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Increasingly, states and districts are being held accountable

for student performance [1]. Academic performance

reflects children’s overall health and wellbeing. Healthier

students are better learners [2]. Previous studies have

noted that chronic conditions are associated with poorer

academic achievement and engagement, and schools with

safer and more positive school climates are associated with

better health and academic achievement [3]. Historically,

however, few studies of coordinated school-based health

programs and school-based health centers (SBHCs) have

focused on educational outcomes [4]. Among studies that

have evaluated academic outcomes, the strongest evidence

exists among students with chronic conditions, particularly

asthma [5]. Some studies provide support for links between

SBHCs and grades, attendance, college preparation, and

suspensions; most such studies have focused on high school

students [4]. Some emerging research provides support for

indirect impacts of SBHCs on academic performance via

increases in school connectedness and engagement [4]. To

date, however, no comprehensive, fully integrated programs

have been evaluated with respect to student academic

performance and engagement

THE RALES MODEL AND
ACADEMIC OUTCOMES

We sought to understand whether implementation of the

Rales Model or its components was associated with

measures of student academic achievement and

engagement. We focused on attendance and performance

on reading and math standardized assessments.
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Rationale

What did we do?

Summary of Implementation and Results

We first reviewed trends in school readiness and academic performance and engagement metrics

across the implementation period. We then examined relationships between health conditions and

academic outcomes. Finally, we examined relationships between the Rales Model components and

academic outcomes. For more details, please see the Evaluation Supplement.



Average da i ly  at tendance improved modest ly  in  the f i rs t  three years  of  implementat ion

before dec l in ing  in  Year  4  (Year  1 :  92.7%,  Year  2 :  94.1%,  Year  3 :  93.3%,  and Year  4 :

92.3%).  In  Year  4 ,  Ba l t imore City  Schools  began account ing  for  ha l f -day absences to be

cons is tent  with  other  d is tr ic ts  in  Mary land;  thus ,  decreases  in  at tendance Year  4  are

attr ibutab le ,  in  large part ,  to report ing  d i f ferences .  Some decreases  in  at tendance may

a lso be re lated to extreme bui ld ing  temperatures  caused by an ant iquated heat ing  and a i r

condi t ion ing system.

Chronic  absentee ism,  def ined as  miss ing  20 or  more school  days  per  year ,  dec l ined 37.6%

between years  1  and 3 (21.0% to 13.1%,  p<0.0001)  before increas ing  in  Year  4  due to

report ing  of  ha l f -day absences (Year  4 :  23.3%).  An attendance coa l i t ion that  inc luded

school  leaders ,  s tudent  support  s ta f f ,  and Ra les  Heal th  Center  s ta f f  worked d i l i gent ly  to

track and monitor  s tudents  with  chronic  absentee ism and address  barr iers  to at tendance.

Dur ing the Ra les  Model  implementat ion

per iod,  an increas ing  f ract ion of  KIPP

Harmony students  entered

Kindergarten not  yet  demonstrat ing

readiness  to learn based on

Kindergarten Readiness  Assessment

(KRA) (F igure 1) .  The proport ion of

students  demonstrat ing  “emerg ing”

readiness  increased near ly  four- fo ld

between Year  2  and Year  4 .This

suggests  that  the Ra les  Model  was

being implemented in  the context  of

increas ing  academic demands on KIPP

Bal t imore over  t ime.
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School Readiness

Figure 1: Kindergarten Readiness Assessment (KRA) trends Y2-Y4. 

Schoolwide Trends in Attendance

CHRONIC ABSENTEEISM
AT KIPP BALTIMORE

DECLINED 38% BETWEEN
YEAR 1 AND 3.

