
RE S E A R C H AR T I C L E

The Relationship Between School
Absence, Academic Performance, and
Asthma Status

SHENIZ MOONIE, PhDa

DAVID A. STERLING, PhD, CIHb

LARRY W. FIGGS, PhD, MPHc

MARIO CASTRO, MD, MPHd

ABSTRACT

BACKGROUND: Children with asthma experience more absenteeism from school

compared with their nonasthma peers. Excessive absenteeism is related to lower stu-

dent grades, psychological, social, and educational adjustment. Less is known about

the relationship between the presence of asthma and the academic achievement in

school-aged children. Since students with asthma miss more days from school, this

may negatively impact their academic achievement. The goal of this study was to

investigate the relationships between absenteeism, presence of asthma, and asthma

severity level with standardized test level performance in a predominantly African

American urban school district.

METHODS: A cross-sectional analysis was conducted of 3812 students (aged 8-17

years) who took the Missouri Assessment Program (MAP) standardized test during

the 2002-2003 academic year.

RESULTS: After adjustment for covariates, a significant inverse relationship was

found between absenteeism and test level performance on the MAP standardized test

in all children (F = 203.9, p , .001). There was no overall difference in test level

achievement between those with and without asthma (p = .12). Though not statisti-

cally different, those with persistent asthma showed a modestly increased likelihood

of scoring below Nearing Proficient compared with those with mild intermittent

asthma (adjusted odds ratio = 1.93, 95% confidence intervals = 0.93-4.01, p = .08).

CONCLUSIONS: A negative impact of absenteeism on standardized test level achieve-

ment was demonstrated in children from an urban African American school district.

Children with asthma perform the same academically as their nonasthma peers.

However, those with persistent asthma show a trend of performing worse on MAP

standardized test scores and have more absence days compared with other students. More

research is warranted on the effects of persistent asthma on academic achievement.
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Increased absenteeism, minority status, gender, and

low socioeconomic status (SES) are all measures

associated with poor academic performance among

the school-going child.1-10 Studies demonstrate that

children with asthma are absent more often compared

with students without asthma,1,4,11-17 particularly

those with persistent asthma.4,18,19 School absences

due to asthma are usually brief, but this pattern

of absence has been shown to be more harmful

academically.20

Previous studies have sought to determine if chil-

dren with asthma perform academically different in

school compared with well children using both stan-

dardized test scores and grade point averages as

achievementmeasures.1,13,14However, these few stud-

ies have inconsistent findings concerning if the pres-

ence of asthma truly puts a child at risk of performing

academically different comparedwith studentswithout

asthma. There is some evidence suggesting that stu-

dents with asthma perform just as well as their school

peers without asthma1,14 using both standardized test

scores and grade point averages as achievement out-

comes. However, these studies targeted white middle

class populations residing in suburban locations. Other

studies have shown that childrenwith asthma are at an

increased risk of learning disability, grade failure, and

performing lower on standardized tests compared with

well children.12,13,16,21 Children with asthma may be

at risk for decreased school functioning due to a com-

bination of factors including acute respiratory ex-

acerbations, increased absenteeism, poor medical

management of disease, side effects of oral steroids,

and the psychological stress associated with a chronic

illness.22 Since asthma prevalence is highest among

minority students living in urban areas,23-27 it is crucial

to understand the impact of this common disease on

their educational performance.

It is of interest to determine if children with

asthma perform differently on standardized tests

compared with their peers without asthma. We

sought to determine if (1) absenteeism is associated

with academic test level performance; (2) students

with asthma are at increased risk of poor standard-

ized test level achievement compared with those

without asthma; and (3) there is a relationship

between asthma severity level and academic test

level performance in a predominantly African Amer-

ican school district.

