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Summary

Objective

ACT! (Actively Changing Together) is a family- and community-based intervention
targeting youth with obesity. The objective of this study was to establish the longitudinal
impact on Health-Related Quality of Life (HRQoL) as well as the relationship with anthro-
pometric and demographic factors.

Methods

Youth (n = 75) aged 8–14 years meeting criteria for overweight or obesity were referred to
the programme. Twelve, 90-min classes in English and Spanish were held at the YMCA.
Demographics and anthropometrics were assessed, as well as HRQoL that was mea-
sured with the child-reported Pediatric Quality of Life Inventory (PedsQL™) 4.0 Generic
Core Scale. Data was collected at three follow-up points after completion of the interven-
tion: initial follow-up (n = 65), 6 (n = 41) and 12months (n = 25). Analysis included paired
dependent t-tests between baseline and follow-up, and Pearson’s correlations on
HRQoL, anthropometric and demographic data.

Results

PedsQL scores significantly improved from baseline to all follow-up timepoints (initial
follow-up immediately following the intervention, and 6 and 12months post intervention).
Over time, body mass index Z-Score and per cent body fat displayed various points of
significance and strengthening correlations.

Conclusions

Longitudinal improvements in HRQoL were sustained up to 12months following a family-
and community-based intervention in this underserved population. Anthropometric mea-
sures continuously correlated with and contributed to HRQoL outcomes.

Keywords: Behavioural science, childhood obesity, lifestyle modification, quality of
life.

Introduction

In the USA, prevalence of obesity among children and ad-
olescents was recently reported to be 17%, and preva-
lence of extreme obesity was approximately 6% (1,2).
While some areas report declines in paediatric obesity
rates, there remains a clear disparity between ethnic
groups, with Hispanic/Latino youth being among the
highest in rates of childhood obesity (3–5), especially if
they are from lower socioeconomic areas (2,6). Risk for
childhood obesity is complex and influenced by a variety

of known factors including but not limited to infant feeding
practices, socioeconomic status, parent–child relation-
ships, culture and language, food security status, and pa-
rental body weight (7–11).

Hispanic/Latino heritage has been shown to be a con-
tributing risk factor for the development of obesity and
type 2 diabetes among both adults and children (12–14).
Additionally, rural residence (15) and living in communities
with limited options for safe outdoor recreating are also
risk factors for health disparities (16). Regardless of
social, environmental and cultural circumstance, the
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detrimental impact on all youth with obesity includes met-
abolic, social, emotional and psychological sequelae
(13,17). Impact on the healthcare system expenditure is
complex, including but not limited to increased use of
emergency rooms visits, office visits and prescription
drugs than their normal weight peers among adolescents
with obesity (18).

Health-Related Quality of Life (HRQoL), an important
measure of overall health, includes constructs in social,
physical and psychological well-being and functioning
(19), and should be considered along with anthropometric
status as an indicator for disease burden (20). Expec-
tantly, youth with obesity have been shown to have lower
HRQoL compared with normal or overweight peers (21–
23), and indeed, HRQoL has been shown to increase fol-
lowing weight loss (24,25). Low HRQoL in turn can per-
petuate declining physical and mental health –
subjecting them to many challenges as they grow into late
adolescence and young adulthood. HRQoLmeasures can
be correlated with weight status, which contributes to the
psychological health of youth (17). Thus, addressing the
multiple components of the disease, including HRQoL, is
hypothesized as a successful component to youth life-
style interventions (21,23). In addition, family, social and
school functioning are an important aspect of all paediat-
ric life, so engaging family members and parents has been
shown to be an important consideration in weight man-
agement and HRQoL of youth (14,26–28). Community-
based approaches can also lead to better HRQoL out-
comes (29,30). In this study, the impact of an instructor-
led, family and community intervention on HRQoL in
youth with obesity in a rural, underserved population
was evaluated.

