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Abstract

Objective: To study the psychometric properties of the Pediatric Inpatient Experience Survey

(PIES), a mail and phone survey for parent reporting of family-centered aspects of inpatient care

experiences.

Design: Two waves of cross-sectional survey data were collected by mail and phone in 2009 to de-

sign a measurement instrument with good psychometric characteristics. Additional cross-sectional

data from a mail administration in 2011 confirmed the measurement domains.

Setting: Free-standing pediatric hospital in the northeastern USA.

Participants: A convenience sample of English-speaking parents of hospitalized children, stratified

by patient type (medical versus surgical) and previous stays at this hospital (yes versus no), consti-

tuted the instrument design phase. Four hundred and seventy-nine (63%) of those approached

agreed to participate and were randomly assigned tomail or phone survey administration. Four hun-

dred and one of these respondents completed the first wave of the survey and 354 respondents com-

pleted the second wave. A shortened instrument was mailed to parents randomly selected from

patient discharge records. Data from 929 parents (response rate: 36.2%) were used for confirmatory

analysis of the created measurement domains.

Main outcome measures: The main outcome measures of this psychometric validation study were

individual item performance, test–retest reliability, internal consistency, and construct validity.

Results: The resulting survey includes 61 items with 35 rating items with satisfactory test–retest re-

liability loading on eight domains. The factor structure was supported by Cronbach’s alpha and con-

firmatory factor analysis. The survey supported construct validity in distinguishing betweenmedical

versus surgical and first time versus previous hospital stay groups known to differ with regard to

satisfaction. Comparing mail and phone administrations, differences in scores were exacerbated

in domain scores and showed the need for mode adjustment.
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Conclusion: PIES shows satisfactory test–retest reliability, internal consistency, and construct valid-

ity. A new domain measuring emotional connectedness to staff and the hospital is highly correlated

with overall satisfaction.

Key words: pediatric inpatient experience, validity, reliability, quality of care, family-centered care

Introduction

Emphasis on the evaluation of safety and quality of medical care in the
21st century has expanded from more traditional health outcomes
(e.g. mortality, medication errors etc.) to subjective evaluations by
patients and their families. In medical care for adult patients, these
evaluations are now regularly included as benchmarking measures
and in pay-for-performance contracts [1–3]. In the USA, a portion
of public insurance funding for adult care hospitals is now directly de-
pendent on the rating hospitals receive on the Hospital Consumer
Assessment of Healthcare Providers and Systems Survey (H-CAHPS®)
[4, 5] under the Patient Protection and Affordable Care Act of 2010
[6, 7]. The Centers forMedicaid andMedicare Services publicly report
data from this survey [8]. Private insurance companies have also
started to use ‘alternative quality contracts’ based on global budgets,
covering the ‘entire continuum of care for a defined population of en-
rollees each year’ [9] to lower medical spending while improving
healthcare quality; measures of patient experience and satisfaction
are now increasingly included in these contracts.

Both the H-CAHPS® and the recently developed pediatric
H-CAHPS® [10] are validated tools for measuring inpatient experi-
ences and are designed to provide benchmark data across hospitals.
However, these and other existing pediatric instruments do not ad-
equately reflect the increased importance of family-centeredness that
is conceptually at the core of improving healthcare quality [6]. In add-
ition, data from high-performing hospitals suggest that the response
scales in these surveys are not sensitive enough to show change.
Few inpatient experience surveys have been rigorously evaluated for
their psychometric properties [10–12], including performance under
different data collection modes (e.g. phone interview versus self-
administration), and focus on satisfaction rather than patient experi-
ence. The direct actionability from patient satisfaction survey results is
limited compared with reports of more objective patient experiences,
such as the reported frequency of desirable behaviors of the care team,
due to the complex interaction of expectations and experiences under-
lying patient satisfaction ratings [13].

Drawing from existing survey instruments [11, 14–26] and rele-
vant conceptual and research literature [27–30], we developed a new
survey tool intended to answer the need for survey items that (i) mea-
sure universal aspects of a pediatric inpatient experience that correlate
strongly with parents’ overall satisfaction with care, (ii) can be validly
answered by parents, (iii) provide actionable information so as to in-
form improvement initiatives, (iv) are sensitive to change and (v) can
be collected via multiple data collection modes (e.g. mail and phone)
with minor or no mode effects. This article describes the development,
and psychometric testing, of the Pediatric Inpatient Experience Survey
(PIES).

Methods

PIES was developed and tested in three phases. A pilot instrument of
104 items was developed in Phase 1. Phase 2 involved psychometric
testing and refinement and resulted in a shortened survey of 61

items. The measurement scales developed during psychometric testing
encompassed 35 rating questions from the 61 questions in total. Add-
itional validity testing using this shorter instrument was completed in
Phase 3. The study was classified as quality improvement rather than
human subject research by our Institutional Review Board, and was
therefore considered exempt.