METHODS

Absenteeism, demographics, and academic achieve-

ment measures were obtained from a predominantly

African American Missouri school district located in

the greater St Louis Metropolitan region for the

2002-2003 school year.28 Asthma status and severity

were assigned by the nurse at each school. Asthma

symptom severity was determined based on the child/

caregivers response to standardized questions from the

National Asthma Education and Prevention Program29

and previously published by our group.30 For the pur-

pose of this study, asthma severity was based exclu-

sively on symptomology and not modified by the use

ofmedications. Asthma symptom severity was assessed

during the first 2 months of school through a form pro-

vided by the nurse to all participating students with

asthma in grades 5-12 to complete while at school. It

was determined by the nurses that children in grades

K-4 would have a difficult time completing the form

themselves, and the forms were sent home for comple-

tion with the parent or caregiver. The Asthma Sympto-

mology form contains questions regarding the

frequency of asthma symptoms such as shortness of

breath, cough, wheeze, and sleep disturbances in the

previous month (Figure 1). The asthma symptom

severity for these students was determined using the

response to these questions as mild intermittent, mild,

moderate, or severe persistent asthma. All components

of the study were approved by the St Louis University

Institutional Review Board, the School District admin-

istration and school board, and met all Family Educa-

tional Rights and Privacy Act (U.S. Federal Law 20

U.S.C x 1232g; 34 CFR Part 99) regulations.31 Partici-

pation was strictly voluntary and incentives were not

offered to the parents or the students.32

Study Design
Asthma Status Ascertainment. The nurse for each

school identified students as having asthma through-

out the school year in 1 of the following ways: re-

ported by a parent/guardian to the nurse indicating

that the student has asthma; asthma medications (eg,

albuterol) were supplied to the school nurse for

administration or student self-administration with

a physician’s order; or a physician signed asthma

action plan was submitted. The subtotals of the stu-

dents identified as having asthma by each of the

above-mentioned methods were not provided by the

school nurses. A clinical evaluation for asthma was

not performed. All students not meeting the above

criteria were considered as not having asthma.

Asthma assessment using school health records and

school nurse evaluation have both been shown to be

efficient methods of tracking disease.33,34

Study Population. A cross-sectional analysis was

performed of all students in grades 3, 4, 7, 8, 10, and

11 registered in the school district that took the Mis-

souri Assessment Program (MAP) standardized test

during the 2002-2003 academic year. MAP test

achievement level information was available for 3877

(100%) of the students in the district database. Forty-

seven (1%) of the students did not receive a test score

due to an incomplete exam and were excluded from
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the analysis. An additional 18 (0.5%) students who

were of a different race (neither African American

nor white) were excluded from the analysis due to

insufficient sample size. After these exclusions, a total

of 3812 students were eligible for analysis. Student

demographics included gender, age, race, grade level,

school days enrolled, school dates absent, MAP test

subject, MAP scaled score, and eligibility for free or

reduced lunch. There were 176 possible days of school

attendance for the school year and the average num-

ber of days students were enrolled was 142.08 days.

Eligibility for free or reduced lunch was used as a sur-

rogate measure for SES as it categorizes those families

that met 125% of the Federal Poverty Level Guide-

lines for 2002.35 Nurse assessment based on self-

reported asthma severity level was only collected and

available for 175 (44%)of the 397 students identified as

having asthma.

Missouri Assessment Program. The MAP is the

standardized test administered throughout Missouri

schools. Four grade-specific subjects are offered and

scored individually: Mathematics (grades 4, 8, and

10), Social Studies (grades 4, 8, and 11), Communica-

tion Arts (grades 3, 7, and 11), and Science (grades 3,

7, and 10). The MAP scaled score is a continuous

value, which range depends on the grade level and

subject, and corresponds with a test level of achieve-

ment. Achievement level is categorized into 5 group-

ings from lowest to highest: step 1—Below

Progressing, Progressing, Nearing Proficient, Proficient

and step 5—Advanced.36 Since the continuous scores

are not comparable between the 4 specific test subject

Figure 1. Asthma Symptom Severity Questionnaire
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areas, the categorical achievement outcome is used as

themeasure of test performance,with testing of all sub-

ject areas combined for the entire population in the

analysis.

Statistical Analysis
Analyses were conducted using SAS v.9.1 (SAS

Institute, Cary, NC).37 Personal identifiers were

removed prior to all analyses to retain anonymity of

all study participants. Univariate analysis was con-

ducted initially to determinewhich covariateswere sig-

nificant predictors for both absenteeism and academic

test level performance.38 The remaining significant co-

variates were then used for the development of multi-

variate models. Since the analysis demonstrated

multicollinearity between age and grade level, age

was not adjusted for in the analysis.38 To test the rela-

tionship between absenteeism and academic test level,

multivariate linear regression analysis was performed.