The primary purpose of this study was to examine the
impact of a brief, family and community-based lifestyle in-
tervention on youth HRQoL in a rural, underserved popu-
lation. A secondary purpose to this study was to evaluate
the impact of the anthropometric findings on HRQoL out-
comes. We hypothesized the ACT! (Actively Changing
Together) intervention would improve HRQoL scores
and improve body mass index (BMI) Z-Score and per cent
body fat immediately after the intervention, and that those
effects would be sustained 6 and 12months post
intervention.

Methods

Yakima, Washington, USA, represents an ideal location to
study an underserved and lower socioeconomic popula-
tion. This agricultural community with a low population
density (56 persons per square mile) is located 150miles
southeast of Seattle, Washington, USA (31), and is nearly
a 3-h drive and over a mountain pass from the nearest

research university, children’s hospital or tertiary care
centre. Many Yakima neighbourhoods have limited ac-
cess to outdoor exercise opportunities because of
weather and safety concerns. Care for this population is
provided by small community hospitals and clinics. The
median household income in 2014 was reported at
18.8% lower than the national average, and the region
consists of approximately 45% white, non-Hispanic and
47.7% Hispanic/Latino (31). In 2010, one in three adults
and one in seven adolescents had obesity. Lastly, the
area has numerous risk factors related to the social deter-
minants of health (32), and little is known about HRQoL in
these youth.

Study design

ACT! Get up, Get Moving! Childhood obesity programme
is an evidence-based intervention developed by Seattle
Children’s Hospital and in use in Seattle-area YMCAs
since 2008. The programme, described elsewhere (33)
targets youth that meet BMI-for-age percentile over-
weight or obesity standards between the ages of 8 and
14 years. Previous analyses found an initial improvement
in anthropometric outcomes and eating behaviours after
participation in the programme. One main objective was
to improve HRQoL in youth participants, but little data is
available on this topic (33). Additionally, little is known as
to the programme’s effectiveness on HRQoL in a more ru-
ral, underserved Hispanic/Latino and Spanish-speaking
population, or the interaction with anthropometric and de-
mographic factors beyond the 12-week intervention de-
sign. Upon conclusion of the current study, ACT!
continues to be offered by the YMCA and Yakima Valley
Memorial Hospital.

Social cognitive theory is commonly used as a
theoretical framework for health behaviour change
interventions and chronic disease self-management
programmes (34–36). The core determinants of the social
cognitive theory (perceived self efficacy, knowledge, out-
comes expectations, goals, etc.) were appropriately
adapted for ACT!. The family-based component of this
programme reflects the idea that children learn eating
and activity behaviours from their families, and those
behaviours are modifiable.

Youth aged 8–14 years were referred by a primary care
provider upon meeting inclusion criteria (BMI-for-age
≥85th percentile, also open to those with comorbid
conditions, if applicable). Youth were required to speak ei-
ther English or Spanish and have a co-enrolled
parent/guardian in the programme. Participants were not
permitted to switch language sessions during the study.
Nominal incentives were offered to the youth and
co-enrolled parent at each data collection point. Also,
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participating families were given complementary family
memberships to the YMCA during the ACT! programme
and for 6months after conclusion of their 12-week class.
Three sessions of the ACT! programme (Summer, Winter
and Fall) allowed year-round referral.

The curriculum for ACT! focuses on lifestyle modifica-
tion – healthy eating, increased physical activity and
behaviour modification. A YMCA fitness staff member
and a health educator facilitated the 12 weekly classes.
Each 90-min class was held in the afternoon or evening
at the YMCA. Classes included a mixture of separate
and combined activities for youth and the co-enrolled
parents/guardians. Parents and youth spent a total of
60min together during each class performing enjoyable
physical activities and learning healthy living topics. The
30min spent apart allowed the youth to continue to exer-
cise with their peers in the programme and the
parents/guardians to learn and improve parenting skills,
nutritional decision-making, troubleshooting barriers to
healthy living and reducing sedentary time at home
(Table 1). Material was adapted to be culturally sensitive
and appropriate for both English and Hispanic/Latino
populations. This adaptation was accomplished using fo-
cus groups of Spanish speaking families and medical
Spanish interpreters, followed by review from bilingual
community health providers and programme facilitators
from the Latino community (33). Institutional Review
Board approval was obtained from Pacific Northwest Uni-
versity of Health Sciences and Yakima Valley Memorial
Hospital for this study. Informed consent/assent was

obtained from both the parent/guardian and youth at
baseline and again at 6-month follow-up for returning
families.