Phase 1: PIES development

A multidisciplinary committee of 15 physicians, nurses, administra-
tors and survey methodologists from an urban free-standing pediatric
hospital in the northeastern USA oversaw the development of the
questionnaire and ensured content validity. We first conducted an ex-
tensive review of previously published patient experience measures
[11, 13–26, 31] and family-centered care literature to identify the
most common and salient themes. Common themes across measure-
ment tools included quality of nurses’ and physicians’ care, communi-
cation regarding care, the discharge process, hospital facilities and
pain management. We analyzed prior data from the hospital’s existing
patient satisfaction survey, originally developed by Homer et al. [31]
to identify items that had the greatest ‘predictive validity’ (i.e. those
most correlated with parents’ overall rating of care quality), and
thus should be retained in the new survey. Finally, we included add-
itional items to measure the patient- and family-centeredness of care,
such as parental participation in care decisions, and their level of ‘emo-
tional satisfaction’ with the hospital and its staff. The construct ‘emo-
tional satisfaction’ was derived from the research findings of the
Gallup® organization (Human Sigma® concept) regarding factors
most predictive of customer loyalty and satisfaction [32].

An initial draft survey was reviewed by two focus groups of parents
of children recently discharged from the hospital. The parents pro-
vided feedback regarding the ease of completing the survey, clarity
of wording and concepts being measured, appropriateness of survey
content, and other suggestions for improving the tool. The revised
draft was then tested in 12 cognitive interviews to assure that questions
were understandable and elicited the intended information. The result-
ing survey (the preliminary PIES) consisted of 104 items assessing 13
thematic dimensions (Supplementary material, Table S1) as well as pa-
tient/family demographics. At this stage, we included a larger item set
to allow for empirical selection of those that performed well psycho-
metrically. Most items were closed-ended and had a 5-, 6- or 7-point
Likert response scale as well as ‘yes/no’ or nominal response formats.
Four open-ended items gave respondents opportunities to provide
more detailed comments known to be important for identifying specif-
ic opportunities for quality improvement [33].

Phase 2: psychometric testing and refinement

For reliability and validity testing of the preliminary PIES, we recruited
a large convenience sample of English-speaking parents/guardians of
children receiving inpatient care (the validation sample). Recruitment
occurred just prior to discharge between November 2008 and June
2009 (63% of the families that were approached consented to partici-
pating in the study), and was stratified by patient type (medical versus
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surgical) and the number of previous hospital stays at this hospital
(none versus one or more) to ensure adequate representation. Partici-
pation rates were not significantly different across the stratification
groups. Following the verbal consent process, while in the hospital,
participants completed the Family-Centered Care Scale (FCCS), a
measure of their nursing care experience (data reported elsewhere)
[16] and received a parking voucher and a $10 gift card. Participants
were then randomly assigned to complete PIES 5 days after discharge
by one of two data collectionmodes, either phone ormail. Participants
completed all parts of the study in the same data collection mode as-
signed during recruitment. Phone interviews were completed by staff
trained in standardized interviewing [34]. Up to eight reminder calls
and phone interview attempts were made for mail and phone survey
respondents, respectively. To assess test–retest reliability, participants
completed PIES a second time approximately 2 weeks later, receiving a
$20 gift card after completion of the first survey, and an additional
$40 after completion of the second.

All psychometric analyses were conducted using STATA 12.1 [35].
Respondents in the validation sample who returned at least the first of
the two questionnaires were included in analyses. To evaluate item
performance in the preliminary PIES, we examined response distribu-
tion characteristics, including means and standard deviations, the
presence of floor and ceiling effects (<30% of the respondents chose
minimal or maximal score), and rates of missing values.

Reliability
We examined item and domain-level test–retest reliability using intra-
class correlation coefficients (ICC), with values >0.75 considered ex-
cellent, 0.40–0.75 fair to good and <0.40 poor [36]. We also used
Wilcoxon sign-rank tests and effect sizes (d) to detect differences in
test and retest scores, with d = 0.20 considered small, d = 0.50 moder-
ate and d = 0.80 large [37]. Internal consistency reliability among
items intended to measure the same thematic area was assessed
using Cronbach’s alphas, with values between 0.70 and 0.80 consid-
ered satisfactory in non-clinical applications [38].

