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Abslrtlel: ~ In nonJndustrlalizec lUdions, illiteracy II ~ ~ with poor 
health. The obJecdve of this research was to determine whether sucla. reladoo eD81B In 1he United States. 

MBtbtNls: One hundred ninety-three persons were l'IIIlcIomIy selected &om • group of adult studeIl1I 
enroDed In • pubUcly funded literacy 1nInina program. Subjec1s' health ....... ft8 masured with the 
Sickness Impact Pro8le (SIP), • beluMonlly based measure of slc:Jmess..reIated dylfuncdOll. Subjects' 
Uteracy sldlls were also measured. MuhmIrIate 81atIsdcal techniques were 1hen used to ~ 1he reladoa 
between health status and Uterlcy level and to adJust for conf'oundIa8lOdodemopapbic fadon. 

JIJISfIlts: The physical health (measured by the SIP) of subJedI with esb.'emely low readia8left1t ,.. poor 
compared with that of subjedl with hi&ber read1aa levels. 1be reJadoa between readia81evel-pbyIiaII 
health was 81atIsdcally slplftcant (P < 0.002), even after adjusting for confounding sociodenlopIIpI 
wrIabI.es. PsyclIOIOdal health (measured by the SIP) ft8 poor 8CI'088 1Il.1s of readinlsldiIs ad ft8 

comparable with the psyc:b0l0dal health of populatlOll8 with severe psydaOlOdal disability. The reIadoa 
between read1aa level and psyc:hosodal health was 81aIisticaI1y slplftcant (P < 0.02) after adJusting for 
confounding wrlables. 

Ctnte"""': In the Unl1ecI States, IIlheracy and poor beaIth status II'C Indepeadently 8IIOdated. a Am 
Board F. Praet 1992; 5:257-64.) 

illiteracy is common in many nonindustrialized 
nations.1 In those countries, health status indica
tors, such as life expectancy and infant-maternal 
survival rates, all improve as the population's lit
eracy level rises.2-11 

illiteracy is also common in the United States. 
Up to 15 million persons in the United States (10 
percent of the adult population) lack basic reading 
skills, and as many as 27 million more have only 
rudimentary reading skills that are not sufficient 
to permit full participation in society'S economic 
and social activities.12-21 

It is logical, therefore, to hypothesize that a 
relation between literacy and health status can 
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exist also in the United States. No published stud
ies in the United States, however, have evaluated 
such a relation. Thus, the goal of our research was 
to determine whether a relation exists between 
literacy and health status among a group of US 
adults with poor literacy skills. The effect of p0-

tentially confounding sociodemographic vari
ables was evaluated with multivariate statistical 
techniques. 

Methods 
s.lJjBd& 
Subjects for this research were adult students en
rolled in the Pima County Adult Education Pro
gram (PCAE) in Tucson, AZ. PCAE is a publicly 
funded program that offers adult basic education, 
including literacy instruction, at more than 40 
sites throughout Pima County. PCAE students 
are not a random sample of all illiterate adults in 
Pima County, but such a population is impossible 
to identify because no governmental or private 
agencies maintain registries of illiterate individu
als. During the study there were 5536 enrollees in 
PCAE. Sociodemographic characteristics of the 
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PCAE students studied in this research are shown 
in Table 1. 

To be eligible for this research, potential 
subjects had to have reading skills at a grade
equivalent level between 0.0 (total inability to 
read) and grade 12.9. PCAE staff determined 
reading levels of all subjects using the Tests of 
Adult Basic Education.22 In some cases, staff addi
tionally used the Mott Basic Language Skills Pro
gram23 as a supplemental test to clarify reading 
level. 

There were also several language eligibility re
quirements. Subjects had to speak and understand 
English well enough to participate in the study. 
They also had to respond affirmatively when 
asked whether English had been spoken in their 
home when they were young children. Thus, 
individuals were eligible for the study even if 
other languages had been spoken in their child
hood home, as long as English was one of those 
languages. 

'DIllIe 1. DaDopIphk: Cllancterllda of Study ~0Il, 8 • 193. 

