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A B S T R A C T
IMPLICATIONS AND
Purpose: School-based health centers (SBHCs) may mitigate barriers to health care access and
improve students’ academic outcomes, but few studies test this hypothesis. We examined whether
school attendance improved after students received care at an SBHC.
Methods: We conducted a secondary analysis of data from 17 SBHCs affiliated with a single large
urban school district and demographic and attendance data from SBHC users (N ¼ 14,030) and
nonusers (N ¼ 230,046) from August 2015eFebruary 2020. We examined the percent of full school
days present each month for three years before and after students’ first SBHC visit and a proxy visit
date for SBHC nonusers. Propensity weighted linear regression models tested whether visiting an
SBHC was associated with a change in the attendance trajectory compared to a matched sample of
SBHC nonusers.
Results: Among SBHC users, attendance trajectories declined more steeply prior to their first
SBHC visit than after the first visit (preslope �0.71%, postslope �0.05%), whereas SBHC non-
users had a similar attendance trajectory over the entire period (preslope �0.18%, postslope
�0.17%), with difference-in-difference 0.65. Changes in trajectories were more pronounced for
students with a mental health encounter. Prior to the first SBHC mental health visit, SBHC
users displayed a marked decline in monthly attendance (preslope �1.02%). After the first
mental health visit, attendance increased (postslope 1.44%), with difference-in-difference
2.33.
Discussion: SBHC utilization was associated with improved school attendance over time,
particularly for students with a mental health diagnosis. Investing in SBHCs may reduce school
absenteeism and support student health.
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Visiting an SBHC is signif-
icantly associated with
improved attendance over
time. More dramatic
improvement was
observed for students
with a mental health
diagnosis. Given the
importance of attendance
for both school funding
and educational attain-
ment, findings suggest
SBHCs may be one way to
improve population
health and health equity.
School-based health centers (SBHCs) provide primary care,
mental health care, and other essential health services to stu-
dents, families, and communitymembers. From 1998 to 2017, the
number of centers in the United States doubled from 1,135 to
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2,584, and the number continues to rise [1]. Studies show that
SBHCs increase access to care, particularly for underserved
groups, including individuals without health insurance and those
of low socioeconomic status [2]. By placing health services
conveniently within schools, SBHCs remove significant barriers
to health care access for children and their families, including
transportation and cost. In addition, SBHCs are thought to sup-
port children’s school function by addressing health concerns
that might get in the way of students’ academic success without
requiring them to leave campus and miss school [3,4].

SBHCs may be particularly important in the context of the
United States’ youth mental health crisis. Rates of psychological
distress have soared during the Covid-19 pandemic, with a
recent meta-analysis estimating that pediatric depression and
anxiety doubled during this time [5]. Poor mental health, in
particular, is consistently associated with poor short- and long-
term academic and health outcomes [3,6]. With almost half of
children not receiving the mental health care that they need,
many have called upon school-based health centers to be an
appropriate setting for providing mental health services [7]. In
2015, the National Survey on Drug Use and Health reported that
3.2 million adolescents in the United States received mental
health services in an educational setting [8]. Students with
mental health need have lower school attendance, with mental
health-related reasons as the major reason for absences from
school [9]. In recent years, we have seen a dramatic worsening of
chronic absenteeism [10] and a renewed interest in investing in
SBHCs’ capacity to address mental health needs, in the hopes that
this leads to both improved adolescent wellbeing and improved
school attendance.

In several smaller-scale, descriptive studies, SBHC utilization
appears correlated with improvements in academic outcomes,
including improved grades, graduation and promotion rates,
attendance, and reduced suspensions, primarily for high-risk
adolescents, such as pregnant and parenting students [2,11]. In
two separate studies in New York, authors found that students
enrolled in SBHCs had better attendance, more time spent in
class on average, and reduced rates of asthma-related hospitali-
zations compared to non-SBHC users [12,13]. Meanwhile, a study
comparing school attendance between ninth grade SBHC-users
and non-users in Seattle showed mixed results [14]. School
attendance is critical for student achievement and educational
attainment, both powerful social determinants of health, and
may also have implications for school funding, such as in states
where funding is tied to daily attendance counts [15]. SBHCs are
hypothesized to support school attendance by addressing
physical and mental health needs driving school absenteeism,
providing care without necessitating a school absence, and
increasing school connectedness [12].

