
Self-Reported Pediatric Measures of Physical Activity, Sedentary
Behavior and Strength Impact for PROMIS®: Item Development

Carole A. Tucker, PhD, PT, PCS, Katherine B. Bevans, PhD, Rachel E. Teneralli, MS, RD,
Ashley Wilder Smith, PhD, MPH, Heather R Bowles, PhD, and Christopher B. Forrest, MD,
PhD
Department of Physical Therapy (Dr Tucker), College of Health Professions and Social Work,
Temple University, Philadelphia, PA; Department of Pediatrics (Ms Teneralli, Drs Bevans and
Forrest) The Children’s Hospital of Philadelphia, Philadelphia, Pennsylvania; Department of
Pediatrics (Drs Bevans and Forrest), University of Pennsylvania School of Medicine, Philadelphia,
PA; Division of Cancer Control and Population Sciences National Cancer Institute (Drs Smith and
Bowles), National Institutes of Health, Bethesda, Maryland

Abstract

Background—Children's activity level is commonly assessed in clinical research, but rigorous

assessment tools for children are scarce. Our objectives were to improve pediatric activity self-

report measures using qualitative methods to develop item pools that measure these concepts.

Methods—Based on the items generated from our conceptual framework development, we

applied cognitive interviews and comprehensibility reviews to ensure children readily understood

the items.

Results—Our methods resulted in 129 unique items, physical activity (80 items), sedentary

behaviors (23 items), and strengthening activities (26 items), that were comprehensible to children

between the ages of 8 – 18 years. Comprehensibility review resulted in the deletion of 4 items.

Conclusions—The resultant item pools reflect children's experiences and understanding of the

concepts of physical activity, sedentary behavior and strengthening activities. The item pools will

undergo calibration using item response theory to support computer adaptive test administration of

self and proxy reported outcomes.
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Background

The development of valid and reliable self-report measures of physical activity (PA) and

sedentary behavior (SB) continues to be a high priority within the clinical research

community. Pediatric physical therapists are engaged in clinical practice to change these

behaviors as well as clinical effectiveness research related to these domains. Inclusion of

person reported outcomes of these behaviors is considered necessary and augments the

information gained from other clinical tests and measures. The development of outcomes

instruments should be based on a conceptual framework that is consistent with the intended

use, current available knowledge from experts and the literature, and also reflects the

respondents’, in this case children’s, perception and understanding of the underlying

concept. In the previous paper,1 we reported on development of child-informed domain

frameworks for 3 health related PA concepts – PA, SB and strengthening behaviors

(Strength). In this paper, we report the development and refinement of item pools for each of

these concepts, the next stage in the development of self-report measures of PA, SB and

Strength.

A self-report measure should be composed of items with meanings that are explicitly clear

to the respondents, applicable for a wide range of ages, and a wide range of skills. However,

a self-report instrument that is comprehensive in content and applicable to a wide age range

would be lengthy and burdensome for both clinicians to administer and for respondents,

particularly children, to complete. Self-report computer adaptive testing (CAT) has been

proposed as an alternative to the current fixed-format instruments to alleviate these

limitations.2 Currently there are no publically available CATs for assessment of PA, SB or

Strength in children.

The National Institute of Health’s Patient Reported Outcome Measurement Information

System (PROMIS®) initiative3,4 has supported the development of CATs for health

outcomes, and this work expands the coverage of pediatric health concepts in PROMIS.

PROMIS methods for instrument development,5 in particular the PROMIS qualitative

methods were applied in this study to refine questions or “item pools” that are theoretically

based in children’s and experts’ views. The purpose of this study was to develop item pools

for each of the 3 conceptual domains we identified (PA, SB & Strength) that can

subsequently be used to develop CATs and related instruments. Our long-term goal is to

develop CAT instruments to enable efficient administration of our measures for children

from 8 – 18 years of age.

Methods

The following activities were performed to develop item pools that mapped to our

previously identified conceptual framework1 (see Table 2 in our companion manuscript) for

each of our 3 domains (PA, SB and Strength). The items then were used in cognitive

interviews, and underwent translatability and comprehensibility review to ensure each item’s

meaning and responses were clear to children (Figure). Parental informed consent and child

assent were obtained in accordance with protocols approved by the institutional review

boards of Temple University and The Children’s Hospital of Philadelphia.
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Item classification, selection, and generation

Item concepts (i.e., the primary focus of the item) from the 3988 items that were identified

in our instrument literature review were classified independently by 2 subject matter experts

(CAT and RT) into the domains and component facets identified through the earlier expert

and child interviews, as described in our companion paper.1

Based on this resultant set of unique item concepts, we generated new items including

contexts, stems and responses. The item expressions were written to adhere to PROMIS

standards for item construction.5 Items needed to stand-alone without reference to any other

item (to facilitate presentation of items individually and in different orders using

computerized adaptive testing). The recall period of all items was “In the past 7 days, …”.