PART 1: SCHOOLWIDE ACADEMIC TRENDS

ACROSS THE IMPLEMENTATION PERIOD
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Trends in Standardized Assessments

PARCC Exam

As shown in  F igure 2 ,  in  KIPP Harmony,  there was a  s ign i f i cant  increase in  the unadjusted

proport ion of  s tudents  who demonstrated prof ic iency ( i .e . ,  a  score of  4  or  5)  on the

Partnersh ip for  Assessment  of  Readiness  for  Col lege and Careers  (PARCC) math

assessment  over  t ime compared to the pre-Ra les  Model  base l ine (2014-2015) .  The

unadjusted proport ion of  s tudents  demonstrat ing  prof ic iency on the PARCC ELA

assessment  was stat i s t ica l ly  unchanged over  t ime.  In  Uj ima,  there were s ign i f i cant

increases  in  ELA prof ic iency over  t ime compared to the 2014-2015 base l ine.  PARCC math

prof ic iency demonstrated strong ga ins  in  the f i rs t  three years  before fa l l ing  in  Year  4 ;

nonethe less ,  the overa l l  t rend was st i l l  pos i t ive .

Figure 2: Trends in PARCC proficiency over time, KIPP Harmony (grades 3-4) and KIPP Ujima (grades 5-8).

As shown in  F igures  3A and 3B,  KIPP outper formed Ba l t imore City  Schools  overa l l  wi th

respect  to prof ic iency on the PARCC assessment .  Distr ic t  data  are reported based on

more common cutof fs  for  middle  schools  (grades 6-8)  so be low we compare KIPP to

Bal t imore City  Schools  in  grades 3-5 and grades 6-8.

Figures 3A &3B: Proficiency on the PARCC assessment English language arts (ELA) and math, grades 3-

5 and 6-8, 2014-2015 to 2018-2019 in Baltimore City Schools overall vs. KIPP Baltimore



Asthma has  prev ious ly  been l inked to student  absentee ism.  Studies  of  asthma and

absentee ism have had severa l  common l imitat ions ,  however .  Often,  these stud ies  re ly  on

parent-reported asthma a lone,  which may be unre l iab le  and prone to se lect ion b ias  ( i .e . ,

parents  whose ch i ldren have asthma may be more l ike ly  to submit  hea l th  forms) ,  and

many prev ious stud ies  have not  accounted for  the potent ia l  impact  of  compet ing  hea l th

and soc ia l  r i sks  that  may dr ive absentee ism.  Us ing the Ra les  Model ’s  un ique populat ion-

based asthma data  (see Asthma Report) ,  we quant i f ied d i f ferences in  absentee ism based

on d i f ferent  sources  of  asthma data .  We then est imated the proport ion of  a l l  absentee ism

at  KIPP that  was assoc iated with asthma.  In  a  paper publ i shed in  the journa l  Prevent ing

Chronic  Disease [6] ,  we looked at  s tudents  who were enrol led at  KIPP in  both years  2

and 3.  Asthma was assessed based on parent  reports  on hea l th  forms,  s tudent-reports  of

asthma-re lated emergency department  v i s i t/hospi ta l i zat ion or  medicat ion use,  and Ra les

Heal th  Center  record of  asthma.  We est imated the re lat ionsh ip between asthma and

number of  days  absent  us ing  Poisson random intercept  regress ion,  account ing  for

student ’s  other  hea l th  condi t ions  and demographic  character is t ics  est imated f rom the ir

ne ighborhoods us ing  Census data .
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MAP Assessment

F igure 4 shows unadjusted mean

scores  on the Measures  of  Academic

Progress  (MAP) assessment  reading

and math scores  for  Harmony and

Uj ima across  the implementat ion

per iod.  In  Harmony,  reading and

math scores  were s imi lar  Year  1  to

Year  4 .  In  Uj ima,  both reading and

math scores  increased over  t ime,

but  on ly  the math score increase

was stat i s t ica l ly  s ign i f i cant  (p<0.03) .

PART 2: HEALTH CONDITIONS AND

ACADEMIC OUTCOMES

We eva luated the re lat ionsh ip between preva lent  hea l th  condi t ions  and academic

per formance.  Estab l i sh ing  the re lat ionsh ip between hea l th  condi t ions  and academic

per formance and engagement i s  important  to estab l i sh ing  a  p laus ib le  mechanism by which

fu l ly - integrated school  hea l th  programs l ike  the Ra les  Model  could impact  academic

outcomes.