Measures and tools

Household demographics were collected at baseline from
the co-enrolled parent/guardian. Anthropometric data
collection included height, weight, waist circumference
and per cent body fat. Weight and per cent body fat were
measured using the Detecto® PD150 Body Fat Analysis
Scale (Cardinal Scale Manufacturing Co., Webb City,
MO, USA). YMCA fitness staff and study investigators ob-
tained anthropometric data.

HRQoL was measured using the Pediatric Quality of
Life Inventory (PedsQL™) 4.0 Generic Core Scale. The
PedsQL™ is a 23-item empirically validated, age-specific
survey, with two major subdomains of psychosocial and
physical functioning averaged to form a total HRQoL
score. Psychosocial health is a combination of scores
based on minor subdomains of school, emotional and so-
cial functioning. Thus, the PedsQL™ assesses the multi-
ple dimensions of health: physical, mental and social as
originally recommended by the World Health Organization
(37). Child-reported HRQoL using this modality has been
previously demonstrated as a reliable and consistent tool
(38).

The primary outcome of this study was youth self-
reported HRQoL. Measurements for HRQoL and anthro-
pometric data were taken at four time-points: (i) baseline

Table 1 General time allotment and topics for the ACT! Get up, Get Moving! programme

Time and weekly class topics for ACT!

Time allotment (30 min each)

Parents and youth together – Fun family physical activities
Parents and youth separate – Youth: physical activities; parents; skills/health topics
Parents and youth together – Nutrition topics/activities

Topics by week
Parent group topic Nutrition topic (youth and parents)
Week 1: Overcoming barriers/reasons to attend ACT! MyPlate
Week 2: SMART goals and goal tracking Portion sizes
Week 3: Engaging kids in making changes together What is normal eating?
Week 4: Social support: grandparents/ extended family Hunger scale
Week 5: Starting conversations with kids/teens Importance of family meals
Week 6: Role model exercise as a way of life Importance of breakfast
Week 7: Family Grocery store tour - "healthy meal on a budget." –
Week 8: Sedentary activity Healthy Living Goals
Week 9: If you slip, don’t give up Re-Think Your Drink
Week 10: Fitness for all abilities Fast food
Week 11: Planning for special occasions Screen time management
Week 12: Celebration –
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– 1week prior to start of the intervention; (ii) initial follow-
up – upon completion of the 12-week intervention; (iii)
6months after the intervention concluded; and (iv)
12months after the intervention concluded. Only those
who completed the initial 12-week programme were in-
vited for follow-up at 6 and 12months.

Analyses

Psychosocial and physical HRQoL scores were calcu-
lated at each time point according to PedsQL® scoring
guidelines with a score of 100 representing the highest
HRQoL rating (38). Omnibus Analyses of Variance were
run for all statistical inquiries. HRQoL scores were ana-
lyzed with paired dependent t-tests between baseline
and each follow-up period. BMI Z-Score was calculated
for participants prior to analyses according to the
lambda-mu-sigma method described by the Center for
Disease Control and Prevention (39).

Differences in gender or language class regarding
HRQoL scores and anthropometric measures were ana-
lyzed using one-way ANOVA. Pearson’s correlations (r)
were performed between HRQoL, anthropometric and de-
mographic factors with calculation of the coefficient of
determination (R2). All analyses were performed using
SPSS v22 with a p-value set to <0.05.

