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Background: High rates of low health literacy among
elderly populations along with a high prevalence of
chronic conditions may lead to increased levels of de-
pression symptomatology. We sought to determine
whether older adults with inadequate health literacy were
more likely to report depressive symptoms and whether
health literacy was an independent predictor of depres-
sion symptomatology.

Methods: A total of 3260 new Medicare enrollees 65
years or older were interviewed in person between June
and December 1997 from 4 managed care plans (853 in
Cleveland, Ohio, 498 in Houston, Tex, 975 in South
Florida, and 934 in Tampa, Fla). Depression symptoms
were measured by the Geriatric Depression Scale.

Results: Overall, 13% of respondents were classified as
depressed. Individuals with inadequate health literacy had
2.7 times the odds (95% confidence interval, 2.2-3.4) of
being depressed compared with individuals with ad-
equate health literacy skills. However, after controlling
for health status with multiple logistic regression, indi-

viduals with inadequate health literacy were not more
likely to be depressed (adjusted odds ratio, 1.2; 95% con-
fidence interval, 0.9-1.7). Individuals who had less so-
cial support, exercised less than twice a week, drank al-
cohol heavily, or had poor health status (at least 3 health
conditions, physical limitations, or fair or poor self-
rated health) had significantly higher odds of depres-
sion symptomatology.

Conclusions: Although individuals with inadequate
health literacy were more than twice as likely to report
depressive symptoms, this was mostly explained by their
worse health status. The strong relation between depres-
sion symptoms and poor health status suggests the need
to research interventions to improve mental and physi-
cal health concurrently. The influence of particular in-
terventions on depression, such as referral to commu-
nity support contacts and recommendations for an
exercise program, needs to be further evaluated.
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M ORE THAN one third of
Medicare managed
care enrollees have in-
adequate health lit-
eracy skills.1 Although

it is likely that health literacy skills are re-
lated to general literacy skills, an indi-
vidual’s functional health literacy—the
ability to read and comprehend prescrip-
tion bottles, appointment slips, and other
essential health-related materials re-
quired to function well in the health care
environment—may be significantly worse
than their general literacy, because health
literacy is context specific.2 Although many
patients with inadequate health literacy are
unaware of their deficiency,3 others feel sig-
nificant shame and are unwilling to dis-
close their reading problem.3,4 One study
found that among individuals who admit-
ted they had trouble reading, the major-
ity had never told their spouse or family,

and 19% had never disclosed their diffi-
culty reading to anyone, including their
health care provider.3 Poor self-esteem,
along with the shame and embarrass-
ment often felt by individuals with low
health literacy skills, may lead to social
isolation and pose an important psycho-
logical barrier to asking for help.3 It is pos-
sible that these feelings could also con-
tribute to a higher prevalence of depression
among individuals with low health lit-
eracy skills.

Among community residents older
than 60 years, rates of significant depres-
sive symptoms are approximately 15%.5-9

Although no study has specifically exam-
ined the relation between health literacy
and depression, data generally indicate that
higher education levels are associated with
fewer depressive symptoms.10-15 Some stud-
ies propose that the benefits from educa-
tion may be the result of greater financial
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success, improved lifestyle behaviors, and problem-
solving capacity.16 Duncan17 suggested that there may be
something about the skills acquired in school, or possi-
bly other characteristics (eg, perseverance), of those who
receive more schooling that helps better-educated indi-
viduals avoid undesirable life events. Because years of
school completed is an inaccurate indicator of lit-

eracy,1,18-21 previous studies of the relation between edu-
cational attainment and depression may significantly un-
derestimate the true association.

The potential relation between health literacy and de-
pression may also be mediated by health status. There are
some data that suggest that inadequate health literacy is as-
sociated with poorer self-reported health status,22 and there

PARTICIPANTS AND METHODS

STUDY SAMPLE

This analysis is a part of a larger study that examined the
prevalence of low functional health literacy among com-
munity-dwelling Medicare enrollees in a national man-
aged care organization. Details of the study population and
locations are described elsewhere.1 Briefly, we selected 4
of the 8 locations where a national managed care organi-
zation had a large population of Medicare managed care
enrollees (Cleveland, Ohio, Houston, Tex, South Florida,
including Fort Lauderdale and Miami, and Tampa, Fla). One
project coordinator and 8 interviewers were hired at each
site and participated in intensive training. Several inter-
viewers at the Houston, South Florida, and Tampa loca-
tions spoke both English and Spanish.

