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Screening for Low Literacy Among Adult
Caregivers of Pediatric Patients

lan M. Bennett, MD, PhD; Susan Robbins, MD; Trude Haecker, MD

Background and Objectives: The association between functional illiteracy and poor health has led to
pediatric literacy promation programs in the primary care setting. These interventions do not address
linked parental literacy needs. An obstacle to referring adultsto literacy servicesis theladk of aninstru-
ment that can efficiently identify individual swho could benefit from such programs. We sought to identify
screening items sufficiently smple to use in clinical practice. Methods This cross-sectional study exam-
ined 98 adult primary caregivers of preschool children seen in an inner-city primary care setting. Lit-
eracy level and 17 variables predicted to be associated with low literacy were assessed. Reaults: Three
itemswereindependently associatedwith a <6thgradereadinglevel: (1) <12th grade completion, (2) not
living with the child's other parent, and (3) not reading for pleasure. Recaver operating characteristic
(ROC) curve analysisindicates that, used together, these variables have discriminant capacity, with an
area unde the ROC curve of .76. Conclusions: Three items for use in a smple screening instrument for
parental low literacy were identified. Used together, they had favorable characterigtics but must be fur-

ther tested for generalizability.

(Fam Med 2003;35(8):585-90.)

Low literacy skill among adults is highly prevalent,*
hassignificant i mplications for the health care sysem,?
and is independently associated with poor health sta-
tus.*® Because of the strong link between health and
literacy, hedth care providers have developed literacy
programsfor children.®?Illiteracy doesnot existin iso-
lation, however, but represents an intergenerational
phenomenon, with parental illiteracy grealy increas
ing the risk of reading difficulty among children.” In-
terventions for children that are based in physicians
offices do not address the needs of low literacy adults
inthefamily (parentsor other primary caregivers). This
issgnificant because interventionsthat target both child
and adult literacy skills, rather than just the childrens
skills, may lead to improved school preparedness as
well asto cognitivestimulationand emational support
for children®™

To target literagy interventions at parents, it is nec-
essary for physicians to recognize adults with low lit-
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eracy skill, and physicians inability to do thisis an
obstacle to refering adults to literacy enhancement
programs.? An efficient screeningtool for the medical
setting would enable providersto identify adults who
have limited literacy skills and then recommend inter-
ventions to enhance their literacy skills.

Exigting literacy screening tools that can be incor-
porated into busy clinical practice are limited in num-
ber and take & least 1-2 minutes to adminigter.”*** We
felt that eventhese minimal requirementsrepresent Sg-
nificant obstaclesto incorporating screening intoclini-
cal prectice. We sought, therefore, to devdopasmpler
ingrument modeled on thefour-item CAGE question-
naireused to identify adultsat risk for alcohol abuse or
dependence.™** Thisstudy’'s objective wastotest items
for use in a smple CAGE-type screening todl to iden-
tify adults with increased risk of low literacy sKill
among primary caregivers of preschod children seen
in aprimary care setting.

Methods
Study Sample

This cross-sectional sudy involved 98 adults who
identified themselves as the primary caregiver of pre-
schoal children (<age 6 years) being seen by family
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physicians and pediatricians at three health care cen-
ters of the Philadelphia Department of Public Health.
Thegtudy sample size (100 targeted) wasbased on the
estimated national percentage of adultswith functional
illiteracy (20%) to ensure adequate numbersof lowlit-
eracy adults for analysis* Centers were chosen with
relatively homogeneous demographic populations—
namely, African American, poor, and English-speak-
ing persons.

Subjeds were enrolled consecutively while waiting
for avist with the physcian and after giving consent
to paticipate Subjects were selected during clinicd
sessons that were chosen to provide an equd repre-
sentation across morning, afternoon, and evening ses-
sons, aswell as different weekdays at the three study
stesove thecourse of 6 weeks. The PhiladelphiaDe-
partment of Public Hedth Ingtitutional Review Board
revieved and deermined that this sSudy was exempt
from formal review.

I nstruments

Interviews of 3-5 minutes were carried out to ex-
plorethree domains: (1) literacy activity at home (Table
1, items 1-6), (2) the literacy skill of the respondent,
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and (3) responsesto 11 additional items hypothesized
apriori to berelated to parental literacy kill (Table 1,
items7-17). All questionswere administered orally and
recorded by a single interviewer.