However, there are limitations to previous studies. First, while
SBHC utilization has been shown to be associated with improved
school attendance, associations between SBHC utilization and
attendance are likely heterogeneous depending on types of ser-
vices received. In particular, visits specifically for mental health
concerns may be more strongly associated with improved out-
comes than other types of visits. Studies to-date have been un-
able to explore heterogeneity by SBHC service type. Additionally,
a systematic review of SBHC impact on academic outcomes
found that the majority of the analyses were conducted at the
school and district-level, not at the individual-level [16]. While
the presence of SBHCs on school campuses may infer some
insight to student use, it cannot act as a true proxy for utilization
to services. These limitations are largely due to privacy and
confidentiality issues related to connecting educational data
with SBHC health center data [2]. Finally, many studies are
limited by sample size and lack of a matched control group [11].
This study expands upon existing literature by utilizing a large,
robust dataset that links health and education data at an indi-
vidual student level to test whether SBHC utilization is associated
with improved attendance. We recognize, however, that
although school attendancewould be expected to increase due to
reductions in illness, it is also possible that parents and care-
givers may send their children to school to receive medical care
at SBHCs and therefore increase attendance due to illnessdnot
due to improved health [2].

Understanding how student use of school-based health
centers impacts academic performance is critical for estimating
potential academic and health returns on investment for SBHC
across the United States. In this study, we examined whether
school attendance improved after students received care at an
SBHC.

Methods

Data source

We conducted a secondary analysis of de-identified data from
The Los Angeles Trust for Children’s Health’s Data xChange. This
dataset contains encounter data extracted from electronic health
records from 17 school-based health centers affiliated with a
large urban school district in Southern California and de-
mographic and attendance data from the participating school
district on all enrolled students from July 1, 2015-March 31, 2021.
Academic and health outcomes are linked at the individual stu-
dent level and then de-identified for analysis. There has been one
previous study published using this data set, which described
SBHC utilization during COVID-19 pandemic-related school clo-
sures [17]. For this analysis, we included data from August 2015
to February 2020, as both school attendance and health care
utilization changed substantially due to COVID-related school
closures at that time [18]. The UCLA Institutional Review Board
(IRB) reviewed the study and determined that it was exempt.

Measures

Our primary outcome was attendance rate, defined as the
percent of full school-days present eachmonth during the school
year and calculated using the number of full-days present as the
numerator and the sum of full days present, full days absent, and
partial days absent each month for the denominator. We
excluded the summer months because access to summer school
was not universal during the observation period and the drivers
of attendance during summer school may differ from those
during the traditional school year. We then multiplied this by
nine to approximate the annual attendance over a 9-month
school year.

Time was modeled as a continuous variable relative to date of
a student’s first visit to an SBHC. The date of the first SBHC visit
constituted time ¼ 0 with all dates prior to this point having a
negative value and all dates after this point having a positive
value. We also constructed time relative to the first SBHC
encounter associated with a mental health diagnosis, per the ICD
codes associated with each encounter. Some common diagnoses
for which students sought care included depression, anxiety,
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autism, and attention-deficit/hyperactivity disorder. Although
some of the participating SBHCs offer mental health care through
the participating school district or a third-party provider, this
approach can only account for mental health visits with the SBHC
provider.

Demographic variables were obtained from and defined by
the school district and included only sex, and race/ethnicity. Sex
was defined as a categorical variable with options for male
and female, as recorded on students’ official school record.
Race/ethnicity was defined as a categorical variable, with options
for Asian, Black, Latinx, White, or two or more.

Proxy date assignment

For those who did not visit an SBHC, we applied a proxy date
for SBHC attendance [19]. This proxy datewas based onmatching
the distribution of sex and date (month and year) when first
appearing in the attendance dataset to those who visited the
SBHC. Date first appearing in the dataset was selected, as it
correlates with both age and length of time in the dataset. Within
these matched subsets, we randomly applied a proxy SBHC first
visit date that had the same distribution as the first dates of the
SBHC visitors. In this manner, we ensured that the sex distribu-
tion, length of time in the dataset, and distribution of SBHC first
attendance dates (or proxy) were exactly the same in the
exposed and unexposed groups. See ourmethods supplement for
more details on this procedure. A similar process was used to
construct proxy dates for a first SBHC mental health visit.