Demographic Characteristics Mean (SO) 

Age (years) 28.53 (± 10.6) 

Annual income ($ thousand) 7.61 (±7.02) 

School grade completed 9.86 (± 1.96) 

Percent 

Sex 
Women 61.1 

Marital status 
Married 29.0 
Single 50.3 
Divorced 20.2 
Widowed 0.5 

Ethnicity 
Hispanic 53.4 
White 29.5 
Black 9.8 
Native American 6.7 
Other 0.6 

Occupation 
Blue collar 54.4 
Unemployed 45.6 

Counny of birth 
United States 91.2 
Menco 6.7 
Other 2.1 

Languages spoken in childhood home 
English only 71.0 
English and Spanish 26.9 
Native American and English 1.6 
Other and English 0.5 
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We excluded persons in whose homes English 
had not been spoken from early childhood re
gardless of their ability to read or write in another 
language. Such individuals could have been fully 
literate in Spanish, for example, despite poor 
reading skills in English. We excluded these 
persons to assure that literacy (and not English 
language literacy) was truly the variable being 
analyzed. 

All PCAE students are at least 16 years old. We 
excluded the small number of PCAE students 
who are mentally retarded and those with known 
learning disabilities. 

We selected subjects using stratified random 
sampling. Stratification was done by classroom 
(each class contained students of similar reading 
level) to assure that the final distribution of sub
jects would be representative of the overall distri
bution of reading levels among PCAE students. 

Subjects were selected from within each class 
using a table of random numbers. If the chosen 
student met eligibility criteria, that student was 
asked to participate. If the individual was ineligi
ble or unwilling to participate, the numbers table 
was used to select an alternate subject. 

Subjects received a small payment for partici
pation. The Human Subjects Committee at the 
University of Arizona College of Medicine re
viewed and approved this research. 

Hetlltb Sttltrls MetlSflnt 
We used the Sickness Impact Profile (SIP) to 
measure health status.24 The SIP has been used 
to quantify health status for a wide variety of 
populations and medical conditions, including 
healthy patients enrolled in prepaid health plans25 

and patients with chronic medical conditions, 
such as rheumatoid arthritis,26 coronary artery 
disease,27-29 cancer,30,31 chronic obstructive pul
monary disease,32-34 back pain,3S,36 and thyroid 
dysfunction.37 

The SIP is a behaviorally based measure of 
sickness-related dysfunction. SIP includes 136 
items covering 12 categories of daily activity: am
bulation, mobility, body care, social interaction, 
communication, alertness, emotional behavior, 
sleep, eating, work, home management, and rec
reational pastimes. A person's SIP responses are 
scored to yield quantitative ratings for a "physical 
dimension" and a "psychosocial dimension" of 
health. A total composite (overall) score can also 
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be computed. SIP scores have a high interrater 
reliability (0.92), test-retest reliability (0.88 to 
0.92), and internal consistency (0.96).38 

There is no normal range for the SIP, but lower 
scores indicate better health. Persons from 
healthy populations typically have scores below 
3.0, and patients with profound health-related 
disabilities often have scores as high as 20.0 to 
30.0. It is unlikely, however, that a clinician would 
note an obvious difference between a patient with 
an SIP score of2.0 and a patient whose score, for 
example, is 5.0. Both patients would appear 
healthy, even though the individual with the 
higher score can have some minor sickness
related limitation of activity. Reported scores on 
the SIP for persons in a variety of clinical condi
tions are provided in Table 2. 

The SIP can be administered either orally or as 
a written questionnaire. For this research, we 
administered the SIP orally in one-on-one ses
sions with interviewers and subjects. Thus, no 
literacy skills were needed. Also, because the SIP 
is available in English only, non-English-speaking 
persons were excluded (as previously noted). 

PCAE staff members served as the interviewers 
who administered the SIP. Each was trained in 
SIP administration techniques. 39 Interviewers did 
not necessarily test students known to them but 
rather tested students from various classes who 
had been identified by the study's sampling tech
nique. After testing, SIP results were scored inde
pendendy by other members of the project staff. 