Item response options (Never – Rarely – Sometimes – Often – Always) were compatible

with existing PROMIS items. Finally, items were written as concisely and simply as

possible.

Comprehensibility Reviews

The Flesch-Kincaid Grade Reading Level of each item was estimated using the reading level

function in Microsoft Word. This readability score is based on the average number of

syllables per word and words per sentence, is derived from analyzed and rated text, and is

based on a U.S grade-school level.6 For example, a score of 8.0 means that the typical eighth

grader would be expected to understand the text.

Translatability review, part of the linguistic validation process of PROMIS instruments, was

used during item development to identify possible language and concept translation issues

and allow for early modifications of the items.7 A team of 4 translation experts and 2 subject

matter experts reviewed each item (item expression) to identify idiomatic expressions,

complex sentences, and concepts that would not be easily translated. The translatability of

each item was rated according to the existing rating system.7

Cognitive Interviews

Cognitive interviewing is a specific qualitative research approach that is used to study the

manner by which a respondent understands, mentally processes and responds to materials

that are presented in survey instruments or data collection questionnaires.8,9 To ensure that

each item was comprehensible we conducted cognitive interviews in accordance with

PROMIS standards5 with a convenience sample of children. Participants were recruited

from primary care practices and school settings in the Philadelphia, Pennsylvania region.

Cognitive interviews were conducted with 53 children aged 8–7 years (grades 3–12)

recruited from primary care practices and school settings. Cognitive interviewees were 38%

male, 11% Asian, 57% African American, 24% White, 8% of another race, 2% Hispanic,

and 55% had a chronic health condition (e.g. asthma, renal disease, inflammatory bowel

disease).

Up to 35 items were tested with each child, and each item was reviewed by minimum of 5

participants, including at least two 8–11 year old children. This approach and sample size

per item is consistent with PROMIS standards.5 Prior to the cognitive interview participants
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completed a paper-and-pencil questionnaire of the subset of approximately 35 items

assigned to them. Once the child completed the questionnaire, a trained research assistant

interviewed the child following a standard interview procedure. For each item, interviewees

read the question aloud and stated the meaning of the question using their own words. The

interviewer then asked, “How did you answer that question?” and “Why did you choose that

answer?” Responses to cognitive interview probes were coded for the degree to which

children’s understanding of the question was consistent with the item definition (1 = poor/

different than intended; 2 = partial; 3 = fully consistent). Items with average ratings of less

than 2 were removed or revised. Revised items were re-evaluated using the same cognitive

interview procedure.

Results

Formation of Item Pools

Item expressions (the specific wording of items including context, stem and responses) were

generated from the domain-facet concept maps refined through the expert and child

interviews. The proposed item pools (sets of item expressions within a defined domain) for

each of the domains were reviewed and iteratively revised to ensure coverage of key

concepts and remove redundant item concepts. Similar item concepts were grouped, and

each set of similar items reviewed with the more complex worded items removed while

retaining adequate concept coverage with the remaining items. We developed a final set of

129 items for cognitive interviewing consisting of 80 PA items, 23 SB items, and 26

Strength items.

Comprehensibility Analyses

The average Flesch-Kincaid readability estimate across all 3 domains was Grade 5.4, with

variation noted across the 3 domains (Table 1). The concerns identified by the translatability

and cross cultural review primarily related to the use and ordering of adverbs and adjectives

in activity concepts in the English language. For example, the phrase an "active game" may

be problematic in some languages as the word "active" may be used only to qualify a person,

not to describe the type of game or level of physical effort exerted during a game. Another

example was our use of the common English phrasing “physically active” as an adjective

(e.g. "how physically active were you…") in construction of some items. For such items,

other languages (e.g. Spanish) often use the phrasing "to what extent/point/degree were you

physically active?” In these cases, the English item was revised or slight grammatical

differences were considered acceptable. Many of the more common childhood activities and

sports in the United States differ in prevalence in other countries and cultures. In these cases,

the general movement aspects of the activity (e.g., team game played with intermittent rests

on a large field outside; or team games that individuals get up to bat/kick) were used to

provide a basis for comparison in selecting more culturally appropriate sports or activities

with similar movement requirements.