Asthma and Attendance 

Figure 4 unadjusted  MAP mean scores on reading and math

scores for Harmony and Ujima 



We found that  parent-reported asthma (preva lence:  27%) was not  assoc iated with

student  absentee ism in  ad justed models .  Student-reported asthma hea l thcare or

medicat ion use (preva lence:  15%) and Ra les  Heal th  Center  record of  asthma (preva lence:

23%) were each assoc iated with more absentee ism ( inc idence rate rat io  ( IRR) :1 .16;  95%

CI:  1 .01-1.35 and IRR:  1 .21;  95% CI :1 .09-1.34,  respect ive ly) .  Student-reported asthma

and RHC record of  asthma were assoc iated with 1 .9  and 2.5 excess  absences per  year ,

respect ive ly .  In  tota l ,  s tudent-reported and hea l th  center  record of  asthma expla ined 14-

18% of  absentee ism,  net  other  hea l th  and soc ia l  r i sks .  The resu l ts  conf i rm the

re lat ionsh ip between asthma and absentee ism a f ter  account ing  for  a  wide var iety  of

confounding factors ;  the resu l ts  a l so h igh l ight  that  there are many non-asthma re lated

factors  that  dr ive at tendance in  s tudents  with  asthma.
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Asthma has  prev ious ly  been assoc iated with

poorer  standard ized test  per formance in  a  s ing le

school  year  [6] ;  however ,  th is  assoc iat ion may be

magni f ied over  t ime i f  s tudents  with  asthma

cont inue to fa l l  beh ind.  In  a  paper forthcoming in

the journa l  Academic Pediatr ics  [7] ,  we examined

the re lat ionsh ip between asthma and

standard ized test  per formance dur ing  three

school  years  (Years  1-3) .  We a lso explored

whether  standard ized test  per formance was

worse among those with  more severe asthma

(62% of  s tudents  with  asthma) .

Asthma and Standardized Test Performance

As above,  asthma was def ined based on the Ra les  Center ’s  mult i -modal  asthma case

def in i t ion that  integrates  parent- ,  se l f - ,  and RHC-reported asthma.  Standard ized test

per formance was assessed us ing  PARCC math and ELA prof ic iency and MAP math and

reading scores .  Mixed e f fects  l inear  and log is t ic  regress ion models  were used to eva luate

the re lat ionsh ip between asthma and per formance dur ing  three school  years  account ing  for

sex,  school ,  absentee ism,  and academic year .

The impact of poorly controlled asthma may be
magnified over time. Students with significant

asthma had 58% lower odds of proficiency on the
PARCC math assessment over 3 school years.
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BMI and Academic Outcomes

We did not  f ind cons is tent  ev idence that  s tudent  weight  was assoc iated with

attendance or  test  scores .  Some prev ious stud ies  in  predominate ly  Afr ican Amer ican

samples  of  schoolch i ldren have found s imi lar  resu l ts  [9] .

ADHD and Academic Outcomes

We found robust  assoc iat ions  between ADHD and academic per formance and

engagement in  ad justed models .  RHC record of  an ADHD diagnos is  was assoc iated

with s ign i f i cant ly  lower at tendance (B=-0.016,  95% CI :  -0 .025,  -0 .0073)  and students

with ADHD were 2.4 t imes more l ike ly  to be chronica l ly  absent  than those without

ADHD (odds rat io  (OR):  2 .44,  95% CI :  1 .42,4 .21) ,  a f ter  account ing  for  gender ,  grade,

and year .  ADHD was a lso assoc iated with 97% lower odds of  prof ic iency on PARCC

ELA (OR: 0 .034,  95% CI :  0 .0074,  0 .15)  and 96% lower odds of  prof ic iency on the

PARCC math (OR:  0 .040,  95% CI :  0 .011,  0 .16) .  S imi lar ly ,  ADHD was assoc iated with

8.8-point  lower MAP reading score (B=-8.84,  95% CI :  -11.80,  -5 .88)  and 10.8-point

lower MAP math score (B= -10.83,  95% CI ;  -16.30,  -5 .35) ,  account ing  for  gender ,

grade,  year ,  and attendance.

