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Abstract

BACKGROUND—Improvements in health behaviors and academic outcomes have been
associated with school-based health centers (SBHCs). However, underlying mechanisms for these
associations have been largely unexamined, particularly among lower-income youth. The current
study examines the relationship between SBHCs and school connectedness and whether this
relationship differs by youths’ socioeconomic status (SES).

METHODS—Student-level cross-sectional data from 503 traditional high schools in California
were analyzed using multi-level regression models. California Healthy Kids Survey 2013-14 data
included information on three dimensions of school connectedness and demographic
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characteristics including SES as measured by parental education. School-level demographic data
was gathered from publicly available sources.

RESULTS—AIthough no significant relationship between SBHCs and any of the school
connectedness dimensions emerged, there were significant cross-level interactions between
SBHCs and parent education. SBHCs were more positively associated with school connectedness
(adult caring, adult expectations, and meaningful participation) among lower SES students
compared to students with higher SES.

CONCLUSIONS—SBHCs may be particularly effective in affecting school connectedness
among lower income youth populations. This has wide ranging implications with regards to
planning (eg careful selection of where SBHCs can be most effective), and future research (eg
examining the effectiveness of specific SBHC strategies that support connectedness).
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Over the past decade, there has been a significant increase in the implementation of school-
based health centers (SBHCs). In 2015 2,315 centers were in operation across 49 states, a
20% increase over a three-year period (http://censusreport.sbh4all.org/). This is not
surprising given recent research on SBHCs that has noted significant positive effects on
youth health and academic outcomes including high school completion and Grade Point
Average (GPA); grade promotion, lower rates of hospitalizations Emergency Room visits,
and substance use; and higher rates of contraception use (for current review see Centers for
Disease Control community guidel). The pathway(s) through which these outcomes are
achieved, or mechanism(s) of action, however, remain unclear. It may be that SBHCs impact
outcomes through multiple and interacting processes such as direct contact with students for
prevention, intervention and/or treatment; training of teachers and staff to identify risk
factors or behaviors for immediate referral; and/or creating systematic change around how
students, staff and administrators approach health.

School connectedness has recently received some attention as a possible mechanism of
action.23 School connectedness is defined as “the belief by students that adults in the school
care about their learning as well as about them as individuals.”* It has been characterized by
a positive attitude towards school, sense of belonging at school, and connection with
teachers and peers.> The construct is often operationalized with a summary score of school
asset indicators based on student report of perceived expectations, caring, and closeness to
adults within the school system.46.7 Various school characteristics have been identified that
predict school connectedness, including positive classroom management climates, level of
student participation in extracurricular activities, tolerant disciplinary policies, higher
socioeconomic status of the student body, racial homogeneity, and small school size.>’
School connectedness has been associated with multiple protective health effects including
lower emotional distress, suicidal thoughts and behaviors, acting out, violence, substance
use, and higher age of sexual debut.”~10 Importantly, SBHC are often established in
predominantly poor, urban communities where one might expect lower school
connectedness among students.®
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A small number of studies have noted an association between SBHC exposure and school
connectedness. A study using the 2009 California Healthy Kids Survey data from 15 schools
with an SBHC examined the association between student-reported utilization of SBHCs and
various dimensions of school connectedness and found a positive association between use
(any use vs. non-use) as well as a positive dose-response association. Any use of the SBHC
was positively associated with having caring relationships with adults, high expectations by
adults, and meaningful participation within the school setting. Additionally, students who
reported accessing their SBHC more than ten times reported higher ratings of these three
school connectedness dimensions compared to students who utilized their SBHC fewer
times.11 Additional research has demonstrated that students who access SBHCs have higher
levels of school bonding and school attachments than students who do not use SBHCs.3

It may be that school connectedness is an intermediary outcome between SBHCs and
various health and academic outcomes.12 Multiple strategies exist that contribute to
developing and maintaining school connectedness among youth;*13 SBHCs are well
positioned to incorporate or foster these approaches including adult support, school
environment, physical and emotional safety, creating trusting relationships, creating positive
behavioral norms and supportive peer groups. For example, in addition to providing physical
and mental health care services, SBHCs have adult staff who may provide students with a
sense of safety and caring. SBHCs may also directly influence school disciplinary policies
as teachers may be more likely to refer students with behavioral problems rather than
recommend suspension or expulsion. Additionally, SBHCs often help students and staff
create innovative peer education programs that support peer leadership and peer education
programs around risky behaviors.1* While SBHCs may increase school connectedness,
SBHC:s are often established in schools and communities with substantial social deficits:
poverty, discrimination, lowered educational expenditures; these deficits result in lower
school connectedness.

