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Objectives. To examine effects of unmet social needs on adherence to pediatric

weight management intervention (PWMI).

Methods.We examined individual associations of positive screens for parental stress,

parental depression, food insecurity, and housing insecurity with intervention adher-

ence, and associations of 0, 1 or 2, and 3 or 4 unmet social needs with adherence, among

children enrolled in a 2017–2019 comparative effectiveness trial for 2 high-intensity

PWMIs in Massachusetts. Models were adjusted for child age, body mass index (BMI),

parent BMI, and intervention arm.

Results. Families with versus without housing insecurity received a mean of 5.3

(SD= 8.0) versus 8.3 (SD =10.9) contact hours (P< .01). There were no statistically sig-

nificant differences in adherence for families reporting other unmet social needs.

Children with 3 to 4 unmet social needs versus without received a mean of 5.2 (SD =8.1)

versus 9.2 (SD=11.8) contact hours (P< .01). In fully adjustedmodels, thosewith housing

insecurity attended a mean difference of –3.14 (95% confidence interval [CI] = –5.41,

–0.88) hours versus those without. Those with 3 or 4 unmet social needs attended –3.74

(95% CI = –6.64, –0.84) hours less than those with none.

Conclusions. Adherence to PWMIs was lower among children with housing insecurity and

in families with 3 or 4 unmet social needs. Addressing social needs should be a priority of

PWMIs to improve intervention adherence and reduce disparities in childhood obesity.

Trial Registration: ClinicalTrials.gov identifier: NCT03012126. (Am J Public Health.

2020;110:S251–S257. doi:10.2105/AJPH.2020.305772)

See also Dasgupta, p. S174.

While trends in childhood obesity show
that prevalence is plateauing in some

populations, childhood obesity continues to
disproportionately affect low-income families
and those of racial and ethnic minorities.1–3

Despite ongoing efforts, the development of
successful interventions for these groups has
proven challenging.4 To help address this
public health crisis, the US Preventive Ser-
vices Task Force (USPSTF) evaluated
behavior-based pediatric weight manage-
ment interventions (PWMIs) and determined
that larger benefits were seen with higher
number of intervention or “contact” hours.5

A total of 26 ormore contact hours in a period
of 2 to 12months was found to be effective in
reducing body mass index (BMI). However,

the report acknowledges that adherence to
such time-intensive interventions is a major
factor in determining the success of the
interventions.6

Unmet social needs are those that may
have immediate mitigation opportunities by

the health care system such as providing food
from a food pantry for those struggling with
food security, but do not actually modify the
underlying social and economic conditions
children are living in.7 Thosemost affected by
childhood obesity are affected by unmet social
needs such as parental stress, parental de-
pression, food insecurity, and housing inse-
curity.8 Food security is defined by the US
Department of Agriculture as “access by all
people at all times to enough food for an
active, healthy life.”9(p2) In 2017, 15.7% of
US households with children were food in-
secure at some time during the year.9 The US
Department of Health and Human Services
identifies 5 conditions that contribute to the
definition of housing insecurity: high housing
costs, poor housing quality, overcrowding,
homelessness, and unstable neighborhoods
(characterized by poverty, crime, and
unemployment).10

With more research focusing on the psy-
chosocial aspects of childhood obesity, evi-
dence linking childhood obesity to specific
unmet social needs such as parental stress,
depression, and food and housing insecurity
is growing. A recent meta-analysis demon-
strated that maternal psychological stress was
associated with greater risk of obesity in
children,11 and another study with exclu-
sively Hispanic/Latino youths and their
families showed that the number of
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caregivers’ chronic stressors was positively
correlated with obesity in their children.12

The associationwith parental depression is less
well studied, but previous studies have hy-
pothesized that parental depression negatively
affects parenting quality, which in turn in-
creases sedentary behavior and decreases ac-
tive leisure activity.13 One study of parents
and their 17-year-old children found that
parental major depressive disorder was asso-
ciated with their child’s obesity risk.14 Al-
though it is clear that the household food
environment, including the amount and type
of food available, plays a major role in chil-
dren’s nutritional intake and weight status,
studies to assess the relationship between food
insecurity and obesity have shown inconsis-
tent associations.15,16 Housing insecurity and
obesity is less well-studied, but 1 study from
Los Angeles, California, showed that pre-
school children living in housing-cost–bur-
dened households were more likely to have
obesity.17