Chronic Conditions and Academic Outcomes

The major i ty  of  s tudents  at  KIPP (65%) had one or  more chronic  condi t ions .  Hav ing

any chronic  condi t ion was not  assoc iated with at tendance or  MAP assessment  scores  in

ad justed models .  However ,  s tudents  with  any chronic  condi t ion were 57% less  l ike ly  to

be prof ic ient  on PARCC ELA (OR: 0 .43,  95% CI :  0 .27,0 .68)  and 52% less  l ike ly  to be

prof ic ient  on PARCC math (OR:  0 .48,  95% CI ;  0 .29,0 .78)  compared to students

without  a  chronic  condi t ion,  a f ter  account ing  for  gender ,  grade,  and attendance.

We found that  asthma,  regard less  of  sever i ty ,  was assoc iated with worse MAP math and

reading assessment  scores  but  not  PARCC prof ic iency across  the three academic years .

Students  with  the h ighest  l ike l ihood of  s ign i f i cant  or  inadequate ly  contro l led asthma

demonstrated worse per formance on both MAP and PARCC. Aggregat ing  across  three

school  years ,  s tudents  scored 3.17 points  worse on MAP reading (about  20% of  a

standard dev iat ion)  (95% CI :  0 .7-5.63)  and 3.56 points  worse on MAP math (95% CI :

0 .52-6.6) ;  s tudents  with  more s ign i f i cant  asthma a lso had 48.8% (95% CI :  1 .9%-73.2%)

and 58.0% (95% CI :  21%-78%) lower odds of  prof ic iency on PARCC ELA and math,

respect ive ly ,  compared to students  without  asthma.  The re lat ionsh ip between asthma and

poorer  academic ach ievement  in  one school  year  appears  to be magni f ied over  mult ip le

years ,  part icu lar ly  among those with  more s ign i f i cant  or  poor ly  contro l led asthma.
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PART 3: RELATIONSHIP BETWEEN RALES MODEL COMPONENTS

AND ACADEMIC PERFORMANCE AND ENGAGEMENT

RHC Enrollment and Chronic Absenteeism

Prev ious ly  we noted a  50% decrease in  chronic  absentee ism among students  with  ADHD

and a  49% decrease in  chronic  absentee ism among students  with  asthma who attended

KIPP in  Years  1  to 3 .  Bu i ld ing  on these f ind ings ,  we sought  to understand the re lat ionsh ip

between RHC enrol lment  and chronic  absentee ism for  a l l  s tudents .  In  Year  1 ,  SBHC

enrol lees  had less  chronic  absentee ism (24.5% vs  18.1%,  p=0.004)  than non-enrol lees .

Over t ime,  however ,  RHC sta f f  were increas ing ly  success fu l  in  proact ive outreach to

students  with  chronic  at tendance problems.  Because the r i sk  prof i le  of  the SHBC-enrol led

student  populat ion changed over  t ime,  we looked at  whether  enrol lment  in  the RHC was

assoc iated with students ’  l ike l ihood of  be ing chronica l ly  absent  compared to themselves

over  t ime.  We found that  RHC enrol lment  was assoc iated with greater  l ike l ihood of

chronic  absentee ism in  Year  2  (OR:  2 .78,  95% CI :  1 .39,5 .60)  and Year  3  (OR:  3 .36,  95%

CI:  1 .42,  7 .94)  compared to Year  1 .   In  Year  4 ,  however ,  RHC-enrol led students  were no

more l ike ly  to be chronica l ly  absent  (OR:  1 .64,  95% CI :  0 .68,  3 .94) .  Th is  suggests  that

program impacts  may lag  enrol lment .