Box plotswere generated for the number of days absent

with the standardized test achievement level for each

subject and grade. Absenteeismwas skewed and there-

fore was log transformed andwas normally distributed.

ThePearson’s chi-square test of independencewasused

to evaluate the relationships between (1) presence of

asthma and academic test level performance and (2)

asthma severity level and academic test level perfor-

mance. Multivariate logistic regression was used to

determine the risk of performing below Nearing Pro-

ficient in the persistent asthma group (mild, moderate,

and severe persistent asthma) compared with the mild

intermittent asthma group. The grouping of this out-

come was checked for overall model goodness of fit.39

The relationship between presence of asthma and

mean adjusted days absent from school was analyzed

using analysis of variance (ANOVA), procedure General

Linear Model in SAS.37 Identification of extreme obser-

vations and the removal of outliers (above 99th percen-

tile for both asthma and nonasthma groups) was

performed40 using procedure UNIVARIATE along with

visual detection of box plots. ANOVA was used to deter-

mine differences in mean adjusted days absent between

groupsofdifferingasthmaseverity level. Posthocanalysis

employing the least significant difference (LSD) method

was used to determine significant group differences.

RESULTS

Study Population
Among the eligible study group (N = 3812), 397

(10%) of the students had asthma and 50% were

male. One hundred eighty-four students (4.5%) were

Caucasian and 3628 (95%) African American. The

grade level distribution was 1900 (50%) students in

elementary school (grades 3 and 4), 1428 in middle

school (grades 7 and 8), and 484 (13%) in high school

(grades 10 and 11). The demographic distribution of

this study population was statistically equivalent to

the entire school district population (N = 9014) for

asthma prevalence, gender, grade level distribution,

and race (p = .34).30

Absenteeism and Academic Test Level Performance
For all students combined, 967 (25%) scored

Below Progressing, 1196 (31%) scored Progressing,

1102 (28%) scored Nearing Proficient, 470 (12%)

scored Proficient, and 95 (2%) scored Advanced. Sig-

nificant univariate predictors of academic perfor-

mance included SES, grade level, school attended,

gender, presence of asthma, and asthma severity level

and were used for adjustment in developed models.

Multivariate linear regression demonstrated a strong

inverse relationship between absenteeism and aca-

demic test level performance in all children after

adjustment for demographic covariates (F = 203.9,

p , .001).38 As absenteeism increases, MAP test level

achievement decreases (Figure 2). Upon stratification,

this relationship remained significant for both the

asthma (F = 25.9, p , .001) and the nonasthma (F =
216.5, p , .001) groups (Figure 3).

Presence of Asthma and MAP Test Level Performance
The chi-square test of independence was used to

assess the relationship between the presence of

asthma and the test level performance. Those with

asthma performed no differently compared with well

Figure 2. Mean Absence Days and Academic Achievement Level.
The X-Axis Represents Academic Achievement Level. The Y-Axis
Represents Total Days Absent. The Bars Represent the Mean Days
Absent (Crude/Unadjusted) and Upper 95% Confidence Intervals
for Each Test Level of Achievement
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children (p = .12), even after adjustment of significant

covariates (Table 1). Children with asthma also per-

formed equivalently to well children when stratified

by test subject and by grade level, and hence, these

individual test scores are not presented.

Presence of Asthma and Absenteeism
Mean absent days are weighted for enrollment

time. Those with asthma (10% of the students) were

absent (�x = 10.2 ± 8.6 days) approximately 1.5 more

days compared with those without asthma (�x = 8.9 ±
8.8 days) (p = .007). All students combined, males (�x =
9.9 ± 8.4 days)were absentmore than females (�x = 8.5 ±
8.7 days) (p = .0001), and absenteeism increased by

following grade level: elementary (�x = 7.4 ± 11.0 days),

middle (�x = 10.8 ± 11.8 days), and high (�x = 11.6 ± 8.7

days) (p, .001). Of the 403 students with asthma that

took the MAP test, severity information was available

for 175 (44%) of these students. Among these 175

students, 59 (34%) were assessed as having mild inter-

mittent asthma, 35 (20%) mild persistent, 23 (13%)

moderate persistent, and 58 (33%) severe persistent.

