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Abstract
Background Patient engagement is an important tool for quality improvement (QI) and optimizing the uptake of 
research findings. The Plan-Do-Study-Act (PDSA) model is a QI tool that encourages ongoing evaluation of clinical 
care, thus improving various aspects of patient care. Ascertaining pediatric patient priorities for a pain questionnaire 
in the post-acute, or transitional pain, setting is important to guide clinical care since active engagement with the 
population of interest can optimize uptake. We used the PDSA model to adapt a chronic pain questionnaire for the 
pediatric transitional pain setting to reflect pediatric patient and parent/guardian preferences and to form an example 
of how the PDSA model can be used to improve clinical care through patient engagement.

Methods This project employed the PDSA model to adapt the pediatric Ontario Chronic Pain Questionnaire 
for use in the pediatric Transitional Pain Service (pedTPS) setting. Plan: Following reviewing the Ontario Chronic 
Pain Questionnaire and literature on pain questionnaire development, goal-based questions, questions on pain 
location, relevant Patient-Reported Outcomes Measurement Information System (PROMIS®) measures and the Pain 
Catastrophizing Scale, child (PCS-C) and parent (PCS-P), informed the questionnaire. Do: The questionnaire and a 
satisfaction survey were sent to patients and families through Research Electronic Data Capture (REDCap™). Study: 
Results from the satisfaction survey were analyzed. Act: Using descriptive statistics employing ordinal mixed-models 
with random effects, ANOVA, and double-blinded qualitative thematic coding, questionnaire preferences were 
analyzed and the questionnaire was adapted accordingly before implementation into the (pedTPS).

Results Eighty-eight questionnaires and satisfaction surveys were analyzed from 69 respondents (32 patients; 37 
parents/guardians). Sixty-six (75.00%) surveys indicated satisfaction with the questionnaire. A combined 77 (87.50%) 
“strongly agreed” (25/88) or “agreed” (52/88) that the questionnaire language was clear. The application of suggested 
changes to the questionnaire resulted in four versions across the project timeline, which reflected patient and parent/
guardian preferences for questions that reflect the themes, “Story”; “Time-Optimal”; and “Pertinent” (“STOP”). There 
were no statistically significant differences in satisfaction across the versions due to sample size.
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Introduction
Background and scientific justification
Chronic pain is a serious pediatric health issue, affect-
ing up to 38% of children [1]. Those with difficult to 
manage pain are at higher risk for multiple physical and 
psychological complications as well as decreased func-
tionality [2–5]. Surgery and acute pain are predictors 
for long-term opioid use and developing chronic pain, 
which refers to pain that persists after three months 
and is associated with considerable functional disability 
and/or emotional distress [6–9]. The SickKids pediat-
ric Transitional Pain Service (pedTPS) at the Hospital 
for Sick Children (SickKids) in Toronto, Ontario, to our 
knowledge, is the first pediatric clinic of its kind in North 
America. It provides pain consultation for children dur-
ing peri-hospitalization care to limit the risk of and to 
“stop” pain before it becomes persistent or chronic [6]. 
The pedTPS is staffed by a team of anesthesiologists 
and advanced practice nurses, with consultation from 
pain psychologists, physical therapists, and occupa-
tional therapists, who work collaboratively to transition 
the patient from a major medical event to their regular 
routine, while addressing their transitional pain using a 
biopsychosocial model of pain. Referral to the pedTPS 
occurs preoperatively for patients with increased risk 
for acute pain or for developing persistent pain, such as 
child preoperative anxiety, pain unpleasantness, anxi-
ety sensitivity [10], catastrophizing [11], postoperative 
pain [12], pain medication use [13, 14], and/or functional 
disability [14]. Parental factors, such as parental anxiety 
[15], high parental pain catastrophizing [16, 17], and/or 
surgical factors, such as an especially painful procedure, 
(e.g., scoliosis surgery) may be associated with ongoing 
severe pain [16–19] and functional disability [15]. Post-
operative referral occurs for patients with high pain or 
high opioid use in hospital [15, 20]. Despite the integral 
role that transitional pain management plays in limiting 
the development of chronic or persistent pain, no stan-
dard pain assessment questionnaire exists to assess pain 
in the pediatric transitional pain setting. Therefore, our 
team sought to adapt a pain assessment questionnaire for 
this setting.