BABAR. Theinterviews began with administration of
the Before and After Booksand Reading (BABAR) in-
srument, developed by the Naiond Reach Out and
Read program.’” This well-accepted and short (1-2
minutes) instrument was designed to be used for mea-
suring changesin literacy orientation and self-reported
activity at home beforeand after theinitiation of Reach
Out and Read programs (pre and post intervention). The
guestionnaire includes a combination of open-ended
and short-answer items (Table 1, questions 1-8). Item
7 was dichotomized into <12th grade completion and
>12th grade school completion for analyses.

REALM. Literacy of the adult respondents was mea-
aured with the Rapid Estimate of Adult Literacy in
Medicine (REALM)ingtrument.®® Thisinsgrument has
beenused with demographic groupssimilar to thosein
the present study andis well accepted by participants. *®
The REALM providesraw scoresaswell asfour grade-

Tablel

ItemsAsked of Adult Caregivers of Preschool Children and Their
M easured Association With the Low Literacy Category*

Item and Response Tested for Statisti cal Association PValue
1. What areyour threefavorite thingsto do with (child's name) these days?No, if does not mention “read” or “ book.” 271
2. What do you do to hdp prepare (child's name) for deep at night? No, if does not mention” read” or “ book.” 373
3. Isthereanything you do with (child’s name) now that will help him/her be successful when he/'she goesto first grade?
No, if does not mention” read” or “ book.” .893
4. Doyou eve read children’s booksto (child's name)? Or is she/he too young for tha? No. .336
5. How many books dtogether do you have a home that you read to (child’s name)? Number. .336
6. How many days each week do you read children’s books to (child’s name)? Number. .343
7. How many years of school have you completed? <12th grade .000**
8. Didyou ever get abook for your child from adoctor or encouragement to read doud? Yes. .070**
9. Do you haveany other children? No. A72%*
10. What isyour age? Number. .248**
11. If parent, doesyour child’s other parent live with you? No. .043**
12. Areyou employed? No. .309
13. Do you ever read books for fun?No. .016**
14. Doyou ever buy newspapersto read?No. .055**
15. If yesto the previous question, do you buy them daily? No. 512
16. Doyou havealibray card?No. 459
17. Doesthe child seen today in the office have alibrary card? No. .053**

* (< 6th gradereading level). Responses were coded basad on the interpretation that they wereliteracy promoting or not for analysis. Items 1-8 from

BABAR instrument.*

** Tested in forward stepwise multivariateandysis

Bold—significant associaion between low literacy category and not-literacy-promoting response are in bold (P< .05).

P values determined by two-sided t test or )(2 analysis as gppropriate
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equivalence categories (<4th grade, 4th—6thgrade, 7th—
8th grade, and 9th grade and higher), which focus on
discriminating levels of low literacy sKill.

Additional Items. We asked a set of nine additional
itemspredictedto be associated withliteracy skill (Teble
1, questions 9-17). These questions were about em-
ployment, demographic characteristics, andreadingin-
terest. Tosubjectswithli mitedliteracy skill s, we asked
the additional questions “Do you think your reading
could be better?” and“Would you beinterested in get-
ting help with your reading?’

Data Analyss

Literacy level asdetermined by REALM score (gold
standard) wasdichotomized by splitting the sampleinto
low (<6thgrade) andhigh (>6th grade) literacy levds.
This level was chosen based on the sgnificant diffi-
culty that adultswith lessthana 7th gradereadinglevel
have with the mgjority of medical ingtructional materi-
als™ Associationsbetween literacy level andindepen-
dent variableswerethen determinedusing two-sded
t test or x? analysis based on whether they were con-
tinuous or categorical variables, respectively. Candi-
date variablesfor apredictiveinstrument were selected
in two independent mannersand thencompared (1) by
testing for the presence of asignificant associationwith
the low literacy category (P<.05) and (2) through a
conditional stepwise multiple regressonmodeling pro-
cedure that included all variables having a modest as-
sociation (P<.25) with thelow literacy category (Table
1; entry level set at .05 and removal et at .10). The
indgpendence of variableschosen for the predictivein-
srument wasanalyzed through subsequent multipl ere-
gresson analysis.

Receiver aperating charaderistic(ROC) curve analy-
sgswas used to evaluate the discrimination capacity of
the resultant predictive test or its ability to accurately
identify thoseindividuals in the dichotomized catego-
ries (low and high literacy groups)?® ROC curves plot
sendtivity (true podtive ratio) by 1-specificity (true
negativeratio) for aseriesof thresholdsestablished by
responses to the ingrument items (the plotted points
on the graph). These threshalds provide informaion
regarding the test characterigtics that can be used to
determine the relative usefulness of thetest and the
gpecific threshold that maximizes the desred charac-
teristicsfor agpecificclinicd setting (emphasizing ei-
ther the senditivity or specificity of theinstrument). The
areaunder the ROC curve (AUROC) representsan over-
all measurement of performance of the screening ted,
with 1.0 aperfect test and .5 representingatest with no
discriminating capacity.*

All satistical analyses were carried out using the
SPSS® version 10 or STADA® (version7.0; confidence
intervalsfor sendtivity and specificity measures) soft-
ware. For these analyses, weused a level of gatidtical
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sgnificanceset at a=.05, recognizing that tests of sta-
tigtical significance are approximations that serve as
aidsto interpreation and inference.

