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Abstract

Purpose To evaluate the concurrent validity of the

PROMIS Pediatric Global Health measure (PGH-7), child-

report and parent-proxy versions.

Methods Surveys were administered via home computer

on two separate occasions (December, 2011 and August/

September, 2012) to a convenience sample of 4636 chil-

dren 8–17 years old and 2609 parents who participated in a

national Internet panel. Data analysis included: (1) evalu-

ations of differences in PGH-7 scores between groups

defined by sociodemographics, clinical characteristics, and

access to health care; (2) associations with 15 PROMIS

pediatric measures; and (3) correlations with two health-

related quality-of-life instruments, the KIDSCREEN-10

and PedsQL-15.

Results PGH-7 scores were lower for children with

chronic conditions, Hispanic ethnicity, low socioeconomic

status, and barriers to accessing health care. The PGH-7

showed excellent convergent and discriminant validity

with PROMIS pediatric measures of physical, mental, and

social health. The PGH-7 was strongly correlated with the

KIDSCREEN-10, which assesses positive health, and

moderately correlated with the PedsQL-15, which assesses

problems with a child’s health.

Conclusions The PGH-7 measures global health, sum-

marizing a child’s physical, mental, and social health into a

single score. These properties make it a useful clinical,

population health, and research tool for applications that

require an efficient, precise, and valid summary measure of

a children’s self-reported health status. Future research

should prospectively evaluate the PGH-7’s capacity to

detect change that results from alterations in clinical status,

transformations of the healthcare delivery system, and

children’s health development.
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Abbreviations

PRO Person-reported outcome

PROMIS Patient-reported outcomes measurement

information system

PGH Pediatric global health

IEP Individualized educational program

EAP Expected A posteriori

Introduction

An individual’s assessment of an outcome that comes

directly from the individual without interpretation by a

clinician or anyone else is called a person-reported out-

come (PRO). Children as young as 8 years have the
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cognitive and socioemotional skills to complete self-re-

ported PROs [1, 2]. A pediatric PRO may be an expression

of how a child feels physically or emotionally, what a child

can do in terms of executing actions or participating in

desired activities, or how a child evaluates their health or

life. Summary assessments of a person’s self-reported

health overall, across physical, mental, and social dimen-

sions, have been called global health [3].

The most widely used global health measure is the

single item that asks: ‘‘Overall, how would you rate your

health?’’ Response options range from poor to excellent.

The item’s simplicity, applicability across the lifespan, lack

of intellectual property restrictions, and usefulness as a

predictor of healthcare utilization [4] and mortality [4, 5]

account for its inclusion in many health and healthcare

surveys. Despite these advantages, this single item lacks

variation, particularly within pediatric populations. Eight in

ten children say their health is excellent or very good [6], a

ceiling effect that limits discrimination of levels of health

status and detection of important changes in health.

Compared with single-item indicators, multi-item

scales improve precision, discrimination of population

health, and sensitivity to change. The National Institute of

Health’s Patient-Reported Outcomes Measurement Infor-

mation System (PROMIS�) has developed multi-item

scales for adult self-reported global health [3], and

recently one for child self-reported global health (PGH-7)

[7]. The two measures are based on the same conceptual

framework [8]. Together they comprise a life course

approach (from ages 8–85 years) for measurement of

global health that is freely available via the PROMIS Web

site (www.nihpromis.org).

The purpose of this manuscript is to evaluate the con-

current validity of PGH-7. We present known-group

assessments regarding how well the PGH-7 discriminates

pediatric populations by sociodemographic characteristics,

clinical characteristics, and differences in access to care.

To examine convergent and discriminant validity, we

present the PGH-7’s associations with 15 other measures of

pediatric self-reported health. Lastly, we contrast the PGH-

7 with the KIDSCREEN-10 and PedsQL measures, which

provide summary assessments of health-related quality of

life.

Methods

The Institutional Review Board of the Children’s Hospital

of Philadelphia approved study procedures (protocols

10-007684 and 12-009560). Informed consent for child

participants was obtained from parents and assent was

obtained from children.