An important element of pain management is establish-
ing individualized goals with patients concerning their 
recovery, though this remains a gap in pain questionnaire 
development [21]. In fact, mismatched expectations for 
pain assessment and management have been linked to 
poorer patient outcomes [22]. Several self-reported pain 

assessment scales are used in the clinical setting that are 
concerned with the intensity of pain, such as the visual 
analogue scale (VAS) and the Numeric Rating Scale 
(NRS) [23]. Validity for such metrics have been con-
firmed through multiple studies, showing criterion and 
construct validity, as well as reliability and responsive-
ness [24–26]. Conversely, some pain intensity measures 
also reflect pain interference and pain unpleasantness 
[27] with the NRS reflecting pain intensity more rigor-
ously [19], while intensity still being influenced by other 
biopsychosocial factors including parental protective 
behaviours and disease activity [28]. Other assessment 
instruments are used to ascertain the nature of patients’ 
pain and the impact it has on patients’ lives, such as the 
Pediatric Pain Questionnaire (PPQ) [29]. Pain assess-
ment has been criticized in the literature for its failure to 
consider the subjectivity of pain, differences in recovery 
goals between healthcare providers and patients, and the 
complexities of pain, such as patients who might experi-
ence different levels of pain in different parts of the body 
[4, 29, 30]. There is disagreement across healthcare pro-
viders and patient populations regarding which tool(s) to 
employ and efforts have been made to identify the suit-
ability of specific scales for various adult patient popula-
tions [31, 32]. For instance, some previous studies have 
assessed adult patient preferences of various pain mea-
surements [31–33]. The studies identified to date have 
not focused on the priorities for pain assessment among 
pediatric patients, provided a platform for patients to 
specify what information they want collected about their 
pain, or explained how these preferences could be imple-
mented. Accurate and effective pain assessment is critical 
since the provider’s understanding of the patient’s pain 
will inform a treatment plan [23].

The Plan-Do-Study-Act model
The Plan-Do-Study-Act (PDSA) model is a quality 
improvement (QI) tool that involves testing and imple-
menting changes in a gradual manner for the improve-
ment of a product or process, such as a pain assessment 
questionnaire [34]. PDSA cycles allow researchers to 
observe changes over time and assess which changes are 
worthy of implementation [34].

The PDSA model has been used in studies aimed at 
improving pain assessment [35] with several focusing on 
pediatric populations [36, 37]. The PDSA methodology 
has been used to incorporate patient feedback in an older 
patient rehabilitation setting [38]. This QI project used 

Conclusion Most respondents were satisfied with the questionnaire and prefer “STOP” questions. Future studies will 
focus on testing the questionnaire for validity and reliability across pedTPS populations.
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the PDSA model to assess the implementation of a ques-
tionnaire that is validated in the pediatric chronic pain 
setting into the pediatric transitional pain setting.

Objectives
The primary objective was to use the PDSA model to 
adapt a chronic pain questionnaire for implementation 
in the pedTPS setting by incorporating patient and fam-
ily feedback. The secondary objective was to form an 

example of how the PDSA model can be applied for the 
improvement of clinical care through patient engage-
ment which could be applied in other clinical contexts.

Methods
Project design
By employing the PDSA model, this QI project involved 
adapting the mixed-method pain questionnaire used for 
the Pediatric Chronic Pain Registry (from the Ontario 
Chronic Pain Care Network) [39] to be used for pedTPS 
clinic visits, and then to seek feedback through a post-
questionnaire satisfaction survey from patients and their 
parents/guardians to ascertain their priorities in the 
assessment of their transitional pain (Fig.  1.). The sug-
gestions made in the satisfaction survey were reviewed 
and if deemed relevant to the patient population more 
broadly, the recommendation was adopted. This process 
allowed investigators to attempt to improve the assess-
ment questionnaire and to determine changes to satisfac-
tion over time. Feasibility was operationally assessed by 
patient and family satisfaction rate, completion rate, and 
time for completion.

Ethics
This project was approved by the Quality Improvement 
Projects Board (QIPB) of the Hospital for Sick Children. 
Traditional formal consent was not required as QI proj-
ects are rooted in program evaluation and no experi-
mentation is involved in the project. Further, patients 
would be completing the questionnaire for the clinic visit 
regardless of this project. The Research Ethics Board 
(REB) and QIPB co-developed this policy for QI projects 
with the understanding that care optimization is central 
to QI. The satisfaction survey automatically followed the 
questionnaire with no need for a separate link. Respon-
dents had the option to leave the satisfaction survey 
blank or to exit Research Electronic Data Capture (RED-
Cap™) at any time. It was also specified that care was not 
conditional on their responses to the satisfaction survey.

Procedures
Plan
With the understanding that there is no validated ques-
tionnaire for the pedTPS setting, and the understand-
ing that a fundamental goal of pedTPS is to prevent 
the development of chronic pain, investigators decided 
that a reasonable starting point for forming a question-
naire for the pedTPS would be to review existing ques-
tionnaires for chronic pain. The Director of the pedTPS 
and a pedTPS nurse practitioner reviewed the Ontario 
Chronic Pain Care Network Chronic Pain Registry [39] 
and agreed upon which pain-related scales in this chronic 
pain registry would be appropriate for gathering clinically 
important information in the context of the pedTPS. It 