To date, studies focusing on the relationship between school connectedness and SBHCs have
focused solely on youth attending schools with an SBHC and comparing SBHC users and
non-users. It is unclear, however, whether there may be a school-level effect as a function of
general SBHC exposure, regardless of use. As noted above, SBHCs can (1) contribute to
school-wide programming and decision-making; (2) support teachers by addressing physical
and mental health needs of students; (3) serve as an additional resource to both students and
administrators; (4) reduce the burden of care placed on teachers; and (5) provide students
with a safety net if needed. Therefore, one might expect to see school-wide effects
independent of individual students’ use.

Additionally, given that SBHCs aim to address the health needs of underserved youth, it may
be that the effect of SBHCs on school connectedness will be stronger among youth of low
socioeconomic status (SES). Low-SES youth are more likely to be uninsured than higher-
SES youth. They are also less likely to have visited a doctor or dentist, have a medical home,
have medication prescribed, or have used hospital outpatient services, and more likely to
have used the emergency room, compared to higher-SES youth.1516 Few studies have
examined the differential effects of SBHCs on student subgroups, especially as defined by
socioeconomic status; this has been identified by the CDC as an evidence gap.
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Using California state-wide data on over 500 schools, the current study tests two hypotheses:

1. Youth who attend schools with SBHCs will have higher levels of school
connectedness than youth who attend schools without an SBHC;

2. The relationship between SBHCs and school connectedness will be stronger
among low SES youth, regardless of SBHC use.

and Procedure

The study used student-level data from the California Healthy Kids Survey (CHKS),
administered during the 2013-2014 school year to 1,591 middle and high schools, including
alternative schools (n=57), continuation high schools (n=148), middle and junior high
schools (n=552) and other school types. The CHKS Survey is a cross-sectional survey
administered to California 71, 9t and 11t grade students to gain insight into student health
behaviors and associated correlates. The survey is anonymous, and depending on school
and/or district policy, requires active or passive consent prior to administration during a class
period (for more information see http://chks.wested.org/about/).

The current study focused on regular public high schools (eg responsible for instruction in
the standard curriculum, face-to-face instruction, following local district policy, and divided
into distinct grades; n=534). Additionally, 25 charter high schools, 2 high schools with fewer
than 10 students who completed surveys, 1 high school without data on parent education
level, and 3 high schools with data only on middle school students were excluded. The final
analytic dataset included student-level data from 503 high schools. Publicly available
aggregated school-level data in order to adjust for school-level differences was merged with
this dataset.

Instrumentation

School Connectedness—Caring relationships with a school-based adult, high
expectations by a school-based adult, and meaningful participation at school were the three
subscales of school connectedness. The subscales were developed using pre-existing items
11 and exhibited high levels of internal consistency (adult caring: a = .81, adult expectations:
a =.85; meaningful participation: a =.78).

Each subscale was measured with three positively worded items: “At my schools there is a
teacher or some other adult who really cares about me,” “At my school there is a teacher or
some other adult who always wants me to do my best”, “At school | do things that make a
difference”), with Likert response items ranging from 1 (“not at all””) to 4 (“very much
true”). For each subscale, an average and standardized score was calculated if participants
responded to at least 2 questions within each subscale.

Student-Level Demographic Variables (Level 1)—Students self-reported their race/
ethnicity (White, Black, Hispanic/Latino, Asian or Pacific Islander [A PI1], other), sex (male
and female), and grade (9 through 12). They also reported the highest education level
(college graduate, some college, high school degree, less than high school degree, | don’t
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know) of the parent who went furthest in school. The latter item was used as a proxy for
socioeconomic status.17:18

School-level Variables (Level 2)—A list of all California schools that have health
clinics was obtained from the California School-Based Health Alliance (CA-SBHA)
website. This list includes a list of school-linked, on-site, and mobile health vans that serve
California elementary, middle, and high schools. Included on the list is the name of the
SBHC and school name. A dichotomous variable (1 = yes, 0 = no) was created to indicate
on-site SBHC.