A letter of introduction describing the study and con-
fidentiality policies and protocols for the study was sent
to each member 65 years or older 3 months after they en-
rolled in the managed care organization (n=8409). One
week after the letters were sent, an interviewer called each
enrollee to determine eligibility for the study. Of the 7471
individuals contacted, 3247 refused to participate. Indi-
viduals who indicated that they were not comfortable speak-
ing either English or Spanish, were blind, had severely im-
paired vision that could not be corrected with glasses, or
were living in a nursing home were not eligible to partici-
pate in the study (n=737). We also excluded enrollees who
missed 1 or more screening questions for severe cognitive
impairment (not able to correctly identify year, month, state,
year they were born, or their address). Of the 3487 enroll-
ees who were eligible and agreed to participate, 143 people
did not show for their interview, and 84 did not complete
the survey, the literacy testing, or both. A total of 3260 in-
dividuals completed a 1-hour in-person interview be-
tween June and December 1997. Written informed con-
sent was obtained from all participants before beginning
the interview. For this analysis, we further excluded indi-
viduals who scored in the “severe” category of the Mini-
Mental State Examination (n=68), since our measure of de-
pression symptomatology (Geriatric Depression Scale
[GDS]) is less valid in assessing cognitively impaired in-
dividuals.38 We also excluded individuals with missing data
for 5 or more questions on the 15-item depression scale
(n=21). Our final sample size for this analysis included 3171
Medicare managed care enrollees.

DATA COLLECTION

The dependent variable we examined was depression symp-
tomatology, measured by the abbreviated GDS.39 This in-
strument is the only instrument that has been developed with
the elderly specifically in mind. It has a high sensitivity

and specificity. Because it is widely used, we could com-
pare our results to other studies in an elderly popula-
tion.40-42 The abbreviated GDS is composed of 15 questions
and takes about 5 to 7 minutes to complete. One point is
counted for each depressive answer, and the points are added
to form a total score ranging from 0 to 15. For the small num-
ber of respondents who did not complete up to 4 of the ques-
tions (n=21), we imputed values for missing questions based
on a proportion of the positive responses to the other an-
swered questions (eg, 0.5 was assigned to the one missed
question if 7 of the 14 answered questions were positive).
Individuals who scored from 0 to 4 are classified as not be-
ing depressed, 5 to 9 as having mild depression, and 10 to
15 as having moderate to severe depression.43 Preliminary
analyses examined predictors for all 3 categories and sepa-
rately compared the mild and moderate-to-severe groups to
the not depressed group. Because of the similar results these
comparisons yielded and the small sample size for the mod-
erate-to-severe group (n=77), we collapsed the mild and mod-
erate-to-severe groups to form the depressed group of re-
spondents.

The primary independent variable we examined was
health literacy as measured by the Short Test of Func-
tional Health Literacy in Adults (S-TOFHLA).44 The
S-TOFHLA uses actual materials that patients might en-
counter in the health care setting and consists of 2 parts.
The reading comprehension section is a 36-item test that
uses the modified Cloze procedure; that is, every fifth to
seventh word in a passage is omitted, and 4 multiple choice
options are provided.45 This section measures patients’ abil-
ity to read and understand prose passages selected from in-
structions for preparation for an upper gastrointestinal tract
radiograph series and the patient “Rights and Responsi-
bilities” section of a Medicaid application. Readability lev-
els of these passages on the Gunning-Fog index46 are grades
4.3 and 10.4, respectively. The numeracy section is a 4-item
test that uses actual hospital forms and labeled prescrip-
tion vials. It tests a patient’s ability to comprehend direc-
tions for taking medicines, monitoring blood glucose lev-
els, and keeping clinic appointments. Correct responses
for each question in the reading and numeracy sections
receive one point, and incorrect responses do not receive
any points. Each item in the reading comprehension is
multiplied by 2 (for 36 items) to create a score from 0 to
72, and each numeracy question is multiplied by 7 (for
4 items) to create a score from 0 to 28. The sum of the
2 sections yields the S-TOFHLA score, which ranges from
0 to 100.

