-
ing at home, able to give informed consent and fluent 
in Norwegian. Participants were recruited within a time 
period of two to twelve weeks before surgery, in coopera-
tion with the nurses and surgeons at each ward. The time 
for when patients received the checklist before surgery 
depended on their severity of their disease and urgency 
of surgery. Patients returned the completed checklists 
before hospital discharge in collaboration with ward 
nurses and secretaries. If participants had forgotten to 
return PASC at the time of discharge, a reminder letter 
was sent to their home address with an enclosed prepaid 
envelope to return their completed PASC.

Checklist development
In a previous study, focus group interviews of patients 
and healthcare workers were utilised to identify risk areas 
for complications before and after surgery [3]. Subse-
quent PASC item development focused on the risk areas 
identified in that study.

To develop the checklist, we applied the recommended 
guidance for developing and validating checklists for 
patients [18]. The development process included a con-
sensus-based process and a validation process with sta-
tistical testing of content validity and reliability. The 
checklist development and consensus process before the 
checklist validation lasted from December 2018 through 
June 2019. The steps of the PASC development and vali-
dation process are described in Fig. 1.

Content of preoperative PASC before content validation
The preoperative PASC included 32 items covering 
issues patients should consult their general practitioner 
for prior to surgery, such as medication usage, medical 
history, need for multi-resistant bacteria testing after 

overseas treatments and/or hospitalisation and life-
style issues. This checklist also encouraged patients who 
have not seen a dentist in the previous 12 months to do 
so and to read all information given to them related to 
their surgery. Further, it included information and prepa-
rations for patients need to be aware of two weeks prior 
to surgery. Lastly, the preoperative PASC included issues 
patients need to be aware of the day before, and immedi-
ately before surgery.

Content of postoperative PASC before content validation
The postoperative PASC contained 26 items that 
included information about risk factors and complica-
tions that may arise, and what patients or families/rela-
tives should do if such complications occur. Secondly, 
items relating to the importance of physical activity after 
surgery, and reminders to patients to adhere to important 
restrictions. Thirdly, this checklist included medication 
safety information before discharge from hospital and 
other information, like gastro-intestinal function, after 
surgery. Lastly, this checklist also covered further treat-
ment plans and follow up after surgery.

Depending on a patient’s answer (yes/no) to each item 
on PASC, they receive clear instructions on what actions 
should be taken if needed. Due to the checklists’ large 
number of items, the items were structured into sec-
tions of no more than eight items for ease of completion. 
Each section had a heading that described the item con-
tent in each section, as recommended by the guideline 
for developing and validating checklists for patients [18]. 
The checklists were designed to follow the patient surgi-
cal pathway and to be used over 2-6 weeks before surgery 
and also before hospital discharge.

Content validity and reliability
After establishing the PASC content, elective surgi-
cal patients used the checklist (Norwegian version) and 
scored each item to content-validate the checklist [27]. 
The data on patients, checklist usage and I-CVI were col-
lected over a period of 14 months (August 2019 to Sep-
tember 2020). Descriptive statistics were used to describe 
patient demographic information and a chi-squared test 
was performed to investigate any demographic differ-
ences between responders and non-responders. Partici-
pants were given PASC, consisting of two parts; one prior 
surgery and one before discharge. While using the two 
checklist parts (a total of 58 items) the patients rated each 
item from not relevant to very relevant on a four-point 
scale (1 = not relevant, 2 = somewhat relevant, 3 = quite 
relevant, 4 = highly relevant) [27]. For each item, a final 
I-CVI was calculated by including the number of patients 
who rated the item 3 or 4 and dividing that number by 
the total number of experts rating each item [28]. I-CVI 
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scores ≥0.78 were considered satisfactory; items that 
reached this score were kept unchanged in the final ver-
sion of the checklists [29].

Items with scores < 0.78 were subsequently risk-
assessed by the research team using the HFMEA 
Hazard Scoring Matrix [24]. The risk of possible com-
plications related to each reviewed item was estimated 
based on the rated frequency and the potential sever-
ity of the hazard. Hazard scores can range from 1 to 
16, where 1- 4 indicates low frequency/impact and 8 
to 16 indicates high frequency/impact, as described 
by the standard HFMEA Hazard Scoring Matrix [24]. 
Lastly, a final consensus and revision process on PASC 
items that received I-CVI > 0.78 and hazard scores < 8 
was performed as recommended by Polit and Beck 
[29]. Tables  3 and 4 describe which items were kept 
unchanged; which items were revised due to haz-
ard scoring and consensus; and which items were 

ultimately removed as a result of this development and 
scoring process.

