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OBJECTIVES: The prevalence of diabetes mellitus has recently increased in Taiwan, and depression is common
among these patients. Moreover, a lack of health literacy may lead to depression. In this study, we explored the
correlation between health literacy and depression in diabetic women.

METHODS: In this cross-sectional study, 152 women with type 2 diabetes mellitus were recruited from the
outpatient clinic of a regional teaching hospital in Taiwan. The data were collected through medical records and
a self-reported structured questionnaire, which included items on basic attributes, self-rated health status, the
Center for Epidemiologic Studies Depression Scale (CES-D), and Chinese Health Literacy Scale for Diabetes
(CHLSD). The results were analyzed using descriptive statistical analyses, bivariate correlation tests, and linear
regression analyses.

RESULTS: One hundred thirty-five valid questionnaires were obtained. Approximately 20% of the participants
had a higher tendency toward depression as per their CES-D score, and the CHLSD results showed that 13.33%
had poor health literacy. There was a negative correlation between health literacy and depressive tendencies
after adjusting for self-rated health status, economic satisfaction status, employment status, and education level
using multivariate linear regression analyses. For each 1-point rise in the CHLSD score, the CES-D score decreased
by 0.17 points (z=� 2.05, p=0.042).

CONCLUSIONS: A negative correlation was identified between health literacy and depression. Self-rated health
status, economic satisfaction, employment status, and higher education level are factors that also affect depressive
tendency among diabetic women.
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’ INTRODUCTION

In recent years, there has been a significant upward trend
in the prevalence of diabetes mellitus (DM) in Taiwan.
The number of women with DM has increased from 3.34%
of the total population in 2000 to 5.24% in 2009. In 2009,
the prevalence of DM in 40–59, 60–79, and X80-year-old
women was 5.47%, 21.97%, and 23.97%, respectively (1).
DM is a chronic disease with complications involving mul-
tiple organs; 21.3% of patients develop retinopathy; 6.2%,
cardiovascular disease; 2.3%, cerebrovascular disease; 0.6%,
complications requiring amputation; and 0.67%, blindness.
Unfortunately, 1.55% of patients eventually suffer from end-
stage renal disease (2).
Depression is common among diabetic patients, with a

prevalence of 50% in certain countries (3). A higher medical

cost and tendency towards suicide, hospitalization, and
poorer life quality was found in diabetic patients with
depression than in those without depression (4-6). Diabetic
women may be prone to depression (7). Men with DM and
depression had higher in-hospital mortality than did women,
especially for older patients and patients with multiple
diseases (8). Taken together, these results indicate that
depression is a common comorbidity and can have adverse
consequences among diabetic patients.
Health literacy (HL) is the ability to acquire, read, under-

stand, and apply knowledge of health care. People who
are health literate can make appropriate health choices and
follow treatment recommendations (9). Thus, HL includes
both knowledge and action. Poor HL may lead to insufficient
health-related knowledge, poor disease self-management,
and non-use of health services, as well as further affecting
patient health and survival status. In diabetic patients, poor
HL is associated with a lack of health knowledge of DM and
may be associated with healthy outcomes (10). A study of
functional HL of patients with type 2 DM in Brazil showed
that one-fourth of the participants had problems with their
HL skills; 11.3% had borderline deficiency in their skillset,
and 15.3% had insufficient skills (11). Especially for diabetic
patients who were taking antidepressants, the percentage of
low HL was as high as 72% (12). Fortunately, HL among
diabetic patients can be improved through instruction (13,14)DOI: 10.6061/clinics/2020/e1436
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and improving their communication with others (15) or
knowledge of DM (16).
One research question of interest is whether the level of

diabetic HL is related to depression among diabetic patients.
Improving mental HL temporarily reduced the severity of
depression symptoms (17). Low education level and HL are
related to depression and declining cognitive ability (18).
Sex, marital status, and income affect a person’s degree of
depression and HL (19). However, few studies have been
conducted on the correlation between HL and depression
among diabetic women. This study explored the correlation
between HL and depression of diabetic women.