Scores on the S-TOFHLA are classified and inter-
preted as follows: inadequate health literacy (scores 0 to
53)—individuals will often misread the simplest materi-
als, including prescription bottles, appointment slips, and
the instructions for an upper gastrointestinal tract radio-
graph series; marginal health literacy (scores 54 to 66)—
individuals will perform better on the simplest tasks but
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is extensive literature that documents the strong predic-
tive power of health status on depression.5,8,23-31 These re-
sults are of particular concern among elderly patients: their
higher rate of low health literacy,1,19 coupled with a high
prevalence of chronic conditions, may lead to higher rates
of depression. In addition to health status, there is some
research that has shown that demographic factors,5,15,24 so-

cial support,5,15,24,32,33 and health behaviors34-37 are also re-
lated to depression. However, these other factors are often
not examined together in multivariate analyses or in an el-
derly population.

We conducted this analysis to determine whether
older adults with inadequate health literacy skills were
more likely to report depressive symptoms and whether

will have difficulty comprehending the Medicaid “Rights
and Responsibilities” passage; adequate health literacy
(scores 67 to 100)—individuals will successfully com-
plete most of the tasks required to function in the health
care setting, although many still have difficulty compre-
hending more difficult information (ie, materials written
above a 10th-grade reading level).

We also included other variables that have been
shown to be related to depression in elderly populations,
including sociodemographics (race and language, sex,
age, education, income), social support (marital status,
social support scale), health behaviors (exercise, body
mass index [BMI], drinking alcohol), and health status
(health conditions, instrumental activities of daily living
[IADL], activities of daily living [ADL], self-reported
health status).5-8

We measured social support as defined by the tan-
gible social support subscale of the Medical Outcomes
Study.47 This index is composed of 4 questions that assess
how often each of the following kinds of support are avail-
able: someone to help you if you were confined to bed, some-
one to take you to the physician if you needed it, someone
to prepare your meals if you were unable to do it yourself,
and someone to help with daily chores if you were sick.
For each question, the response options (and assigned
points) were none of the time (1 point), a little of the time
(2 points), some of the time (3 points), most of the time
(4 points), or all of the time (5 points). The responses to
each of these questions were summed and then grouped
according to how they corresponded to the original cat-
egories: none or a little of the time (4-12), some of the time
(13-16), most of the time (17-19), and all of the time (20).

Exercise habits were based on responses to the follow-
ing question: “In an average week, how many times do you
engage in physical activity for at least 20 minutes? Specifi-
cally, exercise or work which is hard enough to make you
breathe heavier and your heart beat faster?” Respondents were
coded as exercising 4 or more times a week, 3 times a week,
1 or 2 times a week, or less than 1 time per week.

We calculated BMI based on self-reported weight and
height (weight in kilograms divided by the square of height
in meters). Respondents were grouped into 1 of 4 catego-
ries based on criteria recommended in the consensus state-
ment of the 1985 National Institutes of Health Develop-
ment Conference on the Health Implications of Obesity.48

For men, underweight was defined as a BMI of 20.7 or less,
midweight as 20.8 to 27.7, overweight as 27.8 to 31.0, and
severely overweight as 31.1 or more. For women, under-
weight was defined as a BMI of 19.1 or less, midweight as
19.2 to 27.2, overweight as 27.3 to 32.2, and severely over-
weight as 32.3 or more.

Drinking patterns were defined based on recommen-
dations for safe limits of drinking by the US Department
of Agriculture and the National Institute of Alcohol Abuse
and Alcoholism.49-51 For women, a heavy drinker was

defined as having more than 7 drinks per week, moderate
drinker as between 1 and 6 drinks per week, and non-
drinker as no drinks per week. For men, a heavy drinker
was defined as having more than 14 drinks per week, mod-
erate drinker as between 1 and 13 drinks per week, and
nondrinker as no drinks per week.51

Both ADL and IADL were measured using standard
instruments adapted from the Medical Outcomes Study.52

The ADL functions are essential for an individual’s direct
self-care53 and are based on 5 questions assessing any limi-
tations with eating, dressing, mobility (getting in and out
of bed), bathing, and toileting. The IADL functions are more
concerned with self-reliant functioning,53 for example,
housework, meal preparation, shopping, transportation, and
money management. Respondents who answered that they
need some or complete help on any of the questions were
coded as having a limitation.