Research in both adult and pediatric pa-
tients suggests that unmet social needs are
associated with poor engagement with
treatment strategies, resulting in worse health
outcomes.18,19 One study examining the rate
of participation in a caregiver-mediated in-
tervention for young children with autism
spectrum disorder showed that families with
higher socioeconomic status weremore likely
to have higher rates of attendance.18 Another
study describing unmet needs for services,
such as housing and psychiatric treatment, and
their relationship with health care outcomes
among individuals receiving HIV care in the
southeastern United States showed that par-
ticipants with 1 or more unmet needs were
less likely to be taking anyHIVmedications.17

However, the specific link between unmet
social needs and adherence has not been
studied in childhood obesity. An exploration
of potential factors related to limited PWMI
contact hours is critically important, as de-
creased adherence could prevent children at
highest risk from experiencing the full
benefits of PWMI, which in turn worsens
health disparities.

This study seeks to explore the association
between unmet social needs and adherence
(both attendance of treatment sessions and
adherence to 1 treatment recommendation—
completing health coaching calls in the
HealthyWeight Clinics [HWCs]), to PWMIs

meeting the USPSTF recommendation of at
least 26 contact hours. We hypothesized that
families who screened positively for unmet
social needs would have fewer completed
contact hours over the 1-year intervention
period. We chose to focus on parental stress,
parental depression, food insecurity, and
housing insecurity as we felt that these areas
would affect our families’ ability to attend the
PWMI and these were areas our clinical
partners could help address.

METHODS
Study participants were children enrolled

in the Clinic and Community Approaches to
Healthy Weight study, a randomized con-
trolled trial in 2 communities inMassachusetts
with large populations of low-income fami-
lies. Study design is described in detail else-
where.19 The 2-arm trial compares the effects
of HWCs embedded in a federally qualified
community health center versus theModified
HealthyWeight andYourChild (M-HWYC)
programs delivered at local YMCAs. Partic-
ipants included children aged 6 to 12 years
with a body mass index (BMI) of greater than
or equal to 85th percentile seen in primary
care at the 2 federally qualified community
health centers. The study used a simple a
priori randomization by health center where
each participant had a 50% chance to be in
either intervention arm.

Each of the 2 intervention groups received
an intensive 6-month intervention followed
by a 6-month maintenance period that de-
livered 30 or more hours of contact time—30
hours for the HWC and 50 hours for the
M-HWYC—over the 1-year intervention
period, consistent with the current USPSTF
guidelines.20 The M-HWYC program de-
livered in this study is different than the
current program that is being implemented
nationally by the YMCA, which offers 25
sessions delivered over 4 months to children
with obesity and severe obesity.

Parents of study participants were surveyed
at baseline (enrollment in the program) and
after 6 and 12 months from first program
interaction through a phone-based interview
conducted by trained research assistants who
were blinded to the intervention assignment.
The study preserved blinding of the research
coordinators during the baseline assessment

and further assessments at 6 months and 1
year. All data were collected and stored on
REDCap. Parents were given a set of in-
centives that included a $25 gift card for
completion of each phone-based survey and
up to 3 $25 gift cards for attending the visits.
Parents were also offered transportation
vouchers by the intervention staff to ac-
commodate travel to and from the sites for all
HWC or M-HWYC visits. These vouchers
were not offered universally; we relied on the
HWC and M-HWYC staff to identify those
familieswhoneeded helpwith transportation.
All participants who were enrolled in the
study were included in these analyses.
Thirty-two participants were missing parent
BMI and so were not included in fully ad-
justed models.

Main Exposures
The main exposures for this analysis were

individual positive screens at baseline to pa-
rental stress, parental depression, food inse-
curity, and housing insecurity. Stress was
measured by the single-item question vali-
dated by Elo et al.21 and recommended by the
Institute of Medicine,22 which asked, “Stress
means a situation inwhich a person feels tense,
restless, nervous, or anxious or is unable to
sleep at night because his or her mind is
troubled all the time. Do you feel this kind of
stress these days?” A positive screen was
identified if a parent answered “rather much”
or “very much” to this question.

Depression was assessed with a single
question asking parents if they had ever been
diagnosed with depression: “Did you ever see
a health care professional who said that you
were depressed?” A positive screen was an
affirmative answer to this question.