Data collection and study samples

We collected survey data via home computers on two sep-

arate occasions: December, 2011 (Sample 1) and August–

September, 2012 (Sample 2). Participants were recruited

from a national Internet panel maintained by Op4G, a pri-

vate research community whose approximately 250,000

members participate in Internet-based surveys using their

home computers. Op4G participants are volunteers, and

although they are spread across the USA, the panel is not

nationally representative (see Op4G.com for more detail).

Questionnaires were administered in English and

available in child-report and parent-proxy versions. Parents

were asked to decline participation if their child had a

cognitive limitation that precluded him or her from

responding independently.

For study sample 1, five study forms were used. Each

contained the PGH-7 and a subset of the following PRO-

MIS pediatric measures: psychological stress experiences,

physical stress experiences, life satisfaction, positive affect,

meaning and purpose, family belonging, or family

involvement. Participants were randomly assigned to

complete one of the five forms. For study sample 2, par-

ticipants were randomly assigned to complete one of two

study forms. Each contained the PGH-7, KIDSCREEN-10,

the PedsQL-15, and a subset of the following PROMIS

pediatric domains: physical function mobility, physical

function upper extremity, pain interference, fatigue, anxi-

ety, anger, depression, and peer relationships.

For both study samples, we specified the participant

quotas for age–gender-form combinations based on the

Census 2010 age–gender distributions of US children.

Op4G sent e-mail invitations in waves to members with

children. Those who screened positive as having children

aged 8–17 years were eligible to participate. Email invi-

tations were stopped for a given age–gender-form group

once the quota had been satisfied. The e-mail system that

Op4G used did not allow for recording of the number of

members contacted, so participation rates could not be

computed for this study.

Parents completed a questionnaire first and then asked

their child to complete a separate questionnaire. Parents

were instructed to allow their child to complete the ques-

tionnaire privately. In Sample 1, once we had met pre-

established quotas, parents completed the consent materials

only before asking their child to complete the child-re-

spondent questionnaire.

Measures

Table 1 summarizes the variables and measures by study

sample and respondent.
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Table 1 Measures and variables by respondent and study sample

Variable name Categories/definition Sample 1 Sample 2

Respondent Respondent

Child Parent-

proxy

Child Parent-

proxy

Child characteristics

Age 8–12 years; 13–17 years X X X X

Gender Male; female X X X X

Race White; Black/African-American; Asian/Pacific Islander; other X X X X

Ethnicity Hispanic/Latino; Non-Hispanic/Latino X X X X

Individualized

educational program

Child’s school has provided an individualized educational program to guide

delivery of special education supports: yes; no

X

Health insurance Child’s type of healthcare insurance coverage during the past 12 months: public;

private; uninsured

X X

Household composition One adult caregiver at home; more than one adult caregiver at home X X

Family income Annual household income:\$40,000; $40,000 or more X X

Geographic residence Northeast; Southwest; Southeast; Midwest; West X X

Access to care barriers Difficulty or delays obtaining medical care, dental care, or behavioral health

care: yes; no, for each of the six variables

X

Parent characteristics

Relationship to child Mother; father; other X X

Age 18–34 years; 35–44 years; 45? years X X

Educational attainment Some high school; high school; some college or technical degree or associate’s

degree; college degree or higher

X X

Child’s health status

Chronic conditions Presence of attention deficit hyperactivity disorder, autism spectrum disorder,

asthma, diabetes, depression/anxiety, or other chronic condition; any of these

(yes/no) and indicators for each one (yes/no)

X

Special healthcare need Child has a chronic condition that is associated with a functional limitation, high

use of medical services, need for specialized care, or an emotional/behavioral

problem: yes; no

PROMIS pediatric

global health

Health overall across physical, mental, and social dimensions (seven-item scale) X X X X

PROMIS pediatric

family belonging

Feelings, beliefs, and experiences of being a valued member of the family (eight-

item scale)

X X

PROMIS pediatric

family involvement

Consistency and quality of the child’s activities with family members (eight-item

scale)

X X

PROMIS pediatric

psychological stress

Thoughts or feelings about self and the world in the context of environmental or

internal challenges (eight-item scale)

