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Measuring Patient Experiences of Integration
in Health Care Delivery: Psychometric
Validation of IntegRATE Under Controlled
Conditions

Rachel Thompson, PhD1,* , Gabrielle Stevens, PhD2,* ,
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Abstract
The objective of this study was to assess the psychometric properties of IntegRATE—a 4-item patient-reported measure of
integration in health care delivery—under controlled conditions. Adults who reported having received health care in the
previous year were exposed to a fictional health care scenario featuring good, mixed, or poor integration on 1 or 2 occasions.
They were then asked to imagine themselves as a patient in the scenario and complete IntegRATE and other measures. The
data collected were analyzed to assess the discriminative, concurrent, and divergent validity of IntegRATE and its test–retest
reliability and responsiveness using both “sum score” and “top score” scoring approaches. Six-hundred people participated in
the study with 190 taking part on 2 occasions. The IntegRATE sum score demonstrated discriminative validity, concurrent
validity, divergent validity, and responsiveness and partially demonstrated test–retest reliability. The IntegRATE top score
demonstrated concurrent validity, divergent validity, and responsiveness and partially demonstrated discriminative validity and
test–retest reliability. We conclude that the IntegRATE sum score exhibits encouraging psychometric properties and
performs more optimally than the IntegRATE top score.
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Introduction

Integration in the delivery of health care is “a way of orga-

nizing care delivery—by coordinating different activities to

ensure harmonious functioning—ultimately to benefit the

patients in terms of clinical outcome” (1). Although some

indicators of integration can be observed only by those who

deliver health care, others are experienced directly by

patients themselves. Four salient markers of health care inte-

gration from the patient perspective are effective informa-

tion transfer between health care team members, consistent

information provision by team members, respect and colla-

boration among team members, and clarity in the roles and

responsibilities of different team members (2).

There are significant advantages to integration in health

care delivery and these have led to elevation of the concept

in health policy and clinical practice guidelines around the

world. A recent systematic review of 167 studies evaluating

models of integrated care, for example, found that

integration improved patients’ satisfaction, perceived quality

of care, and access to services (3). This and other evidence

suggests that efforts to enhance integration may be particu-

larly beneficial for people with chronic disease, people with

multiple health problems, and people underserved by current

health services and systems.

Being able to measure the degree of integration in health

care delivery from the patient perspective is important.
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IntegRATE was developed to address the absence of a valid,

reliable, and scalable patient-reported measure of health care

integration (2). IntegRATE comprises 4 items that assess

patient experiences of health care in the domains of infor-

mation sharing, consistent advice, mutual respect, and role

clarity. Cognitive interviews with members of the public

found that integRATE items were clearly understood and a

subsequent pilot administration of the measure demonstrated

that it could be completed in less than one minute (2). How-

ever, the psychometric properties of IntegRATE remained

unassessed, precluding insights into whether it can be used to

validly and reliably measure health care integration from the

patient perspective. The objective of this study was to use

simulated health care experiences to examine whether Inte-

gRATE distinguishes between poor, moderate, and good

integration in health care delivery (discriminative validity),

captures meaningful changes in integration (responsive-

ness), produces the same results over time (test–retest relia-

bility), and relates to other measures as expected (concurrent

validity and divergent validity) (4).

Methodology

Design and Allocation

We conducted a 3 � 2 mixed fractional factorial study. The

between-subjects factor was the degree of integration featured

in a simulated health care experience to which participants

were exposed (good integration, mixed integration, poor inte-

gration) and the within-subjects factor was time (Time 1 (T1),

Time 2 (T2)). At T1, participants were randomized to either

the good integration, mixed integration, or poor integration

condition. At T2, participants were randomized to either the

good integration or poor integration condition. All randomi-

zation was automated within the online survey platform.