Housing insecurity was measured by 2
questions taken from the National Survey of
America’s Families asking parent participants
(1) “During the last 12 months, was there a
timewhen you and your family were not able
to pay your mortgage, rent or utility bills?”
and (2) “During the last 12months, did you or
your childrenmove inwith other people even
for a little while because you could not afford
to pay your mortgage, rent or utility bills?”23

A positive screen was an affirmative answer to
either of these questions.

Food insecurity was assessed by a pair of
questions addressing food costs within the

AJPH OPEN-THEMED RESEARCH

S252 Research Peer Reviewed Atkins et al. AJPH Supplement 2, 2020, Vol 110, No. S2



context of the family budget: (1) “Within the
past 12 months we worried whether our food
would run out before we got money to buy
more” and (2) “Within the past 12months the
food we bought just didn’t last and we didn’t
have money to get more.”24 A positive screen
was determined if the parents answered
“sometimes true” or “often true” to either
question.

We also created a cumulative score to
summarize the total number of unmet social
needs reported by participants. We first
counted the number of unmet social needs
reported as a continuous score, which ranges
from 0 to 4. Next, we categorized this score
into 3 levels: 0, 1 or 2, and 3 or 4 unmet social
needs. If participants did not answer 1 ormore
questions about the 4 unmet social needs
listed previously, the cumulative score was set
to missing.

Outcome
Program adherence in hours was the main

outcome. This was defined as the number of
contact hours, which included attending
in-person visits (HWC and the M-HWYC),
in addition to completing health coaching
phone calls (HWC only). Total contact hours
were determined by intervention site atten-
dance reports. Nobles et al. denote an en-
gagement pathway, or “extent to which, and
how, individuals participate in weight man-
agement services,” and define the key con-
cepts of adherence and attendance to an
intervention.25(p133) Attendance refers to
“individual’s presence in a weight manage-
ment session.”25(p136) Adherence is the “ex-
tent to which individuals follow treatment
recommendations,” and can capture multiple
dimensions of a service so that it encom-
passes both adherence to treatment sessions
and adherence to treatment recom-
mendations.25(p136) We felt that adherence
encompassed both attendance of treatment
sessions and adherence to 1 portion of
treatment recommendations, which was the
health coaching calls. On average, the HWC
visits were 1.5 hours in duration and the
M-HWYC visits were 2 hours in duration,
resulting in an intended 30 hours total and
50 hours total, respectively. Study staff did
quarterly observations of the programs at the
HWCand theM-HWYC to confirm average
visit length was as intended. Coaching calls

were approximately 10 minutes in duration,
as reported by the dietitians and community
health workers completing these calls.

Barriers to Adherence
Parents and guardians were asked on the

12-month survey about the barriers to at-
tending the PWMI. The question was asked,
“Were any of the following a problem in
attending the program?” Participants could
endorse more than 1 option. Answer choices
were

1. getting to or from the program,
2. day or time program was scheduled,
3. howmany times the programmet over the

past 12 months,
4. how long each visit or class was,
5. didn’t like the program,
6. my family or friends didn’t think the

program was important for my child,
7. family changes (such as illness, moving,

pregnancy),
8. didn’t have child care for other children,

and
9. an optional “other” box.

Statistical Analysis
We performed descriptive analysis of the

exposures, outcomes, and covariates. We
conducted the c2 test and 2-sample t test to
compare baseline demographics between
HWC and M-HWYC programs. We then
examined associations of individual positive
screens for unmet social needs (i.e., parental
stress, parental depression, food insecurity,
and housing insecurity) at baseline with ad-
herence using the 2-sample t test. We strat-
ified the sample by theHWCandM-HWYC
programs and again analyzed them with the
2-sample t test. In addition, we examined the
associations of 0, 1 or 2, and 3 or 4 unmet
social needs with contact hours using unad-
justed linear regression. Finally, we con-
ductedmultivariate linear regression adjusting
for child age, child BMI category at baseline,
parent BMI category, and intervention arm
examining the associations between the in-
dividual unmet social needs and contact hours
as well as the cumulative social needs and
contact hours. We also examined number of
visits as the outcome and engagement as at-
tending at least 1 visit (Tables C to F, available
as supplements to the online version of this

article at http://www.ajph.org). We con-
ducted statistical analyses with SAS version
9.3 (SAS Institute Inc, Cary, NC).