Based on the initial cognitive interviews, 64 items were revised and re-tested. The primary

reason for revision was the complexity of item wording and difficulties with item

comprehension. For example, to be as clear as possible, qualifiers had been included (e.g.
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“early morning means the time between getting out of bed to when you go to school” or

“games that are played by teams and have the players run bases like baseball, softball or

cricket”) to each item expression. Such descriptors were removed to improve the readability

and brevity of the items. A summary of the item revisions based on cognitive interviewing is

provided in Table 2.

At the end of these revisions, we retained 134 items (Tables 3, 4 & 5) that reflect the child’s

perspective of the full range of item concepts identified in this study. The majority of items

had responses indicating how many days (0 to 7 days) the activity in the item stem was

performed. The PA items (Table 3) included common activities (e.g. walking, running);

common child sports and leisure activities (baseball, exercise), body sensations (sweating,

heart racing), as well as sets of items that asked about frequency of simply being “physically

active” for specific durations (10, 30 or 60 minutes) or during parts of the day (e.g.,

morning, evening). The SB items (Table 4) primarily reflect the performance of activities

based on media type (video/gaming, watching TV, or using computer) across different times

of day (morning, afternoon, evening). Finally, the Strength items (Table 5) reflect the

children’s grouping of strengthening and aerobic activities as a singular “exercising”

concept, as well as common physical functioning activities that require strength to perform

and can be challenging for children with poor health. We retained some sets of items that

captured similar concepts (e.g., breathe hard, out of breath) or appeared to be locally

dependent (when a response to 1 item can be predicted from another, for example - such as

walk for 60 minutes, implies affirmation of walk for 30 and walk for 10 minutes) for the

subsequent larger scale administration and quantitative evaluation of items.

Discussion

The application of qualitative methods used in this study generated 129 unique PA items:

PA (80 items), SB (23 items), and Strength (26 items). Items were worded consistent with

the way children described activities, and included items that represented their non-adult like

grouping of daily activities by including social and physical environment cues. Not

surprisingly, the resultant item pools included a range of item concepts that are reflected in

other PA measures such as specific activities, duration of activities as well as time of day or

week of activity. However we also included more items reflecting social contexts, and body

symptoms experienced with activity as children commonly mentioned these aspects in their

recall of their activities. However, in comparison to existing child report instruments, our

item pools were thoroughly cognitively tested and underwent rigorous comprehensibility

reviews, which included in-depth comprehensibility, cultural and translatability reviews.

Whether this approach confers an advantage in terms of measurement precision will be

tested in future research that examines performance of the items in large population samples

and compares the measures with other self-report and objective monitors.

Our objectives for the qualitative portion of our item bank development were met. More

specifically, the items are both theoretically grounded for each of the activity domain

concepts and supported by our expert interviews, are developmentally appropriate for

children, both in terms of conceptualization as well as a breadth of item types to engage

different aspects of possible child cognitive heuristics. Our items also underwent extensive
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comprehensibility assessment, both in terms of readability as well as cross-cultural

applicability and translatability.

Our methods have several limitations. The child interviews and cognitive interviews were

drawn primarily from a large urban population (Philadelphia, Pennsylvania region), and may

not adequately reflect regional differences in conceptualization or phrasing of concepts. In

addition, this sample of convenience had a higher proportion of African Americans than are

present in the general US population. This limitation will be balanced with subsequent item

pool development. Given the complexity and breadth of possible activities and behaviors,

our initial items pools are relatively limited in scope. In particular, the inclusion of activities

appropriate for young children (5 – 8 years old) and the number and breadth of items

included in our SB and Strength banks provide a limited item pool which will need

expansion.

Future Directions

The application of such qualitative approaches to better incorporate children’s

conceptualization of activity behaviors and to better understand how children organize and

recall their daily activities could significantly advance pediatric self-report activity

instruments. Our next step will be to administer the items to a large sample and evaluate

them using item response theory (IRT) methods. This will make it possible to introduce new

items in the future and subsequently co-calibrate them with the existing items, providing an

incremental means to introduce new item concepts and improve measurement.10,11 The

calibrated item banks and related instruments including computer-adaptive tests produced by

this mixed-method approach are expected to measure the target health concept with high

precision and efficiency (i.e., low respondent burden) within a meaningful and

understandable framework for the respondents. The resulting measures will be evaluated to

ensure that they are responsive to changes in children’s general health and physical activity-

related outcome.