Health conditions was a summed index of any of the
following conditions: coronary heart disease or acute myo-
cardial infarction (heart attack, coronary heart disease, heart
bypass surgery or angioplasty, angina), chronic obstruc-
tive pulmonary disease (chronic bronchitis, emphysema),
chronic heart failure (heart failure, enlarged heart, fluid in
the lungs), stroke, asthma, high blood pressure or hyper-
tension, diabetes, arthritis, cancer, cataracts, deafness, hear-
ing trouble, and hip fracture. Respondents were coded as
having either no conditions, 1 condition, 2 conditions, 3
to 4 conditions, or 5 or more conditions.

STATISTICAL ANALYSIS

Analysis of survey data consisted of examining the over-
all distribution of selected enrollee characteristics and
comparing the distribution of characteristics by GDS cat-
egories. x2 Analyses were conducted to determine sig-
nificant differences between selected characteristics and
GDS. A P value of .05 was used to determine statistical
significance.

We conducted several logistic regression analyses to
determine the relation between health literacy and depres-
sive symptoms. We first calculated the unadjusted models
and then conducted multiple logistic regression analysis
using a hierarchical approach. All multivariate models in-
cluded depression as the dependent variable and health lit-
eracy as an independent variable. The first model also in-
cluded sociodemographic factors (age, sex, education, and
income), the second model added social support mea-
sures (marital status and social support scale), the third
model added health behaviors (exercise, BMI, and drink-
ing), and the fourth model added health status (health con-
ditions, ADL, IADL, and self-reported health status). We
also assessed for potential interactions (ie, cognitive im-
pairment, age, marital status, education, and health status).
All analyses were conducted using the Statistical Analysis
Software package.54
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health literacy was an independent predictor of depres-
sion after accounting for other known determinants of
depression.

RESULTS

The majority of the respondents were white (76%),
female (57%), and between 65 and 74 years old (64%),
had at least a high school education (64%), and cur-
rently earned more than $10 000 per year (66%).1

Almost 35% of respondents had low health literacy
skills (inadequate or marginal) (Table 1). One third of
respondents were widowed, and 42% had access to
excellent social support. More than 40% of the respon-
dents indicated they exercised at least 4 times a week,

57% had a midweight BMI, and 3.3% were heavy drink-
ers. Almost 90% had at least 1 health condition, 4.3%
had an ADL limitation, 30% had an IADL limitation,
and 27% of respondents described their health as fair
or poor.

Rates of depression symptomatology, as measured
by the GDS, varied by levels of health literacy (Figure).
For example, individuals with inadequate health literacy
skills were more likely to have mild depression symp-
toms (18%) than individuals with adequate health lit-
eracy skills (8%). Overall, 13% of respondents were clas-
sified as depressed according to the GDS (Table 2).
Most of the characteristics differed by GDS category
(P,.001); for example, 23% of individuals with inad-
equate health literacy skills were considered depressed
compared with 10% of individuals with adequate health
literacy. Individuals with at least a high school education
or higher income had lower rates of depression com-
pared with individuals with less than a high school edu-
cation or lower income, respectively. Moreover, indi-
viduals who were currently married or had better social
support had lower rates of depression. Individuals who
exercised at least once a week, were either midweight or
overweight, or were moderate or nondrinkers also had
lower levels of depression. Individuals who had at least
2 health conditions, had an ADL or IADL limitation, or
rated their health as fair or poor were all more likely to
be depressed.

The unadjusted logistic regression analysis indi-
cated that individuals with inadequate health literacy
had 2.7 times the odds (95% confidence interval, 2.2-
3.4) of being depressed compared with individuals with
adequate health literacy skills (Table 3). The relation
between health literacy remained significant, although
diminished, even after adjusting for demographic
(model 1), social support (model 2), and health behav-
ior (model 3) factors. However, controlling for health
status characteristics (model 4) eliminated the signifi-
cant relation between health literacy and depression
(odds ratio, 1.2; 95% confidence interval, 0.9-1.7). In
the full model (model 4), individuals who had less
social support, exercised less than 3 times a week,
drank heavily, or had poor health status (at least 3
health conditions, ADL limitation, IADL limitation, or
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Table 1. Selected Characteristics
of Study Population (n = 3171)

Characteristic No. (%)

Health literacy
Inadequate 733 (23.1)
Marginal 357 (11.3)
Adequate 2081 (65.6)

Social support
Marital status

Married 1739 (54.9)
Divorced or separated 343 (10.8)
Widowed 1020 (32.2)
Never married 66 (2.1)

Tangible support
None or little of the time 630 (20.1)
Some of the time 605 (19.3)
Most of the time 582 (18.5)
All of the time 1321 (42.1)