RESULTS
At baseline, the mean child age was 9.6

years (SD= 1.8), 27% of children had over-
weight, 43% had obesity, and 30% had severe
obesity (defined as greater than or equal to
120th percent of the 95th percentile; Table 1).
Of the participants, 93% were Hispanic and
69% lived in families with an annual income
of $20 000 or less. Overall, 64.9% of kids (264
out of 407) attended at least 1 visit, 67.7%
(136/201) at HWC and 62.1% (128/206) at
M-HWYC. The contact hours received
ranged from 0 to 46 among all participants,
with mean contact hours of 7.4 (SD=10.2).
In the HWC, contact hours received ranged
from 0 to 23.3, with amean of 4.8 (SD=5.7).
In the M-HWYC, contact hours received
ranged from 0 to 46 hours with mean contact
hours of 9.9 (12.7) hours. At baseline, 30% of
parents reported experiencing stress “rather
much” or “very much,” 36% reported a
health care professional said they were de-
pressed, 30% reported housing insecurity, and
49% reported food insecurity.

Families with housing insecurity received a
mean of 5.3 (SD=8.0) contact hours versus
8.3 (SD=10.9) contact hours for families
without housing insecurity (P < .01; Table 2).
There were no statistically significant differ-
ences in adherence for children whose parent
had a diagnosis of depression or had high
levels of stress at baseline or for those with
food insecurity, although therewas a trend for
fewer contact hours for those unmet social
needs as well. These trends were similar when
the programs were stratified (Table A,
available as a supplement to the online version
of this article at http://www.ajph.org). In
fully adjusted models, those families suffering
from housing insecurity attended –3.18 (95%
confidence interval [CI] = –5.36, –1.00)
hours compared with those without housing
insecurity. Again, the other unmet social
needs were not statistically significantly as-
sociated with adherence but trended toward
fewer contact hours for the other unmet social
needs.

When we examined the number of unmet
social needs per family, we found that those
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with several unmet social needs had signifi-
cantly lower adherence than families without
(Table 3). Families with no unmet social
needs received a mean of 9.2 (SD=11.8)
contact hours, while families with 3 or 4
unmet social needs received a mean of 5.2
(SD= 8.1) contact hours (P< .01). In fully
adjusted models, those with 3 or 4 unmet
social needs attended –3.74 (95% CI= –6.64,
–0.84) hours less than those with no unmet
social needs. The most common barriers to
adherence endorsed on the 12-month survey
(Table 4) included “day or time the program
was scheduled” (23%) and “getting to or from
the program” (19%).

DISCUSSION
In this randomized trial of children with

overweight and obesity enrolled in 2 high-
intensity PWMIs, we found that unmet social
needs were highly prevalent and associated
with lower program adherence. Families with
housing insecurity at baseline attended fewer
contact hours than those in stable housing.
Children whose parents reported any of the
other unmet social needs assessed (parental
stress, parental depression, or food insecurity)
received fewer contact hours, but this was not
statistically significant. We did find that re-
gardless of the unmet social need reported, the
total number of unmet social needs was sig-
nificantly associatedwith program adherence.
Families with 3 or 4 unmet social needs had
significantly fewer contact hours than families
without unmet social needs, suggesting a
cumulative effect of unmet social needs.

Previous studies have demonstrated that
people who screen positively for unmet social
needs have an increased risk for obesity and its
comorbidities.16,17 While other studies have
demonstrated the significance of unmet social
needs on health outcomes, this study provides
evidence that unmet social needs have an
impact on the number of contact hours a
participant receives, which is a marker of the
most effective PWMIs. In line with effective
weight management, there exists a robust
body of literature to support whole-family
integration into ongoing PWMIs instead of
focusing on a patient.19 It is critical, then, to
screen and include an entire family’s needs at
the onset of a program. If a parent or guardian
is expressing a barrier, then the family

TABLE1—BaselineDemographics of Participants in theClinic andCommunityApproaches to
Healthy Weight Study: Massachusetts, 2017–2019