Propensity score development

In addition to matching the sex distribution and between
those who did and did not visit an SBHC, we developed a pro-
pensity score weight based on race, sex, and their interaction in
predicting their use of an SBHC. This propensity score was con-
verted to an inverse probability weight and used in all subse-
quent analyses. A similar process was used to construct a
propensity score for an SBHC mental health visit.

Statistical analysis

To examine if the rate of change in attendance differed be-
tween SBHC users and nonusers, we utilized a linear regression
model with clustered robust standard errors for student to
Table 1
Characteristics of SBHC users and non-users

First SBHC visit

Nonusers N ¼ 230,046 Users N

Sex, % (n)
Female 56.6 (130,173) 56.5 (7,9
Male 43.4 (99,873) 43.5 (6,1

Race/Ethnicity, % (n)
Asian 5.9 (14,087) 5.9 (35
Black 6.0 (12,815) 6.2 (1,8
Latine 76.6 (175,522) 76.4 (11
White 10.5 (25,398) 10.5 (32
Two or more 0.2 (573) 0.3 (21
Unknown 0.7 (1,651) 0.7 (12

Weighted percentages are reported. We developed a maximal sample size that could
relative frequencies of the matching variables in the exposed.
account for within-student correlation over time. Main effects
for time period (before vs. after visiting an SBHC or proxy date),
months since visiting an SBHC (modeled linearly), and exposure
group (SBHC user versus. nonuser) along with all possible two-
way and three-way interactions between these variables were
specified. The change in slope for attendance before versus after
a first visit was compared between SBHC and non-SBHC groups
using the three-way interaction term in a difference-in-
difference estimate of trend lines. We limited the timeframe in
our main analysis to within 36 months of visiting an SBHC or
proxy date. A 36-month timeframe was used here due to sparse
data at more distant time points, as well as a priori hypothesis
that SBHC utilization would mainly affect attendance in the
short- and intermediate-term. Sensitivity analyses were con-
structed to test the robustness of results to this restriction by A)
including all attendance observations, including those outside of
this 36-month window and B) excluding those with missing data
during the six school-month periods before and after visiting the
SBHC or proxy date. This second sensitivity analysis was con-
ducted to ensure our findings were not driven by differences in
the student population over time, as high-risk students dropped
out or left the school district, resulting in a student population
that would be more likely to have good school attendance over
time. All analyses were conducted using the previously described
inverse probability weight.

Similar models tested whether a first SBHC encounter for
mental health services was associated with a change in
attendance.

Results

There were 14,030 students who visited an SBHC at least one
time. Within this sample of SBHC users, 983 students visited
specifically for a mental health concern (Table 1). Among stu-
dents who visited an SBHC for any reason, nearly 77% self-
identified as Latinx, followed by White (10.5%), Black (6.0%),
Asian (5.9%), and two or more (0.2%). There were more female
students accessing SBHCs (56.5%) than male students (43.5%). As
described above, SBHC nonusers were matched with users on
these characteristics.

As seen in Table 2 and Figure 1, on average SBHC users had a
negative attendance trajectory prior to a first SBHC visit
(slope ¼ �0.71% per nine months, 95% CI -0.85, �0.58). This
trajectory then stabilized after the first visit (slope ¼ �0.05, 95%
First SBHC mental health visit

¼ 14,030 Nonusers N ¼ 111,448 Users N ¼ 983

29) 54.7 (60,937) 54.5 (537)
01) 45.3 (50,511) 45.5 (446)

8) 5.9 (6,636) 5.6 (19)
48) 5.4 (5,975) 5.7 (117)
,360) 77.0 (85,732) 77.8 (815)
3) 10.9 (12,269) 10.4 (25)
) 0.0 (0) 0.0 (0)
0) 0.8 (836) 0.5 (7)

be drawn from each stratum in the unexposed group that would preserve the



Table 2
Difference in attendance trajectory following an SBHC visit and SBHC mental health visit