X X

PROMIS pediatric

physical stress

Physically experienced sensations, such as arousal, agitation, pain, and

gastrointestinal distress, that are associated with responses to internal or

external challenges (eight-item scale)

X X

PROMIS pediatric

meaning and purpose

A sense that life has purpose and there are good reasons for living (eight-item

scale)

X X

PROMIS pediatric life

satisfaction

Global and context-specific evaluations of one’s life (eight-item scale) X X

PROMIS pediatric

positive affect

Momentary positive or rewarding affective experiences such as pleasure, joy,

elation, contentment, and happiness (eight-item scale)

X X

PROMIS pediatric

upper extremity

function

Activities that require use of the shoulder, arm, or hand, such as writing, using

buttons, or opening containers (eight-item scale)

X X

PROMIS pediatric

mobility

Activities of physical mobility such as getting out of bed or a chair or running

(eight-item scale)

X X

PROMIS pediatric pain

interference

Consequences of pain on social, cognitive, emotional, physical, and recreational

activities and enjoyment in life (eight-item scale)

X X
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PROMIS pediatric global health (PGH-7)

The PGH-7 has seven items, each with five response

options, covering children’s general, physical, mental, and

social health [7]. The item wordings are: (1) In general,

would you say your health is: (poor–excellent); (2) In

general, would you say your quality of life is: (poor–ex-

cellent); (3) In general, would you rate your physical

health: (poor–excellent); (4) In general, would you rate

your mental health, including your mood and ability to

think: (poor–excellent); (5) How often do you feel really

sad? (never–always); (6) How often do you have fun with

friends? (never–always); and, (7) How often do your par-

ents listen to your ideas? (never–always)

The measure was developed with input from experts,

parents, and children. All items were well understood by

children as young as age 8 years in cognitive interviews.

The PGH-7 has no floor effects and about 5 % score at the

ceiling. It has excellent internal consistency [Cronbach’s

alpha: 0.88 (child) and 0.84 (parent-proxy)] and 2-week

test–retest reliability [intraclass correlation coefficients of

0.73 (child) and 0.74 (parent-proxy)]. The scale is unidi-

mensional and without differential item functioning by age,

gender, race, or ethnicity [7].

Items have been calibrated using the item response

theory graded response model. Scoring was done using the

Bayesian Expected A Posteriori (EAP) estimation proce-

dure, which accounts for the pattern of responses on each

item [9]. The item parameter estimates previously reported

[7] were used for scoring.

PROMIS pediatric measures

For study sample one, eight-item short forms for newly

developed PROMIS pediatric measures for psychological

stress experiences [10], physical stress experiences [10],

positive affect [11], life satisfaction [11], meaning and

purpose [11], family belonging, and family involvement

were administered. They were scored in the direction of

their names (e.g., high scores on the stress measures indi-

cate greater levels of stress) and scaled to a mean 0 and

standard deviation of 1 using the EAP methodology.

Table 1 continued

Variable name Categories/definition Sample 1 Sample 2

Respondent Respondent

Child Parent-

proxy

Child Parent-

proxy

PROMIS pediatric

fatigue

Overwhelming, debilitating and sustained sense of exhaustion that decreases

one’s ability to do school work and to function at one’s usual level in family or

social roles (eight-item scale)

X X

PROMIS pediatric

anxiety

Fear, worry, and hyperarousal (e.g., nervousness) that reflect autonomic arousal

and the experience of threat (eight-item scale)

X X

PROMIS pediatric

anger

Angry mood (e.g., irritability, reactivity), aggression (verbal and physical), and

attitudes of hostility and cynicism (eight-item scale)

X X

PROMIS pediatric

depression

Negative mood (e.g., sadness), decrease in positive affect (e.g., loss of interest),

negative views of the self (e.g., worthlessness, low self-esteem), and negative

social cognition (e.g., loneliness, interpersonal alienation) (eight-item scale)

X X

PROMIS pediatric peer

relationships

Quality of relationships with friends and other acquaintances (eight-item scale) X X