’ MATERIALS AND METHODS

Study patients and design
This was a cross-sectional study of diabetic women who

were recruited from the outpatient clinic of a regional teach-
ing hospital in north Taiwan. The inclusion criteria were as
follows: (1) adult women aged 20 or older with type 2 DM;
(2) awareness, cognition, visual and hearing function, and
oral expression at levels that do not prevent communication;
and (3) ability to read. The diagnosis of type 2 DMwas based
on a physician’s’ diagnosis and patients’ medical records.
This study excluded patients with type 1 DM, pregnant
women, aboriginal patients, and patients on dialysis. In
Taiwan, a diagnosis of type 1 DM is recorded in their health
ID card, so the patients with type 1 DM could be confirmed
by their medical records. The study was approved by the
Institutional Review Board of the Landseed Hospital, Taiwan
(approval number: 16-017-B1).
In this study, 152 women were recruited between July 1

and August 31, 2016. Their written, informed consent was
obtained. Data were collected using medical records and
a self-reported, structured questionnaire, which included
items on basic attributes and self-rated health status in
addition to the Center for Epidemiologic Studies Depres-
sion Scale (CES-D) and Chinese Health Literacy Scale for
Diabetes (CHLSD). The dependent variable was the degree of
depression of these patients, which was measured using the
Chinese version of the CES-D (20). The participants recalled
their subjective feelings and behavior over the previous
week. There were 20 items, and each was scored on a
4-point Likert scale, totaling 60 points. A score of more than
16 points was associated with a depressive tendency. The
Cronbach’s alpha for the general population and clinical
patients was 0.85 and 0.90, respectively (21). Regarding
the questionnaire’s validity, the mean score (24.42) of
the patients with mental illness was higher than that
(7.94–9.25) of the general population. Moreover, a CES-D
score of more than 16 in patients with mental illness (70%)
was significantly more common than in the general popula-
tion (15%–19%) (21).
The main independent variable was the level of HL, which

was measured using the multiple-choice version of the
CHLSD (22,23). The CHLSD comprises four components
(remember, understand, apply, and analysis) with 34 items.
The highest score is 68 points, and less than 52 points is
considered insufficient diabetic HL (23). The Cronbach’s
alpha for the overall scale and the scale’s individual com-
ponents was 0.884, 0.885, 0.667, 0.654, and 0.717, respectively.
Regarding the validity of the CHLSD, the correlations
between the CHLSD score and the scores of the Diabetic
Knowledge Scale, Diabetic Management Self-Efficacy Scale,

Preschool and Primary Chinese Literacy Scale, and Chinese
Value of Learning Scale were 0.398, 0.257, 0.822, and 0.303,
respectively (23). The scale was originally published in Hong
Kong Chinese, and some minor modifications were made for
our study after Professor Leung’s agreement.

Participant age was calculated as 2016 minus the year of
the participant’s birth. Education level was divided into
elementary school, junior high school, senior high school,
and college or above. Marital status was categorized as
unmarried, married, widowed, and divorced. Status of
religious belief was divided into yes or no. Employment
status was divided into unemployed, employed, and house-
wife. Monthly income was divided into three levels: no
income, less than 38800 New Taiwan Dollars (NTD, USD
1208, exchange rate USD=NTD32.13), and higher than 38800
NTD (USD 1208). Economic satisfaction was categorized into
four levels: living beyond income, living at income level,
living within income, and living well within income. The
term ‘‘living beyond income’’ is used to depict the subject’s
opinion, that the money that one spends is more than their
income. Similarly, other terms are used for the subject’s
feeling ‘‘money that one spends is just as his income,’’ ‘‘he
has some after his money spent,’’ and ‘‘his income is far more
than his money spent,’’ respectively. Dependence status was
divided into two levels: dependent on others, and having
self-care abilities. The companions of the participants were
either family members or other people.

Duration of DM and usage of insulin were based on the
patients’ medical reports. Favorable sugar control was based
on a level of glycated hemoglobin (HbA1c) of less than 7%.
HbA1c was used primarily to identify the 3-month average
plasma glucose concentration. The patients self-rated their
health status using a visual analog scale, with 0 indicating
very bad and 10 indicating very good.