Pre slope (95% CI) Post slope (95% CI) Difference (95% CI) Difference-in-difference p-value for diff-in-diff

SBHC Users �0.71 (�0.85, �0.58) �0.05 (�0.25, 0.14) 0.66 (0.42, 0.91) 0.65 <.001
Control (non-users) �0.18 (�0.20, �0.15) �0.17 (�0.20, �0.14) 0.01 (�0.03, 0.04)
SBHC Mental Health Users �1.02 (�1.58, �0.46) 1.44 (0.80, 2.09) 2.46 (1.52, 3.40) 2.33 <.001
Control (non-users) �0.25 (�0.28, �0.22) �0.11 (�0.16, �0.07) 0.13 (0.08, 0.19)

Slope may be interpreted as the rate of change in the percent of full-days present over nine months (the approximate length of the school year).
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CI -0.25, 0.14). The difference between these slopeswas 0.66 (95%
CI 0.42, 0.91). This corresponds to an average of 0.015 additional
school days per month for each SBHC user, amounting to 210
additional school days per month across the entire population of
SBHC users. In comparison, SBHC nonusers had a similar atten-
dance trajectory over the entire period (preslope ¼ �0.18, 95% CI
-0.20, �0.15; postslope ¼ �0.17, 95% CI -0.20, �0.14; difference ¼
0.01, 95% CI -0.03, 0.04). The difference-in-differences between
SBHC users and nonusers was significant (p < .001), indicating
that visiting an SBHC was associated with a 0.65 percentage-
point increase in school days attended per month.

Differences in attendance trajectory were larger for students
with a mental health encounter (Table 2, Figure 2). Prior to the
first SBHC mental health visit, SBHC users displayed a marked
decline in monthly attendance (slope ¼ �1.02, 95% CI
-1.58,�0.46). After the first SBHC mental health visit, attendance
improved with a positive slope (slope 1.44, 95% CI 0.80, 2.09). The
difference in slopes was 2.46 percent of school days per 9-month
school year (95% CI 1.52, 3.40). This corresponds to 0.055 addi-
tional school days per month per student, which is 5 times
greater than for students who visited an SBHC for any reason.
SBHCmental health nonusers demonstrated a negative slope (i.e.
declining school attendance) before (slope ¼ �0.25, 95% CI
-0.28, �0.22) and after (slope ¼ -0.11, 95% CI -0.16, �0.07) their
proxy visit date. This difference in slope was 0.13 percent of
school days per month (95% CI 0.08, 0.19). Hence, the difference-
in-differences indicates that an SBHC mental health visit was
associated with a 2.33 percentage point increase in school days
attended per month (p < .001).
Figure 1. Change in Attendance Following the First SBHC Visit or Proxy Date for
SBHC Users and Non-Users.
These results were similar and remained statistically
significant in all sensitivity analyses (Tables A1 and A2).
Discussion

The purpose of this study was to examine school attendance
after receiving care at an SBHC. The results indicate that visiting
an SBHC is significantly associated with improved attendance
over time. More dramatic improvement was observed for stu-
dents with a mental health diagnosis, which is consistent with
previous studies [20]. These findings rigorously confirm that
SBHCs may serve an important role in improving both access to
care and school attendance. Given the importance of attendance
for both school funding and educational attainment, a critical
social determinant of health, findings suggest SBHCs may be one
way to improve population health and health equity.

It remains unclear the exact mechanism by which SBHCs can
improve attendance rates in students. However, a few hypothe-
ses emerge based on existing literature. One possibility is that by
reducing barriers to care, SBHCs can address underlying health
conditions that lead to absenteeism [21]. Another hypothesis is
that SBHCs address health conditions that inhibit students’
ability to succeed academically (e.g., mental and behavioral
health conditions, distractions due to chronic conditions).
Improved school function may then motivate improved atten-
dance. Finally, previous articles have hypothesized that SBHCs
improve school connectedness, defined as “the belief by students
that adults in the school care about their learning as well as
Figure 2. Change in Attendance Following the First SBHC Mental Health Visit or
Proxy Date for SBHC Users and NonUsers.
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about them as individuals,” which then leads to better school
attendance [22].