The asthma severity breakdown among this study pop-

ulation was statistically equivalent when compared

with the severity breakdown among those students

assessed for asthma severity in the entire school district

(p = .34).30 In the analysis comparing asthma severity

and school days missed, and after adjusting for demo-

graphic variables and enrollment time, mean days

absent increased with increasing asthma severity level:

mild intermittent (�x = 8.5 ± 9.5 days), mild persistent

(�x = 11.3 ± 9.8 days), moderate persistent (�x = 10.3 ± 9.4
days), and severe persistent (�x = 11.6 ± 9.4 days) (p =
.001). Post hoc LSD revealed a significant difference in

mean days absent between themild intermittent group

with both the mild persistent (p = .001) and the severe

persistent groups (p = .02). These data suggest that both

the presence of asthma and the asthma severity level

increase the likelihood of being absent from school.

Asthma Severity and Academic Test Performance
The asthma severity level outcome was dichoto-

mized into 2 groups for analysis purposes: mild inter-

mittent (59 [34%]) and persistent (116 [66%]) (mild,

moderate, and severe persistent) asthma. This allowed

us to test if those with persistent asthma are at greater

risk of performing worse on the MAP test. The chi-

square test for asthma severity demonstrated that

60% of those with persistent asthma were likely to

perform below Nearing Proficient compared with

40% in the mild intermittent group (p = .08)

(Table 2). In support of these findings, a multivariate

logistic regression model showed that those with per-

sistent asthma were 90% more likely to score below

Nearing Proficient compared with those with mild

intermittent asthma (adjusted OR = 1.93, 95% confi-

dence interval = 0.93-4.01, p = .08). However, these

findings were not statistically significant. In addition,

those with persistent asthma (�x = 12.1 ± 9.7 days) had

highermean days absent comparedwith themild inter-

mittent group (�x = 7.8± 9.8 days) (p= .001). Thehighest
mean absenteeism was among those with persistent

asthma scoring below Nearing Proficient (�x = 13.3 ±
10.2 days) (Table 2).

Figure 3. Achievement Level and Absenteeism by Presence of
Asthma. The X-Axis Represents Academic Achievement Level. The
Y-Axis Represents Total Days Absent. The Bars Represent the Mean
Days Absent (Crude/Unadjusted) and Upper 95% Confidence Inter-
vals for EachTest Level of Achievement. Arithmetic Values Are Used
for Absence Days. However, Days Absent Is a Log-Normal Distribu-
tion, and the Statistical Analysis Was Performed Using the Log-
Transformed Values
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Table 1. Test Scores for Overall Combined Student Population
and by Presence of Asthma

Test Scores
Overall,

N (%) 3812 (100)
Asthma,*

N (%) 397 (10)
No Asthma,*

N (%) 3415 (90)

Below Progressing 964 (25) 71 (18) 893 (26)
Progressing 1191 (31) 121 (31) 1070 (31)
Nearing Proficiency 1096 (29) 129 (33) 967 (28)
Proficient 467 (12) 69 (17) 398 (12)
Advanced 94 (3) 7 (2) 87 (3)

*Fischer’s exact for association between the test scores and the presence of asthma (p = .12).
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DISCUSSION

The association of asthma severity with increasing

absenteeism and decreasing test level performance is

an important and novel finding in our study. Previous

studies involving chronically ill children found that

low SES, continuous use of oral steroids, older age,

behavioral problems, number of children in the fam-

ily, minority race, and history of grade failure were

major predictors for low school performance.1,9,13

After adjustment of the covariates that were available

in our study (grade level, SES, and race), persistent

asthma severity remained predictive of decreased test

level performance. Since children with persistent

asthma experience recurring episodes of absenteeism,

this pattern may be contributing to decreased school

performance. There is evidence suggesting that devel-

opmental problems such as school readiness skills and

the need for extra help with learning among children

with asthma may begin before school entry.41 It has

also been reported that children with asthma are more

likely to be underachievers and behind in their school-

work despite having slightly higher scores on intelli-

gence tests.42,43 Our results demonstrated that as

a group, students with asthma performed equivalently

to their peers without asthma in proficiency testing.