Conclusion

This qualitative research has resulted in a theoretically grounded and child-informed

conceptual framework of pediatric activity along with item pools that are comprehensible to

children. The inclusion of items in a single instrument that reflect the identified child-

centered activity constructs related to the time of day, social context, purpose, and person-

experienced response to activity advances the measurement of pediatric activity. Our work

provides strong support for the content validity of the new child self-report measures of PA,

SB, and Strength activities, and supports the development of instruments that will provide

valid and standardized endpoints for application and comparison across clinical studies

assessing the relative effectiveness of interventions directed towards changing PA and SB

patterns.

The PROMIS approach to developing person-reported outcomes relies on mixed method

that links initial qualitative development with quantitative methods that employ item

response theory (IRT) methods for item calibration.9,10 The application of IRT requires a

theoretically grounded conceptualization and definition of the health attribute being
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measured. Empirically, IRT requires an underlying ordering of items, from low to high

levels of the health attribute. For PA behaviors, the relative amount of energy expended

could provide the underlying hierarchical framework necessary for IRT-based assessment.

Thus, higher levels of or “scores” for a PA item bank would reflect performance of a higher

amount of energy expending behaviors. In addition to addressing the need for a

measurement hierarchy, the inclusion of items with varied contextual characteristics (e.g.

location, and with whom one is active with) would enhance recall and also is often of

interest to researchers or interventionists. These 2 considerations were used to support the

development of our PA behavior item concepts – that the item banks could support scoring

the necessary IRT hierarchical framework and could be used to determine some aspects

(energy expenditure), but should be composed of sets of items that also cover the breadth of

contexts of interest.
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Figure.
Overview of the Qualitative Development of the PROMIS Pediatric Physical Activity

Domain Item. These steps were used for conceptualization, (expert and child semi-structured

interviews), item generation (literature review) and item refinement (cognitive interviews to

improve construct validity of item pool, and comprehensibility review).
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Table 1

Summary reading level of item pools

Average Rating Range SD

Physical Activity 5.4 1.8–9.7 1.6

Sedentary behaviors 5.6 2.8–8.1 1.5

Strengthening Activities 5.6 1.8–6.9 1.1
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Table 2

Summary of item revisions resulting from the cognitive interviews

Physical
Activity

Sedentary
Behaviors

Strengthening
Activities

Number of Items 80 23 26

# of items revised 22 (27%) 20 (87%) 20 (77%)

# number of items dropped 1 (1%) 2 (9%) 1 (4%)

Final number of items 79 21 25
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Table 3

Physical Activity Items

Item Stems
In the past 7 days, …

Response categories

how many days were you so physically active that you
breathed hard?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you exercise so much that you breathed
hard?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you walk fast, bike, or swim for 10
minutes or more?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you walk fast, bike, or swim for 30
minutes or more?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you walk fast, bike, or swim for 60
minutes or more?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you exercise really hard for 10 minutes
or more?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you exercise really hard for 30 minutes
or more?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you exercise really hard for 60 minutes
or more?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you play sports for 10 minutes or
more?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you play a physically active game for
10 minutes or more?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you play sports for 30 minutes or
more?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you play a physically active game for
30 minutes or more?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you play sports for 60 minutes or
more?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you play a physically active game for
60 minutes or more?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you walk for at least 10 minutes
without stopping?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you walk for at least 30 minutes
without stopping?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days were you so physically active that you
sweated?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you exercise or play so hard that your
body got tired?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you exercise or play so hard that your
muscles burned?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you exercise or play so hard that you
felt tired?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you exercise or play so hard that you
felt very tired?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days were you physically active for 10 minutes
or more?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days were you physically active for 30 minutes
or more?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days
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Item Stems
In the past 7 days, …

Response categories

how many days were you physically active for 60 minutes
or more?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how physically active were you in the morning? Not at all, A little bit, Somewhat, Quite a bit, Very much

how physically active were you during school recess? Did not have recess/ breaks; Not at all A little bit, Somewhat, Quite a bit, Very
much

how physically active were you during your school lunch
period?