Validity
Exploratory factor analysis (EFA) of the preliminary PIES using prin-
cipal axis factoring with orthogonal rotation was conducted to assess
the dimensionality and structural validity across all rating items in the
preliminary PIES. We examined the scree plot of initial eigenvalues
and compared a range of factor solutions to determine the best num-
ber of factors based on data fit and conceptual interpretability (Supple-
mentary material, Figure S1). Items with factor loadings of <0.50,
a generally accepted threshold indicating a poor fit of the item on a
factor, were candidates for deletion.

Based on the results of all item-level analyses, we shortened the in-
strument to 61 items, including demographic questions. These items
would serve as a core set of questions, to which additional ‘modules’
assessing more specialized aspects of care (e.g. surgical care experi-
ence, emergency room care etc.) could be attached on a rotating
basis. EFA was used to determine the factor structure among the re-
maining 35 rating items. Using the resulting domain structure of the
shortened PIES, we computed domain-level scores by following the
current H-CAHPS® scoring methodology [39]. Scores from 0 to 100
represented the percentage of items in the domain that were answered
with the best possible answer among all items in the domain answered
by the respondent. We assessed domain performance by examining
mean scores and score distributions, floor or ceiling effects, correlation
with overall care quality ratings (using Spearman correlation coefficients),

and mean score differences between mail and phone administrations
(using Mann–Whitney U tests).

We also tested domain-level construct validity by (i) comparing
scores across groups that were expected to differ (known-group valid-
ity) and (ii) examining correlations between domain scores and overall
quality of care ratings. Based on prior studies, we hypothesized that
PIES domain scores should differ based on patient type (medical ver-
sus surgical) [40], with parents of surgical patients having higher sat-
isfaction scores than parents of medical patients. Differences were also
expected with regard to the number of prior hospital stays (none ver-
sus any) [41], with first-time families scoring higher than those with
multiple stays. We compared mean domain scores between groups
using the Mann–Whitney U test.

To shorten the instrument, items were considered for deletion if
they showed little response variance, higher rates of missing values,
strong correlations with other items indicating potential redundancy,
or lower reliability or validity.We also used answers to the open-ended
questions to determine items for inclusion. Parental and hospital staff
perceptions of item importance, as indicated in focus groups, inter-
views and meetings, were also taken into account.

Phase 3: confirmatory testing

In Phase 3, we tested the fit of the factor structure identified in Phase 2
by using confirmatory factor analysis (CFA) of data collected from a
different parent sample. This sample was constructed from weekly
random samples of 40 inpatient discharges drawn from the same pedi-
atric hospital between January and July 2011 (confirmatory sample).
Due to lack of additional funding, this sample received PIES via mail
only and one reminder postcard 1 week later; no incentives were given.
Model fit was evaluated using the χ2 statistic, comparative fit index
(CFI; >0.90 acceptable, >0.95 excellent) and root mean square error
of approximation (RMSEA; <0.08 acceptable, <0.05 excellent) [42].

Results for individual items remaining in the final PIES version are
expressed as the percentage of respondents in the most positive re-
sponse category for each given question, the top-box score. This meas-
ure was used to evaluate the hospital’s performance in the validation
and the confirmatory samples. Domain scores represent the percentage
of items within a domain that respondents answered with the top-box
score among all answered items within the domain. This methodology
allows the assignment of a domain score to respondents who might
not have answered all items in a domain or for whom not all items
were applicable.

Results

Participants

Phase 1 focus group participants (N = 10) were mostly mothers (90%),
of white non-Hispanic race and ethnicity (70%), with at least some
college education (100%) and whose children had experienced at
least one prior stay in this hospital (70%). Areas of special importance
to these parents were coordination in admission and discharge pro-
cesses as well as the quality of communication between all parties in-
volved in the care (i.e. parents, nurses and physicians). Parents
indicated that they would like to evaluate attending and trainee
physicians independently, so we included two sets of items evaluating
physicians.

For psychometric testing of the initial 104-item PIES in Phase 2,
479 parents from a convenience sample agreed to participate, 401
(84%) completed the first survey and 354 (72%) completed both
survey administrations. On average, respondents needed 34.9 min
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(SD = 10.0) to complete the initial 104-item version of the survey on
the phone. Most respondents were female, of Caucasian race, had at
least some college education, and had private insurance (Table 1).