Total (n = 407) HWC (n = 201) M-HWYC (n = 206) P a

Age, years, mean (SD) 9.6 (1.8) 9.6 (1.9) 9.6 (1.8) .88

Sex: female, no. (%) 184 (45.2) 89 (44.3) 95 (46.1) .71

BMI z score, mean (SD) 1.9 (0.5) 1.9 (0.5) 2.0 (0.5) .96

BMI kg/m,2 median (IQR) 24.2 (21.6–27.6) 24.2 (21.7–27.64) 24.3 (21.6–27.5)

% of the 95th percentile, median (IQR) 109.5 (99.0–122.4) 109.6 (98.5–122.9) 109.3 (99.5–121.9)

BMI category, no. (%)

Overweight 109 (26.8) 54 (26.9) 55 (26.7) .98

Obesity 176 (43.2) 86 (42.8) 90 (43.7)

Severe obesity 112 (30.0) 61 (30.3) 61 (29.6)

Race/ethnicity: Hispanic, no. (%) 377 (92.9) 186 (92.5) 191 (92.7) .67

Parents born outside of United States (n = 406),

no. (%)

145 (35.7) 74 (36.8) 71 (34.6) .65

Parent education (n = 403), no. (%) .55

<High school 177 (43.9) 84 (42.4) 93 (45.4)

High-school graduate 132 (32.8) 70 (35.4) 62 (30.2)

‡ Some college 94 (23.3) 44 (22.2) 50 (24.4)

Marital status: married or living together, no. (%) 152 (37.3) 73 (36.3) 79 (38.3) .67

Parent BMI (n = 375), no. (%) .05

Underweight (BMI < 18.5) 4 (1.1) 2 (1.1) 2 (1.0)

Normal weight (BMI = 18.5–24.9) 60 (16.0) 29 (15.9) 31 (16.1)

Overweight (BMI = 25.0–29.9) 99 (26.4) 61 (33.5) 38 (19.7)

Obesity class 1 (BMI = 30–34.9) 91 (24.3) 42 (23.1) 49 (25.4)

Obesity class 2 (BMI = 35–39.9) 71 (18.9) 27 (14.8) 44 (22.8)

Obesity class 3 (BMI ‡ 40) 50 (13.3) 21 (11.5) 29 (15.0)

Family assistance, no. (%)

WIC 104 (25.6) 54 (26.9) 50 (24.3) .63

Food stamps/SNAP/EBT 280 (68.8) 137 (68.2) 143 (69.4) .87

Free/reduced price meals at school 360 (88.5) 182 (90.5) 178 (86.4) .25

Household income, $ per year, no. (%)

£ 20 000 218 (68.6) 101 (63.9) 117 (73.1) .1

> 20 000 100 (31.4) 57 (36.1) 43 (26.9)

Social needs, no. (%)

Housing insecurity 121 (29.7) 59 (29.4) 62 (30.1) .87

Food Insecurity 200 (49.1) 93 (46.3) 107 (51.9) .25

Parental stress—rather or very much 124 (30.5) 60 (29.9) 64 (31.1) .79

Parental depression 147 (36.1) 84 (41.8) 63 (30.6) .02

Mean contact hours received (SD) 7.4 (10.2) 4.8 (5.7) 9.9 (12.7) < .01

Contact hours, median (IQR) 3.0 (0.0–10.0) 3.0 (0.0–7.7) 5.0 (0.0–16.0)

Engaged in at least 1 visit, no. (%) 264 (64.9) 136 (67.7) 128 (62.1) .24

Completed at least 26 contact hours, no. (%) 30 (7.4) 0 (0) 30 (14.6) < .01

Note. BMI=body mass index; EBT=Electronic Benefits Transfer; HWC=Healthy Weight Clinic;
IQR= interquartile range; M-HWYC=Modified Healthy Weight and Your Child; SNAP=Supplemental Nutri-
tion Assistance Program; WIC=Special Supplemental Nutrition Program for Women, Infants, and Children.
aP value calculated by 2-sample t test.
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approach is undermined and impedes the
success of the patient.