There is evidence suggesting that absenteeism plays

a large role in determining students’ achievement on

both standardized tests and classroom performance,

which this work further supports. A study conducted

by Indiana State University assessed the effects of

absenteeism and cognitive skills index on various

achievement indicators such as Indiana State Testing

Educational Program (ISTEP) scores, discrepancies,

and school-based English and math tests.8 Contrary to

our findings, they found no significant relationship

overall between absences and test scores. However,

they did demonstrate a negative correlation between

absenteeism and achievement on certain scores includ-

ingmath, reading comprehension, reading vocabulary,

and reading total. As the number of days absent

increased, scores decreased in all areas of the reading

portion and some of the math portion for the ISTEP

standardized exam. These were school-based absence

counts; however, no details were given as to the appro-

priate weighting that makes the comparison difficult

with our study. It was suggested that partial daily ab-

sences may be skewing these results in comparing the

absenteeism and achievement relationship. Unlike our

study, minorities were not included in the analysis and

may be the group at greatest risk. Our results yielded no

significant difference in test achievement by separate

subject between those students with and without

asthma, yet this may have occurred due to insufficient

power upon stratification of subgroups.

In contrast to the Indiana experience, an examina-

tion of attendance in Louisiana public schools with

larger minority presence indicated that student atten-

dance is an important indicator of the academic suc-

cess of a school.3 Schools at risk for low attendance

rates weremiddle and secondary schools, those inmet-

ropolitan areas, and those primarily comprised of low

SES students. Attendance yielded very high relation-

ships to assessment instruments and was the strongest

predictor of percent passing the Graduation Exit Exam.

There were also high negative relationships between

attendance and suspension, expulsion, and drop out

rates. Further studies were suggested in underserved

minority populations with adequate sample size to

investigate the relationship between absenteeism and

academic performance.

Similar to our findings, a Baltimore public elemen-

tary school with high minority representation found

that student attendance was positively and signifi-

cantly related to standardized achievement test perfor-

mance.2 Results also suggested that those schools with

a larger minority enrollment would have lower math

scores, but no significant differences in reading scores.

Last, the school district of Philadelphia provided a study

of the effect of school attendance, the use of English as

a second language services, and language spoken at

home on first-grademinority students (65%Hispanic).7

Table 2. Test Scores by Asthma Severity Level

Test Scores*

Mild Intermittent Asthma Persistent Asthma†

N (%)
Days Absent,
Mean (95% CI)‡ Test Scores

Days Absent,
Mean (95% CI)‡

Scored Below Nearing
Proficiency 97 (55)

27 (46) 10.6 (6.6-14.6) 70 (60) 13.3 (10.9-15.8)

Scored Nearing Proficiency
and Above 78 (45)

32 (54) 4.9 (2.5-7.3) 46 (40) 9.6 (7.7-11.6)

Total (all scores) 175 (100) 59 (45) 7.8 (5.3-10.1) 116 (55) 12.1 (10.3-13.8)

CI, confidence intervals.

*Results are presented by 3 different test score category groupings: those who scored Below Nearing Proficiency exclusively, those scored Nearing Proficiency and Above exclusively, and those who

scored in all the categories combined.
†Persistent asthma includes mild, moderate, and severe persistent asthma by National Asthma Education and Prevention Program criteria (28).
‡Rates adjusted by SES, grade level, school attended, gender, and enrollment time.
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This was conducted in a school where the enrollment

was 65% Hispanic. The academic performance of 101

Hispanic studentswasmeasured by reviewing standard-

ized test scores in reading and mathematics and report

cardgrades. Similar toour study, those studentswhohad

better median attendance scored better on their stan-

dardized tests and had higher report card grades than

students below the median. Further studies are needed

in underserved minority populations with adequate

sample size to investigate the relationship between

absenteeism and academic performance.