Participants and Recruitment

Participants were recruited by Qualtrics, a commercial panel

service based in the United States. Prospective participants

were provided with a link to a study information sheet and

invited to provide informed electronic consent to participate

in a survey. Those who provided consent, were aged 18 years

or older, and responded affirmatively when asked, “Have

you had a health issue that has led you to see different people

(eg, office staff, nurses, doctors, and other health profession-

als) in the past 12 months?” could proceed immediately to

the T1 survey unless a prespecified quota corresponding to

their sociodemographic characteristics (ie, age, gender, edu-

cational attainment) had already been met. Participants were

offered compensation by the panel service, which may have

included cash, airline miles, gift cards, redeemable points,

sweepstakes entries, or vouchers.

A subset of study participants (ie, those randomized to the

“good integration” or “poor integration” conditions during

the T1 survey) were recontacted 1 to 3 weeks later. They

were again provided with a link to a study information sheet

and invited to provide informed electronic consent to partic-

ipate in a survey. Those who provided consent could proceed

immediately to the T2 survey unless an overall participant

quota had already been met. As before, participants were

offered compensation by the panel service.

Materials

We created 3 fictional letters written by a couple describing

a recent health care experience as well as audio clips of the

letters being read aloud. The content of the letters was

informed by the conceptualization of health care integration

offered by IntegRATE. The letters followed a standard struc-

ture, were matched on word length and formatting, and var-

ied only in the degree of integration (ie, good, mixed, or

poor) featured in the experience (see Table 1 for key excerpts

and Supplementary File for complete letters). Maternity care

was chosen as the context for the health care experience

because it was considered a relatively relatable episode of

care that usually involves several people. The tone and lan-

guage in the letters was informed by our previous research

on patient experiences of maternity care. The letters were

also reviewed by a midwife and obstetrician to ensure rele-

vance to the United States context. The letters were assessed

as having a Flesch Reading Ease range of 74.3 to 75.1 and a

Flesch-Kincaid Grade Level range of 6.8 to 6.9.

Data Collection

Time 1 (T1). Participants reported their age, gender, educa-

tional attainment, race and ethnicity, and language(s) spoken

at home (5). Participants’ health literacy was also assessed

using a single item that asked, “How confident are you fill-

ing out medical forms by yourself?” (6,7) In line with rec-

ommendations, we classified responses of “Not at all,” “A

little bit,” and “Somewhat” as indicative of limited health

literacy (8,9) and “Quite a bit” and “Extremely” as indicative

of adequate health literacy. Participants were then presented

with the letter (and audio clip) corresponding to their rando-

mized condition, were asked to “Please imagine you are one

of the patients who wrote the letter and answer the following

questions,” and were presented with IntegRATE (2), the

Role Clarity and Coordination within Clinic subscale of the

Patient-Perceived Continuity of Care from Multiple Clini-

cians scale (10), and an item assessing perceptions of the

hospital’s receptivity to feedback (survey available on

request). The approach and language adopted to encourage

participants to imagine themselves in the simulated health

care experience were informed by previous research (11).

IntegRATE assesses integration in health care delivery

using 4 items (see Table 2) with responses assessed on a

3-point scale (3 ¼ “Never,” 2 ¼ “A little,” 1 ¼ “A lot,”

0 ¼ “Always”). For this study, IntegRATE was scored in

2 ways. The IntegRATE sum score (range 0-12) was calcu-

lated by summing item responses, with higher values indi-

cating more integration. The IntegRATE top score was
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calculated by applying a code of 1 (high integration) if the

response to all 4 items was “Never” and a code of 0 (limited

integration) if a participant’s response to 1 item or more was

“A little,” “A Lot,” or “Always.”

The 3-item Role Clarity and Coordination within Clinic

subscale of the Patient-Perceived Continuity of Care from

Multiple Clinicians scale measures the extent to which a

patient is given conflicting information and observes clini-

cians not working well together (10). Minor adaptations were

made to item wording to suit the clinical context described in

the letters. Participant responses were dichotomized and then

summed, yielding a total score (range 0-3) where higher val-

ues indicated less role clarity and coordination.