Results
Demographic datafor the samplegroupare summa-
rizedinTable 2. M ost respondentswereAfricanAmeri-
can (90.6%) and mothers (86.3%), with amean age of
29.5 years. Their children had a mean age of 32.9
months. Two parents(both African Americanmothers)
refused to participate but raised no objections to the
study or its subject. Raw REALM scores and the four
grade-range equivdentsindicate that 35.7% of respon-
dents had < 6th grade reading level and so were in-
cluded in the low literacy group (0-3rd grade=9.2%,
4th—-6thgrade=26.5%, 7th-8th grade=32.7%, and=9th
grade=31.6%). Among subjects with limited literacy,
91% recognized a reading deficiency, and 83% were
interested in being referred to a literacy program.
Three items (items 7, 11, and 13 on Table 1) were
identified ascandidate scresningitemsby virtue of their
datigtically sgnificant associations with low literacy
(P<.05). Independently, eight variables included in a
stepwise multivariate andysis based on modest asso-
ciationwith thelow literacy category (P<.25; items7—
10, 13, 14, and 17) generated four that were signifi-
cantly associated with the low literacy category (items
7,8, 11, and 13, data not shown). Item 8—responding
yesto the question “Did you ever get a book for your
childfromadoctor or encouragement toread aloud?’ —
wasdiscarded becauseit wasnot felt to be suitableasa

Table?2

Demographics of Adult Respondents
and Their Children

Variable
Ageinyeas(mean + D) 29.5+10.4
Years of school completed (mean) 11.1+1.8
Relationship to child (#, %)
Mother 82 (86.3)
Father 8 (84
Grandparent 5 (5.3
Parents living separately (#, %) 62 (60.8)
Other parent involved in parenting (#, %) 70 (77.0)
Employed (#, %) 53 (54.1)
Ethnic group (#, %)
AfricanAmerican 89 (90.8)
Other 9 (9.1
Child age in months (mean = SD) 3291224

SD—standard deviation
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screening item. Thus, both approachesidentified items
7, 11, and 13 for possible use in a screening instru-
ment.

Univariate (non-adjusted) andyss determined that
threeitems were significantly associated with low lit-
eracy (Table 3): (1) less than 12th grade completion
(item 7, OR=2.63, 95% CI=1.02-6.77), (2) responding
no to the question “Isyour child’s other parent living
with you?” (item 11, OR=5.30, 95% CI=5.11-13.11),
and (3) responding no to the question “Do you ever
read books for fun?’ (item 13, OR 3.05, 95% Cl=1.20-
7.75). Multivariate (adjusted) analysisindicated inde-
pendence of these associations, controlling for each
othe. After adjustment, the point estimatefor item 13
wasessentially unchanged, although withsomelossof
precision.

ROC curve andysisindicated that the three-itemin-
srument had an AUROC of .76 (Figure 1), which was
sgnificantly greater than thenull value of .5 (P<.001,
95% Cl=.66—86). The sendtivities with 95% Cls of
thethree-item prediction rulewere 1.00(.89-1.00), .84
(.67—95), and .40 (.24—-.59) for one two, or three pos-
tive (at-risk) responses, respectively, whiletheir speci-
ficitieswere.14(.06-.25), .54 (.40—66), and .92 (.82—
.97). Poditive predictivevalues for each, using the ob-
served prevalence of < 7thgradeliteracy of .36%, were
.38 (.28-.49), .49 (.35-.63), and .72 (.47—-90), while
negative predictivevalueswere 1.0(.63-1.0), .86 (. 71—
.96), and .74 (.63-.84). Removal of any one of these
items greatly reduced the test charaderigtics of thein-
srument (datanot shown).

Discusson

In thisstudy of 98 adult primary caregivers of pre-
schoal children, we identified three itemsthat can be
used asasmple screening tool toidentify patientslikely
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Figure 1

ROC Curve Analysis of aThree-item I nstrument
to Screenfor Low Literacy AmongAdult Caregivers
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B=2/3 84(67-95) 53(40-63) 49(.35-63)  .86(.71-.96)
c=3 A1(24-59) .92(.82-97) 72(.47-90)  .74(.63-84)

* Pogtive predictive vadue (prevdance<6th gradereading level=.36)
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Confidence intervas are 95% (except when point estimate=1, then 97.5
and one sided), cdculated using the binomial exact method.