Over half of the pediatric patients had a chronic health condition
and nearly 40% had a hospitalization in the 6 months preceding the
survey. The high percentage of parents with college education, as well

Table 1 Patient and parent respondent characteristics—Phases 2 and 3

Characteristics Phase 2
Validation sample (n1 = 402)

Phase 3
Confirmatory sample (n2 = 929)

P-value

n (%) n (%)

Hospitalized child characteristics
Malea (n1 = 402; n2 = 929) 226 (56.4%) 494 (54.3%) 0.48
Hispanic ethnicity (n1 = 391; n2 = 916) 30 (7.7%) 88 (9.6%) 0.38

Race (multiple selections possible) (n1 = 392; n2 = 916)
Caucasian/White 320 (81.6%) 726 (79.3%) 0.15
African-American/Black 34 (8.7%) 71 (7.8%) 0.54
Asian 24 (6.1%) 73 (8.0%) 0.23
Other 19 (5.0%) 30 (3.2%) 0.11

Health insurance (n1 = 391; n2 = 891)
Public insurance 60 (15.4%) 131 (14.7%) 0.74
Private insurance 330 (84.3%) 759 (85.2%)
No insurance 1 (0.3%) 1 (0.1%)

Mean length of stay in daysa (SD) (n1 = 401; n2 = 929) 6.1 (12.20) 3.9 (10.45) <0.001
Age at admittancea (n1 = 401; n2 = 929)
Neonate (1–30 days) 13 (3.2%) 24 (2.6%) 0.26
Infant (30 days to <1 year) 49 (12.2%) 96 (10.3%)
1–4 years 94 (23.4%) 271 (29.2%)
5–12 years 143 (35.7%) 307 (33.1%)
13 years or older 102 (25.4%) 231 (24.9%)

Chronic health condition (n1 = 368; n2 = 921) 227 (61.7%) 455 (49.4%) <0.001
Child’s health (n1 = 394; n2 = 926)
Excellent 136 (34.5%) 385 (41.6%) <0.001
Good 136 (34.5%) 359 (38.8%)
Average 44 (11.2%) 111 (12.0%)
Fair/poor 78 (19.8%) 71 (7.7%)

Medical service (compared with surgical service) (n1 = 396; n2 = 929) 209 (52.8%) 441 (47.5%) 0.07
Complex diseasesa (multiple categories possible) (n1 = 401; n2 = 929)
Neuromuscular 24 (6.0%) 42 (4.5%) 0.25
Cardiovascular 46 (11.5%) 81(8.7%) 0.11
Respiratory 17 (4.2%) 33 (3.6%) 0.60
Renal 16 (4.0%) 31 (3.3%) 0.52
Gastrointestinal 11 (2.7%) 36 (3.9%) 0.28
Hematologic and immunologic 11 (2.7%) 6 (0.7%) <0.01
Metabolic 11 (2.7%) 18 (1.9%) 0.35
Malignancy 15 (3.7%) 27 (2.9%) 0.44
Other 34 (8.5%) 74 (8.0%) 0.76

Respondent characteristics
Relationship to child (n1 = 399; n2 = 915)

Mother 329 (82.4%) 778 (85.0%) 0.23
Father 69 (17.3%) 134 (14.6%)
Other adult relative 1 (0.3%) 3 (0.3%)

Education (n1 = 398; n2 = 911)
8th grade or less 3 (0.8%) 9 (1.0%) 0.32
Some high school 15 (3.8%) 18 (2.0%)
High school graduate or GED 43 (10.8%) 92 (10.1%)
Some college or 2-year degree 99 (24.9%) 214 (23.5%)
4-Year college graduate 124 (31.2%) 276 (30.3%)
More than 4-year college 114 (28.5%) 302 (33.2%)

Number of guardians child lives with (n1 = 399)
Two 332 (83.2%) N/Ab N/A
One, other 67 (16.8%)

Language spoken at home (n1 = 398)
English 375 (94.2%) N/Ab N/A
Other 23 (5.8%)

aBased on information from medical record; all other characteristics are self-reported by the respondent.
bThe questions were not included in the survey administered to the confirmatory sample.
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as the age distribution of the pediatric patients, was representative of
the hospital’s patient population.

African-American respondents completed both surveys less
frequently than Caucasians (odds ratio [OR] = 0.21, CI 0.11–0.43,
P < 0.001) or those of Hispanic ethnicity (OR = 0.43, CI 0.21–0.86,
P < 0.05). However, on the FCCS at recruitment, African-Americans
and Hispanics reported similar satisfaction with care compared with
respondents of other races or ethnicities, suggesting that the effect of
attrition bias on our study results should be minimal.

In Phase 3, 929 parents from a random sample of families com-
pleted the shortened 61-item final PIES version (response rate:
36.2%). Compared with the Phase 2 sample, Phase 3 participants
tended to have lower severity of illness, fewer chronic health conditions,
shorter hospital stays, higher ratings of overall patient health and fewer
hospital stays in the 6 months preceding the survey (Table 1). When
comparing ICD-9 diagnostic codes [43], the Phase 3 sample had
lower rates of endocrine, nutritional, metabolic and hematologic disor-
ders compared with the validation sample (Supplementary material,
Table S2) [44].