KIDSCREEN-10 General health-related quality of life (ten-item scale) X X

PedsQL-15 summary

score

Global assessment of health-related quality of life that encompasses problems

with physical functioning, emotional functioning, social functioning, and

school functioning (15-item scale)

X X

PedsQL physical health Physical functioning assessed as problems with walking, running, and lifting

objects (five-item subscale)

X X

PedsQL psychosocial

health

Composite of emotional, social, and school functioning subscales (ten-item

scale)

X X

PedsQL emotional

function

Evaluates problems with anxiety, anger, and sadness (four-item subscale) X X

PedsQL social function Assesses problems with peer relationships (three-item subscale) X X

PedsQL school function Evaluates problems attention, memory, and school work (three-item subscale) X X
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For study sample 2, eight-item short forms were

administered for the PROMIS pediatric measures for upper

extremity function [12], mobility [12], fatigue [13], pain

interference [14], anxiety [15], depressive symptoms [15],

anger [16], and peer relationships [17]. These measures

were also scored using the EAP methodology.

KIDSCREEN-10

The KIDSCREEN-10 provides a Rasch-scaled summary

score, based on ten items [18], and was derived from the

52-item KIDSCREEN [19, 20]. The KIDSCREEN is a

generic measure of children’s health-related quality of life

that was developed simultaneously in several countries to

ensure cross-cultural relevance and harmonization of the

conceptual framework and the item-level concepts. The

KIDSCREEN-10 score encompasses physical (physical

well-being), psychological (psychological well-being,

moods, and emotions), social (social support and friends,

social acceptance), family (relationship with parents,

autonomy), and school-related dimensions of health and

quality of life for children and adolescents between the

ages of 8 and 17 years [21]. Statistical analyses show that

the items of the KIDSCREEN are understood similarly

across different cultures, age groups, and genders and for

different diseases and disorders.

PedsQL

The Pediatric Quality of Life Inventory Generic Core

Scales (PedsQL 4.0) were developed to measure the health-

related quality of life of children and adolescents. They are

available as self-reported and parent-proxy-reported ver-

sions. We used the 15-item short form, which provides a

total score and subscales for physical health (five items),

emotional functioning (four items), social functioning

(three items), and school functioning (three items). The

response options for the PedsQL items ask children to rate

how much of a ‘‘problem’’ they are experiencing with a

given item concept. The pediatric scales have good relia-

bility, and children without health conditions achieve

higher scores than do those who are chronically or acutely

ill [22].

Sociodemographics

In both study samples, parents provided information on the

child’s age, gender, race, ethnicity, insurance, household

composition, family income, parental age, and parental

educational attainment. We obtained the three-digit zip

codes from parents and linked them to census data to

determine region of residence. In study sample 1, parents

reported whether their child had received an individualized

educational program (IEP) from his or her school.

Children with chronic conditions

Parents were asked whether their child had a health con-

dition that was expected to last more than 12 months, and,

if so, they were asked to provide the name of the condition.

Parents were also administered the Children with Special

Health Care Needs Screener, a measure of chronic health

problems that require health services or cause functional

limitations [23, 24].

Access to care

In study sample 2, parents responded to six questions on

difficulty or delays in obtaining medical care, dental care,

and behavioral health care in the past 12 months. The

questions were modified items from the Household Survey,

Access to Care Section of the Medical Expenditure Panel

Survey [25]. Items were modified to make them self-report.

Data analysis

To evaluate the concurrent validity of the PGH-7, we

started by constructing a set of hypotheses that were based

on well-established empirical associations. We expected

children with lower socioeconomic status, presence of

chronic conditions, or educational needs requiring special

education interventions to score lower on the PGH-7 than

counterparts. Furthermore, we expected that children with

poorer access to care, indicative of unmet health needs,

would have lower PGH-7 scores.

Regarding convergent and discriminant validity, we

hypothesized that measures of physical symptoms (PRO-

MIS pain interference, fatigue, and physical stress experi-

ences) and emotional distress (PROMIS anxiety, anger,

depressive symptoms, and psychological stress experi-

ences) would be negatively associated with the PGH-7.