Fig. 1 Plan-Do-Study-Act Cycle
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was decided that a questionnaire for assessing pain in the 
pedTPS setting adapted from the Chronic Pain Registry 
should include patient and parent-/guardian-proxy met-
rics for pain location, duration, and intensity, relevant 
Patient-Reported Outcomes Measurement Information 
System (PROMIS®) metrics [40] (Numeric Rating Scale 
v1.0 – Pediatric Pain Intensity 1a, Pediatric Short Form 
v1.0 – Sleep Disturbance 4a, Pediatric Short Form v2.0 – 
Pain Interference 8a, Pediatric Short Form v2.0 – Anxi-
ety 8a, Pediatric Short Form v2.0 – Depressive Symptoms 
8a, Parent Proxy Short Form v1.0 – Sleep Disturbance 
4a, Parent Proxy Short Form v2.0 – Pain Interference 8a, 
Parent Proxy Short Form v2.0 – Anxiety 8a, Parent Proxy 
Short Form v2.0 – Depressive Symptoms 6a), and the 
Pain Catastrophizing Scales, child (PCS-C) and parent 
(PCS-P) [41].

While these pain-related scales from the Chronic Pain 
Registry were included in the proposed adapted ques-
tionnaire for the pedTPS setting, a targeted literature 
search was completed to identify gaps in patient and fam-
ily input into questionnaire development as to propose a 
questionnaire for the pedTPS that is patient-informed. 
Common themes from the review were that qualitative, 
open-ended questions provide more robust patient infor-
mation since the structure allows patients to share their 
particular concerns, fears, and goals for treatment [42–
45]. With this knowledge, qualitative questions framed 
around the patient’s pain “story” were incorporated into 
the questions to ascertain patients’ and their parents’/
guardians’ particular concerns and goals.

Since this project involved the adaptation and imple-
mentation of a questionnaire, investigators also devel-
oped a post-questionnaire satisfaction survey to receive 
feedback and improve the questionnaire.

Do
The proposed questionnaire and survey were sent elec-
tronically to patients with separate questionnaire links 
for patients and parent(s)/guardian(s) during the week 
before their pedTPS clinic appointment in REDCap™. 
Participants received up to two electronic reminders 
before their appointment as needed. Those who did not 
complete the questionnaire before the appointment were 
given the opportunity to complete the questionnaire in 
the clinic on an iPad. The satisfaction survey was col-
lected after the questionnaire and was completely volun-
tary. Data were collected from July 29, 2019 to February 
13, 2020.

Study
All questionnaires were reviewed. Completeness as 
well as the reported satisfaction and clarity scores were 
recorded. The responses to the open-ended, qualita-
tive questions on recommendations to improve the 

questionnaire were analyzed and coded by two investi-
gators (CS, RG) for emerging themes in codebooks. Cat-
egories for respondents’ comments regarding what to 
remove or add to the questionnaire were established a 
priori by reviewing the various pain-related scores being 
used. Disagreements were resolved through consensus. 
The reported descriptive statistics reflect the final catego-
rization of comments by the investigators following their 
independent coding. The questionnaire content itself 
was reviewed in the patient’s appointment, but not con-
sidered for analysis in this project. Throughout the pro-
cess, recommendations for changes to the questionnaire 
that were relevant to the patient population were imple-
mented, cycling between the Do and Study stages until 
enrollment ended.

Act
After the project was completed, a comparative data 
analysis of the satisfaction survey was conducted to 
ascertain which version of the questionnaire was most 
acceptable to the pediatric transitional pain population. 
While initially investigators had delivered the question-
naire to patient-families for all appointments, a schedule 
for questionnaire delivery, based around significant mile-
stones (e.g., pre-surgical assessment, initial post-surgical 
assessment) was devised upon the completion of the 
project. PedTPS staff were trained about how to adminis-
ter the questionnaire moving forward, ensuring a smooth 
implementation into the clinical setting.

Patient population
A convenience sample was sought from all patients of the 
pedTPS who met the inclusion criteria below.

Inclusion criteria
The questionnaire was sent electronically to all patients 
being treated in the pedTPS who were fluent in English, 
eight years or older, and able to respond to the question-
naire. The questionnaire was also sent to parents/guard-
ians who were fluent in English. Parent proxy forms are 
an accepted practice in pain medicine to help verify 
reporting, fill gaps in completion as well as provide infor-
mation relevant to the pain experience that is not always 
captured with pediatric patients. For example, parental 
catastrophizing is separate from the child, but relevant to 
their pain experience [46].

Exclusion criteria
In keeping with PROMIS® standards, the questionnaire 
was not sent to patients who were developmentally 
younger than eight years old or to patients or parents/
guardians who were known to the pedTPS as not being 
fluent in English at this level regardless of developmental 
age [47].
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Materials and instruments
The project employed the newly developed pedTPS 
questionnaire. The REDCap™ questionnaire was sent 
electronically prior to visits in the pedTPS clinic. Addi-
tionally, a satisfaction survey was designed to assess the 
questionnaire. The satisfaction survey asked respondents 
to respond to the prompts, “The questionnaire captured 
what I think is important about my/my child’s pain” and 
“The language in the questionnaire was clear”, using a 
Likert-scale (5 = “Strongly agree”, 4 = “Agree”, 3 = “Nei-
ther agree nor disagree”, 2 = “Disagree”, 1 = “Strongly 
disagree”). Secondly, respondents were asked to use free-
text responses to make suggestions as to what they would 
have removed or added (if anything) to the questionnaire. 
The questionnaire versions, which were developed based 
on participant-led iterative modifications, were explored 
to determine if this process affected survey completion 
rate, survey comprehensiveness and clarity.