To investigate the total content validity of the checklist, 
the Averaging Scale-level Content Validity Index (S-CVI/
Ave) of items scoring 3-4 was calculated for both parts of 
the checklist before and after revision based on I-CVI. 
S-CVI/Ave was calculated by summing all I-CVI scores 
and then dividing by the total numbers of items [29] 
(Tables  3 and 4). Descriptive analyses of the I-CVI and 
S-CVI/Ave were performed in STATA version SE 16.1. 
(StataCorp. 2019. College Station, TX: StataCorp LLC).

Intraclass Correlation Coefficients (ICC) were used 
to assess the PASC checklist reliability (internal consist-
ency). ICC estimates and 95% confidence intervals were 
calculated using SPSS Statistical Package Version 26 
(SPSS, Inc., Chicago, IL) based on mean-rating, two-way 
random-effects model [30]. Variables with missing values 
> 50% were removed from the ICC analyses (n = 23), and 

Fig. 1 Patient Surgical Safety Checklist (PASC) development and validation process
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variables with missing values < 50% were replaced with 
mean values based on multiple imputation [31].

Face validity
After PASC was used and validated by surgical patients, ten 
patients were invited to attend small focus group interviews 
(two to five surgical patients in each group). The focus groups 
interviews lasted for up to 60 min and performed by one 
interviewer and one moderator (MR and KH). These con-
sisted of a purposive sample of surgical patients three to eight 
weeks post-surgery from: Ear, Neck, Throat (ENT)/Maxillo-
Facial; Cardio-thoracic; Neuro-; Breast- and Endocrine sur-
gery. The focus group interviews were carried out in hospitals 
according to COVID-19 regulations. Focus group interviews 
were semi-structured, driven by a topic guide based on the 
checklist items, which was first piloted on patient representa-
tives. They were recorded and transcribed verbatim for analy-
sis. Qualitative content analysis was used to identify codes 
and categories from condensed patients meaning units to 
assess face validity as described in Fig. 2 under results [32].

Results
Of 428 patients asked to participate, 215 patients (50.2%) 
consented and were thereby eligible for the study. Par-
ticipants’ demographics are listed in Table  1. The gender 
distribution in responders and non-responders was not 
significantly different (p = 0.599). However, there was a dif-
ference between responders and non-responders in terms 
of the surgical wards they were in at the time of the data 
collection (p = 0.006). Patients having general surgery at 
the community hospital had the highest number of non-
responders (61.0%). In contrast, breast/endocrine surgery 
patients had the highest number of responders (72.6%).

Preoperative PASC
Based on the I-CVIs, hazard scorings and the final con-
sensus process described in Table  2, five items on the 
preoperative PASC were either removed or added to 
other revised items. Thirteen items on this checklist 

were redesigned, resulting in an overall reduction to 
27-item checklist. We found I-CVI variations in some 
items between the surgical wards, especially on items 
covering medication usage, and health history and treat-
ment. We therefore investigated the differences in the 
I-CVIs on the patients who had answered “yes” on the 
checklist for using medications, health history and other 
treatment related questions. The majority of patients 
who answered “yes” to these items rated them 3 or 4 
(“quite relevant” or “highly relevant”), but those patients 
who answered “no” rated them mostly as 1 or 2 (“not 
relevant” or “somewhat relevant”) (Table  2). The items 
related to medication, health history and treatment 
were kept based on the result of I-CVI from the patients 
answering “yes” to these items, and further based on 
hazard scoring and the final consensus process. We cal-
culated the S-CVI/Ave on the preoperative PASC in two 
ways; one including the total I-CVI for all the wards, 
and one revised version excluding the CVI scoring from 
the patients who did not answer “yes” to using medica-
tions, having a medical or treatment history. The S-CVI/
Ave scoring for the total PASC I-CVIs was 0.73 before 
and 0.77 after revision, respectively. The PASC S-CVI/
Ave when including only the patients answering” yes” to 
the items described above was 0.83 before and 0.86 after 
revision, respectively (Table 2).

Postoperative PASC
The I-CVI and S-CVI/Ave, hazard scoring and final con-
sensus process for the postoperative PASC are described 
in Table  3. Six items on the checklist were removed or 
added to other revised items. Nine items went through 
the hazard scoring/consensus process, thus shortening 
the checklist to 20 items. The S-CVI/Ave was calculated 
as for the pre-operative PASC. S-CVI/Ave was 0.75 and 
0.81 before and after revision, respectively. When we 
only included the I-CVI’s of the patients answering “yes” 
to using/starting medications, the S-CVI/Ave was 0.86 
before revision and 0.91 after revision.

PASC checklist reliability
Reliability of patients’ PASC ratings was assessed for both 
parts of the PASC and for the entire checklist with ICC 
(mean-rating, two-way random-effects model with abso-
lute agreement). The ICC ratings were excellent for both 
parts of PASC and for the total rating (see Table 4).