Data from participants who no-showed or dropped-out
before the conclusion of the 12-week intervention were
excluded from this analysis. For those who completed
the initial intervention, but failed to follow-up at 6months
then proceeded to return at 12months post intervention,
data were included in analysis.

Results

Of the 75 youth that began the ACT! programme, 68
(91%) completed all 12-weeks. Seven dropouts and three
participants that completed the programme were ex-
cluded from the analysis because of missing or incom-
plete PedsQL® forms. Sixty-five (87%) youth with an
average age of 10.8 years (standard deviation [SD]
= 1.66) were included in the analysis. At 6 and 12months,
41 (55%) and 25 (33%) youth, respectively, returned for
follow-up. For boys, average weight was 71.62 kg
(SD=21.5) at baseline, 72.8 kg (SD=22.1) at initial
follow-up, 75.7 kg (SD=20.5) at 6-month follow-up and
76.2 kg (SD=20.8) at 12-month follow-up. For girls, aver-
age weight was 67.7 kg (SD=18.2) at baseline, 68.4 kg
(SD=18.2) at initial follow-up, 72.5 kg (SD=18.4) at 6-
month follow-up and 80.9 (SD=18.3) at 12-month
follow-up. There were no significant differences in weight
changes by gender. Average BMI Z-Scores at baseline
were 2.25 (SD=0.34) and 2.19 (SD=0.40) for males and

females, respectively. Average BMI and per cent body
fat of the cohort at baseline were 30.38 (SD=5.50) and
29.78 (SD=9.30), respectively. Gender and class partici-
pation (English vs. Spanish) were distributed evenly and
analyzed for differences based on HRQoL outcomes and
anthropometric measurements (Table 2). Notably, the
only consistently observed difference was a higher per
cent body fat at each measurement point among females.
Household demographics are summarized in Table 3. The
demographics of this study sample represent the popula-
tion of Yakima, WA (i.e. low socioeconomic status, signif-
icant Hispanic/Latino population and low education level).

Primary outcome – HRQoL

Omnibus Analyses of Variance were run for all statistical
inquiries and the significance of those models allowed
for tests of simple effects. Results for the psychosocial
subdomain were F(3,57) = 6.42 (p=0.001), and the physical
subdomain were F(3,57) = 3.28 (p=0.027). Child-reported
HRQoL outcomes by major subdomain at each time point
are summarized in Figure 1 and minor subdomains in
Table 4. Total psychosocial HRQoL scores significantly
improved at all three time-points: from baseline to initial
follow-up (74.8 vs. 81.2, p<0.001), baseline to 6-month
follow-up (72.0 vs. 83.1, p< 0.001) and baseline to 12-
month follow-up (76.8 vs. 87.1, p< 0.001). Total physical
HRQoL scores also significantly improved from baseline
to initial follow-up (76.4 vs. 84.3, p<0.001), baseline to
6-month follow-up (76.6 vs. 85.1, p< 0.001) and baseline
to 12-month follow-up (78.7 vs. 85.8, p=0.014). Thus, the
primary hypothesis of this study was supported at each
time point in each subdomain. A medium to large effect
size using Cohen’s d was observed in each major
subdomain at each time point (d=0.50–1.10). These data
identify a global improvement in HRQoL outcomes
resulting from the intervention. There were no statistical
differences within the groups for the subdomain of school
functioning (p> 0.05). Average change in score per partic-
ipant is summarized in Table 5. This shows clinically use-
ful average values of improvement were consistent over
time. Parent evaluations of the child’s HRQoL were also
analyzed, with no significant difference between child
and parent reports. These values are not displayed here
as they are similar to those reported in previous studies
(21,23,40).

Secondary outcomes – anthropometrics and
correlations

Change of BMI Z-Score, per cent body fat and waist cir-
cumference longitudinally are summarized in Table 6.
There was a statistically significant decrease in BMI
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Z-Score at initial and 6-month follow-up. Per cent body
fat and waist circumference showed various, but not con-
sistent statistical significance over each time point.