Data analysis
Quantitative analyses
Descriptive statistics were used to measure satisfaction 
with the questionnaire. Further, satisfaction was com-
pared across versions to determine if there was a superior 
version from the patient-family perspective.

We employed an ordinal mixed-model approach to 
accommodate both fixed and random effects. Fixed 
effects are factors that are unchanged, such as patient sex, 
while random effects are factors that could change across 
different respondents and different occasions of complet-
ing the questionnaire by the same respondent (e.g., their 
reason for referral to the pTPS, their pain symptoms and 
experiences, etc.) [48]. Consistent with QI principles, we 
asked patients only to participate if they already had an 
appointment at the pTPS and would therefore be com-
pleting the questionnaire as part of the clinical assess-
ment. This does mean, however, that some respondents 
only provided feedback once while others responded 
twice. For the latter group, there is a comparison in sat-
isfaction to be made across questionnaire versions. A 
mixed-model is well-suited for this scenario since it can 
take multiple measurements from a single respondent 
into account [48]. Further, a mixed-model can accom-
modate for differences in the amount of data reported by 
each participant [48]. ANOVA was used to confirm the 
findings from the mixed-model. A weighted Kappa coef-
ficient was calculated for measuring inter-rater reliability 
for the qualitative theme coding described below [49].

Qualitative analysis
In addition to the quantitative feedback, the satisfac-
tion survey asked respondents to share, in open-text 
style, which, if any, sections or questions they would 
have removed or added to the questionnaire. A thematic 

coding analysis was conducted using codebooks to 
categorize the most common preferences for the 
questionnaire.

Results
Survey completion rate, respondent characteristics, and 
overall satisfaction and clarity
Completion and characteristics
Over the project period, 184 questionnaires were sent 
electronically to patients and parents/guardians meet-
ing the inclusion criteria. Ninety questionnaires (90/184, 
48.91%) were fully completed, though since one partici-
pant completed the questionnaire and survey thrice, the 
third questionnaire was removed from analysis, resulting 
in 89 completed questionnaires. One respondent did not 
respond to the satisfaction survey so 88 surveys (88/89, 
98.88%) were included in analysis. Among those sent the 
questionnaire more than once, 88.68% completed it at 
least once. Since 19 respondents completed the question-
naire a second time, the 88 surveys analyzed belonged to 
69 respondents.

Of the 69 individual respondents, 32 (32/69, 46.38%) 
were patients and 37 (37/69, 53.62%) were parents/guard-
ians. Of the 88 survey responses, 42 (42/88, 47.73%) were 
patients and 46 (46/88, 52.27%) were parents/guardians. 
Paired patient-parent dyads accounted for 56 (56/88, 
63.64%) of the 88 completed questionnaires whereas 
32 questionnaires (32/88, 36.36%) were responded to 
by either a patient or a parent/guardian, but not both. 
Patients seen in the pedTPS are aged 8 to 18 years old 
and the ages of the patient respondents ranged from 10 
to 17 years old (overall: mean (M) = 14.55 years, standard 
deviation (SD) = 2.33; males: M = 15.44  years, SD = 1.85; 
females: M = 13.31  years, SD = 2.50). One male respon-
dent did not disclose their age. The sample appears some-
what reflective of the patient population who did not 
respond to the questionnaire, with greater representation 
of males where 19 (19/32, 59.38%) patient respondents 
were male and 13 (13/32, 40.63%) patient respondents 
were female.

Decision-making in survey versions and resulting final 
version
The project resulted in four versions whose details includ-
ing the date, the number of completed questionnaires of 
each version, and the substantive change(s) defining each 
version is summarized (Table 1.). The decision to make a 
revision to the questionnaire was informed by repeated 
concerns in respondents’ suggestions and agreement 
across investigators that the suggestions would be per-
tinent to most patients, rather than patient-specific cir-
cumstances which would be resolved individually. A 
change was only considered after a minimum of three 
respondents raised the same thematic concern. While 
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seemingly like a small number of respondents to merit 
a change to the questionnaire, the pedTPS population is 
quite heterogenous while the sub-groups (e.g., scoliosis, 
complex care, Nuss pectus repair, etc.) within the broader 
patient population are relatively homogenous. We 
wanted any changes made to the questionnaire to allow 
for customization to improve the experience of patients 
by limiting questionnaire burden and by considering spe-
cific clinical circumstances. Some of these changes were 
ethically based by adapting the questionnaire pathway to 
skip over some questionnaires that were irrelevant and 
emotionally triggering to some patients. This outlines 
an example of how we assessed a meaningful change. A 
pathway to the final version is outlined which reflects 

these amendments (Fig. 2.). Since there have been no sta-
tistically significant differences across the questionnaire 
versions, and the majority of respondents report satisfac-
tion with the questionnaire, the fourth and final version 
of the questionnaire has been adopted as it is the most 
thorough and incorporates the most patient feedback.