RHC Enrollment and PARCC ELA and Math Proficiency

We probed d i f ferences in  the l ike l ihood of  PARCC prof ic iency over  t ime by RHC SBHC

enrol lment  us ing  mult ivar iab le  f ixed e f fects  regress ion models .  We d id not  see meaning fu l

d i f ferences by enrol lment  in  the odds of  PARCC math or  ELA prof ic iency.

RHC Enrollment and MAP Reading and Math Score Growth

The MAP assessment  i s  des igned to assess  s tudent  growth in  reading and math.  Us ing

f ixed-ef fects  mult ivar iab le  l inear  regress ion,  which compares  ind iv idua ls  to themselves

over  t ime (thereby l imi t ing  threats  f rom unmeasured d i f ferences between students) ,  we

eva luated the re lat ionsh ip between RHC SBHC enrol lment  and spr ing  MAP score growth

(Years  1-4) ,  account ing  for  grade and absentee ism.  Among those not  enrol led in  the

RHC, we observed a  modest  but  s tat i s t ica l ly  s ign i f i cant  improvement over  t ime for  math

(B=0.11,  95% CI :  0 .15,  0 .21)  but  no s ign i f i cant  growth in  reading (B=0.008,  95% CI :

-0 .15,0 .17) .  In  contrast ,  among those enrol led in  the RHC, we saw modest  but  s ign i f i cant

growth in  both math (B=0.10,  95% CI :  0 .056,  0 .15)  and reading scores  (B=0.08,  95%

0.0098-0.11) .  We saw a larger  assoc iat ion between RHC enrol lment  and growth in  math

as  compared to reading .

Among those not enrolled in the RHC, we observed modest improvement
over time for math but no significant growth in reading. In contrast, among

those enrolled in the RHC, we saw modest but significant growth in both
math and reading.
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Dissemination

KIPP/Rales  Whole-Chi ld  Intake P i lot .  Presented at  the Chan-Zuckerberg In i t ia t ive

Heal th  Integrated Schools  Convening ,  Spr ing  2019,  Pa lo Al to,  CA.

Johnson SB,  Sp in  P ,  Connol ly  F ,  Ste in  M,  Cheng TL,  Connor K.  Asthma and attendance

in  urban schools .  Prev Chronic  Dis .  2019;16:E148.  

Senter  J ,  Smith B,  Pr ichett  L ,  Connor K,  Johnson S .  Pediatr ic  asthma and academic

ach ievement  in  urban e lementary  and middle  school  s tudents .  Academic Pediatr ics .  In

press .  

Pediatr ic  asthma and academic ach ievement  in  urban e lementary  school  s tudents .

Presentat ion at  the 2020 Academic Pediatr ics  Assoc iat ion Reg ion IV Annua l  Meet ing ,

Char lottesv i l le ,  VA.

Academic Impact of the Whole Child Kindergarten

Intake Pilot 

The Whole Chi ld  K indergarten Intake P i lot  was an enhanced k indergarten intake process

implemented in  the summer before students  entered school  in  Year  4 .  The intake

assessed:  academic readiness ,  soc ia l  and emot iona l  funct ion ing ,  v i s ion,  hear ing ,

speech/language,  unmet hea l th  and deve lopmenta l  needs,  and fami ly  soc ia l  needs.  This

intens ive intake process  prov ided deta i led in format ion to acce lerate entry  into needed

serv ices  and ident i fy  unmet needs before they could undermine student  success .  A

summary of  the outcomes assoc iated with the program in  inc luded in  the Appendix .