A newly developed item assessed perceptions of the

extent to which the hospital featured in the letter was recep-

tive to feedback from patients. Responses were assessed on a

5-point scale (1 ¼ “Not at all interested,” 2 ¼ “Slightly

interested,” 3 ¼ “Moderately interested,” 4 ¼ “Very inter-

ested,” 5 ¼ “Extremely interested”).

Time 2 (T2). Participants were presented with the letter (and

audio clip) corresponding to their newly randomized condi-

tion, were again asked to imagine being one of the patients

who wrote the letter, and were asked to complete same 3

instruments as at T1 (survey available on request).

Analysis

Preliminary analyses. Preliminary analyses were conducted to

compare the sample of participants to the US adult popula-

tion on sociodemographic characteristics and to compare the

equivalence of participants across the 3 conditions at T1

where cell sizes permitted.

Table 1. Letter Excerpts Demonstrating the Manipulation of Integration Across Conditions.

Good integration condition Mixed integration condition Poor integration condition

Domain: Consistent Advice
When I began to get a headache, we were nervous so

we called the hospital. The person on the phone
agreed with our doctor. Then, when we told her
about my headache, she said this was a good
reason to come in to the hospital right away. We
were clear it was the right thing to do and chose
to come in.

(As for poor integration
condition)

When I began to get a headache, we were nervous so
we called the hospital. The person on the phone
disagreed with our doctor. Then, when we told
her about my headache, she said that this was
common and to wait to see if it would settle. We
were unclear about what to do but chose to come
in, just in case.

Domain: Information Sharing
When we arrived at the maternity unit, the person at

the front desk knew we were coming, so we were
able to go straight through to the maternity unit.
Then, when we were getting settled in our room,
our nurse came in. He had been told about my
headache, so my blood pressure was taken right
away.

(As for poor integration
condition)

When we arrived at the maternity unit, the person at
the front desk didn’t know we were coming, and
we were asked the same questions again. Then,
when we were getting settled in our room, our
nurse came in. He had not been told about my
headache, so my blood pressure wasn’t taken until
30 minutes later.

Domain: Mutual Respect
Within the first couple of hours, a doctor, a

breastfeeding specialist, and our nurse had all
come by to help. They really seemed to enjoy
working together, which made a stressful situation
so much easier for us to deal with.

(As for good integration
condition)

Within the first couple of hours, a doctor, a
breastfeeding specialist, and our nurse had all
come by to help. They didn’t seem to enjoy
working together, which made a stressful situation
so much harder for us to deal with.

Domain: Role Clarity
While Sam massaged my lower back, where it was

hurting most, our doctor came into the room with
2 new people. Our doctor explained that they
were the doctor and nurse who had come to do
the epidural. Knowing why everyone was there
made us feel more in control.

(As for good integration
condition)

While Sam massaged my lower back, where it was
hurting most, our doctor came into the room with
2 new people. Our doctor did not explain who
these people were or what they were going to do.
Not knowing why everyone was there made us
feel less in control.

Table 2. IntegRATE Domains and Items.

Domain Item

Information sharing How often did you have to do or explain something because people did not share information with each other?
Consistent advice How often were you confused because people gave you conflicting information or advice?
Mutual respect How often did you feel uncomfortable because people did not get along with each other?
Role clarity How often were you unclear whose job it was to deal with a specific question or concern?

Thompson et al 3



Main analyses. Planned analytic methods for assessing the

discriminative validity, concurrent validity, divergent valid-

ity, test–retest reliability, and responsiveness of the Inte-

gRATE sum score and the IntegRATE top score (see

Supplementary File) were adapted from Barr et al (11).

Planned subgroup analyses. We planned to assess the validity

and reliability of the IntegRATE sum score and the Inte-

gRATE top score among subgroups based on gender and

health literacy where sample sizes permitted. Ultimately,

subgroup analyses were only conducted for the IntegRATE

sum score due to concerns about statistical power for the

IntegRATE top score and the established superiority of the

IntegRATE sum score in the main analyses. Other subgroup

analyses that were not reported due to small sample sizes are

indicated.