The association between presence of asthma, absen-

teeism, and academic performance among minorities is

not well documented in the literature. The National

Maternal and Infant Health Survey demonstrated that

after adjusting for covariates, children with asthma

were at 1.7 times greater risk for a learning disability.12

Among thoseof lowSES, childrenwithasthmahad twice

the risk of grade failure compared with their well class-

mates. Another study in North Carolina was conducted

in which families of 270 children with chronic health

conditions in 11 clinics were sent surveys to determine

(1) the association between academic performance and

absenteeism and (2) the relationship between demo-

graphic variables and achievement and absence.13Mean

absent days among students with asthma were 16 com-

paredwith the state averageof less than7.Meannational

achievement test scores were significantly worse in chil-

drenwith asthmawhen comparedwith their peerswith-

out asthma. Contrary to our findings, they demonstrated

that achievement scores were related to SES but unre-

lated to school absence.

Given that children with persistent asthma appear

to perform worse on proficiency testing, intervention

strategies are needed to correct this deficiency. The

American College of Allergists reported that school

performance among a significant proportion of chil-

dren with asthma is affected adversely by the schools

approach to their medical condition.20 The Centers for

Disease Control and Prevention has now identified

strategies for schools and districts to manage asthma

within a coordinated school health program.44 Our re-

sults demonstrated thatmerely the condition of asthma

is not an indicator of poor performance, but rather

those students with persistent asthma symptoms are

at a greater risk of scoring lower than their peers with-

out asthma. Data from this study have helped in the

design of a school-based program (Asthma 411 Initiative)

to target high- or at-risk students with asthma and to

provide strategies to improve the existing health and

administrative structures present in schools.45,46

Our results indicate that children with persistent

asthma symptoms may be the necessary target of inter-

ventions to reduce absenteeism and improve school

performance. A recent randomized controlled trial of

14 elementary schools in low-income neighborhoods

in Detroit assessed the impact of a comprehensive

school-based intervention on symptoms, grades, and

school absences in childrenwith asthma.47 Parents com-

pleted phone interviews and schools provided data at

baseline and 24 months postintervention. Treatment

children had higher grades for science but not reading,

math, or physical education. Parents of the treatment

group children reported 34% fewer absences attribut-

able toasthma in theprevious3months.Otherprograms

target clinicians to appropriatelymedicate childrenwith

asthma according to national guidelines for asthma

severity and assuring that these childrenhave anasthma

action plan for the school.19,29,48 Our data and others49

help identify those childrenwithasthmawhoare athigh

risk for absenteeism and academic performance, so that

more targeted interventions can be implemented in

homes and schools.49

We recognize that there are limitations to the data

analysis, which we had available for the current study.

Standardized test scores, using the MAP, were the only

measure of academic achievement in our schools.

Grade point averages, though not the best measure of

academic performance, were not available for compari-

son within this school district. In addition, we were

restricted to the school nurse’s classification of the pre-

sences of asthma and severity, as no clinical confirma-

tion was performed. However, studies have shown

that identification of children with asthma by the

school nurse and school-based asthma testing is an

effective method for tracking disease.33,34 Last, asthma

severity information was available for only a subset of

students with asthma, mainly due to the time restric-

tions for nurses to call students in and conduct the inter-

views concurrent with their daily duties. This may have

underestimated the true effect of asthma severity on

absenteeism and test performance in our study. How-

ever, the current findings are consistent with the results

among the total school district student population (N =
9014).30 In our previous study, we assessed the relation-

ship between the presence of asthma and the absentee-

ism in the entire school district for the same academic

year.30 A subset of 543 students with asthma was also

assessed for asthma severity and the cause of absence.

Students with asthma were absent significantly more

compared with those without asthma after adjustment

of significant covariates. Absenteeism also increased sig-

nificantly with increasing asthma severity. We are not

aware of any other study to date that has evaluated the

effects of persistent asthma on standardized test level

achievement. Further studies are warranted assessing

the effects of asthma severity on academic performance

with larger populations.

Our study suggests that academic performance and

absenteeism are strongly related, that students with

asthma are absent more often than those without

asthma, and asthma severity, which is a major

determinant of absenteeism, may be a major factor

contributing to decreased test score performance.
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Further study is warranted to determine whether

school-based asthma programs are effective in reducing

absenteeism and improving test scores among children

with persistent asthma. Additional studies are needed

to confirm the relationships between asthma severity,

absenteeism, and academic performance among larger

urban diverse populations.
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