Health behaviors
Exercise (per week)

$4 times 1366 (43.2)
3 times 478 (15.1)
1-2 times 479 (15.1)
,1 time 840 (26.6)

Body mass index
Underweight 150 (4.9)
Midweight 1755 (56.9)
Overweight 799 (25.9)
Severely overweight 379 (12.3)

Drinking
Heavy drinker 103 (3.3)
Moderate drinker 1071 (33.9)
Nondrinker 1987 (62.9)

Health status
Health conditions

0 347 (10.9)
1 684 (21.6)
2 756 (23.8)
3-4 999 (31.5)
$5 385 (12.2)

Activities of daily living limitation
Yes 136 (4.3)
No 3035 (95.7)

Instrumental activities of daily living limitation
Yes 951 (30.0)
No 2220 (70.0)

Self-rated health
Good or excellent 2318 (73.2)
Fair or poor 849 (26.8)
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fair or poor self-rated health) had significantly higher
odds of depression. Assessment of several interactions
(cognitive impairment, age, marital status, education,
and health status) did not alter these findings.

COMMENT

In our population of Medicare managed care enrollees,
the overall rate (13%) of depression was comparable to
other studies5-8,30,55 of older community residents.
Although individuals with inadequate health literacy
were more than twice as likely to report depressive
symptoms, this was mostly explained by their worse
health status. Similarly, although age, education, and
income were strongly related to depressive symptoms in

bivariate analyses, these variables were not significantly
associated after adjusting for social support, health
behaviors, and health status. Thus, although low health
literacy, advancing age, low education, and low income
are strongly associated with depression, the causal path-
ways for these relations are likely to be through inad-
equate social support, worse health behaviors, and
functional limitations.

Similar to other studies,5,6,15,26,32,33,56 we found that
available social support was a strong predictor of
depression. However, unlike other studies,5,6 once we
controlled for other factors, widowhood was not related
to depression. Thus, the relation between widowhood
and depression appears to be mediated by lack of tan-
gible social support. This finding is also consistent with
other research32 that shows subjective social support as
the most important dimension of support related to
depression.

Even after controlling for other factors, we found
that individuals who are inactive are twice as likely to
have symptoms of depression than more active per-
sons. Although this finding has been shown by
others,34-37 the other study populations were not
restricted to older adults ($65 years). Although we do
not know the exact causal relation between exercise
and depression in our study, limited evidence suggests

Table 2. Distribution of Geriatric Depression Scale
by Selected Characteristics of Respondents (n = 3171)

Characteristic
No. (%)

Depressed
No. (%)

Not Depressed P

Total 412 (13.0) 2759 (87.0)
Health literacy

Literacy
Inadequate 167 (22.8) 566 (77.2)
Marginal 40 (11.2) 317 (88.8) .001
Adequate 205 (9.9) 1876 (90.1)

Sociodemographics
Race and language

White, non-Hispanic 315 (13.1) 2095 (86.9)
Black, non-Hispanic 53 (14.3) 317 (85.7)
Hispanic, English 4 (6.7) 56 (93.3) .53
Hispanic, Spanish 36 (12.7) 248 (87.3)
Other 3 (9.1) 30 (90.9)

Sex
Female 263 (14.4) 1560 (85.6)

.005
Male 149 (11.0) 1199 (89.0)

Age, y
65-69 123 (10.4) 1064 (89.6)
70-74 109 (12.5) 765 (87.5)
75-79 75 (12.4) 532 (87.6) .001
80-84 64 (18.4) 283 (81.6)
$85 41 (26.3) 115 (73.7)

Education
#Grade school 110 (21.0) 415 (79.0)
Some high school 84 (14.4) 500 (85.6)

.001
High school 116 (10.8) 956 (89.2)
.High school 99 (10.1) 885 (89.9)

Annual income, $
,10 000 113 (19.8) 459 (80.2)
10 000-14 999 95 (13.9) 586 (86.1)
15 000-24 999 93 (11.4) 721 (88.6)

.001
25 000-34 999 17 (6.1) 262 (93.9)
$35 000 20 (6.1) 310 (93.9)
Refused or don’t know 73 (15.2) 406 (85.8)

Social support
Marital status

Married 186 (10.7) 1553 (89.3)
Divorced or separated 54 (15.7) 289 (84.3)

.001
Widowed 160 (15.7) 860 (84.3)
Never married 10 (15.1) 56 (84.9)