The following school-level demographic covariates were obtained from the California
Department of Education: percentage of students within school with free/reduced price
lunch (range: 1.6-98.5%); percentage of White students within school (range: 0.2-87.5%);
and total size of student body (range: 31-4,868). All school-level covariates were
standardized to equalize the range and assess the relative effect of each variable.

Data Analyses

In the 503 schools, 333,058 students in grades 9-12 completed surveys. A total of 12,218
participants who were missing data for 1 or more school connectedness subscales, and an
additional 11,936 participants who were missing data on at least one of the demographic
variable were removed. An additional 8,904 participants who self-reported that they only
answered some or no questions truthfully were also removed as is the standard.® The final
analytic sample had 300,000 participants.

The analyses were conducted using Stata version 14 (College Station, TX). Differences were
described in student- and school-level characteristics between schools with and without
SBHCs using frequencies, percentages, and chi-square tests for categorical variables, and
means, standard deviations, and t-tests for continuous variables. This was followed by an
examination of bivariate associations of the school connectedness variables with student-
and school-level variables using means and standard deviations and p-values derived from
multilevel linear regression models using Stata’s mixed command, which adjusts for the
nesting of students within schools.

Using multilevel linear regression models, final models were built using the following
process for each school connectedness variable. In step 1, unconditional models were fit (ie
no predictor variables) with random intercepts for schools, which allow the average school
connectedness to vary between schools. In step 2, level 1 and level 2 variables were added.
In step 3, cross-level interaction between SBHCs and parent education were added. Final
models, used Stata’s post-estimation margins command to estimate the predicted
standardized scores for each outcome, generating an estimate for each subgroup defined by
SBHC presence and parent education, averaged across the other level 1 and 2 variables.
Random intercept models were added due to model convergence issues.20
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RESULTS

As shown in Table 1, 9.7% of schools (N=49) had SBHCs. Students at schools with SBHCs,
compared to students at schools without SBHCs, had significantly lower parent education
levels (less than a high school degree: 20.3% vs. 14.9%, respectively) and were less likely to
be non-Hispanic White (9.1% vs. 24.1%, respectively). For the school-level variables,
schools with SBHCs had significantly lower percentages of the student body that was White
and higher percentages of the student body that was eligible for free/reduced price lunch
(18.5% vs. 25.9%, respectively) compared to schools without SBHCs.

In bivariate analyses of the associations between school connectedness dimensions and
student- and school-level characteristics (Table 2), school connectedness outcomes were
significantly associated with all student-level variables. Compared to parents with a college
degree, students with lower parent educational attainment had lower levels of all three
school connectedness dimensions (p < .01 for all Chi-square tests). At the school level,
SBHCs were associated with lower average adult expectations (p = .03) and meaningful
participation (p = .04), but not associated with adult caring.

After controlling for student- and school- level variables, overall, there was no significant
relationship between SBHCs and any of the school connectedness dimensions. Significant
between-school variation indicates that schools differed from one another with regards to
overall levels of adult caring (variance component [VC]=0.02; standard error [SE]=0.002),
adult expectations (VC=0.02; SE=0.001), and meaningful participation (VC=0.02;
SE=0.001). Controlling for covariates, students with higher SES reported significantly
higher school connectedness scores on all three dimensions (adult caring, adult expectations,
and meaningful participation) compared to students with lower SES (Table 3). There were
also significant differences by race and ethnicity, with Black, Hispanic/Latino and API
students reporting lower scores compared to White students. Differences also emerged by
sex and grade. At the school-level, school size was negatively associated with adult caring,
adult expectations, and meaningful participation. Percentage of the school body eligible for
free/reduced price lunch was negatively associated with adult caring.

In interaction analyses, the effects of SBHCs were more positively associated with adult
caring, adult expectations, and meaningful participation among students with lower SES
compared to students with higher SES (Table 4 and Figure 1). For adult caring, there was no
difference between attending schools with or without SBHCs for students who had parents
with a college degree. However, the effects of attending a school with SBHC significantly
increased adult caring for students of lower SES, those whose parents had either a high
school degree or less than a high school degree. Among students whose parents had less than
a high school degree, for instance, predicted standardized scores were 0.06 points higher
among students in SBHC schools for adult caring, 0.04 for adult expectations, and 0.03 for
meaningful participation than among students of the same SES level in schools without an
SBHC.
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DISCUSSION