Face validity of the PASC
The focus groups included participants from four of the 
six recruited wards, four women and six men with an 
age ranging from 30 to 70 years (mean age 50 years, SD 
8.60). Several codes were identified from the condensed 

Table 1 Participants’ demographics of the PASC validation

Abbreviations: PASC Patient Safety Checklist, SD Standard deviation, ENT Ear, 
Neck, and Throat

Surgical specialties Patients per 
specialty

Age
Mean (SD)

Sex
Male n (%)

Gastrointestinal surgery 37 59.0 (12.8) 18 (48.6%)

General surgery 22 64.0 (14.7) 14 (63.6%)

Breast/endocrine surgery 45 59.8 (9.8) 2 (0.4%)

ENT/Maxillo-facial surgery 43 50.0 (15.8) 19 (44.2%)

Neurosurgery 32 54.0 (9.6) 15 (46.9%)

Cardio-thoracic surgery 36 62.8 (9.9) 30 (83.3%)

Total 215 58.0 (8.6) 98 (46%)
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Table 2 I-CVI Analysis of preoperative PASC items (Item actions are not included in this table)

Color coding as follows: 
Item kept if CVI 0.78

Item kept after hazard scoring and/or consensus and revision

Item reviewed and added to other items after hazard scoring and consensus 

Item removed after hazard scoring
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Table 3 I-CVI analysis of postoperative checklist items (Item actions are not included in this table)

Color coding as follows: 

Item kept if CVI ≥ 0.78

Item kept after hazard scoring and/or consensus and revision

Item reviewed and added to other items after hazard scoring and/or consensus 

Item removed after hazard scoring



Page 8 of 12Harris et al. BMC Health Services Research          (2022) 22:259 

meaning units derived from the transcripts; ‘Increased 
systematising and reminder’, ‘adjust after patient situa-
tion’, ‘early delivery and involvement’ and ‘ask patients 
about checklist’. The codes formed the main thematic 
categories that we extracted – as follows: ‘Help to sys-
tematise and keep focus’, ‘Improve user friendliness and 
delivery’, ‘Healthcare workers need to be involved in 
using the checklist’. Fig.  2 summarises the analysis pro-
cess and findings.

Following the I-CVI and face validity analyses, most of 
the PASC content was kept as initially designed, but it was 

recognised that some parts of the PASC required editing. 
The final PASC (for pre- and post-operative usage) with all 
items and related instructions for patients to take action as 
required can be found in Additional files 1 and 2.

Discussion
The aim of this study was to develop and validate a 
patient-completed checklist to help surgical patients 
become involved, and empowered to take appropriate 
actions to reduce chances of complications and enhance 

Table 4 Assessment of PASC reliability as rated by surgical patients (n = 212) with Intraclass Correlation using mean measurement, 
absolute-agreement, two-way random-effects model

Abbreviations: PASC Patient Safety Checklist, SD Standard Deviation

95% Confidence Interval

Mean SD Intraclass Correlation Lower Bound Upper Bound

Preoperative PASC 3.04 1.10 0.97 0.96 0.99

Postoperative PASC 3.13 1.12 0.97 0.95 0.98

PASC Total 3.07 1.11 0.97 0.96 0.98

Fig. 2 Content analyses of focus group interviews of patients’ experiences of using the PASC checklist
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their own safety. The study achieved this and produced a 
usable checklist, with evidence for validity of content and 
consistency in scoring.

The results from the content validation of PASC show 
that patients across the six surgical wards largely agreed 
on the relevance of each set of checks. However, we 
observed some variance across surgical wards that might 
be explained by differences in types of surgery, medica-
tion usage and medical history. The checklist was initially 
designed without allowing adjustments to medication 
usage and medical history, because we aimed to design 
a checklist that can be used by most surgical patients. 
With the added necessary adjustments, depending on 
the patients’ medication usage and medical history, the 
checklist will adjust and include only relevant items to 
patients using it. Further, some PASC items might not be 
directly linked to specific safety aspects, such as the item 
addressing the importance of filling in all forms patients 
are given. We acknowledge that perioperative care prac-
tices in Norway and other countries (and also between 
hospitals) will differ. In the context of this study, the 
forms referred to in the checklist do cover safety aspects, 
such as important information to the anesthetist and a 
form relating to the COVID-19 pandemic. Whilst most 
PASC content will be relevant for most elective surgi-
cal patients, some adaptations to PASC will be needed 
depending on local clinical routines and practice to 
ensure utility [18, 33].

Two PASC items were redesigned as recommendations 
rather than check items – because they did not quite fit as 
a checks; however, both could possibly prevent complica-
tions and both patients and perioperative staff requested 
they be kept [3]. The first item related to the need for 
having a close family member or friend present during 
consultations for surgery. Initially, it was recommended 
that surgical patients were accompanied by someone 
close to such consultations to ensure that information 
was understood and remembered [34]. However, due to 
COVID-19 the practice had to change and most surgical 
patients attended consultations on their own. The sec-
ond item related to avoid getting cold before surgery, as 
evidence shows that patients that have a low bodytem-
perature before surgery have a larger risk of bleeding and 
infections [35, 36].