The first questionnaire version asked goal-based ques-
tions of the patients, but not of their parents/guardians to 

Table 1 Versions of the Questionnaire
Question-
naire 
Version

Date of 
Implementation

Number of Com-
pleted Question-
naires Associated 
with this Version

Defining 
Characteris-
tic/Change 
in Version

1 July 29, 2019 11 Original 
document

2 September 3, 2019 45 Parents/
guardians 
answer-
ing the 
goal-based 
questions 
which were 
only asked 
of patients 
previously

3 December 3, 2019 15 Added 
PROMIS® 
Pediatric and 
Parent Proxy 
Depressive 
Symptoms 
scales and 
question 
about cur-
rent pharma-
ceutical/
medication 
use for pain 
management

4 January 14, 2020 17 Question 
about 
mobility 
impairment 
is added in 
order for pa-
tients unable 
to walk/run 
to skip over 
the PROMIS® 
Pediatric and 
Parent Proxy 
Pain Interfer-
ence scales

Fig. 2 Final Questionnaire Pathway
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focus on patient goals without parental influence. After 
parents/guardians expressed the desire for a platform to 
discuss their goals for their child, these questions were 
added into the parent/guardian proxy form in the second 
version of the questionnaire. The respondent who had 
first made this suggestion completed the questionnaire 
after this amendment was made and changed their satis-
faction rating from 2.00 to 5.00.

The third questionnaire version reflected the addition 
of the PROMIS® Pediatric and Parent Proxy Depressive 
Symptoms scales and a question about current phar-
maceutical treatments for pain (if any). Several patients 
and parents/guardians had indicated interest in a ques-
tion that would inquire about patients’ emotional state 
and the pedTPS physician felt it was important that this 
information be measured objectively. Through consulta-
tion with two of the pedTPS psychologists, investigators 
implemented the PROMIS® Pediatric and Parent Proxy 
Depressive Symptoms scales.

The final version of the questionnaire included an 
amendment to the questionnaire pathway. By adding 
in the question, “Do you/does your child have a major 
mobility impairment?,” those who responded, “yes” 
would bypass the PROMIS® Pediatric and Parent Proxy 
Pain Interference scales. This change was applied to make 
the questionnaire more efficient for respondents with 
mobility issues and address repeated concerns raised by 
patients and parents/guardians about the relevance of 
questions relating to effects of pain on mobility in this 
setting for patients with a primary mobility impairment.

Satisfaction and clarity – effects of questionnaire version and 
questionnaire completion time
Sixty-six survey results (66/88, 75.00%) suggested that 
survey respondents felt the questionnaire captured 
important information about their/their child’s pain while 
only four survey results (4/88, 4.55%) reflected respon-
dents who disagreed with this conclusion. The remaining 
responses (18/88, 20.45%) were that of respondents who 
neither agreed nor disagreed. Among these 66 survey 
responses indicating satisfaction, 30 (30/66, 45.45%) were 
from patients and 36 (36/66, 54.55%) were from parents/

guardians. These proportions represented 71.43% (30/42) 
and 78.26% (36/46) of total responses belonging to these 
respective groups, suggesting that a greater proportion 
of parents/guardians than patients were satisfied with 
the questionnaire. Of the 88 surveys, a combined 77 
(87.50%) “strongly agreed” (25/88, 28.41%) and “agreed” 
(52/88, 59.09%) that the language in the questionnaire 
was clear. Among these 77 survey responses, 35 were 
from patients and 42 were from parents/guardians. These 
responses represented 83.33% (35/42) and 91.30% (42/46) 
of the total survey responses belonging to these respec-
tive groups, suggesting that a greater proportion of par-
ents/guardians than patients felt that the questionnaire’s 
language was clear. Only two survey responses suggested 
that respondents “disagreed” (1/88, 1.14%) or “strongly 
disagreed” (1/88, 1.14%) that the language was clear. The 
mean satisfaction scores for patients and parents/guard-
ians were 3.88 and 3.87 out of 5.00 respectively, while 
the mean clarity scores for patients and parents/guard-
ians were 4.17 and 4.09 out of 5.00. The combined mean 
satisfaction score for Version 4 was 4.00 out of 5.00 and 
the combined mean clarity score for Version 4 was 4.38 
out of 5.00. The complete record of patient- and parent/
guardian- respondents’ satisfaction and clarity ratings are 
reported in Table 2.