Data quality and treatment of missing data. We excluded par-

ticipants who completed the T1 survey in less than half of

the median completion time (based on the first 10% of

participants) from all study analyses. We excluded any

participant who completed T2 survey in less than half of

the median time (based on all participants) from all T2

analyses only (ie, test–retest reliability and divergent valid-

ity). Participants with any missing data on IntegRATE at

T1 were excluded from all analyses and participants with

any missing data on IntegRATE at T2 were excluded from

all T2 analyses only. Participants with missing data on the

Role Clarity and Coordination within Clinic subscale and/

or the item assessing hospital receptivity to feedback were

excluded from the relevant analyses only. Participants who

did not report a “Female” or “Male” gender (n ¼ 4) were

not included in subanalyses based on gender. Participants

with missing data on health literacy (n ¼ 5), all of whom

reported a highest level of schooling as “No schooling

completed, or less than 1 year” or “Nursery, kindergarten,

and elementary (grades 1-8)” were coded as having limited

health literacy.

Sample Size

In the absence of research on which to base effect size esti-

mates, we chose a target sample size of 50 participants per

cell for the analyses that used data collected on 2 occasions

(ie, test–retest reliability and responsiveness). Assuming that

50% of eligible participants would participate in the study on

both occasions, we had an overall target sample size of 600

participants.

Results

Participants

Six hundred and seventy-four participants were randomized

to a study condition at T1 and 600 were included in anal-

yses. Four hundred and four participants were invited to

participate in the T2 survey and 190 were included in

analyses (see Figure 1). The average time elapsed between

the T1 and T2 surveys was 16.6 days (SD ¼ 4.5 days; range

¼ 9.4-27.0 days).

The T1 sample was comparable to the US adult popula-

tion on gender, age, and educational attainment (12). The

sample overrepresented those not of Hispanic, Latino, or

Spanish origin (P < .001), those who spoke only English at

home (P < .001), and those of White only race (P < .001) (see

Table 3). We found no differences in participant character-

istics across the 3 conditions (data available on request).

Discriminative Validity

The discriminative validity of the IntegRATE sum score was

demonstrated as there were significant differences in scores

between participants exposed to good and mixed integration

scenarios at T1 and between participants exposed to mixed

and poor integration scenarios at T1 (see Table 4). The dis-

criminative validity of the IntegRATE sum score was also

partially demonstrated for participants with limited health

literacy (see Table S1) and demonstrated for participants

with adequate health literacy, who identified as female, and

who identified as male (see Tables S2-S4).

The discriminative validity of the IntegRATE top score

was partially demonstrated. There was a significant differ-

ence in the proportion of participants reporting high integra-

tion between those exposed to good and mixed integration

scenarios at T1 but not between those exposed to mixed and

poor integration scenarios at T1 (see Table 4).

Concurrent Validity

The concurrent validity of the IntegRATE sum score was

demonstrated by its strong association with the Role Clarity

and Coordination within Clinic subscale at T1 (see Table 4).

The concurrent validity of the IntegRATE sum score was

also demonstrated for all subgroups (see Tables S1-S4).

The concurrent validity of the IntegRATE top score was

demonstrated by its moderate association with the Role

Clarity and Coordination within Clinic subscale at T1 (see

Table 4).

Divergent Validity

The divergent validity of the IntegRATE sum score was

demonstrated by its weak association with the item assessing

hospital receptivity to feedback at T1 (see Table 4). The

divergent validity of the IntegRATE sum score was also

demonstrated for all subgroups (see Tables S1-S4).

The divergent validity of the IntegRATE top score was

demonstrated by its weak association with the item assessing

hospital receptivity to feedback at T1 (see Table 4).