The secondary hypothesis of this study was also sup-
ported in the case of BMI Z-Score, per cent body fat
and waist circumference at specific follow-up and HRQoL
subdomains. Correlation testing found HRQoL was im-
pacted by BMI Z-Score and per cent body fat, longitudi-
nally. Over time, BMI Z-Score and per cent body fat
displayed various points of significance and strengthen-
ing correlations. The coefficient of determination (R2)
was calculated for each Pearson’s r to reveal the contribu-
tion of anthropometric measures on HRQoL (Figure 2).

Per cent body fat represented an anthropometric mea-
sure with significant impact on both psychosocial and
physical HRQoL. Specifically, per cent body fat had sig-
nificant impact on school, emotional and social function-
ing. School functioning correlated at 12months
(r=�0.56; p=0.019); emotional functioning correlated at
baseline (r=�0.26; p=0.037) and 12months (r=�0.53;
p=0.029); and social functioning correlated at baseline
(r=�0.31; p=0.014) and 12months (r=�0.58;

p< 0.001). These correlations indicate an increasing
HRQoL as per cent body fat decreased. Per cent body
fat correlated with physical HRQoL at baseline
(r=�0.26; p=0.040) and 6months (r=�0.33; p=0.047).

As expected, BMI Z-Score correlated only with physi-
cal HRQoL at baseline (r=�0.25; p=0.044), initial
follow-up (r=�0.25; p=0.051), 6 (r=�0.32; p=0.055)
and 12months (r=�0.47; p=0.020). Waist circumference
correlated with social functioning at 6 (r=�0.41;
p=0.012) and 12months (r=�0.42; p=0.040).

Family income was the only household demographic
factor correlated with HRQoL outcomes. As family in-
come increased, small correlations with school function-
ing (r=0.29; p=0.033) and physical HRQoL at baseline,
only, were observed (r=0.27; p=0.046).

Discussion

The current study evaluated the impact of a family and
community based intervention on HRQoL of youth with
overweight or obesity. A 12-week intervention can

Table 2 Mean, SD and significance via ANOVA based on gender and language session.

Measurements by gender and language

Time point Measurement

Mean (SD)

p-value

Mean (SD)

p-value
Male (n = 36) Female (n = 29) English (n = 32) Spanish (n = 33)

Baseline Psychosocial HRQoL 75.57 (12.58) 73.16 (19.72) 0.551 70.67 (18.75) 78.21 (12.12) 0.058
Physical HRQoL 77.69 (14.68) 74.74 (19.63) 0.490 76.17 (17.39) 76.57 (16.86) 0.926
Total HRQoL 76.31 (11.66) 73.72 (18.89) 0.500 72.59 (17.47) 77.65 (12.48) 0.182
BMI Z-Score 2.25 (0.34) 2.19 (0.40) 0.496 2.28 (0.37) 2.18 (0.36) 0.250
Per cent Body Fat 25.77 (8.80) 34.94 (7.45) *<0.001 31.94 (7.80) 27.62 (10.40) 0.065
Waist circumference 39.10 (5.72) 37.24 (4.46) 0.158 39.09 (5.35) 37.48 (5.09) 0.218

Initial follow-up Psychosocial HRQoL 79.12 (13.52) 83.73 (14.39) 0.196 78.94 (17.16) 83.32 (9.85) 0.218
Physical HRQoL 82.68 (12.83) 86.18 (12.88) 0.283 83.24 (15.55) 85.22 (9.86) 0.541
Total HRQoL 80.34 (12.28) 84.78 (12.74) 0.163 80.43 (15.73) 84.16 (8.55) 0.240
BMI Z-Score 2.20 (0.36) 2.13 (0.45) 0.458 2.22 (0.43) 2.12 (0.38) 0.315
Per cent Body Fat 25.17 (8.69) 34.30 (7.51) *<0.001 31.47 (7.71) 26.86 (10.31) *0.047
Waist circumference 38.40 (5.24) 36.80 (4.58) 0.200 38.48 (5.05) 36.91 (4.86) 0.207