Psychometric properties

In EFA of Phase 2 data, we found that an 8-factor solution, explaining
67% of common variance across items, appeared to be the best factor
structure. Items intended tomeasure the same thematic domain generally
loaded together on a distinct factor. The 8-factor structure was corrobo-
rated by CFA of the confirmatory sample data (Supplementary material,
Table S3). Themodel fit was acceptable (CFI = 0.90; χ2 (506) = 2038.31,
P < 0.001; RMSEA= 0.057), indicating that dimensionality across PIES
items was generalizable and fit the prediction.

Internal consistency reliability within the identified factors was sat-
isfactory for all but the ‘Communication about Medications’ domain,
which had a Cronbach’s α of 0.55. Test–retest reliability was also
lower for this domain (ICC < 0.50), as well as for the Admission do-
main, compared with other domain scores that had moderate to good
test–retest reliability (Table 2).

Domain scores for the Phase 2 sample ranged from 49.4 to 73.8%
(Table 3), and contained a low percentage of missing values (0.3–
2.3%). Domain score distributions were negatively skewed, especially
for ‘Patient Comfort’, with 64%of the sample reporting themaximum
possible score. Correlations between domain scores and the overall
quality of care ratings were moderate to high, with correlations
being greatest for ‘Emotional Satisfaction’, ‘Partnership with Nurses’,
‘Partnership with Physicians’, and ‘Patient Comfort’ (Table 3). Corre-
lations between different PIES domains were in general also highest
among these four domains (0.47–0.71) (Supplementary material,
Table S4). The domain least correlated with any other domain was
‘Identification of Attending Physician’. PIES domains assessing nurs-
ing care and parent involvement in care have been previously reported
to show strong convergence with FCCS scores, supporting construct
validity of those PIES domains [16].

In comparing the two different administration modes, we found
that a substantial proportion of items (40%) in the final PIES showed
significant but small mean differences between mail and phone admin-
istrations, with phone tending to elicit higher ratings (analyses not
shown). While mode effects were small in terms of effect sizes at the
item level, domain-level scores amplified the differences since phone
respondents were more likely to choose the best possible rating
(Table 3). Domain score mode differences were greatest (>10%

Table 2 Domain-level psychometric reliability characteristics in the PIES validation sample: test–retest reliability and internal consistency

Dimension Overall mean
(SD)—test

Overall mean
(SD)—retest

P-value (Wilcoxon
signed-rank test)

Effect
size, d

ICC Cronbach’s
alpha (n = 396)

Partnership with nurses (n = 352) 69.4 (30.1) 69.0 (31.6) 0.78 0.02 0.73 0.89
Partnership with physicians (n = 352) 65.7 (31.7) 66.0 (32.3) 0.32 −0.01 0.67 0.88
Identification of attending physician (n = 346) 49.4 (50.1) 51.2 (50.1) 0.52 −0.04 0.50 N/A
Patient comfort (n = 347) 74.6 (37.3) 72.5 (37.4) 0.20 −0.03 0.50 0.70
Communication about medications (n = 240) 57.9 (39.1) 61.5 (42.0) 0.06 −0.07 0.42 0.55
Admission (n = 348) 58.8 (40.4) 59.1 (40.7) 0.67 −0.01 0.43 0.70
Discharge and home care preparation (n = 351) 64.7 (37.5) 65.6 (38.6) 0.20 −0.002 0.59 0.89
Emotional satisfaction (n = 350) 62.9 (40.6) 64.1 (40.7) 0.35 −0.03 0.60 0.86

Table 3 Descriptive statistics, mode differences and correlation with overall rating for PIES domains

PIES domains Mean (SD) % of Respondents
with minimum
value

% of Respondents
with maximum
value

Median
(interquartile
range)

%
Missing
values

Phone–mail
mean difference
(P)

Correlation
with overall
rating

Partnership with nurses (n = 395) 69.5 (29.9) 3.5 27.9 78 (56–100) 0.25 4.6 (0.17) 0.53
Partnership with physicians
(n = 395)

65.7 (31.4) 6.1 24.3 75 (44–100) 0.25 5.6 (0.12) 0.47

Identification of attending
physician (n = 387)

49.4 (50.1) 50.7 49.3 0 (0–100) 2.27 2.3 (0.65) 0.22

Patient comfort (n = 391) 73.8 (38.0) 16.4 63.9 100 (50–100) 1.26 12.1 (0.004) 0.47
Communication about
medications (n = 296)

58.8 (39.2) 23.3 40.9 50 (50–100) 0.76 7.9 (0.10) 0.33

Admission (n = 389) 58.9 (40.5) 25.5 43.2 50 (0–100) 1.77 10.7 (0.008) 0.36
Discharge and home care
preparation (n = 393)

65.5 (37.5) 15.0 41.7 83 (33–100) 0.76 14.7 (0.0002) 0.38

Emotional satisfaction (n = 392) 62.8 (40.9) 21.9 45.2 75 (25–100) 1.01 16.1 (0.0001) 0.56
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point difference) for ‘Emotional Satisfaction’, ‘Discharge and Home
Care Preparation’, ‘Patient Comfort’, and ‘Admission’.