These analyses, conducted using data from a large sample of racially and ethnically diverse
high school students from more than 500 schools in California, provide support for a
positive effect of SBHC presence for low SES students on some dimensions of school
connectedness, independent of SBHC utilization. With regards to the first hypothesis,
students in schools with an SBHC did not differ from students in schools without SBHCs
with regards to school connectedness. However, a more nuanced examination, taking into
account the strong confounding between student- and school-level characteristics and the
presence of an SBHC, revealed support for the second hypothesis. Specifically, that the
positive effect of SBHC presence was stronger and significant specifically for students of
lower SES. In multilevel models examining cross-level interactions, students of lower SES
in a school with an SBHC scored higher on all three dimensions of school connectedness
compared to low-SES students in a school without SBHCs, and SBHCs were not as
protective for higher-SES students.

The analyses are consistent with previous findings that noted a significant link between
SBHC utilization and higher levels of school connectedness,311 and expand this to some
segments of the broader school population independent of SBHC utilization. Most
importantly, these findings suggest that SBHCs can have a positive effect on the most
vulnerable students. School connectedness is linked to improved academic outcomes, and
better psychosocial and health status. Adolescents of lower SES, in other studies, have been
found to have lower levels of school connectedness, in addition to other social belonging
factors that are protective of behavioral and emaotional health for adolescents, including
community support and parent connectedness.®22-25 The analyses here indicate the same:
there was a strong inverse dose-response relationship between SES and all three dimensions
of school connectedness. Given the links between SES and lower levels of social support and
social belonging found in these other studies, and the significant impact on school
connectedness for students with parents with lowest educational attainment in multilevel
analyses presented here, these findings provide support that SBHCs can promote
connectedness and support in the school setting where it may be lacking in other settings,
such as at home or in communities.

These findings should be considered in the context of some limitations. First, variables of
interest were limited, given the use of a publicly-available dataset not designed to answer
this particular research question. For example, parents’ educational attainment was used as a
crude proxy for socioeconomic status, with some research suggesting that the incomes of
people with the same educational level can widely vary based on race, ethnicity, sex, and
age.2! Second, while the dataset has a large, diverse sample suggesting external validity to
broad population groups, the data are only from schools in California and therefore may not
generalize to other settings. And third, the study is cross-sectional and correlational and thus
causality assumptions and selection concerns exist. However, by controlling for school-level
characteristics associated with the presence or absence of SBHCs, the study aims to address
selection effects. Large longitudinal datasets are needed to examine changes in school
climate following SBHC implementation.
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Despite these limitations, the findings point to a possible mechanism of action whereby
SBHCs impact positive health and academic outcomes through school connectedness among
lower SES youth. The current study is a necessary starting point to inform future research
such as ascertaining what specific strategies, messages, training, and/or outreach are being
conducted by SBHCs that are effective in supporting school connectedness and to what
extent these approaches can be replicated across SBHC and non-SBHC campuses to have a
wide-reaching effect.

IMPLICATIONS FOR SCHOOL HEALTH

Efforts to promote health through SBHCs and to enhance school connectedness may lead to
improved adolescent health and wellbeing. The first goal (promoting health through SBHCs)
may also contribute to the second goal (enhancing school connectedness), particularly for
low-SES adolescents. Similar to the Whole School, Whole Community, Whole Child
(WSCC) model, it is necessary to move beyond the question of are these models effective or
not. Rather, the focus now should be on examining what factors or combination of factors
makes these environmental approaches successful. Additional research will be needed to
examine the specific ways in which SBHCs operationalize school connectedness to promote
safety and social support for vulnerable adolescent populations, as defined by
socioeconomic status or other characteristics associated with behavioral and emotional
health such as family structure or sexual orientation. With SBHCs now serving more than
2.3 million children and adolescents, 26 identifying and deploying strategies to promote
school connectedness has the potential to reach a significant segment of the population.
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Figure 1. Predicted Standardized School Connectedness Scores for Students With and Without
School-based Health Centers by Parent’s Highest Education Level (N=300,000): California
Healthy Kids Survey, California, 2013-2014

Note. Predicted scores were estimated from multilevel linear regression models and
averaged across level 1 and level 2 variables. P-values were calculated using Stata’s post
estimation lincom command, which estimated p-values from linear combinations of
coefficients based on the final models with the cross-level interactions. T p < .10; * p< .05:
*k p< 01
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