Olbsr yMltlbIa 
Interviewers also collected the following 
sociodemographic information from the subjects: 

Setting or Dlness Number of 
Subjects 

Healthy enrollees in prepaid health plan2S 144 

Myocardial infuct survivors at 6 mo27 308 

Patients undergoing cancer radiotherawl 12 

Rheumatoid arthritis ARA Class 226 64 

Chronic back painlS 80 

Chronic lung disease, mygen dependenf4 66 

Cardiac arrest survivors with cognitive defects29 10 

*Blank cells indicate that no data were reported. 

age, marital status, ethnicity, place of birth, lan
guage(s) spoken in childhood home, educational 
attainment, income, health insurance status, and 
occupation. Occupations were categorized as ei
ther blue collar or white collar. We defined blue
collar occupations as those that involved manual 
labor, unskilled nonmanuallabor (e.g., baby sitter, 
cashier), and nonsupervisory positions requiring 
technical skills (e.g., typing, driving). 

Interviewers asked each subject for a self
assessment of health graded on a 4-point scale: 
excellent (1), good (2), fair (3), poor (4). In addi
tion, interviewers collected information about the 
number of hospitalizations and physician office 
visits the subject had experienced during the past 
year and about the number of prescription medi
cations taken on a daily basis. 

StIIHsHeill M«bottIs 
The independent variable for this research was 
the grade-equivalent reading level. The depend
ent variables were the physical, psychosocial, and 
total SIP scores. 

We examined the relation between reading 
level and SIP scores in two ways. First, we used 
standard linear models with reading level entered 
as a continuous characteristic. This analysis used 
both grade-equivalent reading level and log 10 
(grade-equivalent reading level + 0.5). 

For the second analysis, we dichotomized sub
jects into two groups: (1) those with reading levels 
at or below grade level 4, and (2) those with 
reading levels above grade level 4. We chose the 
4th grade as the dividing point because this edu
cation level is used by the US Census Bureau to 
define literacy.n We used a general linear model 

SIP Score 

Physical Psychosocial Overall 
Mean (SD) Mean (SD) Mean (SD) 

2.6 (4.5) 

6.9 (11.2) 8.8 (1.2) 10.3 (10.8) 

11.5 

13.1 (9.1) 11.7 (9.8) IS.1 (8.8) 

18.3 (15.0) 18.8 (17.0) 18.7 (14.3) 

19.8 20.S 

18.0 (17.0) 
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to test for differences in SIP scores between the 
groups and adjusted for confounding socio
demographic covariables (using dummy variables 
for categorical variables). 

Power analysis, utilizing reported distributions 
of SIP scores and the known distribution of read
ing levels among PCAE students, indicated that at 
least 175 subjects were needed for this research. 
The Statistical Analysis System (SAS) and the 
Statistical Package for the Social Sciences (SPSS) 
were used for data analysis. 

Results 
Of the first 197 randomly selected individuals 
who met eligibility requirements, 193 agreed to 
participate. 

IIIIlIcMors 0/ Hellltb Services Utlllzllllon "fIIl 
S.lj-BWI''''''''' 0/ PbysIctIl Hetlilb 
One hundred fifty-five (80.3 percent) of the sub
jects reported visiting a physician's office for 
health care during the past year. The average 
number of times these 155 subjects had been to a 
physician's office was 5.53 (± SD 11.92), range 
was 1 to 100 visits per year. The median number 
of visits was 3.0. 

Thirty-two (16.6 percent) of the subjects had 
been hospitalized during the past year. The num
ber of hospitalizations per subject among those 32 
individuals ranged from 1 to 30; median was 1.0 
and mean was 3.25 (::t SD 6.81). 

Fifty-seven of the 193 subjects (29.5 percent) 
reported taking prescription medication on a 
regular basis. Among these 57 subjects, the aver
age number of medications taken per day was 
1.98 (::t SD 1.79). 

Only 49 (25.4 percent) of the 193 subjects self
rated their health as excellent, whereas 92 (47.7 
percent) rated their health as good, 45 (23.3 per
cent) rated it as fair, and 7 (3.6 percent) indicated 
poor health. 