Compared to the pr ior  year ,  educat iona l  assessments  (e .g . ,  K indergarten Readiness

Assessment ,  KRA),  were completed approximate ly  three weeks ear l ier .  Th is  a l lowed

targeted intervent ions and gu ided reading to be in i t ia ted sooner.  In  tota l ,  17% of

part ic ipants  were f lagged as  at-r i sk  on deve lopmenta l  screenings  pr ior  to school  entry

a l lowing for  ear l ier  implementat ion of  respons ive serv ices ,  inc lud ing  speech/language

intervent ions .  In  2018-19 there were twice as  many students  rece iv ing  speech/language

intervent ions by mid-September than in  the pr ior  year .  Reading prof ic iency (as  measured

by STEP) increased by 2% compared to the pr ior  year ’s  base l ine.

A whole-child kindergarten intake pilot was associated with
earlier entry into educational support services and small but

meaningful increases in reading ability compared to the prior
year.
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Whi le  s tudents  who enro l led in  the RHC in i t ia l l y  tended to  be those at  lower

educat iona l  r i sk ,  over  t ime those at  h igh r i sk  were success fu l l y  enro l led .  

We saw s t rong suppor t  fo r  the ro le  o f  chron ic  hea l th  cond i t ions  in  academic

per formance and engagement  over  t ime.   

The re lat ionsh ip  between asthma and academic  ach ievement  appears  to  be

magn i f ied over  t ime,  par t i cu lar l y  among those wi th  more s ign i f i cant  as thma.  Th i s

suggests  that  the impact  o f  fu l l y - in tegrated schoo l  hea l th  may a l so  be ampl i f ied

over  t ime.

Whi le  as thma was re lated to  poorer  s tudent  at tendance,  even af te r  account ing  fo r

a  var ie ty  o f  confound ing factors ,  the cond i t ion  exp la ined on ly  about  20% of

absentee i sm,  underscor ing  the mul t i factor ia l  nature  o f  s tudent  at tendance.

The impact  o f  hea l th  and educat iona l  in tegrat ion ,  at  least  in  the shor t  te rm,  may

be more ev ident  in  academic  growth over  t ime rather  than abso lute  pro f i c iency .   

The impact  o f  hea l th  and educat iona l  in tegrat ion may be la rger  among ind iv idua ls

who are  enro l led in  the SBHC and there fore  have more d i rect  in teract ion wi th

hea l th  serv ices .  Th i s  suggests  that  hea l th  and educat iona l  in tegrat ion has  the

potent ia l  to  have la rger  impacts  when dose o f  the in tervent ion i s  opt imized fo r

every  ch i ld .  

Our  resu l t s  are  cons i s tent  w i th  a  la rge por t ion o f  the prevent ion sc ience l i te rature

that  suggests  that  overa l l  p rogram ef fects  are  o f ten modest ,  but  subgroups o f

ind iv idua ls  may benef i t  d i f fe rent ia l l y .  Here we see the potent ia l  fo r  s tudents  w i th

some chron ic  cond i t ions  to  benef i t  the most  f rom these in tervent ions .

LESSONS LEARNED 

Impact 

We demonstrated large and robust  assoc iat ions  between hea l th  condi t ions  and poorer

attendance and standard ized test  per formance,  part icu lar ly  among students  with

asthma and ADHD.   

Among students  with  ADHD and asthma who were enrol led at  KIPP in  Years  1-3,

chronic  absentee ism dropped by ha l f .

We observed modest  but  meaning fu l  increases  in  s tudent  academic growth among

students  enrol led in  the Ra les  Heal th  Center ;  these assoc iat ions  were larger  for  math

than for  reading .   

K indergarten intake act iv i t ies  that  eva luated not  just  school  readiness  but  a  range of

hea l th  and deve lopmenta l  threats  to success  resu l ted in  ear l ier  entry  into serv ices  and

modest  improvements  in  reading assessment  scores .
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THANK YOU
FOR YOUR
SUPPORT

To Our Loyal Supporters 

We are grateful to all those who have joined us in our mission to create models of school health that help

every child to achieve their full health and academic potential. Special thanks to the Norman and Ruth Rales

Foundation and our partners at KIPP Baltimore; without them this work would not be possible. 

To learn more, please visit https://ralescenter.hopkinschildrens.org/