We found that SBHC users exhibited slightly worse atten-
dance trajectories prior to their first SBHC visit than nonusers,
which may be consistent with prior work suggesting SBHCs tend
to serve a high-risk population [23]. In addition, we observed
more dramatic improvement in attendance rates for students
with amental health diagnosis. This includes both amore steeply
declining attendance trajectory prior to visiting the SBHC and a
more positive attendance trajectory following a first SBHC
mental health visit. These findings suggest that students with a
mental health need may represent a group for whom SBHCs are
particularly effective for improving academic outcomes. Previous
research has also demonstrated that SBHC utilization for
students with mental health needs resulted in improvements in
grade point averages [14].

The close relationship between student mental health and
academic outcomes is an important justification for the
expansion of mental health services within school settings.
The United States recently passed the Bipartisan Safer Com-
munities Act, which has committed to $1 billion in funding
over five years to double the number of school-based mental
health professionals and expand mental health services in
schools [24]. While there are many models for school-based
mental health delivery, the SBHC model studied in this anal-
ysis is one in which mental health is integrated with primary
care, which has been thought to reduce stigma associated
with seeking mental health care [25]. The current findings
highlight the potential value of ongoing, sustained investment
in school-based health centers that offer integrated mental
health services, particularly given that lack of consistent
funding is a longstanding barrier to achieving sustainability in
mental health programming [26]. Another potential opportu-
nity to strengthen school-based health is through the expan-
sion of community schools, which are public schools that aim
to provide neighborhood-specific services and resources for
students [27]. Community schools attempt to identify needs of
students that can be readily addressed in the school settingd
the place where children primarily build relationships, acquire
knowledge, and learn important skills. In this model, schools
serve as anchor institutions, helping to connect students and
their families to services that support school function. Our
findings suggest SBHCs may be one such service.

The major strength of this study is the large dataset, which
includes longitudinal educational and health data at the indi-
vidual level and the use of a matched control group. However,
the current study has some limitations. First, though we did do a
separate analysis for students with a mental health diagnosis, we
did not stratify the study sample by other types of services
offered at the SBHCs. Future work may explore stratification by
service type and examine variations by student characteristics to
identify which SBHC services might be most impactful for which
students. Secondly, this study specifically measured attendance
following the first visit to the SBHC. We did not account for dif-
ferential outcomes based on multiple visits to SBHCs. It is
possible that there is a positive relationship between number of
SBHC visits and magnitude of attendance improvement. Addi-
tionally, study data are limited to a single large urban school
district FHQC-sponsored SBHCs. While this is the most common
and fastest growing SBHC model, findings may not generalize to
other contexts [1]. Our study design limits the ability to make
causal inferences. First, we are unable to account for unmeasured
confounding: it is possible, for example, that SBHC users received
academic interventions around the same time that they visited
SBHCs or that an acute, stress-inciting event could trigger both a
dip in attendance and an SBHC visit. Although we used both
matching and propensity weighting to account for selection into
an SBHC, we were limited to demographic variables for this
process, which is unlikely to fully address selection bias. Given
that SBHCs are likely to serve a riskier population for whom it
may be more difficult to improve school attendance, we believe
this is most likely to bias our results toward the null hypothesis.
However, we cannot rule out the possibility that a riskier pop-
ulation has more room for improvement and results reflect
regression to themean.We feel the consistent and robust pattern
in attendance trajectories in the SBHC user groups and difference
in this pattern relative to the control groups makes this unlikely.
We also recognize there are other models for mental health care
delivery in schools. The SBHC model integrates mental health
within other health services, while other models use specific
school-basedmental health programs that are not deliveredwith
other health services. We cannot account for health care
utilization that occurs outside of SBHCs, such as school-based or
third-party community-based mental health services. These
limitations, however, are likely to bias our results toward the null
hypothesis. Additional studies are needed to explore which
delivery models are most effective for specific subgroups of
students. Finally, we were not able to account for reasons for
school absences, such as illness or suspensions, due to limitations
of the data set.