In testing the ability of PIES domain scores to differentiate groups
expected to have differing scores, we found, as hypothesized, that
nearly all domains showed significantly higher scores for surgical com-
pared with medical patients, and for first-time patients compared with
patients with prior stays (Table 4). As expected, scores for the ‘Identi-
fication of Attending Physician’ domain tended to be higher among
non-first-time patients.

Parents’ experiences with care

Parents’ experiences with care at this hospital are shown for items in
the order they appear in the final PIES for both the Phase 2 validation
sample and the Phase 3 confirmatory sample (Table 5). Since answers
from the confirmatory sample are based on a random sample of
patients discharged from the hospital, we can assume that these
responses are more likely to represent experiences of the total patient
population. Avery high percentage of parents reported that nurses and
physicians were always courteous (84.4 and 86.3%) and explained
things in away parents could understand (83.3 and 81.2%). Similarly,
most parents trusted the knowledge and skills of physicians (84.2%),
less so for nurses (75.2%) and reported more frequently that physi-
cians listened carefully to what parents had to say (81.1% compared
with 78.3% for nurses). Similar percentages of parents reported that
staff did everything to control their child’s pain and always explained
what new medicines were for (84.3 and 82.6%). Less than half of par-
ents reported that their concerns or complaints were promptly ad-
dressed by nurses (46.2%), and only a little more than half felt that
nurses provided them with enough help with their child’s daily care
(57.7%). Less than half of the parents also reported that they were al-
ways told about the side effects of new medicines (45.8%). It was also
only slightly easier for parents to let nurses, compared with physicians,
know about any concerns they had (46.2 versus 40.7%)

About two-thirds of parents reported good communication among
nurses (67.3%), physicians (63.5%), and between nurses and physicians
(65.4%), were able to identify the physician in charge of their child’s care
in this hospital’s teaching environment (62.6%), felt that they were kept

informed about test results and their child’s treatment (65.7%), and felt
that they were included in planning and decision-making (66.3%).

Experiences with the admission process was the part of hospital
stays rated lowest by parents, with only 58.6% reporting that the ad-
mission process was well organized and 30.2% responding that staff
provided a reason for delays. Even though nearly three quarters of par-
ents reported knowing what problems to watch out for at home
(70.9%), who to call if they had questions (68.0%), how to deal with
their child’s potential pain at home (73.3%), and how to give newmed-
icines at home (76.8%), only 61.5% felt that they were well prepared to
leave the hospital and care for their child at home.Overall, an average of
about two-thirds of parents were always satisfied during their stay with
regard to the hospital delivering on its promises (58.2%), having a repu-
tation that could be trusted (74.9%), staff treating the parents and child
the way they wanted to be treated (66.0%), and staff having a positive
attitude toward their work (69.4%).

Table 3 displays the average domain scores summarizing indivi-
dual items. The domains with the lowest scores were ‘Main Physician’,
‘Communication about Medications’ and ‘Admission’, potentially
highlighting areas for quality improvement. ‘Patient Comfort’ had
the highest mean score, followed by ‘Partnership with Nurses’.

Discussion

Patient evaluations of hospital care experiences are now regularly in-
cluded as benchmarking measures and in pay-for-performance con-
tracts, and they have recently been shown to have high correlations
with more traditional measures of clinical care quality [7, 45, 46].

This report describes the development, refinement and psychomet-
ric testing of the PIES, a survey instrument focused more on objective
parent-reported experiences rather than solely on satisfaction during a
child’s hospital stay. PIES builds on previous measures by including
both domains that are universally found in other patient experience
measures (e.g. nursing care, physician care, the admission and dis-
charge processes, quality of communication, and others) and domains
that address more current priorities, such as family-centered care and
how emotionally connected parents feel to staff and the hospital.