6-month follow-up Psychosocial HRQoL 84.95 (9.12) 80.62 (13.82) 0.260 80.58 (13.20) 86.02 (8.34) 0.152
Physical HRQoL 87.35 (9.30) 82.03 (16.20) 0.216 84.84 (16.14) 85.29 (7.79) 0.917
Total HRQoL 85.78 (7.58) 81.16 (13.42) 0.193 82.10 (12.84) 85.76 (7.02) 0.302
BMI Z-Score 2.20 (0.39) 2.13 (0.49) 0.583 2.16 (0.50) 2.17 (0.36) 0.923
Per cent Body Fat 26.41 (8.87) 35.25 (8.15) *0.002 31.51 (8.42) 29.72 (10.69) 0.551
Waist circumference 39.88 (5.69) 38.72 (4.74) 0.483 39.96 (5.64) 38.69 (4.84) 0.437

12-month follow-up Psychosocial HRQoL 86.70 (8.13) 87.58 (10.20) 0.805 86.07 (10.39) 88.11 (7.11) 0.560
Physical HRQoL 85.41 (8.57) 86.36 (11.20) 0.804 85.11 (11.56) 86.54 (7.15) 0.705
Total HRQoL 86.21 (6.52) 87.15 (10.10) 0.771 85.71 (10.16) 87.55 (5.00) 0.562
BMI Z-Score 2.14 (0.36) 2.06 (0.71) 0.682 2.17 (0.62) 2.03 (0.25) 0.527
Per cent body fat 25.59 (7.92) 34.93 (8.37) *0.038 31.75 (9.15) 22.02 (3.92) *0.039
Waist circumference 39.40 (4.88) 40.22 (6.92) 0.736 41.27 (6.19) 37.53 (3.95) 0.108

*p< 0.05
BMI, body mass index; HRQoL, Health-Related Quality of Life; SD, standard deviation.
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significantly improve HRQoL in this population initially.
Moreover, longitudinal follow-up revealed sustained
improvement in HRQoL ratings at 6 and 12months after
conclusion of the intervention.

The early teenage years have been identified as key
indicators for the association of obesity and other risky
behaviour (17). Often, the professional and lay community
may focus heavily on the more obvious impacts of health
intervention programmes such as anthropometric mea-
sures. However, HRQoL factors heavily into the overall
health of the youth with overweight or obesity. The CDC

emphasizes the importance of HRQoL as a valid mea-
surement of unmet needs and intervention outcomes (41).

A study by de Beer et al. found that youth with obesity
had significantly lower HRQoL in the total score, physical
score, and social functioning than youth without obesity
(22). Preliminary reports on the ACT! programme and
HRQoL in an urban/suburban environment showed statis-
tically significant improvements in the emotional function,
physical function and total HRQoL, but not in the school
or social functions (33). A novel component of the current
study was the impact and sustainability of this
community-based intervention in a rural, agricultural com-
munity with a large Hispanic/Latino population. Previ-
ously, this community had no access to organized
resources for youth with overweight or obesity. In the cur-
rent study, a significant increase in all subdomains was
observed, except school functioning.

The success of this family and community-based pro-
gramme on HRQoL is potentially due to several key fac-
tors. One component was the successful collaboration
between community, healthcare, and academic entities
(33). Collaboration between healthcare professionals in
the region referred youth meeting criteria to the pro-
gramme. Additionally, the YMCA professionally and con-
sistently received and worked with the youth that were
referred to the programme. This community-healthcare-
academic alliance potentially enables the perpetuation of
this programme in similar environments without grant
money from research or government institutions as has
been suggested previously (42). For example, the ACT!
programme is financially sustained in Seattle by a sliding
fee scale for enrollees, and is free to enrollees in Yakima be-
cause of financial support by theYakimaYMCAandYakima
Valley Memorial Hospital Foundation. The role of academic
entities in the current study was valuable for design and
redesign of outcome measures. Thus, these partnerships
created a strong network of support for these youth and
their families with lasting impact on the community.