Test–Retest Reliability

The test–retest reliability of the IntegRATE sum score was

partially demonstrated. Among all participants exposed to
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Figure 1. Participant flow diagram. aDoes not include those who consented and were screened for the study but discontinued participation.
The number of these participants is unknown but is not greater than n ¼ 454 given the known number of people who clicked on the survey
link. bSome participants were excluded because the relevant sociodemographic quota was met, while they were completing the survey.
cIncludes participants who attempted to take part but were unable to because the participant quota had been met and may also include
participants who started the time 2 survey but discontinued for their own reasons. The number of these latter participants is unknown but is
not greater than n ¼ 42 given the known number of people who clicked on the survey link.

Thompson et al 5



the same integration scenario at T1 and T2, there was good

reliability in scores over time. For participants exposed to the

good integration scenario at T1 and at T2, there was moder-

ate reliability in scores over time, but for participants

exposed to the poor integration scenario at T1 and T2, relia-

bility was poor (see Table 4). The test–retest reliability of the

IntegRATE sum score was also partially demonstrated for

participants with adequate health literacy, who identified as

female, and who identified as male (see Tables S2-S4) but

could not be determined for participants with limited health

literacy (see Table S1).

The test–retest reliability of the IntegRATE top score was

partially demonstrated. Among all participants exposed to

the same integration scenario at T1 and T2, there was mod-

erate agreement in scores over time. However, agreement

was fair for participants exposed to the good integration

scenario at T1 and T2 and could not be determined for those

exposed to the poor integration scenario at T1 and T2 (see

Table 4).

Responsiveness

The responsiveness of the IntegRATE sum score was

demonstrated by significant differences in scores when par-

ticipants were assigned to the good integration scenario and

then the poor integration scenario, and when participants

were assigned to the poor integration scenario and then the

good integration scenario (see Table 4). The responsiveness

of the IntegRATE sum score was also demonstrated for par-

ticipants with adequate health literacy, who identified as

female, and who identified as male (see Tables S2-S4) but

could not be determined for participants with limited health

literacy (see Table S1).

The responsiveness of the IntegRATE top score was

demonstrated by significant differences in the proportion

of participants reporting high integration when they were

exposed to the good integration scenario and then the poor

integration scenario, and when they were exposed to the poor

integration scenario and then the good integration scenario

(see Table 4).

Table 3. Participant Sociodemographic Characteristics by Time 1 Condition.a

Good (n ¼ 200)
Freq. (%)

Mixed (n ¼ 202)
Freq. (%)

Poor (n ¼ 198)
Freq. (%)

Total (n ¼ 600)
(%)

Population
(%)

Gender
Female 104 (52.0) 98 (48.5) 106 (53.5) 51.3 51.4
Male 95 (47.5) 102 (50.5) 91 (46.0) 48.0 48.6
Other 1 (0.5) 2 (1.0) 1 (0.5) 0.7 -

Age
18-44 years 98 (49.0) 97 (48.0) 86 (43.4) 46.8 46.8
45-64 years 64 (32.0) 66 (32.7) 76 (38.4) 34.3 33.9
65þ years 38 (19.0) 39 (19.3) 36 (18.2) 18.8 19.3

Educational attainment
High school graduate or less 77 (38.5) 80 (39.6) 76 (38.4) 38.8 40.9
Some college, no degree, or associate’s
degree

60 (30.0) 70 (34.7) 71 (35.9) 33.5 31.1

Bachelor’s degree or more 62 (31.0) 51 (25.2) 50 (25.3) 27.2 28.0
Prefer not to say 1 (0.5) 1 (0.5) 1 (0.5) 0.5 -

Ethnicity
Hispanic, Latino, or Spanish origin 17 (8.6) 18 (9.0) 9 (4.6) 7.4 15.5
Not of Hispanic, Latino, or Spanish origin 181 (91.4) 183 (91.0) 186 (95.4) 92.6 84.5