Statistical analysis
The results were analyzed using descriptive statistical

analyses, bivariate correlation tests, and linear regression
analyses. For bivariate correlation tests, if the bivariate variates
were continuous, the Pearson’s correlation coefficients were
verified. When one variable was a binary variable and the
other was a continuous variable, an independent t-test was
used to test their correlation if the continuous variable was
normally distributed; otherwise; the Kruskal–Wallis test
was employed. When the categorical variable had more
than two levels, the Kruskal–Wallis test was used.

Uni- and multivariable linear regression models were
finally used to test the correlation between depressive
tendency of the participants and their HL. Model selection
with stepwise procedures was used to construct the final
model with confounding factors. The criteria for model selec-
tion was po0.15. We set po0.05 as statistically significant.
All the statistical analyses were performed using SAS 9.2
(SAS Institute, Cary, NC, USA).

This study explored the correlation between the depressive
tendency of diabetic women and their HL, which was
influenced by many other confounding factors. Therefore, it
was possible to estimate the size of samples using a rule of
thumb. This rule is that 10 events can determine a variable.
The estimated prevalence of depression in diabetic women is
30%, and three confounding factors were included in the
linear regression models in addition to HL. The estimated
sample size was approximately 134. Additionally, 10% of
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cases were expected to be excluded and, therefore, at least
148 participants would be recruited in this study.

’ RESULTS

Demographic and clinical characteristics of
the patients
In this study, questionnaires were issued to 152 women; 8

questionnaires were returned incomplete, no blood samples
were obtained for 8 women, and one woman was discovered
to have type 1 DM, all of which led to exclusion. Thus, 135
valid questionnaires were obtained.
The demographic characteristics of these patients are

summarized in Table 1. Their age range was 22–87 years
(average, 54.66±11.43 years). There were 19 (14.07%) parti-
cipants whose age was more than 64 years. The age of most
participants’ (56, 41.48%) was between 55-65 years. Only 22
(16.30%) participants were younger than 45 years. Regarding
their education level, 29 (21.48%), 28 (20.74%), 44 (32.59%),
and 34 (25.19%) had elementary school, junior high school,
senior high school, and college or above education levels,
respectively. A total of 66 (48.89%) were professionals, 47
(34.81%) were housewives, and 22 (16.30%) were unem-
ployed. Only 18 (13.33%) of the women had monthly income
higher than USD 1208, and 40 (29.63%) had a monthly
income of less than USD 1208. Two persons (1.48%)
described themselves as living well within their income,
34 (25.19%) as living with their income, 86 (63.70%) as living
at their income level, and 13 (9.63%) as living beyond their
income.

The participants’ known duration of DM was 1–32 years
(mean, 7.2±6.12 years). The duration of DM of 104 women
(77.04%) was less than 10 years. Oral antidiabetic drugs were
their main treatment drugs, and only 33 women (24.44%)
had been prescribed insulin. Their HbA1c was 5.2%–14.7%
(mean, 7.91%±1.69%). Only 42 women (31.11%) had
HbA1cp7%. The range of CES-D scores was 0–36 points
(mean, 10.87±8.4 points). There were 28 patients (20.74%)
whose CES-D score was not fewer than 16 points. The range of
CHLSD scores was 14–68 points (mean, 59.7±8.55 points).
The CHLSD scores of 18 patients (13.33%) were not more
than 53 points. The range of self-rated health status was
0–10 points (mean, 5.89±1.70 points).
In summary, the patients were mid-aged, mostly high-

school-educated, and married, with religious beliefs. Appro-
ximately 40% had jobs, and 35% were housewives. Most
of the women were relatively satisfied with their econo-
mic situation, lived with family members, and were self-
dependent. Most of the patients have had DM for less than
10 years. They were usually prescribed oral hypoglycemic
agents, and HbA1c level was 47% in approximately 70% of
cases. The average self-rated health score was 5.89 points.
Approximately 20% of the women had a depressive tendency,
and 13.33% had poor diabetic HL.

Correlation between CES-D score and
other variables
Whether CHLSD score, self-rated health status, economic

satisfaction, marital status, and employment status were

Table 1 - Demographic characteristics of the patients.