Tangible support
None or little of the time 153 (24.3) 477 (75.7)
Some of the time 89 (14.7) 516 (85.3)

.001
Most of the time 71 (12.2) 511 (87.8)
All of the time 96 (7.3) 1225 (92.7)

Table 2. Distribution of Geriatric Depression Scale
by Selected Characteristics of Respondents (n = 3171) (cont)

Characteristic
No. (%)

Depressed
No. (%)

Not Depressed P

Health behaviors
Exercise (per week)

$4 times 89 (6.5) 1277 (93.5)
3 times 41 (8.6) 437 (91.4)

.001
1-2 times 59 (12.3) 420 (87.7)
,1 time 220 (26.2) 620 (73.8)

Body mass index
Underweight 30 (20.0) 120 (80.0)
Midweight 214 (12.2) 1541 (87.8)

.001
Overweight 90 (11.3) 709 (88.7)
Severely overweight 66 (17.4) 313 (82.6)

Drinking
Heavy drinker 19 (18.5) 84 (81.5)
Moderate drinker 94 (8.8) 977 (91.2) .001
Nondrinker 297 (15.0) 1690 (85.0)

Health status
Health conditions

0 16 (4.6) 331 (95.4)
1 43 (6.3) 641 (93.7)
2 78 (10.3) 678 (89.7) .001
3-4 165 (16.5) 834 (83.5)
$5 110 (28.6) 275 (71.4)

Activities of daily living
limitation

Yes 72 (52.9) 64 (47.1)
.001

No 340 (11.2) 2695 (88.8)
Instrumental activities of

daily living limitation
Yes 273 (28.7) 678 (71.3)

.001
No 139 (6.3) 2081 (93.7)

Self-rated health
Good or excellent 154 (6.6) 2164 (93.4)

.001
Fair or poor 254 (29.9) 595 (70.1)
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that physical activity may protect against the develop-
ment of depression.34,36,37 Similar to 2 other studies,34,36

our data suggested a possible dose-response relation
between levels of physical activity and measures of
depression symptomatology. These results are promis-
ing in terms of possibly targeting specific factors, such
as social support and exercise, that may be amenable
to interventions.

To our knowledge, this is the first study that has em-
pirically examined the relation between health literacy
and depression symptomatology. Moreover, the rich da-
tabase of information from community-dwelling, older
adults enhances previous research. Despite the strengths
of this study, we only have an estimate of depression symp-
toms at one point in time. It would be important to ex-
amine the temporal relation between the characteristics
of interest and depression in future prospective studies.
For example, we do not know if depression leads to less
exercise or if individuals who do not exercise are more
likely to have depressive symptoms. We also do not know
the exact relation between the GDS measure of depres-

sion symptomatology and clinical diagnosis of depres-
sion; however, another study55 among elderly managed
care enrollees indicated poor agreement between these
2 measures. Finally, we cannot determine whether the
outcomes of depression differ for those with inadequate
health literacy. Research is needed to determine if
patients with low health literacy skills are less likely to
report depression to their physicians or less likely to
comply with treatment regimens.

The managed care environment provides a good set-
ting for developing and implementing interventions to re-
duce depression among elderly patients. Although ap-
proximately 85% of older adults living in the community
are seen by a primary care physician at least once a year,
there is considerable unrecognized, undiagnosed, and un-
treated depression among these individuals.5,30,55,57 The high
use of the health care system by elderly patients provides
an opportunity for early diagnosis and appropriate treat-
ment by physicians.

Managed care organizations can educate their phy-
sicians to assist them in recognizing mental health con-

Table 3. Unadjusted and Adjusted Logistic Regression (n = 3171)

Characteristic

Odds Ratio (95% Confidence Interval)*

Unadjusted Model 1 Model 2 Model 3 Model 4

Literacy
Inadequate 2.7 (2.2-3.4) 1.9 (1.4-2.4) 1.8 (1.4-2.4) 1.7 (1.2-2.2) 1.2 (0.9-1.7)
Marginal 1.2 (0.8-1.6) 0.8 (0.6-1.2) 0.8 (0.5-1.2) 0.8 (0.6-1.2) 0.5 (0.3-0.8)
Adequate 1.0 1.0 1.0 1.0 1.0

Sex
Female 1.4 (1.1-1.7) 1.2 (0.9-1.5) 1.2 (0.9-1.5) 1.0 (0.8-1.3) 0.9 (0.7-1.2)
Male 1.0 1.0 1.0 1.0 1.0