Not at all, A little bit, Somewhat, Quite a bit, Very much

how many days did you take gym or physical education
(PE) class?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how physically active were you during gym or physical
education (PE) class?

Did not take gym/PE class; Not at all, A little bit, Somewhat, Quite a bit, Very
much

how physically active were you? Not at all, A little bit, Somewhat, Quite a bit, Very much

how physically active were you during the afternoon? Not at all, A little bit, Somewhat, Quite a bit, Very much

how physically active were you during the evening? Not at all, A little bit, Somewhat, Quite a bit, Very much

how physically active were you during your free time at
home?

Not at all, A little bit, Somewhat, Quite a bit, Very much

how physically active were you with your friends? Not at all, A little bit, Somewhat, Quite a bit, Very much

how physically active were you with your family? Not at all, A little bit, Somewhat, Quite a bit, Very much

how many days did you climb a flight of stairs without
stopping to rest?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

what was the longest time you walked without stopping? None Less than 15 minutes; 15–29 minutes; 30–59 minutes; 60 minutes or more

what was the longest time you ran? None Less than 15 minutes; 15–29 minutes; 30–59 minutes; 60 minutes or more

what was the longest distance you walked? Across a room; About a block; A few blocks; About a mile; More than a mile

what was the longest distance you ran? About a block; A few blocks; About a mile; About 2 miles; 3 or more miles

how many days did you walk for 10 minutes or more? No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you walk for 30 minutes or more? No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you walk for 60 minutes or more? No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you run for 10 minutes or more? No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you run for 30 minutes or more? No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you run for 60 minutes or more? No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you walk fast for 30 minutes without
stopping?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you run fast for 30 minutes or more
without stopping?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you run a mile or more? No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you run 3 miles or more? No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you play soccer, football, rugby,
hockey or lacrosse?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you play basketball, volleyball, or
handball?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you play tennis, squash, or racquetball? No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you play baseball, softball, cricket, or
kickball?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you bowl, play ping pong or shoot
pool?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days
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Item Stems
In the past 7 days, …

Response categories

how many days did you roller-blade, roller-skate or skate-
board?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you swim or play water sports? No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you ride a bike for 10 minutes or more? No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you ride a bike for 30 minutes or more? No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you ride a bike for 60 minutes or more? No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you practice with or play on a sports
team?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you hike, hunt, or horseback ride? No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you sail, row, or canoe? No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you take a dance class? No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you dance for 10 minutes or more? No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you dance for 30 minutes or more? No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you dance for 60 minutes or more? No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you jump rope? No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you take an exercise class? No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you garden or do yard work? No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you walk up steep hills without
resting?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you climb a flight of stairs without
resting?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how physically active were you outside your home? Not at all, A little bit, Somewhat, Quite a bit, Very much

how physically active were you inside your home? Not at all, A little bit, Somewhat, Quite a bit, Very much

how many days did you do chores around the house? None Less than 15 minutes; 15–29 minutes; 30–59 minutes; 60 minutes or more

how many days did you play catch or Frisbee? None Less than 15 minutes; 15–29 minutes; 30–59 minutes; 60 minutes or more

how physically active were you on a school day? Not at all, A little bit, Somewhat, Quite a bit, Very much

on a usual day, how physically active were you? Not at all, A little bit, Somewhat, Quite a bit, Very much

what is the longest time you stood without sitting down? None Less than 15 minutes; 15–29 minutes; 30–59 minutes; 60 minutes or more
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Table 4

Sedentary Behaviors Items

Item Stems
In the past 7 days, …

Response categories

how much time did you play video or computer games on a
weekday?

1) none, 2) less than 1 hour, 3) 1 to 2 hours, 4) 3 to 4 hours, 5) 5 or more hours

how much time did you play video or computer games on a
weekend day?

1) none, 2) less than 1 hour, 3) 1 to 2 hours, 4) 3 to 4 hours, 5) 5 or more hours

how much time did you play video or computer games on a
usual weekend morning?

1) none, 2) less than 1 hour, 3) 1 to 2 hours, 4) 3 to 4 hours, 5) 5 or more hours

how much time did you play video or computer games on a
usual weekday morning?

1) none, 2) less than 1 hour, 3) 1 to 2 hours, 4) 3 to 4 hours, 5) 5 or more hours

how much time did you play video or computer games after
school?

1) none, 2) less than 1 hour, 3) 1 to 2 hours, 4) 3 to 4 hours, 5) 5 or more hours

how much time did you play video or computer games on a
usual night?