Factors Number/percentage or
Mean ± standard deviation

Group CES-D
scores

Test value p

Age 54.66±11.43 (22B87) -0.0171 0.84
Education level 1.1822 0.76
Elementary 29 (21.48%) 12.10±8.98
Junior high 28 (20.74%) 10.86±8.67
Senior high 44 (32.59%) 9.23±7.30
College or above 34 (25.19%) 11.94±9.89

Marital status 2.5012 0.11
Unmarried + Widowed 14 (10.36%)+6 (4.45%) 14.15±10.13
Married + Divorced 109 (80.74%)+6 (4.45%) 10.30±7.97

Religious belief -0.123 0.91
Yes 98 (72.59%) 10.92±8.78
No 37 (27.41%) 10.73±8.26

Employment status 3.4642 0.063
Unemployed 22 (16.30%) 13.95±9.64
Employed + Housewife 66 (48.89%)+47 (34.81%) 10.27±8.77

Monthly income 0.6532 0.72
Below USD 1208 40 (29.63%) 9.83±7.22
Above USD 1208 18 (13.33%) 11.33±7.59
No 77 (57.04%) 11.30±9.17

Economic satisfaction 7.5332 0.007*
Living beyond one’s income
+ Living well within income

13 (9.63%)+2 (1.48%) 18.13±12.01

Living at income level +
Living within income

86 (63.70%)+34 (25.19%) 9.96±7.58

Dependence status -1.003 0.317
Dependent on others 34 (25.19%) 12.11±9.22
Self-care 101 (74.81%) 10.45±8,42

Companion 0.0162 0.90
Family 127 (94.07%) 10.80±8.32
Others 8 (5.93%) 12.00±10.17

1 : Pearson’s correlation coefficient; 2: Kruskal–Wallis test; 3: t-test.
* : statistically significant; USD: United States Dollar.
CES-D: Center for Epidemiologic Studies Depression Scale.
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correlated with depressive tendencies in diabetic women was
assessed using the criterion po0.15. The results are listed in
Tables 1 and 2.
The Pearson’s correlation coefficient between CES-D and

CHLSD score was � 0.181 (p=0.036), indicating that higher
CHLSD scores were weakly correlated with lower CES-D
scores. The Pearson’s correlation coefficient between CES-D
score and self-rated health status was � 0.280 (p=0.001),
indicating that if a participant felt healthy, she would have a
lower depressive tendency. Regarding economic satisfaction,
the mean CES-D score of the combined living beyond income
+ living well within income group was 18.13 points, much
higher than the mean CES-D score (9.96 points) of the
combined living at income level + living within income
group. The test value of the Kruskal–Wallis test was 7.533
(p=0.007) and followed a chi-squared distribution with one
degree of freedom. However, the CES-D score was not
correlated with income. This result showed that depression
was related to psychological satisfaction, not to true income.
For marital status, the mean CES-D score of the combined
unmarried and widowed group was 14.15 points, which
was not significantly higher than the mean CES-D score
(10.30 points) of the combined married and divorced group.
The test value of the Kruskal–Wallis test was 2.501 (p=0.11)
and followed a chi-squared distribution with one degree of
freedom. The mean CES-D score of the unemployed women
was 13.95 points, whereas that of the combined employed
women and housewives group was 10.27 points. The test
value of the Kruskal–Wallis test was 3.464 (p=0.063). No
significant correlation was discovered between CES-D score
and other variables.

Linear regression analyses of depressive tendency in
women with diabetes
HL was negatively related to depressive tendency in dia-

betic women, even after adjustment for confounding factors.
Self-rated health status was also negatively related to depres-
sive tendency. College education or higher, unemployment,

and living beyond income or living well with income
were positively related to the depressive tendency in this
study. The results of linear regression analyses are listed in
Table 3.