The mean completion time of the questionnaire was 
10 minutes, 14 seconds and the mode time of the ques-
tionnaire was ten minutes. Only six surveys (6/88, 6.82%) 
took respondents more than 15  min to complete the 
questionnaire. The results suggest that those who com-
pleted the survey in less time were more satisfied and 
found the questionnaire clearer. While changes in satis-
faction and clarity were observed across questionnaire 
versions and completion times, the mixed-model and 
ANOVA revealed that these differences were not statisti-
cally significant.

Qualitative analysis: categorizing patient-family feedback
Categorization of comments in the satisfaction survey
The full list of categories is reported in the Supplemen-
tary Material. It should be noted that one respondent 
elected to leave the open-response questions on the 

Table 2 *Response Ratings of Questionnaire Satisfaction and Clarity (Aggregate Data Across Versions)
Response Satisfaction 

(n = 88)
No. (%)

Response Breakdown Clarity (n = 88)
No. (%)

Response Breakdown
Patient 
Responses
(n = 42)
No. (%)

Parent/Guardian 
Responses
(n = 46)
No. (%)

Patient 
Responses
(n = 42)
No. (%)

Parent/Guard-
ian Responses
(n = 46)
No. (%)

Strongly Agree 18 (20.45) 9 (21.43) 9 (19.57) 25 (28.41) 15 (35.71) 10 (21.74)

Agree 48 (54.55) 21 (50.00) 27 (58.70) 52 (59.09) 20 (47.62) 32 (69.57)

Neither Agree Nor Disagree 18 (20.45) 11 (26.19) 7 (15.22) 9 (10.23) 6 (14.29) 3 (6.52)

Disagree 2 (2.27) 0 (0.00) 2 (4.35) 1 (1.14) 1 (2.38) 0 (0.00)

Strongly Disagree 2 (2.27) 1 (2.38) 1 (2.17) 1 (1.14) 0 (0.00) 1 (2.17)
*Please note that due to rounding, the totals may not add up to 100.00% exactly.
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survey blank while some other respondents made more 
than one comment and so the sum of comments does 
not equal 88. The calculated weighted Kappa coefficient 
demonstrated strong inter-rater reliability (weighted 
Kappa = 0.94, 95% CI = 0.929–0.958, p<0.001).

Suggestions regarding removing questionnaire elements
Ninety-one comments were made about what question-
naire elements to remove, 43 (43/91, 47.25%) made by 
patients and 48 (48/91, 52.75%) by parents/guardians. 
The most frequent response to the prompt regarding 
removing questionnaire elements was, “No Suggested 
Changes” with 57 (57/91, 62.64%) comments. This cat-
egory represented 58.14% (25/43) and 66.67% (32/48) of 
patients’ and parents’/guardians’ comments, respectively. 
Eleven (11/91, 12.09%) comments were categorized as, 
“Tailor (Mobility and Pain Interference)” since these sug-
gestions were about removing questions regarding mobil-
ity or other domains of life which are impeded by pain. 
In these comments, respondents expressed concern that 
the questions were too broad and did not encapsulate 
specific clinical circumstances, such as imposed post-
surgical restrictions on mobility or school attendance. 
Among these comments, five were made by patients and 
the remaining six were made by parents/guardians, rep-
resenting 11.63% and 12.50% of these groups’ comments. 
Of note, no respondents suggested the removal of the 
open-ended questions. The summation of all respon-
dents’ comments is reported in Table 3.

Suggestions regarding adding questionnaire elements
Ninety-three comments were made about what ques-
tionnaire elements to add, 44 (44/93, 47.31%) made by 
patients and 49 (49/93, 52.69%) by parents/guardians. 
The most common response to the prompt regard-
ing adding questionnaire elements was, “No Suggested 

Changes” with 46 (46/93, 49.46%) comments. Among 
these comments, 23 were made by patients and parents/
guardians each, representing 52.27% (23/44) and 46.94% 
(23/49) of these groups’ comments. Another four (4/93, 
4.30%) responses suggested adding elements to the ques-
tionnaire which they might have missed or overlooked 
while completing the questionnaire as their suggested 
additions were already reflected in the questionnaire. 
Adding more questions regarding “Medical History” and 
“Activities of Daily Life” were reflected in seven (7/93, 
7.53%) and eight (8/93, 8.60%) of the suggestions, respec-
tively. Adding further questions about the patient’s emo-
tional state accounted for five (5.38%) of comments. The 
summation of all respondents’ comments is reported in 
Table 4.

Discussion
Clinical significance
This is, to our knowledge, the first pain assessment ques-
tionnaire for the pediatric transitional pain setting and 
the first pain questionnaire to use the PDSA model to 
incorporate pediatric patient-family feedback for a pain 
assessment questionnaire in any setting. These findings 
reveal pain assessment questionnaires that lack free-
response questions might not be sufficient in capturing 
patient goals. This project successfully proposed a pain 
assessment questionnaire that reflects patient-family 
preferences that could be implemented into the pedTPS 
setting. Involving patients and families in questionnaire 
development may improve “pain readiness” which refers 
to the adoption of pain management suggestions that are 
vitally important for patient outcomes [50].