Table 4 Mean comparisons of PIES domains by patient type and previous inpatient stays

Dimension Overall
mean (SD)

Surgical
patients
mean (SD)

Medical
patients
mean (SD)

Effect
size, d

P-value
(Wilcoxon–
Mann–
Whitney test)

First-time
patients
mean (SD)

Multiple
times patients
mean (SD)

Effect
size, d

P-value
(Wilcoxon–
Mann–
Whitney test)

Partnership with nurses
(n = 395)

69.5 (29.9) 71.3 (28.6) 67.8 (31.0) 0.11 0.37 73.9 (28.5) 66.5 (30.4) 0.25 0.012

Partnership with
physicians (n = 395)

65.7 (31.4) 71.6 (28.6) 60.3 (32.8) 0.34 0.001 69.7 (30.6) 63.1 (31.5) 0.21 0.029

Identification of
attending physician
(n = 387)

49.4 (50.1) 59.0 (49.3) 40.7 (49.2) 0.37 0.0003 45.2 (49.9) 52.4 (50.1) −0.14 0.16

Patient comfort
(n = 391)

73.8 (38.0) 77.0 (36.0) 70.8 (39.6) 0.16 0.128 76.7 (36.7) 71.9 (38.7) 0.12 0.20

Communication about
medications (n = 296)

58.8 (39.2) 58.4 (38.4) 59.1 (40.0) −0.02 0.825 63.5 (38.8) 55.9 (39.0) 0.20 0.10

Admission (n = 389) 58.9 (40.5) 66.8 (38.9) 51.7 (40.7) 0.37 0.0002 62.3 (40.5) 56.6 (40.4) 0.14 0.16
Discharge and home
care preparation
(n = 393)

65.5 (37.5) 70.5 (34.9) 60.9 (39.2) 0.24 0.020 65.1 (39.0) 65.9 (36.3) −0.02 0.85

Emotional satisfaction
(n = 392)

62.8 (40.9) 67.6 (38.5) 58.3 (42.6) 0.22 0.028 67.3 (40.3) 59.7 (41.0) 0.19 0.035
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Results of item- and domain-level analyses suggest satisfactory
test–retest reliability and internal consistency for nearly all PIES do-
mains. Based on these findings, the 35 rating items of the final
61-item PIES represent a reliable, multi-dimensional survey tool that
can measure the most salient aspects of a parent’s experience with
their child’s hospital stay. This survey was designed to be used as a
core questionnaire, with additional ‘modules’ assessing specific topics
(such as the care provided in the emergency department or in intensive
care units) added on a rotating basis. This approach reduces survey
length and respondent burden while providing necessary detailed in-
formation important for quality improvement assessment.

In addition, compared with item distributions found using the
3-point response scale in the hospital’s prior survey, PIES items,
with their longer response scales, showed fewer ceiling effects and
more normal distribution (analyses not shown); this theoretically

allows for more sensitive measurement of change that could not be
tested in this cross-sectional non-interventional study design.

We found small differences at the item level between different data
collection modes. As expected, data from phone surveys showed high-
er average ratings when compared with data from mail surveys [47].
The top-box domain scoring methodology increased these effects as
previously reported by Elliott et al. [48]. A mode adjustment should
therefore be developed if using both modes to collect data or if data
collected using both modes are compared.

The survey results are similar overall to results found in studies
using patient satisfaction surveys to evaluate inpatient pediatric
care from a parent’s point of view, both in the USA and in Europe
[11, 19, 22, 31, 49]. Domain scores show that about two-thirds of
the parent participants report to have had a good experience through-
out their child’s inpatient stay; however, large standard deviations

Table 5 Respondents choosing top-box percentage of rating items by domains for validation and confirmatory sample

Domains and items Number and percentage of respondents choosing the top-box

Validation sample Confirmatory sample

Partnership with nurses
Were courteous and respectful to parents and child 82.7 (332/401) 84.4 (779/923)
Listened carefully to what parents had to say 70.8 (283/400) 78.3 (723/923)
Explained things in a way parents could understand 76.5 (306/400) 83.3 (770/924)
Parents felt confidence and trust in knowledge and skill of nurses 63.3 (253/400) 75.2 (694/923)
Was easy for parents to let nurses know about any concerns 71.4 (267/374) 46.2 (343/743)
Addressed parents’ concerns or complaints promptly 60.0 (189/315) 67.6 (505/747)
Parents felt nurses had good communication among themselves 57.7 (228/395) 67.3 (621/923)
Parents felt physicians and nurses worked well together 58.2 (231/397) 65.4 (604/923)
Gave enough help with child’s daily care 60.4 (157/260) 57.7 (515/893)

Partnership with physicians
Were courteous and respectful to parents and child 88.0 (337/383) 86.3 (797/924)
Listened carefully to what parents had to say 78.1 (300/384) 81.1 (744/918)
Explained things in a way parents could understand 78.2 (301/385) 81.2 (748/921)
Parents felt confidence and trust in knowledge and skill of physicians 78.9 (302/383) 84.2 (775/921)
Was easy for parents to let physicians know about any concerns 56.2 (208/370) 40.7 (309/760)