RetItU", lMJels 
The subjects' mean reading level was grade 7.17 
(::t 2.77). The assessment of reading levels 
had been made either at entry into PCAE or 
at the beginning of the current academic session; 
we accepted the most recent of the two assess
ments. The mean time interval between the 
subject's reading level assessment and SIP testing 
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Figure 1. Frequency distribution of grade-equlvalent 
reading levels among the 193 adults who partldpated in 
the study, with rea.unglevels rounded to nearest 
integer grade level. All subjects were enrolled in a 
publicly funded literac:y insIrucUon program. 

for this study was 2.2 (::t 3.6) months. Figure 1 
shows the distribution of the subjects' reading 
levels. 

S1PSeores 
Table 3 presents unadjusted and adjusted 
mean SIP scores according to reading level 
(divided at the 4th grade level). Physical, psycho
social, and total SIP scores were all related 
to reading level. The strongest relation, how
ever, was between reading level and SIP physical 
score. 

'MIe 3. MffIIl Sklmsa Impact ProfUe (SIP) Scora Accordi .. m 
IladiallneL 

Subjects Who Subjects Who 
Read at or Read above 
below 4th 4th Grade 

Grade Level Level 
SIP Scores (n - 37) (n -156) PValue 

Mean physical score 
Unadjusted* 6.5 2.5 0.0008 
Adjustedt 6.2 2.3 0.002 

Mean psychosocial 
score 

Unadjusted* 17.8 12.8 0.10 

Adjustedt 15.4 8.0 0.02 

Mean total (overall) 
score 

Unadjusted* 11.7 8.3 0.04 
Adjustedt 1M 6.0 0.Q2 

*No adjusttnent for covariables. 
t Adjusted for age, sex, ethnicity, marital status, insurance status, 
occupation, and income. 
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Figure 2. Frequency distribution of the Sickness Impact 
Pro8le (SIP) physk:al health scores among the 193 study 
participants. Higher scores represent a greater degree 
of sickness-related dysfunction. 

SIP Pbysktll Seore 
Figure 2 displays the distribution of SIP physical 
scores. The mean score was 3.25 (:!: 6.67). Sub
jects with very poor reading skills had higher 
mean physical SIP scores (greater degree of 
sickness-related dysfunction) than did subjects 
with more advanced literacy skills (Figure 3). 

The mean physical SIP score for subjects with 
reading levels at or below grade level 4 was 
higher than the mean score of subjects who read 
at more advanced reading levels (6.54 versus 
2.48, P < 0.0008). The relation remained signifi
cant (P < 0.002, Table 3) after adjusting for poten
tially confounding covariables. This statistical dif
ference was primarily due to the effect of a small 
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Figure 3. Sickness Impact Pro8le (SIP) physk:al health 
scores of subjec1S at each pwle-equiwlent reIdin.J 
level. Hiper SIP scores indicate a greater degree of 
sickness-related dysfunction. Reading IeveJs were 
rounded to nearest integer grade level. Both mean SIP 
score and noge of SIP scores liven for each JftIde leveL 

number of subjects with very poor reading levels 
(grades 0.0 to 1.9). 

SIP Psyc/IosoeIIIl Scores 
Psychosocial SIP scores ranged from 0.0 to 68.0; 
the mean was 13.75 (:!: 16.41). This mean score is 
comparable with scores found among patients 
with significant medically related psychosocial 
dysfunction (Table 2). The relation between 
psychosocial SIP score and reading level was sig
nificant after adjustment for confounding vari
ables (P < 0.02, Table 3). 

Discussion 
We initially considered two possible study designs 
for this research. One design involved comparing 
the health status of illiterate adults with the health 
status of adults with "normal" literacy. Because 
illiteracy occurs frequently among those of low 
socioeconomic strata, the two groups would have 
very different sociodemographic characteristics, 
thus threatening validity of comparisons between 
the groups. 

The second study design, which was ultimately 
used, involved evaluating persons whose demo
graphic characteristics were relatively homo
geneous and determining whether their varia
tions in literacy skills were associated with 
variations in health status. Thus, the study popu
lation itself provided some inherent control 
over sociodemographic covariables. Statistical 
methods were then used to provide additional 
adjustment for these covariables. 

Pbysktli H_lIb 
The results of this research suggest that there is a 
relation between poor literacy skills and poor health 
in the United States, just as there is in nonindustri
alized nations. The relation was statistically signifi
cant even after controlling for confounding covari
abies. The relation of literacy skills to physical 
health was particularly strong (P < 0'()02) and was 
due primarily to the poor health status of individuals 
with extremely poor reading skills. 