Another major contributor to this programme’s success
was a combination of the family inclusion (required
co-enrolled parent) and social interaction with peers
during the programme. Engaging family members and
parents has been shown to be a key component of
successful weight management interventions targeting
children and adolescents even in the most challenging
of clinical situations (26). Higher parental BMI has been
associated with higher child BMI in Hispanic/Latino
populations, (10) thus engaging the entire family in the
intervention has inherent potential for success. Parents
could also feel reassured that their children had a safe
place to play and exercise with the YMCA as the main
fitness partner. Much of the success from the family in-
volvement is complemented by the social cognitive theory

Table 3 Household demographics of youth and parent participants.

Household demographics

Demographic n
Per cent of
households

Parent education High school, GED
or below

36 55

Some college 7 11
College graduate 15 23
N/A 7 11

Annual family
income

<$25,000 20 31
$25,000–$49,999 24 37
$50,000–$74,999 4 6
$75,000–$99,999 2 3
$100,000+ 5 8
N/A 10 15

Parent ethnicity White, non-Hispanic 18 28
Hispanic/Latino 41 63
N/A 6 9

Co-enrolled adult Mother 46 71
Father 13 20
N/A 6 9

Marital status Single 6 9
Living with
significant other
(not married)

6 9

Married 43 66
Divorced 4 6
N/A 6 9

Persons in
household

Two people 1 2
Three people 6 9
Four people 18 28
Five people 16 25
Six people 7 11
Seven people 5 8
N/A 12 18

Primary
language spoken
by parent

English 33 51
Spanish 23 35
Both 3 5
N/A 6 9

Parent receives
income from job?

Yes 48 74
No 11 17
N/A 6 9

GED, General Educational Development.
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basis of the ACT! programme (43). Also, the social inter-
actions between peers during the class was highly valued
by participants as measured by a qualitative end-of-
intervention analysis.

The cultural influence of the current study participants
and its implications cannot be overlooked. It has been es-
timated that Latinos are the fastest growing population in
the USA with potentially one in three children being of
Hispanic/Latino ethnicity by 2030 (44). The current study
included 63% Hispanic/Latino youth. A systematic review
of paediatric obesity interventions in a Hispanic/Latino
population identified three statistically significant
influencers on anthropometric data – a parental compo-
nent, theory-driven and dedicated intervention staff (14).
The current study included all three of these components,
and the findings of the programme in this report are
agreeable with these established factors.

Also important to consider is the socioeconomic status
of those involved in this study. With some variance in eth-
nic subgroups, previous reports show that lower educa-
tion and parental income are associated with higher
rates of obesity (12). Many of the participants of the cur-
rent study were at or below the state median income –
representing a working class with limited resources. This
means that time and energy are important considerations
in any intervention targeting behaviour change. One of the
benefits of the ACT! programme was the brief time of in-
tervention held at a familiar community location. Savoye
et al. evaluated a similarly structured but more intensive
family-based intervention. They demonstrated sustained
improvements in anthropometric markers after 24months
following a 12-month, bi-weekly, intervention. However,
this study had a high dropout rate during the course of
the intervention, and HRQoL was not measured among

Figure 1 Longitudinal HRQoL Improvement. Paired dependent t-test of child reported psychosocial (A) and physical (B) HRQoL based on follow-
up period. FU, follow-up; HRQoL, Health-Related Quality of Life; **p< 0.001; *p< 0.05
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participants (26). Results from Sacher et al. in a 9-week in-
tervention are in contrast, where the retention rate was
near 100% for enrolled youth (28). The current study also
had a high retention rate for the 12-week intervention
(91%), despite the logistical challenges faced by partici-
pants in a low socioeconomic area.