Measures of children’s positive psychological experiences

(PROMIS positive affect, life satisfaction, meaning and

purpose), their social relationships (PROMIS peer rela-

tionships, family belonging, and family involvement), and

physical functioning (PROMIS upper extremity function

and mobility) were expected to positively correlate with the

PGH-7.

To assess known-group validity, we performed multi-

variable linear regressions that included all available

sociodemographic and clinical characteristics. The depen-

dent variable was child-reported PGH-7 score. Because of

the multiple comparisons, a critical value of 0.01 was used

for detection of differences between groups. Separate

regressions were performed for sample 1 only, sample 2

Qual Life Res (2016) 25:739–751 743
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only, and both samples combined. Because the PGH-7

score was centered at mean zero with standard deviation of

one, beta coefficients represented multivariable adjusted

differences between groups expressed in standard deviation

units.

We estimated the associations between the child-re-

ported PGH-7 score and access to care indicators using

T tests to compare mean child PGH-7 scores between

groups for each binary indicator. Cohen’s d was computed

as a measure of effect size.

Finally, we computed the PGH-7’s correlation with

other PROMIS pediatric measures, the KIDSCREEN-10,

and the PedsQL scales using polychoric correlations cal-

culated in StataMP (version 13).

Results

Overall 7245 individuals participated in the two surveys:

4636 children 8–17 years old and 2609 parents of these

children. We contrasted the two study samples and found

several differences (Table 2). To determine whether we

could combine these samples for some analyses, we

examined each of the seven items in the PGH-7 for uniform

and non-uniform differential item functioning (DIF) by

sample, using the LORDIF R package [26], and found no

substantive DIF, using a criterion of 2 % change in

Mcfadden’s pseudo-R2.

Figure 1 shows the box plot distributions of PGH-7

scale scores, for both the child and parent-proxy versions,

by the five categories from the general health item. The

PGH-7 increases monotonically for both child and parent-

proxy respondents. Figure 1 also shows variation in global

health within each general health response option.

Known-group analyses were done using multivariable

regression that controlled for covariates in Table 2. The

PGH-7 was positively correlated with socioeconomic status

(i.e., income and parent educational attainment) and neg-

atively associated with presence of a chronic condition or

special healthcare need (Table 3). Children with chronic

conditions had PGH-7 scores that were from 0.53 to 1.30

standard deviation units lower than counterparts without

those conditions. The 26 % of children in study sample 2

with a special healthcare need had PGH-7 scores 0.78

standard deviation units lower than the 74 % of children

without a special healthcare need.

Regardless of the specific access barrier, children with

more difficulties obtaining health care had lower PGH-7

scores (range -0.48 to -0.67 standard deviation unit dif-

ferences) than those who did not experience access barriers

(Table 4). The effect size was largest for delays in

obtaining needed behavioral health care.

The PGH-7 was correlated in the hypothesized direc-

tions with 15 PROMIS measures of pediatric self-reported

health, demonstrating excellent convergent and discrimi-

nant validity (Table 5). PGH-7 correlations were lowest

with physical functioning measures (child 0.24–0.32; par-

ent-proxy 0.26–0.35), intermediate for physical symptoms

(child -0.28 to -0.55; parent-proxy -0.25 to -0.54) and

negative psychological functioning (child -0.41 to -0.55;

parent-proxy -0.27 to -0.55), and highest with social

health (child 0.57–0.60; parent-proxy 0.42–0.58) and sub-

jective well-being (child 0.68–0.73; parent-proxy

0.65–0.74).

The PGH-7 was strongly correlated with the KIDSC-

REEN-10 and had moderate correlations with the PedsQL

(Table 6).

Discussion

Global health represents a summary assessment of a per-

son’s overall health. This study provides evidence from

cross-sectional analyses in support of the construct validity

of PGH-7 as a short multi-item scale of global health for

children. It can be administered as a self-report for children

8–17 years old, and a parent-proxy tool for children 5-17

years-old. PGH-7 scale scores detect more variation in

children’s global health than the single-item general health

rating, suggesting that it may be more useful for population

health surveys. Another important limitation of a single

global health summary score is that it does not capture the

multi-dimensionality of child health.