While it is presumed that unmet social
needs are associated with increased risk of
obesity, this study explores 1 potential
mechanism behind this association, specifi-
cally the adherence to the PWMI. A lower
program adherence may occur because
families with unmet social needs, and par-
ticularly several of them,may have competing
priorities and prioritize nonurgent appoint-
ments lower than other needs. The imme-
diate need for stable housing may take
precedence over attending an appointment to
mitigate the longer-term consequence of
their child’s obesity. For example, there is
evidence that suggests that a family’s stress of
competing demands such as home heating
and cooling costs may have an adverse impact
on the health and nutritional status of children
and other vulnerable populations, particularly
for low-income families in states with severe

seasons such as Massachusetts.26 Findings
from the report by Frank et al. on the Low
Income Home Energy Assistance Program
raise the concern that a confluence of
home energy costs may exacerbate possible
risks to the health and growth of young
children.26 Furthermore, studies that look
at how unmet social needs affect individ-
uals’ health decisions highlight the trade-
offs that exist between household and
individual needs. Focus groups in 1 study
described a prioritization of household
needs such as food, rent, and utilities over
paying for nonurgent medical care.27

Families also relayed a reluctance to discuss
financial strain in clinical settings, citing a
perceived “lack of openness, embarrass-
ment and stigma.”27(p406) Although
weight management intervention partici-
pants may value and prioritize adherence
to physician-recommended therapies
when possible, there is evidence to suggest

that adherence may be affected when re-
sources are lacking.

Although research on housing and obesity
is scarce, a few studies have shown that obesity
is highly prevalent in the adult homeless
population.28 Our result, that families with
housing insecurity had lower adherence, is in
line with existing research on housing inse-
curity and treatment adherence in other fields
of medicine. For example, in a study of di-
abetes treatment, participants described
housing as a “foundational need” that, when
not met, inhibited diabetes self-management.29

In 1 case–control study looking to examine a
link between home foreclosure and health
care utilization, patients were more likely to
have a no-show appointment and less likely to
have a primary care physician visit in the 6
months immediately before the receipt of a
foreclosure notice. These results suggest
changes in health care utilization in the time
period around foreclosure.30

TABLE 2—Mean Contact Hours by Individual Unmet Social Need at Baseline: Massachusetts, 2017–2019

Unmet Social Need No.
Contact Hours,
Median (IQR)

Contact Hours,
Mean (SD)

Unadjusted Mean
Difference (95% CI)

Fully Adjusted Model, Mean
Difference (95% CI)a,b

Parent stress

Yes 124 3.3 (0.0–7.9) 6.1 (9.0) –1.92 (–3.94, 0.10) –1.68 (–3.85 ,0.50)

No 283 3.0 (0.0–12.2) 8.0 (10.6) 0 (Ref) 0 (Ref)

Parent depression

Yes 147 2.0 (0.0–8.0) 6.3 (9.3) –1.75 (–3.81, 0.31) –0.88 (–3.01, 1.24)

No 260 4.0 (0.0–11.6) 8.0 (10.6) 0 (Ref) 0 (Ref)

Housing insecurity

Yes 121 2.0 (0.0–7.7) 5.3 (8.0) –2.95 (–4.86, –1.04) –3.18 (–5.36, –1.00)

No 286 4.0 (0.0–12.0) 8.3 (10.9) 0 (Ref) 0 (Ref)

Food insecurity

Yes 200 3.0 (0.0–11.0) 7.2 (9.9) –0.34 (–2.33, 1.65) –0.65 (–2.68, 1.38)

No 207 3.2 (0.0–10.0) 7.6 (10.5) 0 (Ref) 0 (Ref)

Note. CI = confidence interval; IQR = interquartile range.
aN =32 missing parent body mass index.
bFully adjusted model adjusted for child age, body mass index category, parental body mass index category, and intervention arm.

TABLE 3—Mean Contact Hours by Number of Unmet Social Needs: Massachusetts, 2017–2019

Categories No.
Contact Hours,
Median (IQR)

Contact Hours,
Mean (SD)

Unadjusted Mean
Difference (95% CI)

Fully Adjusted Model, Mean
Difference (95% CI)a,b

No unmet social needs 111 4.5 (0.0–15.2) 9.2 (11.8) 0 (Ref) 0 (Ref)

1 or 2 unmet social needs 211 3.5 (0.0–10.0) 7.3 (9.9) –1.89 (–4.22, 0.44) –1.59 (–3.99, 0.82)

3 or 4 unmet social needs 85 2.0 (0.0–6.0) 5.2 (8.1) –3.99 (–6.86, –1.12) –3.74 (–6.64, –0.84)