Table3

Univariate (Non-adjusted) and M ultivariate (Adjusted) Logistic
Analysis of the Asociation of ThreeVariables

and <6th Grade L iteracy Level

to have literacy <Kills at or below the
6thgradelevel. The questions(1) “How
many years of school have you com-
pleted?’ (2) “Isyour child's other par-
entliving with you now?’ and(3)“Do
you everread booksfor fun?’ haddis

| ndenendent Varizhi ’\g’g)}ag“%d OR %’é;ﬂg? OR criminant capacity for identifying
|Syour dildfs other parert (9% (9% C1) adultswith low literacy skill (AUROC
living with you? “No” 2.63(1.02-6.77) 3.84(1.30-11.35) of .76).

Completed <12th grade The CAGE quedtionnaire has been
of school 5.30 (5.11-13.11) 491 (1.77-13.62) widely used to identify adults at risk

Do you eve read books just

for fun? “ No” 3.05(1.20-7.75)

OR—oddsratio
Cl—confidence interval

2.86 (.97-8.39)

foracoha abuseor dependencein the
primary care setting.*** T he success of
thissmplefour-item questionnairelies
in its ease of use. The sendtivity and
specificity of the CAGE using the stan-
dard two-question cutoff has been re-

ported tobe from 73%-81% and 89%—
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96%, respectively, with AUROCs ranging from .76-
.8423. The overdl performance of our instrument is
comparabletothe CAGE but hashigher sendtivity and
lower specificity.

Asshownin Figure 1, the sendtivity and specificity
of this ingrument range from 1.00-.41 and .13-92
based on the number of a-risk responses. This means
that while all adults with low literacy skill would be
identified if only one at-risk response is used to iden-
tify a case, 87% of those identified would actudly be
of higher literacy. Werecommend tha a two-question
cutoff point (the minimum number of positive screen-
ing responses needed to identify an adult at risk for
low literacy) be used for thisinstrument, with sensitiv-
ity of .84 and specificity of .56, asit appropriaely bal-
ancesthe cogtsof false positiveswith therisksof false
negatives. This cutoff point would result in detedion
of 84% of adultswith low literacy but with 46% of the
low literacy risk group being incorrectly screened (ac-
tually with higher literacy).

Thepostive predidivevalue (PPV) orthe probabil-
ity that someone with positive responses actually isin
the low literacy group, is dependent on the prevalence
of atrait. Inthis samplewithaprevalence of <6thgrade
literacy of 35.7%, the PV for atwo-item cutoff pointis
.49 (95% CI=.35-.63). Whilethe PPV would belower
in asample with lower rates of low literacy skill, this
prevalence rate is condg stent with that seen nationally
for poor minority populaions, and rates higher than
observed here have been reported among parents of
AfricanAmerican childrenin pediatric care** Based
on the negative predictive value (NPV) of the three-
item ingtrument, anyonewith no positiveresponsesis
unlikely to fall in thelow literacy category (NPV=1.0,
95% Cl=.63-1.0).

Limitations

This study was limited to ademographically homo-
geneouspopulation comprised primarily of poor, Afri-
can American women from an urban setting. This
samplewas chosen becauseit represents an at-risk de-
mographic group both for low literacy skill and poor
health status, but the generalizability, or the ability of
an ingtrument to predict accurately in anew sample, of
thisinstrument remainsto be shown. Despite these limi-
tations, this study presents important initial evidence
that a Ssmple screening tool can be developed for use
in theclinical setting, at least in apopulation with high
risk of low literacy Kill.

We envison this instrument asa toadl to aid in the
identification of adults with increased risk of low lit-
eracy skill (aswell asidentify thosewithvery low risk)
so that adult literacy servicesmay betargeted more ef-
ficiently. This instrument should not be consdered a
diagnogtic tool of illiteracy but rather as a means of
initial risk gratification to be followed by an offer of
services.
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Conclusions

Theresultsof thisstudy indicate that asmple screen-
ing test for adult illiteracy, Smilar to the CAGE ques-
tionnaire, can be developed for use in aclinical prac-
tice setting. A mgor chdlenge for thefuturewill be to
improvethe discriminant capacity of thisor relaed in-
sruments by identifying additional variables that can
be addedto or replaceitemsevaluated here. The devel-
opment and validation of suchaninstrument will greatly
enhancethe ability of practitionersto addressliteracy
needs among the adult caregivers of children.
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