The strengths of our work were the large samples we

obtained to evaluate the measure across diverse groups; the

contrasts with a large number of domain-specific measures

of physical, mental, and social health; and, the associations

with existing health-related quality-of-life measures.

Assessment of the representativeness of the study samples

was limited by the method used for recruiting participants

from the Internet panel. Denominator information on the

number of participants contacted could not be collected,

which prevented us from computing participation and

response rates. Although the sample was obtained from

across the country, it cannot be considered nationally

representative, but instead should be considered a national

convenience sample. This limitation is particularly impor-

tant when interpreting the absolute levels of global health,

which are likely to be higher than a national probability

sample, assuming that less healthy children are less likely

to participate in Internet surveys. Finally, administration of

the survey via home computers does not allow for moni-

toring of the potential impact of parental presence on

children’s responses to health questions.
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Table 2 Participant

characteristics by survey sample
Characteristic Sample 1 Sample 2

n (%) n (%)

Survey respondents

Child 3635 1001

Parent-proxy 1608 1001

Child participants

Age (years)

8–12 2357 (65 %) 501 (50 %)

13–17 1278 (35 %) 500 (50 %)

Gender

Female 1680 (46 %) 361 (36 %)

Male 1955 (54 %) 640 (64 %)

Ethnicity

Hispanic/Latino 370 (10 %) 164 (16 %)

Non-hispanic/Latino 3265 (90 %) 837 (84 %)

Race

White 2948 (81 %) 628 (63 %)

Black/African-American 282 (8 %) 111 (11 %)

Asian/Pacific Islander 170 (4 %) 141 (14 %)

Other 235 (7 %) 121 (12 %)

Geographic area

Rural 559 (15 %)

Urban/suburban 3076 (85 %) n/a

Geographic region in the USA

Northeast 589 (16 %)

Southwest 325 (9 %)

Southeast 1097 (30 %)

Midwest 1001 (28 %)

West 623 (17 %) n/a

Chronic condition

No 1215 (76 %)

Yes 393 (24 %) n/a

Specific chronic conditions

Attention deficit hyperactivity disorder 102 (6 %)

Autism spectrum disorder 98 (6 %)

Asthma 28 (2 %)

Diabetes 26 (2 %)

Depression/anxiety 16 (1 %)

Other chronic conditions 111 (7 %) n/a

Special healthcare need

Yes 235 (26 %)

No n/a 654 (74 %)

Annual household income

Less than $40,000 483 (30 %) 410 (41 %)

$40,000 or more 1125 (70 %) 591 (59 %)

Health insurance

Public 498 (31 %) 314 (32 %)

Private 1015 (63 %) 600 (60 %)

Uninsured 95 (6 %) 78 (8 %)
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Our results demonstrated that global health was lower

for children from low-income families, with Hispanic

ethnicity, living in single-parent families, and with parents

who had low educational attainment as compared with

counterparts. We did not detect, after controlling for

socioeconomic status, differences in global health by race

categories. Using a new measure of self-reported health,

we have corroborated the well-established health dispari-

ties that are unfortunately characteristic of US children. We

suggest that because of its simplicity, good psychometric

properties, variability in the population, and ability to

detect health disparities, the PGH-7 should be considered

Table 2 continued
Characteristic Sample 1 Sample 2

n (%) n (%)

Individualized educational program

Yes 342 (21 %)

No 1266 (79 %) n/a

Family composition

One adult caregiver at home 242 (15 %) 249 (25 %)

More than one adult caregiver at home 1366 (85 %) 752 (75 %)

Parent-proxy participants

Relationship to child

Mother 1190 (74 %) 525 (52 %)

Father 288 (18 %) 392 (39 %)

Other 130 (8 %) 84 (8 %)

Age (years)

18–34 440 (28 %) 321 (32 %)

35–44 724 (46 %) 400 (40 %)

45? 424 (27 %) 280 (28 %)

Educational attainment

Some high school 28 (2 %) 63 (6 %)

High school/GED 271 (17 %) 192 (20 %)

Some college/technical degree/associate’s degree 658 (41 %) 270 (28 %)