Note. CI = confidence interval; IQR = interquartile range. The sample size was n = 407.
aN =32 missing parent body mass index.
bFully adjusted model adjusted for child age, body mass index category, parental body mass index category, intervention arm.
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Our results did not show a significant as-
sociation between other individual unmet
social needs (reported food insecurity, parental
stress, and parental diagnosis of depression)
with adherence to the PWMI. This may be
because housing has a greater impact on ability
to attend appointments while food insecurity,
parental stress, and a diagnosis of depression
may have greater impact on families’ ability to
make healthy lifestyle change. With regard to
food insecurity, both PWMIs offered healthy
snacks at the group visits and supermarket gift
cards for attendance, so families reporting food
insecurity may have had a stronger impetus to
attend the PWMI. We did, however, see a
trend between each unmet social need and
fewer contact hours, so it is possible that the
questions to screen for these needs were not
sensitive or that we were not powered to see
these effects.

Intervention attrition (if individuals
“permanently do not re-engage” in a service)25

and poor adherence has been an ongoing
challenge in this field; recent reviews reported
mean attrition rates of 30% to 40%.31 In the
USPSTF report,5 there are 9 studies that look
at change in BMI in behavior-based weight
loss intervention trials with an estimated
contact of 26 to 51 hours.32 Of these studies,
3 report “number of intervention sessions”
attended by a participant, with attendance
ranging from 63% to 86% of total sessions
offered.33–35 In our study, only 7% of par-
ticipants met the threshold attendance of at
least 26 hours even with incentives for ad-
herence. However, our study population had
a higher prevalence of Hispanic ethnicity and
low-income participants. Race and ethnicity,

low family income, age of children, and
public health insurance have all been de-
scribed in the literature as significantly asso-
ciated with attrition or poor adherence.31 In
our primarily Hispanic, low-income study
population, 72.4% of families reported at least
1 unmet social need, and this high prevalence
may explain the low treatment adherence.
We did not adjust for income or race/eth-
nicity as our study population was homoge-
nous and income valuewas frequentlymissing
when less than $20 000 per year.

Limitations
As in any study, this study has its limitations.

First, this studywas cross-sectional in design, so
no causal conclusions can be made. Second,
when screening for depression, a single ques-
tion was used to determine whether a parent
had a previous diagnosis of depression.We are
aware that a positive or absent diagnosis of
depression does not reliably indicate the
presence of signs or symptoms of depression,
nor does it indicate the presence of behavioral
health support. We also used a single-item
screener of stress instead of longer measures to
reduce participant burden. And last, the gen-
eralizability of these results is limited based on
the predominantly Hispanic, low-income
sociodemographic profile of the participants
who received incentives for attendance and
adherence such as snacks at the group visits and
supermarket gift cards.

Public Health Implications
As PWMIs strive to meet the USPSTF

guidelines of offering at least 26 contact hours,

it will be increasingly important to identify
potential reasons for low adherence and de-
sign PWMIs to address those reasons. Among
all participants in this study, independent of
prevalence of unmet social needs, the mean
program attendance was low at a mean of
7.4 (SD=10.2) hours (out of 30 hours for
the HWC and 50 hours for M-HWYC)
despite research and clinical staff efforts to keep
the participants engaged, with incentives for
attendance. Given the challenge of attrition
in these high-intensity PWMIs, future work
should investigate the threshold of contact
hours necessary for clinically important BMI
improvements.

Finally, given our results, we strongly
suggest that PWMIs and health care providers
for children with overweight and obesity
work concurrently on mitigating unmet so-
cial needs and healthy lifestyle changes to help
reduce the disparities experienced in this
disease. Possible avenues for patient retention
include hosting the PWMI in local schools,
public housing developments, or community
venues, such as a church or playground,
where patients and families already attend
regularly.
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TABLE 4—Reported Reasons Families Were Not Able to Attend Intervention Sessions:
Massachusetts, 2017–2019

Reason Frequency, No. (%)

Day or time program was scheduled 95 (23.3)

Getting to or from the program 79 (19.4)

Family changes, such as illness, moving, and pregnancy 60 (14.7)

How many times the program met over the past 12 mo 38 (9.3)

Didn’t have child care for other children 37 (9.1)

How long each visit or class was 27 (6.6)

Didn’t like the program 15 (3.7)

My family or friends didn’t think the programwas important formy child 11 (2.7)

Note. The sample size was n = 407.
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