Race
One race 193 (97.5) 196 (97.5) 188 (95.9) 97.0 97.8
– White 163 (82.3) 165 (82.1) 160 (81.6) 82.0 74.8
– Black or African American 22 (11.1) 19 (9.5) 23 (11.7) 10.8 12.2
– American Indian or Alaska Native 2 (1.0) 1 (0.5) 2 (1.0) 0.8 0.8
– Asian 4 (2.0) 6 (3.0) 0 (0.0) 1.7 5.6
– Native Hawaiian or Other Pacific Islanderb 0 (0.0) 0 (0.0) 0 (0.0) 0.0 0.2
– Other 2 (1.0) 5 (2.5) 3 (1.5) 1.7 4.4
Two or more races 5 (2.5) 5 (2.5) 8 (4.1) 3.0 2.2

Language spoken at home
English only 178 (91.3) 180 (91.4) 181 (93.8) 92.1 78.7
Language(s) other than English 17 (8.7) 17 (8.6) 12 (6.2) 7.9 21.3

Health literacy
Limited 27 (13.5) 46 (22.8) 35 (17.7) 18.0 c

Adequate 173 (86.5) 156 (77.2) 163 (82.3) 82.0 c

aFrequencies may not add to the total due to occasional cases of missing data.
bNot included in population comparison due to cell count of 0.
cNo population data are available.
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Discussion

In this assessment of IntegRATE under controlled condi-

tions, the IntegRATE sum score demonstrated encouraging

psychometric properties. It yielded incrementally higher

scores as the degree of integration to which participants were

exposed increased, whether analyses were conducted

between participants (discriminative validity) or within par-

ticipants over time (responsiveness). It also yielded scores

that were strongly correlated with the 3-item Role Clarity

and Coordination within Clinic subscale of the Patient-

Perceived Continuity of Care from Multiple Clinicians scale

(10) (concurrent validity) and weakly correlated with a new

item assessing perceptions of hospital receptivity to patient

feedback (divergent validity). Repeated administration of

IntegRATE over time also yielded IntegRATE sum scores

that were correlated (test–retest reliability), but further anal-

yses indicated that this was evident only for participants

exposed to good integration and not for participants exposed

to poor integration. In contrast, the IntegRATE top score

performed relatively poorly in this study, only partially

demonstrating discriminative validity.

For the IntegRATE sum score, subgroup analyses con-

ducted among participants with limited and adequate health

literacy and among female and male participants generated

largely the same conclusions as for the sample as whole.

Particularly encouraging was the demonstration of concur-

rent validity and divergent validity and partial demonstration

of discriminative validity among participants with limited

health literacy. However, because we did not power this

study for subgroup analyses and there was only a small

sample size for some analyses, we recommend that these

subgroup findings be interpreted with caution and explored

further in future studies.

One of the main strengths of this study was our use of

simulated health care experiences that enabled us to test

psychometric hypotheses in a systematic and controlled

way. Many of the conclusions that we were able to draw

from this study, particularly those pertaining to the discri-

minative validity of IntegRATE, would not otherwise have

been possible without the allocation of significant

resources to the independent assessment of the integration

present in an entire episode of patient care. Efforts to max-

imize data quality, including the use of demographic quotas

to enhance population representativeness, the develop-

ment of fictional letters informed by our previous patient

experience research and provision of an audio version of

each letter to enhance understanding by participants with

lower levels of literacy comprise further strengths of this

study. The principal study limitation relates to the unknown

generalizability of assessments of integration made in

response to a concise written and audio account of an epi-

sode of care as opposed to one experienced firsthand

(potentially over an extended period of time). A second

study limitation was our inability to conduct some planned

subgroup analyses.

Conclusion

We conclude that IntegRATE, when scored using the sum

score approach, is a promising patient-reported instrument

for assessing integration in the delivery of health care. Given

that its brevity, simplicity, and condition-neutral focus make

IntegRATE relatively feasible for adoption in routine prac-

tice, particularly as compared to other measures (2), we rec-

ommend research confirming its psychometric properties in

the clinical setting, including when administered among

diverse patient populations. Related work assessing the min-

imum clinically meaningful difference as assessed by Inte-

gRATE is also warranted.
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