College degree or higher 651 (40 %) 445 (46 %)

Fig. 1 Distribution of the PGH-

7 scores for each category of the

general health item. The graphs

show the distributions of the

PGH-7, separately for child self-

report and parent-proxy, for

each response option from the

general health item. The boxes

provide the PGH-7 scores for

the 25th (lower lines of the

boxes), 50th (middle lines), and

the 75th (upper lines of the

boxes) percentiles
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Table 3 Multivariable regression adjusted sociodemographic and clinical correlates of the child-reported PGH-7

Characteristics Beta coefficient (p value)

Both studies (n = 2609) Study 1 (n = 1608) Study 2 (n = 1001)

Study

Study 1 Referent n/a n/a

Study 2 20.16 (<0.001)

Age–gender group

8–12-year-old males Referent Referent Referent

8–12-year-old females 0.19 (<0.001) 0.17 (0.004) 0.17 (0.072)

13–17-year-old males -0.03 (0.570) -0.04 (0.584) 0.03 (0.749)

13–17-year-old females -0.10 (0.082) -0.16 (0.020) -0.03 (0.750)

Ethnicity

Hispanic -0.14 (0.022) 0.05 (0.527) 20.26 (0.005)

Non-hispanic Referent Referent Referent

Race

White Referent Referent Referent

Black/African-American 0.02 (0.728) 0.01 (0.880) 0.07 (0.515)

Asian/Pacific Islander 0.06 (0.414) -0.06 (0.563) 0.04 (0.689)

Other -0.06 (0.370) -0.04 (0.683) 0 (0.993)

Annual household income

\$40,000 20.20 (<0.001) 20.21 (<0.001) 20.23 (0.003)

$40,000? Referent Referent Referent

Health insurance

Public -0.10 (0.024) -0.06 (0.251) 0.06 (0.467)

Private Referent Referent Referent

Uninsured 0.11 (0.177) 0.06 (0.512) 0.07 (0.577)

Family composition

One adult caregiver -0.06 (0.269) 0.02 (0.741) 20.22 (0.005)

More than one adult caregiver Referent Referent Referent

Parent-proxy age

18–34 years 0 (0.965) 0.01 (0.852) 0.14 (0.141)

35–44 years Referent Referent Referent

45? years 0.03 (0.563) 0 (0.920) 0.03 (0.711)

Parent-proxy educational attainment

Some high school Referent Referent Referent

High school/GED 0.10 (0.313) -0.15 (0.384) 0.23 (0.084)

Some college/technical degree 0.19 (0.054) -0.02 (0.886) 0.25 (0.056)

College degree or higher 0.23 (0.020) -0.04 (0.813) 0.37 (0.004)

Urbanicity

Urban/suburban Referent

Rural 0.15 (0.013)

Geographic region

Northeast Referent

Southwest -0.04 (0.681)

Southeast 0.08 (0.224)

Midwest 0.17 (0.015)

West 0 (0.995)

Chronic conditions

Attention deficit hyperactivity disorder 20.53 (<0.001)

Asthma 20.56 (<0.001)

Qual Life Res (2016) 25:739–751 747

123



as a tool for monitoring population health of children and

youth.

In a study that contrasted the PedsQL total scores for

children with chronic conditions, Varni and colleagues

found effect sizes of -0.73 for child self-report [22], which

is comparable to what we found for presence of a special

healthcare need (d = -0.78). Our hypothesis that the

PGH-7 scores would be lower for children with IEPs was

not supported, probably because we controlled for the

chronic and behavioral health conditions that are associated

with the need for an IEP.