Despite these limitations, our findings suggest that SBHC
utilization plays a critical role in students’ educational engage-
ment. These findings have major implications for future resource
allocation within school districts, specifically for those whose
funding is directly related to daily attendance counts. Investment
in SBHCs andmental health services could be helpful for bringing
in necessary funds to maintain and expand school services, in-
crease resources to combat mental health stigma, refer students
to appropriate supports, and practice trauma-informed teaching.
While the newly passed Bipartisan Safer Communities Act does
include measures to increase numbers of school-based mental
health professionals and expand mental health services, there is
also a need to invest in mental health training pipeline programs,
given the critical shortage of school psychologists who are
equipped to address the needs of students [28]. Ultimately,
dedicated and continued investment in SBHCs may help to
address health needs in children and adolescents and improve
academic outcomes, particularly for underserved groups and
students with specific mental health needs.

Technical appendix

Proxy date assignment. For those who did not visit an SBHC (i.e.,
the unexposed), we applied a proxy date for SBHC attendance
[19]. The creation of this proxy date occurred as a multistage
process. In stage 1, among those who visited an SBHC (i.e., the
exposed) we ascertained the distribution of the combination of
their sex and the month and year of the first appearance in the
attendance dataset (i.e., their minimum date). Developing a
matching scheme based on the month and year of first appear-
ance in the attendance data was meant to ensure that potential
secular trends in attendance in the exposed would be similar in
the unexposed. In stage 2, we compared the observed relative
frequencies for the combined sex/minimum date in the exposed
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group to those in the unexposed group. To ensure that the dis-
tribution in the unexposed would match those in the exposed,
we multiplied the total samples size for the unexposed (NUi)
across all strata (i) by the relative frequency for this strata from
the exposed (NEi), see equation 1. This created a maximal sample
size (MMSi) that could be drawn from each stratum in the un-
exposed group that would preserve the relative frequencies of
these matching variables in the exposed.

Maximal Sample Sizei ¼
 Xn

i¼1

NUi

!
*

0
BBB@ NEiPn

i¼1
NEi

1
CCCA Eqn 1

However, the maximal sample size calculated for each stra-
tum could exceed the actual number of participants in the un-
exposed group that were available from those strata. As a result,
in stage 3, we developed a scaling factor to allow us select the
largest possible number of unexposed participants from each
stratum while still preserving the distribution of the matching
variables. The scaling factor (SF) was based on determining how
many times larger the maximal sample size to pull from each
stratum was compared to the available sample size in the un-
exposed, see equation 2. The maximal amount of this over-
estimation could then be used to rescale the maximal sample
size to not exceed the available sample size within each strata,
allowing us to generate the number of unexposed individuals to
select (NUSi) within each strata, see equation 3.

Scaling Factor ¼ max
�
MMSi
NUi

�
Eqn 2

Number of Unexposed to Selecti ¼
�
MMSi
SF

�
Eqn 3

With the number of unexposed individuals to select from each
stratum determined, in stage 4, we randomly selected these in-
dividuals for inclusion into the analytic dataset. Using the
observed distribution of the SBHC attendance dates (month and
year) in the exposed group within each of the strata, we
randomly assigned the proxy SBHC dates to the unexposed in-
dividuals. In this manner, the unexposed individuals were not
only matched on the sex and minimum date in the attendance
data, but also were assigned proxy dates that reflected the
observed distribution of the SBHC visits. This ensured that sex
differences and secular trends in attendance would be mini-
mized in subsequent analyses. For assigning proxy dates in the
mental health analyses, a single individual from the exposed
group who visited an SBHC in June 2016 was removed from the
analysis due to their influence on the scaling factor, which, if they
were included, would have resulted in a reduction in the unex-
posed group sample size of 55,828.

Propensity score development. In addition to matching the sex
distribution and between those who did and did not visit an
SBHC, we developed a propensity score weight based on race,
sex, and their interaction in predicting and individuals use of an
SBHC. This propensity score (ps) was converted to an inverse
probability weight for each individual (j) based on the presence
in the exposed group (1 ¼ exposed; 0 ¼ unexposed), see
equation 4. All subsequent analyses utilized this weight.
Inverse Probability Weight ¼
 
exposedj

psj

!
þ
 
1� exposedj

1� psj

!

Eqn 4
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