The results are of even greater interest given a 
research design that could have biased the results 
against finding a relation between illiteracy and 
poor health. One example of this bias is that the 
study population consisted mostly of young 
adults, a group with a limited range of medical 
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problems and less severe illness in comparison 
with older populations. The smaller range of 
medical problems decreased the range of SIP 
scores and, therefore, lessened the ability of sta
tistical tests to detect a relation between SIP 
scores and illiteracy. 

A second factor that could have biased the study 
against detecting a relation between health status 
and illiteracy is that the SIP test seemed to lack 
sensitivity for demonstrating health status differ
ences among subjects: more than one-half of the 
subjects had a physical SIP score of 0.0. Here 
again, the decreased variation in SIP scores re
duced the ability of statistical tests to detect a 
relation between illiteracy and poor health. 

A third methodological bias was right trunca
tion of the study population (i.e., exclusion of 
persons with reading levels above grade 12). If 
such individuals had been tested, differences in 
SIP scores between high- and low-level readers 
might have been more marked. 

PsydJosoeItIl Hetlltb 
The apparent poor psychosocial health of study 
participants is worthy of special note. Our 
subjects' psychosocial SIP scores were in the 
range generally found among persons with seri
ous psychosocial dysfunction (fable 2). 

Previous research has shown that, in general, 
persons from lower socioeconomic strata are at 
higher risk for depression and other psychiatric 
morbidity.40-46 The poor psychosocial health of 
subjects in this study thus could be partly attrib
utable to their socioeconomic status. After adjust
ing for socioeconomic variables, however, psy
chosocial SIP scores were still related to literacy, 
suggesting that lack of adequate reading skills can 
itself playa role in poor psychosocial health. 

The subjects in this study were a special group 
of self-selected adults who had the individual per
sonal motivation to seek additional education. It 
is possible that psychosocial health impairment 
among other illiterate adults can be even more 
significant and contribute to their &ilure to seek 
remedial literacy education. 

1"",1eMIou for ClllIIdas 
The mechanisms by which literacy and health are 
interrelated have not been clarified, nor has cau
sation been established. That is, low literacy skills 
might or might not directly cause poor health 
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status. Nonetheless, the results of this study indi
cate that patients with extremely poor literacy 
skills (particularly at grade levels 0-1) are at in
creased risk for poor health, regardless of other 
sociodemographic characteristics. 

There are several plausible mechanisms by which 
illiteracy could affect health status.47 Illiterate pa
tients might &il to obtain or understand informa
tion regarding their personal medical care. Illiterate 
individuals also might not understand how to use 
the health care system properly, potentially result
ing in inappropriate overuse or underuse of serv
ices. Both mechanisms could increase costs and 
rates of adverse medical outcomes. 

The association between illiteracy and health 
status found in this research suggests that improv
ing literacy skills of US residents might improve 
the population's health status. If confirmed by 
other studies, there would be medical justification 
for initiatives to improve the literacy skills of our 
populace. 

We thank the following members of the Pima County Adult 
Education program staff for their invaluable contributions to this 
research project: Peggy Altfater, Deborah Cassady, Kathleen 
Eichnorst, Pamela Hennessy, Maria Martinez, Cynthia Meir, 
Lois Miller, Emily Ravenscroft, Jackie O'Rourke, Ellen Shep
herd, and Amy Stein. 
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ABFP ANNOUNCEMENT 

Geriatrics Certificate of Added Qualification (CAQ) 

The last opportunity to qualify for the American Board of Family Practice (ABFP) 
Certificate of Added Qualification in Geriatric Medicine via a nonfellowship pathway will 
be April 1994. 

Applications will be available beginning July 1, 1993. All applications must be returned 
to the Board office by November 1,1993. 

RESERVE YOUR APPLICATION TODAY 

Send a written request on letterhead stationery and your application will be automati
cally sent to you in July 1993. 

Send your written request for application materials to: 

Geriatrics CAQ 

American Board of Family Practice 

2228 Young Drive 

Lexington, Kentucky 40505 
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