Patient-completed surgical checklists are currently 
rare [16, 21]. Those that exist, tend to be tailored to a 
specific type of surgery, sometimes offered as a mobile 
app to guide the patient through the surgical pathway. 
The PASC is designed to be a part of the patient’s medi-
cal records and should be used by patients as they pre-
pare for surgery and hospital discharge. PASC can guide 
patients to ask for important information and facilitate 
communication with healthcare professionals. However, 

it is important to acknowledge that to achieve uptake, 
healthcare professionals need to take an active role in 
implementing PASC and encourage patients to use it.

Our previous research suggested that in addition to 
hospital healthcare professionals, general practitioners 
also have an important role in helping patients to prepare 
for surgery [3]. This was taken into consideration when 
designing PASC. Items encouraging patients to estab-
lish contact with their general practitioners and other 
medical professionals have been included. Early patient 
contact with medical professionals opens up opportuni-
ties for optimising a patient’s health before surgery [37]. 
Patients widely agree that such contact is important [3]. 
Current evidence shows that informing patients about 
the benefits of optimizing their health before surgery is 
of value and upcoming surgery can be a driver for posi-
tive lifestyle changes [37, 38]. Several initiatives show 
promising results here, such as the Pre-habilitation and 
Enhanced Recovery after Surgery (ERAS) program and 
‘surgery schools’ for patients [39, 40]. Based on the expe-
rience of this study, we propose that PASC can either be 
used as an independent tool for surgical patients, or inte-
grated with existing patient pre-habilitation and recovery 
programs.

Limitation and strengths
The main limitation of the study is that the checklist has 
not been evaluated clinically. As this is the first step of 
the evaluation of the checklist, clinical evaluation (fea-
sibility and effectiveness) is yet to be carried out. The 
validation evidence collected reflects the views of patient 
users on its utility and relevance and does not tell us 
(yet) whether use of the PASC checklist in addition to 
the standard surgical checklists currently in use (WHO 
Surgical Safety Checklist and/or other) would actually 
improve outcomes. This remains to be tested. Further, 
since the checklist was developed in the context of a 
high-income country and culture that explicitly supports 
patient engagement (Norway), it remains to be seen how 
well it will fit with other systems and cultures globally 
[41].

Another potential weakness in this study is the 213 
non-responder patients. Our analysis found no dif-
ference between genders on responding, however the 
central  community hospital had higher number of non-
responders. This pattern may indicate that the patients 
with more complex surgery and medical conditions were 
the ones who used PASC. The validation results would 
most likely not be influenced by the non-responders. 
It also has to be acknowledged that from March to end 
of May 2020 all surgical activity at both study hospitals 
was suspended due to the COVID-19 pandemic, and 
a large number of elective surgical patients were lost in 
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this period. A larger study with more equal representa-
tion of different hospital settings could address these 
shortcomings.

A major strength of the study is the comprehensive 
development and validation process of the PASC, across 
six surgical wards of two hospitals. This process included 
interviews of surgical patients and healthcare workers 
[3] and a consensus process with patients’ representa-
tives, a multi-professional healthcare team and general 
practitioners. Further, the validation process using surgi-
cal patients as lay experts has afforded surgical patients 
strong involvement and voice throughout the whole 
development of PASC. Another strength is the large total 
number of patients agreeing on the rating of each check-
list item and the high ICC scores, which indicate very 
good content validity and reliability.

Conclusion
A patient-completed surgical safety checklist in the 
form of the PASC has been developed and validated 
in this study. PASC has been designed with the goal 
of helping surgical patients to be more aware of what 
actions they can take to prevent complications and 
to acquire control over which information they need 
throughout the surgical pathway. The development and 
validation process showed that a multi-disciplinary 
healthcare team and elective surgical patients across a 
range of surgical specialties agree on the PASC content. 
Surgical patients also indicated that they are willing to 
use such a checklist if it is user-friendly and provided in 
a timely manner. The PASC checklist is not designed to 
replace existing educational materials or replace exist-
ing surgical patient enhancement programs or surgi-
cal checklists. Further feasibility study and a definitive 
clinical effectiveness study of PASC effect on complica-
tions, mortality, morbidity and length of hospital stay 
are needed. In addition, qualitative studies exploring 
both patients and healthcare workers’ experiences with 
application of PASC should be conducted across surgi-
cal specialties.

Trial registration
The PASC development and validation study is part of a 
trial registered in clini caltr ials. gov: NCT03105713. Reg-
istered 10.04.2017.
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