Parents felt physicians had good communication among themselves 52.5 (221/396) 63.5 (583/918)
Physicians did not make parents confused by telling different things 43.5 (156/359) 53.0 (426/804)
Parents were kept informed about test results and treatment 58.5 (234/400) 65.7 (606/923)
Parents were included in planning and making decisions 56.7 (224/395) 66.3 (611/922)

Identification of Attending Physician
Parents clearly knew which physician was in charge of child’s care 49.4 (194/393) 62.6 (575/919)

Patient Comfort
Staff did everything to control child’s pain 76.9 (266/346) 84.3 (691/820)
Staff was attentive to child’s comfort during tests and procedures 71.5 (274/383) 72.5 (670/924)

Communication about medications
Staff told parents what new medicines were for 76.9 (230/299) 82.6 (568/688)
Staff told parents about side effects of new medicines 40.0 (118/295) 45.8 (313/683)

Admission
Admission process was well organized 56.7 (220/388) 58.6 (541/923)
Staff provided reason for delay in admitting or seeing child 33.6 (75/223) 30.2 (120/397)

Discharge and home care preparation
Parents and child were well prepared to leave hospital 64.0 (254/397) 61.5 (569/925)
Staff prepared parents to care for child at home 58.0 (217/374) 61.2 (540/883)
Parents knew what problems they should watch out for 68.9 (261/379) 70.9 (627/884)
Parents knew who they should call if questions or concerns 71.3 (271/380) 68.0 (600/882)
Staff prepared parents to deal with child’s potential pain at home 64.0 (197/308) 73.3 (554/756)
Staff prepared parents to give child new medicines at home 69.8 (210/301) 76.8 (541/704)

Emotional satisfaction
Hospital delivers on its promises 53.2 (210/395) 58.2 (527/905)
Hospital has a reputation that can be trusted 72.3 (287/397) 74.9 (681/911)
Staff treated parents and child the way they wanted to be treated 63.8 (254/398) 66.0 (602/913)
Staff have a positive attitude toward their work 63.1 (251/398) 69.4 (635/915)
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show that there remains room for patient experience improvement.
Ratings are generally highest with regard to the partnership with
nurses and physicians and patient comfort, especially with regard to
courtesy and kindness of the nursing staff [22, 50]. Parents continue
to not feel supported in their child’s care, presenting additional oppor-
tunities for quality improvement [31, 50].

Our study revealed lower experience scores for admission and
discharge process similar to prior studies such as that by Homer et al.
[31] suggesting problems of a more systemic nature.

Limitations

Our study has a number of limitations. First, we developed and tested
PIES at a single urban free-standing pediatric hospital, limiting the
generalizability of our findings at this point in time. Testing in multiple
institutions across the USA has only recently been completed. Second-
ly, the survey was only available in English and, therefore, responses
might be less representative of families who are not English-speaking.
Thirdly, the response rate of 36.2% for the confirmatory sample could
open the results to potential nonresponse bias. Unfortunately, this is a
fairly typical response rate for patient experiences surveys in the USA
[48]. Fourthly, the domain on communications about medications
failed to achieve the recommended minimum of Cronbach’s alpha of
0.70, despite the fact that item and domain distributions were generally
less skewed than those found with the prior survey. Test–retest reliability
was generally good, indicating promise for detecting change over time.
The extension of response scales should make PIES more amenable to
measure change, an important survey characteristic given the rise of
benchmarking and pay-for performance requirements, and the need to
evaluate effects of quality improvement activities. Future studies should
explorewhether the survey instrument can be further shortened to a smal-
ler number of theoretically important and well-performing questions.

Conclusion

We have developed a comprehensive 8-domain 61-item survey, known
as PIES to assess parental experiences with inpatient pediatric hospita-
lizations. PIES generally provides items and domains with acceptable re-
liability (test–retest and internal consistency) and validity (content and
known-group validity), with known properties for paper and phone
data collection. Even though the survey focuses on measuring experi-
ences rather than satisfaction, it includes a novel domain, parental emo-
tional satisfaction, which shows a strong relationship to global rating
questions. Less skewed item distributions show promise for measuring
change over time and an improved ability to assess the impact of quality
improvement initiatives using PIES compared with other tools. The
quality of PIES has been acknowledged through full endorsement
from the National Quality Forum as a child health quality measure
(NQF# 0725) [51]. Future validation work will include the administra-
tion of PIES at different hospitals and in different languages.

Supplementary material

Supplementary material is available at INTQHC online.
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