The standardized tool dilemma
The substantial comments about making the question-
naire more tailored to individual patients introduced 

Table 3 *Distribution of Survey Comments on what to Remove from the Questionnaire
Category If any, which sections of questions do you 

think could be removed from the question-
naire? (n = 91)
No. (%)

Response Breakdown
Patient Responses
(n = 43)
No. (%)

Parent/Guard-
ian Responses
(n = 48)
No. (%)

No Suggested Changes 57 (62.64) 25 (58.14) 32 (66.67)

Tailor Questionnaire to specific needs (Mobility and Pain 
Interference)

11 (12.09) 5 (11.63) 6 (12.50)

Repetition and Redundancy 6 (6.60) 4 (9.30) 2 (4.17)

Tailor Questionnaire to specific needs (General) 5 (5.49) 3 (6.98) 2 (4.17)

Unsure Respondent 5 (5.49) 2 (4.65) 3 (6.25)

Tailor Questionnaire to specific needs (Sleep) 3 (3.30) 2 (4.65) 1 (2.08)

Pain Description and Measurement 1 (1.10) 1 (2.33) 0 (0.00)

Typographical Revisions 1 (1.10) 0 (0.00) 1 (2.08)

Demographics 1 (1.10) 0 (0.00) 1 (2.08)

Satisfaction Survey 1 (1.10) 1 (2.33) 0 (0.00)
*Please note that due to rounding, the totals may not add up to 100.00% exactly.
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one of the challenges with using standardized scales, 
such as PROMIS® instruments. As a validated tool, clini-
cians using PROMIS® instruments cannot alter individual 
questions within the instrument. The PROMIS® question-
naires were designed to determine pain-related outcomes 
in children with chronic pain and not acute or transi-
tional pain [51] which may explain why some questions 
were irrelevant to some patients and parents/guardians.

Further, investigators did not want to remove the 
PROMIS® Pediatric Pain Interference scale all together 
since the measure captures the impact of pain on physi-
cal functioning for mobile patients. Likewise, answer-
ing questions which are not relevant to the patient could 
also bias the questionnaire and result in a less precise 
t-score which would affect clinical decision-making. For 
example, if a patient cannot walk or run, and so selects 
responses to these questions at random (since they can-
not be omitted or skipped), then the outcome t-score 
could be skewed, over- or underestimating the patient’s 
pain interference.

These conflicting factors were the basis for using the 
PROMIS® Pediatric Pain Interference scale only if a 
patient has no major mobility issues. This amendment 
was indicative of how investigators implemented patient-
family feedback while still ensuring the questionnaire 
would include provider-deemed necessary information.

Factors impacting satisfaction and clarity
The high level of satisfaction among first-time ques-
tionnaire respondents was promising, although the few 
respondents who were not satisfied are indicative of how 
questionnaires will not appeal to everyone. Further, while 
not a statistically significant improvement, there was a 
greater proportion of respondents who were satisfied 
with the questionnaire and who felt it used clear language 
among those who completed it more than once. This 
finding is possibly due to familiarity with the question-
naire and having the opportunity to see the implemented 

improvements, which could empower patients and fami-
lies knowing their feedback was utilized.

While clarity ratings remained quite high across all 
questionnaire versions, it is important to consider the 
implications of small changes in clarity across versions. 
Firstly, it exposes how incorporating patient feedback 
can be met with mixed reactions due to differing patient-
family preferences. Further, it suggests that the addition 
of questions provides patient and parental respondents 
greater opportunity to discuss their preferences, but also 
may inhibit clarity by making the questionnaire longer 
and more complex. The final questionnaire version, how-
ever, illustrates that it is possible to have a questionnaire 
that addresses multiple preferences without inhibiting 
clarity.

The mean and mode completion times were approxi-
mately ten minutes. Excessive paperwork that asks for 
information beyond what is clinically necessary has been 
shown to be a greater burden than raw completion time 
among patients and families across medical specialties 
[52]. It was, therefore, a priority for this pain assessment 
questionnaire to be efficient without comprising com-
prehensiveness in order to optimize implementation. 
The lack of a statistically significant relationship between 
questionnaire completion time and clarity is evidence 
that decreasing questionnaire length and completion 
time does not yield greater confusion or suggest that 
respondents who completed the questionnaire in less 
time had rushed or were less engaged.

Factors impacting completion rates
Duplicate opportunities to complete the questionnaire 
occurred only with in-person visits, which occurred 
for most new patients, but not for follow up visits, as 
per usual clinic practice. This may have improved the 
response rate, consistent with single-subject completion 
rates for web-based surveys [53].