In univariate analyses, only HL, self-rated health status,
and economic satisfaction were significantly correlated with
the CES-D score. Marital and employment statuses had
a near-significant relation with the CES-D score, but other
factors had no relation. In multivariate analyses, the final
confounding factors in our models were self-rated health
status, economic satisfaction, employment status, and edu-
cation level. The CHLSD score had a negative correlation
with the CES-D score, and the results showed that an
elevation of one-point in the CHLSD score was related to
a decrease of 0.17 points in the CES-D score (z=� 2.05,
p=0.042); this indicates that increasing HL of these patients
may lessen their depressive tendency.

Economic satisfaction was highly correlated with depres-
sive tendency in diabetic women, and the adjusted CES-D
score of the combined living beyond income + living well
within income groups was 8.27 points higher than that of
the combined living at income level + living within income
groups (z=3.92, p=0.0001). This showed that people who
are satisfied with their economic condition tend to have a
lower depressive tendency. Similarly, self-rated health status
was negatively related to the depressive tendency, and the
adjusted CES-D score would be decreased by 1.11 points
with a 1-point elevation in self-rated health status (z=� 2.85,
p=0.005). Thus, the participants were happier if they felt that
they were healthy. Furthermore, the adjusted CES-D score
was 3.74 points lower among diabetic women who were
unemployed compared with the professional women and
housewives (z=� 2.03, p=0.044). Education level was rela-
ted to HL, so this variable may be a confounder in the
relationship between HL and depressive tendency. In our
study, a higher education level (college or above) was related
to a higher depressive tendency. The adjusted CES-D score of
the participants with an education of college level or above

Table 2 - Clinical characteristics of the patients.

Factors Number/percentage or
Mean ± standard deviation

Group CES-D
scores

Test value p

The duration of diabetes 1B32 years 7.27±6.12 years -0.0041 0.98
Longer duration of diabetes 0.263 0.79

o=10 years 104 (77.04%) 10.97±9.35
410 years 31 (22.96%) 10.52±7.29

Insulin using 0.113 0.91
No 102 (75.56%) 10.91±9.23
Yes 33 (24.44%) 10.73±7.89

HbA1C 5.2B14.7% 7.91±1.69% 0.0161 0.86
Good sugar control -0.283 0.78

HbA1Co=7% 42 (31.11%) 11.17±8.85
HbA1C47% 93 (68.89%) 10.73±8.23

CES-D 0B36 points 10.87±8.40 points
Depression tendency

Low (CES-Do16) 107 (79.26%)
High (CES-D^16) 28 (20.74%)

CHLSD 14-68 points 59.70±8.55 points -0.1811 0.036*
Health literacy 2.5842 0.108

Insufficient (CHLSD%53) 18 (13.33%) 14.72±10.46
Enough (CHLSD453) 117 (86.67%) 10.27±7.92

Self-rated health status 0B10 points 5.89±1.70 points -0.2801 0.001*

1 : Pearson’s correlation coefficient; 2: Kruskal–Wallis test; 3: t-test.
* : statistically significant.
CES-D: Center for Epidemiologic Studies Depression Scale; CHLSD: Chinese Health Literacy Scale for Diabetes.
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was 2.88 points higher than that of those with less education
(z=1.83, p=0.069).

’ DISCUSSION

HL and depressive tendency were negatively correlated
in diabetic women in this study. Self-rated health status,
economic satisfaction, employment status, and education
level were also related to depressive tendency.
A study of factors of depression in Chiayi, Taiwan, revea-

led that 20% of diabetic women and 15% of diabetic men had
depression (24), whereas a study in Spain discovered found
a prevalence of 15.1% and 5.2%, respectively (4). In a study
of hospitalized patients in Spain, the percentage of diabetic
men with depression increased from 3.54% in 2001 to 5.22%
in 2011, and the equivalent percentage of women rose from
5.22% in 2001 to 9.24% in 2011 (8). The majority of studies
have demonstrated that women with DM have a higher
prevalence of depression than men (24-28). The factors of
depression may be different for women and men; therefore,
here we only focused on diabetic women.
Inadequate HL was related to depressive tendency. An