1) none, 2) less than 1 hour, 3) 1 to 2 hours, 4) 3 to 4 hours, 5) 5 or more hours

how much time did you spend on a computer on a usual
weekday?

1) none, 2) less than 1 hour, 3) 1 to 2 hours, 4) 3 to 4 hours, 5) 5 or more hours

how much time did you spend on a computer on a usual
weekend day?

1) none, 2) less than 1 hour, 3) 1 to 2 hours, 4) 3 to 4 hours, 5) 5 or more hours

how much time did you spend on a computer on a usual
morning?

1) none, 2) less than 1 hour, 3) 1 to 2 hours, 4) 3 to 4 hours, 5) 5 or more hours

how much time did you spend on a computer on a usual
afternoon?

1) none, 2) less than 1 hour, 3) 1 to 2 hours, 4) 3 to 4 hours, 5) 5 or more hours

how much time did you spend on a computer on a usual
weekday?

1) none, 2) less than 1 hour, 3) 1 to 2 hours, 4) 3 to 4 hours, 5) 5 or more hours

how much TV did you watch on a usual weekday? 1) none, 2) less than 1 hour, 3) 1 to 2 hours, 4) 3 to 4 hours, 5) 5 or more hours

how much TV did you watch on a usual weekend day? 1) none, 2) less than 1 hour, 3) 1 to 2 hours, 4) 3 to 4 hours, 5) 5 or more hours

how much TV did you watch on a usual morning? 1) none, 2) less than 1 hour, 3) 1 to 2 hours, 4) 3 to 4 hours, 5) 5 or more hours

how much TV did you watch on a usual afternoon? 1) none, 2) less than 1 hour, 3) 1 to 2 hours, 4) 3 to 4 hours, 5) 5 or more hours

how much TV did you watch on a usual night? 1) none, 2) less than 1 hour, 3) 1 to 2 hours, 4) 3 to 4 hours, 5) 5 or more hours

on a usual day, how much time did you spend sitting with
your friends or family?

1) none, 2) less than 1 hour, 3) 1 to 2 hours, 4) 3 to 4 hours, 5) 5 or more hours

on a usual day, how much time did you spend sitting in a
bus, subway, or car?

1) none, 2) less than 1 hour, 3) 1 to 2 hours, 4) 3 to 4 hours, 5) 5 or more hours

on a usual day, how much time did you spend texting? 1) none, 2) less than 1 hour, 3) 1 to 2 hours, 4) 3 to 4 hours, 5) 5 or more hours

on a usual day, how much time did you spend talking on the
phone?

1) none, 2) less than 1 hour, 3) 1 to 2 hours, 4) 3 to 4 hours, 5) 5 or more hours

on a usual day, how much time did you spend doing
homework?

1) none, 2) less than 1 hour, 3) 1 to 2 hours, 4) 3 to 4 hours, 5) 5 or more hours
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Table 5

Strengthening Items

Item Stems
In the past 7 days, …

Response Categories

how many days did you do sit-ups, push-ups, or pull-ups? No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

on a usual day, how much time did you exercise to strengthen
your muscles?

None; Less than 15 minutes; 15–29 minutes; 30–59 minutes; 60 minutes or
more

how many days did you exercise to strengthen your muscles? No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you play games or do exercises where you
jumped?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you lift weights? No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you lift weights for 20 minutes or more? No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you exercise to strengthen your stomach
muscles?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you exercise to strengthen your back
muscles?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days were you strong enough to lift heavy things off
the floor?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days were you strong enough to lift heavy things
over your head?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days were you strong enough to carry a heavy back
pack?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days were you strong enough to carry heavy things
with your hands?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days were you strong enough to go up and down
stairs?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days were you strong enough to reach above your
head to get heavy things?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days were you strong enough to open a heavy door? No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days were you strong enough to hold a full plate or
tray of food?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days were you strong enough to get up from the
toilet without help?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days were you strong enough to get out of bed and
stand without help?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days were you strong enough to jump up and down? No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days were you strong enough to pour a drink from a
full pitcher or carton?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days were you strong enough to open a jar by
yourself?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days were you strong enough to carry your school
books?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days were you strong enough to get down on the
floor?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you do wrestling, gymnastics or
cheerleading?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days

how many days did you do squats, lunges, toe-raises or step-
ups?

No days; 1 day; 2–3 days; 4–5 days; 6 – 7 days
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