Table 4 *Distribution of Survey Comments on what to Add from the Questionnaire
Category If any, what other questions do you 

wish had been asked? (n = 93)
No. (%)

Response Breakdown
Patient Responses
(n = 44)
No. (%)

Parent/Guard-
ian Responses
(n = 49)
No. (%)

No Suggested Changes 46 (49.46) 23 (52.27) 23 (46.94)

Pain Description and Measurement 10 (10.75) 5 (11.36) 5 (10.20)

Activities of Daily Life 8 (8.60) 4 (9.09) 4 (8.16)

Unsure Respondent 8 (8.60) 7 (15.90) 1 (2.04)

Medical History 7 (7.53) 1 (2.27) 6 (12.24)

Emotional State 5 (5.38) 3 (6.82) 2 (4.08)

Tailor Questionnaire to specific needs (General) 4 (4.30) 0 (00.00) 4 (8.16)

Suggestion is already reflected in the Questionnaire 4 (4.30) 1 (2.27) 3 (6.12)

Opposed to Questionnaires in General for Pain Assessment 1 (1.08) 0 (0.00) 1 (2.04)
*Please note that due to rounding, the totals may not add up to 100.00% exactly.
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The completion rates of the questionnaire and survey 
were lower than desired, but within the range of other 
patient-reported outcome questionnaires [53,54]. Factors 
such as negative previous experiences with completing 
questionnaires or the fact that patients and families could 
proceed with their appointment if the questionnaire is 
not completed, may yield lower completion rates in pre-
appointment conducted questionnaires. Time required 
to complete the questionnaire may also influence overall 
completion rates, but likely not response rates.

It is interesting that 88.68% of those sent the ques-
tionnaire more than once completed it at least once, 
suggesting that persistence or reminding may be use-
ful. Conversely, though, completion of second- or third-
time questionnaires could have been impacted by the 
frequency of their conduction. If a patient and parent/
guardian recently completed the questionnaire, they 
could be less inclined to complete it again since it may be 
perceived as burdensome and redundant if no significant 
changes in pain have occurred since the previous pedTPS 
appointment. This schedule is flexible and additional 
questionnaires can be delivered to patients and parents/
guardians on an as-needed basis. This strategy aims to 
decrease unnecessary burden for patients and parents/
guardians as well as improve the overall completion rate 
of the questionnaire in the pedTPS.

Importance of goal-based questions
The overall high satisfaction rate and the addition of 
the free-response, qualitative questions suggest patient-
family preference for using goal-based questions that 
enable patient partnership in care. Further, while some 
respondents suggested additional qualitative questions, 
no respondents suggested the omission of free-response 
questions. This is in stark contrast with the considerable 
number of recommendations to remove elements of the 
standardized PROMIS® or entire PROMIS® sections all 
together. These data shed light on the discussion regard-
ing the importance of mixed-methodology in pain assess-
ment for patients who prefer a conversational, goal-based 
approach to pain management.

These observations direct the major patient-family pri-
orities identified:

1. Story: Patients and families appreciate the 
opportunity to share their pain “story”, goals, and 
concerns for pain management, rather than respond 
to standardized questions which might not fully or 
accurately capture their priorities;

2. Time-Optimal: Less time spent by patients and 
parents/guardians on the questionnaire (without 
jeopardizing comprehensiveness) yields greater 
engagement. Clinicians should include solely 
medically necessary information;

3. Pertinent: To be included in the questionnaire, 
questions should be pertinent to the patient and their 
individual circumstances; repetitive or redundant 
questions decrease satisfaction and irrelevant 
questions decrease reliability of results.

Limitations
One limitation, not unique to this questionnaire, is the 
fact that basic literacy skills in English are required to 
use this pain assessment questionnaire. Accordingly, 
non-English speakers and children who are not develop-
mentally eight years or older could not actively partici-
pate and share their preferences. Some parents/guardians 
of children under the age of eight years old and/or who 
have an intellectual disability, who did have the opportu-
nity to complete the questionnaire, shared in their clini-
cal appointments that upon reviewing it, the proposed 
questionnaire did not encapsulate their concerns for their 
children.

Future clinical and research directions
While the PDSA model was appropriate for the itera-
tive nature of questionnaire development and feedback 
implementation, it did result in heterogenous and rela-
tively small sample sizes of respondents to each ques-
tionnaire version. As such, after establishing these 
preliminary patient and family preferences, we will next 
conduct concept elicitation and cognitive debriefing 
interviews to confirm and/or adjust these preferences fol-
lowed by a retest of the questionnaire with any changes 
incorporated in a larger sample from the pedTPS and 
other pediatric centres. This future work will help inves-
tigators to establish the reliability, validity, and generaliz-
ability of the questionnaire in this setting.

Conclusion
This QI project introduced a novel application of the 
PDSA model which uses patient and family feedback to 
modify a pediatric chronic pain assessment questionnaire 
for the pediatric transitional pain setting. The incorpora-
tion of mixed-methodology, that is, the combination of 
standardized pain scales and free-response, goal-based 
questions, was acceptable across most respondents, 
though analysis indicated preference for the goal-based 
questions. Improving questionnaire feasibility is based in 
optimizing questionnaire length, using patient-/family-
deemed clear language, ensuring sections are relevant to 
the patient or parent/guardian completing the question-
naire, and providing a platform for patients to share their 
goals for pain management.
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