Adequate access to health care allows individuals to

maintain good health by preventing illness, limiting the

impact of acute episodes, and managing chronic conditions

to avoid exacerbations or complications. As health

improves, the need for medical care decreases. Our study

Table 3 continued

Characteristics Beta coefficient (p value)

Both studies (n = 2609) Study 1 (n = 1608) Study 2 (n = 1001)

Autism 21.03 (<0.001)

Depression/anxiety 21.30 (<0.001)

Diabetes 20.97 (<0.001)

Other chronic conditions 20.58 (<0.001)

Individualized educational program

Yes 0.01 (0.841)

No Referent

Special healthcare need

Yes 20.78 (<0.001)

No Referent

Empty cells denote that the survey did not collect data for that variable. Because the PGH-7 was scored on a scale with a mean of 0 and standard

deviation of 1, beta coefficients represent differences between groups in standard deviation units. Only children whose parents also participated

in the surveys were included in the analyses

Table 4 Barriers to accessing health care and child-reported PGH-7

Access barrier n (%) Child-reported PGH-7 (mean) Cohen’s d p value

In the last 12 months, was your child unable to obtain medical care, tests, or treatments you or a doctor believed necessary?

No 853 (85 %) -0.08

Yes 148 (15 %) -0.62 -0.53 \0.001

In the last 12 months, was your child delayed in getting medical care, tests, or treatments you or a doctor believed necessary?

No 838 (84 %) -0.07

Yes 163 (16 %) -0.61 -0.54 \0.001

In the last 12 months, was your child unable to obtain dental care, tests, or treatments you or a dentist believed necessary?

No 826 (82 %) -0.08

Yes 175 (18 %) -0.56 -0.48 \0.001

In the last 12 months, was your child delayed in getting dental care, tests, or treatments you or a dentist believed necessary?

No 807 (81 %) -0.06

Yes 194 (19 %) -0.57 -0.51 \0.001

In the last 12 months, was your child unable to obtain behavioral or mental health care, tests, or treatments you or a doctor believed necessary?

No 878 (88 %) -0.09

Yes 123 (12 %) -0.69 -0.60 \0.001

In the last 12 months, was your child delayed in getting behavioral or mental health care, tests, or treatments you or a doctor believed necessary?

No 860 (86 %) -0.07

Yes 141 (14 %) -0.73 -0.67 \0.001
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found that difficulties or delays in obtaining health care

were associated with poorer global health. This result

agrees with a prior national study that found the same

association between global health and delayed access to

care [27].

Our cross-sectional findings suggest a next step in this

work should be to examine how the PGH-7 changes over

time as children’s access to care improves, say by

obtaining new insurance coverage as a result of the

Affordable Care Act’s insurance coverage provisions.

The PGH-7 was positively associated with physical

functioning, subjective well-being, peer relationships, and

family relationships, and negatively associated with phys-

ical symptoms and emotional distress. These findings

provide evidence in support of the convergent and dis-

criminant validity with other pediatric measures of self-

reported health. The correlations were strongest between

the PGH-7 and the PROMIS subjective well-being, inter-

mediate with stress and social relationships, and lowest for

the physical symptoms, emotional distress, and physical

functioning. This pattern of relationships provides insight

into the health-related determinants of children’s sense of

feeling healthy overall (i.e., their global health).

The PGH-7 was strongly associated with the KIDSC-

REEN-10, suggesting that the two measures assess a

similar construct. However, it had moderate correlations

with the PedsQL, indicating that the two measures assess

overlapping but different constructs. The differences in the

strength of associations are likely due to the item content.

Like the PGH-7, most of the KIDSCREEN-10 items assess

positive attributes of health with low ends of the latent trait

indicative of lack of health and high ends indicative of high

levels of positive health. The PedsQL, however, uses items

that focus on impairments (problems with) in functioning,

so low scores suggest impairment, while high scores are

indicative of lack of impairment.

An important next step for research is assessment of the

prospective validity of the PGH-7, that is, how the measure

changes over time in response to alterations in children’s

clinical status, clinical quality improvement programs, or

population-level healthcare delivery system reform.

The PGH-7 is an efficient measure of pediatric global

health, requiring just 1–2 minutes to complete. It has

minimal ceiling and floor effects and discriminates self-

reported global health across the full population as well as

subgroups defined by socioeconomic status, chronic dis-

ease, and access to care. It measures general health per-

ceptions and summarizes a child’s physical, mental, and

social health in a single score. These properties make it a

useful clinical, population health, and research tool for

applications that require an efficient, precise, and valid

summary measure of a children’s self-reported health

status.T
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