Age, y
65-69 1.0 1.0 1.0 1.0 1.0
70-74 1.2 (0.9-1.6) 1.2 (0.9-1.5) 1.1 (0.8-1.5) 1.1 (0.8-1.5) 1.1 (0.8-1.5)
75-79 1.2 (0.9-1.7) 1.1 (0.8-1.5) 1.1 (0.8-1.5) 1.1 (0.8-1.6) 0.9 (0.6-1.3)
80-84 2.0 (1.4-2.7) 1.6 (1.1-2.2) 1.6 (1.1-2.2) 1.6 (1.1-2.3) 1.2 (0.7-1.7)
$85 3.1 (2.1-4.6) 2.0 (1.3-3.1) 2.0 (1.3-3.2) 2.0 (1.2-3.2) 1.3 (0.8-2.2)

Body mass index
Underweight 1.8 (1.2-2.8) . . . . . . 1.4 (0.9-2.3) 1.2 (0.7-2.0)
Midweight 1.0 . . . . . . 1.0 1.0
Overweight 0.9 (0.7-1.2) . . . . . . 0.9 (0.7-1.2) 0.8 (0.6-1.2)
Severely overweight 1.5 (1.1-2.1) . . . . . . 1.6 (1.1-2.2) 1.1 (0.7-1.6)

Drinking
Heavy drinker 2.4 (1.4-4.1) . . . . . . 2.2 (1.3-4.1) 2.8 (1.5-5.4)
Moderate drinker 1.8 (1.4-2.3) . . . . . . 1.2 (0.9-1.6) 1.0 (0.8-1.4)
Nondrinker 1.0 . . . . . . 1.0 1.0

Chronic conditions
0 1.0 . . . . . . . . . 1.0
1 1.4 (0.9-2.3) . . . . . . . . . 1.0 (0.6-1.7)
2 2.3 (1.4-3.6) . . . . . . . . . 1.3 (0.8-2.2)
3-4 4.3 (2.8-6.8) . . . . . . . . . 1.7 (1.0-2.8)
$5 9.1 (5.2-15.9) . . . . . . . . . 2.4 (1.3-4.7)

Marital status
Married 1.0 . . . 1.0 1.0 1.0
Divorced or separated 1.6 (1.1-2.2) . . . 1.0 (0.7-1.5) 1.1 (0.8-1.7) 1.4 (0.9-2.1)
Widowed 1.5 (1.2-1.9) . . . 0.8 (0.6-1.1) 0.8 (0.6-1.0) 0.9 (0.7-1.2)
Never married 1.5 (0.7-3.0) . . . 0.8 (0.4-1.8) 0.7 (0.3-1.5) 0.9 (0.4-2.2)

Tangible support
None or little of the time 4.1 (3.1-5.4) . . . 3.2 (2.4-4.4) 3.1 (2.2-4.2) 3.3 (2.3-4.6)
Some of the time 2.2 (1.6-3.0) . . . 1.8 (1.3-2.5) 1.8 (1.3-2.5) 1.7 (1.2-2.5)
Most of the time 1.8 (1.3-2.4) . . . 1.6 (1.1-2.2) 1.7 (1.2-2.4) 1.6 (1.2-2.4)
All of the time 1.0 . . . 1.0 1.0 1.0
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ditions, increasing the likelihood that patients with these
conditions will obtain appropriate treatment. The strong
relation between depression and poor health status sug-
gests the need to target interventions to improve the care
of mental health and medical illness concurrently.57 Plans
and physicians should be aware of the prevalence of low
health literacy and take steps to assist patients, espe-
cially patients with chronic disease, to understand the
important aspects of managing their health care. Previ-
ous studies58-62 with public hospital patients have shown
that, compared with literate patients, patients with low
health literacy are less likely to know their discharge di-
agnosis, reasons for taking medications, plans for fol-
low-up diagnostic tests and appointments, and ele-
ments of self-management. For patients with poor health
literacy skills, alternative methods of education may be
necessary to improve their health care knowledge. Treat-
ment plans must be clearly articulated, and physicians
should have patients repeat back instructions to be sure
they have adequate comprehension. The influence of par-
ticular interventions on depression, such as referral to
community support contacts and recommendations for
an exercise program, suggest promising areas to further
evaluate.
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