The BMI Z-Scores may best summarize the physical
changes of the participants in the current study at each
follow-up period. The increased weight finding alone is
confounded in this population because of natural growth
and maturity of youth, evidenced by a significantly de-
creased average BMI Z-Score at each follow-up. The
measurements for per cent body fat and waist circumfer-
ence are also confounded by the nature of youth growth
and maturity, but show similar differences as the BMI Z-
Score measures and are helpful in evaluating the health
status of the youth. This reflects the benefit of using BMI
Z-Scores to describe this youth population. This mea-
surement considers the youth age and growth as accu-
rately as possible compared with national averages (39).
It should be noted that these findings are consistent with
the initial findings of Grow et al. in evaluating the ACT!
programme (33).

A secondary analysis of this study was to evaluate the
contribution of anthropometric measures on HRQoL out-
comes. Per cent body fat represented an anthropometric
measure with significant impact on both psychosocial
and physical HRQoL. Specifically, per cent body fat had
greatest impact on the social, emotional and school
subdomains (in decreasing order). It is notable that the
only difference between gender was noted in the per cent
body fat of females remaining significantly higher than
males throughout the study. The importance of this find-
ing may impact the correlation of per cent body fat with
HRQoL outcomes in a manner not evaluated in this study.
BMI Z-Score correlated with physical HRQoL only, and
represents an expected relationship with similar contribu-
tion to HRQoL as reported elsewhere (22,29). It is reason-
able that the statistically small, yet significant, reduction
of BMI-Z-Score still contributed to the increased HRQoL
scores.

There are a number of strengths to this study. Major
strengths included parents exercising with their children,

cultural/language appropriate curriculum and a multiface-
ted approach. As part of this approach, youth and parents
made food decisions together, while parents learned
problem solving for important topics like bullying, food
battles at home, etc. Retention of a sufficient number of
participants for statistical significance and moderate ef-
fect size was also a strength.

This study was not without limitations. The lack of a
control group was decided against because of the high
community need for services targeting this population
and limited research personnel and funding available.
Also, the total subjects of this study represent partici-
pants over three different seasonal groups (Summer, Fall
and Winter). This could potentially impact adherence to
new exercise and eating habits learned in the programme
because of weather, school activities, family obligations
and community events. However, no significant differ-
ences were found between these time periods. It is impor-
tant to note that no physical activity monitoring
(accelerometer, etc.) was employed because of budget
constraints, but eating and exercise habits were assessed
via survey. Although there was a decrease in return to
follow-up at 6 and 12months, validated strategies were
used in the recruitment and retention design of this study,
especially the consistency of the bi-lingual staff at the
YMCA, Yakima Valley Memorial Hospital and incentives
(45). Additionally, the exclusion of a total of 10 youth par-
ticipants (seven failed to complete the study, three with
incomplete data) is expected to have a minimal impact
on the overall findings of the study.

Significant improvements in HRQoL following a 12-
week community and family-based lifestyle intervention
were observed. The novel finding of this study was the
longitudinal impact of this brief intervention in a rural,
medically underserved community. Significant positive
improvements in HRQoL measurements were continu-
ous up to 12months following the conclusion of the in-
tervention. Anthropometric measures were established
as contributing factors to psychosocial and physical
HRQoL characteristics. The ACT! programme represents
a logistically sustainable programme with positive im-
provements in the lives of youth with obesity and their
families.

Table 5 Average change by participant at each follow-up interval representing clinically significant changes in HRQoL.

Absolute mean improvement (95% CI; p-value)
Baseline vs. Initial follow-up Baseline vs. 6-month follow-up Baseline vs. 12-month follow-up

Psychosocial HRQoL 6.4; (3.2–9.5; <0.001) 11.0; (7.2–14.9; <0.001) 10.3; (5.7–14.8; <0.001)
Physical HRQoL 7.8; (3.9–11.7; <0.001) 8.5; (4.8–12.1; <0.001) 7.1; (1.5–12.6; <0.014)

CI, confidence interval; HRQoL, Health-Related Quality of Life.
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