Australian study involving 224 diabetic patients discovered
that lower education levels, being an immigrant, and
depressive emotions were associated with lower HL (29).
A study of the general population in South Korea demon-
strated that people with lower HL had significantly more
depressive symptoms (30). Another study involving 1724
patients sampled from the Healthy Aging in Neighborhoods
of Diversity Across the Life Span Study in the United States
revealed that age, HL of less than grade V, and education
level below senior high school were significantly related with

depressive symptoms (18). A study of 3260 elder persons
showed that the adjusted odds ratio of depression of persons
with a lower HL is 1.2 (95% confidence interval (CI): 0.9–1.7)
(31). The results of these studies were similar to our findings.
Self-rated health status was significantly negatively asso-

ciated with a depressive tendency in diabetic women in our
study. A Canadian study of 1265 patients with type 2 DM
discovered an adjusted 2.05-fold increase in the risk of
depression in people with poor self-rated health (95% CI:
1.20–3.48) (32), and studies in the United States and
Germany have identified a similar result (27,33,34).
Social and economic situations should be related to

depressive tendency. Studies have shown that individuals
with lower socioeconomic status, unskilled workers, and
retired people have a higher depressive tendency (25,26).
Another study found a higher risk of depression in un-
employed people (odds ratio: 1.99, 95% CI: 1.04–3.81) and
the poor (odds ratio: 1.52, 95% CI: 1.01–2.28) (35). However, a
small-sample-size study reported that social and economic
situations are not related to depressive tendency (36). The
results of our study were that employment status was related
to the tendency toward depression and that unemployed
people had higher CES-D scores.
The relationship between degree of education and depres-

sive tendency remains controversial. Some studies have
suggested that individuals with lower education levels have
a higher depressive tendency (25,34,37), whereas one study
did not find this relationship (36). Our results demonstrate
that a higher education level (college or above) was related to
a higher depressive tendency.
Different studies have obtained different results regard-

ing the relationship between marital status and depressive

Table 3 - Linear regression model of depressive tendency and health literacy of women with diabetes.

Factors Univariate analysis Multivariate analysis

Parameter Test value p Parameter Test value p

Age -0.013 -0.20 0.84
Education level (base: primary + high school)
College or above 1.44 0.86 0.39 2.88 1.83 0.069

Marital status (base: married + divorced)
Unmarried + widowed 3.85 1.91 0.06

Religious belief (Base: no)
Yes 0.19 0.12 0.91

Employment level (base: unemployed)
Employed + housewife -3.69 -1.90 0.059 -3.74 -2.03 0.044*

Monthly income (base: No)
Below USD 1208 -1.47 -0.90 0.37
Above USD 1208 0.035 0.02 0.99

Economic satisfaction (base: living at income level + living within income)
Living beyond one’s income +living well within income 8.18 3.72 0.003* 8.27 3.92 0.0001*

Dependence status (base: self-care)
Dependent on others 1.67 1.00 0.32

Companion (base: family)
Others 1.20 0.39 0.70

Longer duration of diabetes (base:o=10 years)
410 years -0.46 -0.26 0.79

Insulin using (base: no)
Yes -0.18 -0.11 0.91

Good sugar control (base: HbA1C47%)
HbA1Co=7% 0.44 0.28 0.78

Health literacy -0.18 -2.12 0.04* -0.17 -2.05 0.042*
Self-rated health status -1.39 -3.37 0.001* -1.11 -2.85 0.005*

* : significant.
USD: United States Dollar.
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tendency. Studies showed that widowed persons (28), un-
married people (38), divorced (28,39), and separated indivi-
duals (39) had a higher tendency toward depression. Our
study found no evidence of this association, which was
consistent with the result of two studies (34,36). The relation-
ship between age and depression in patients with diabetes is
debatable. Although some studies have shown that the age
was not related to depression (40,41), others have shown that
older diabetic patients had a higher depressive tendency
(26,42), and yet others have found that younger diabetic
patients have a higher tendency (27,34,35,37). We did not
find a significant relationship between age and depression in
the present study.
The relationship between duration of DM and depressive

tendency has also been inconsistent. One study demon-
strated that having DM for more than 5 years was related to
depression (37). Another found DM for more than a decade
was related to depression (adjusted odds ratio: 3.70, 95% CI:
1.09–14.29) (43). There are contrasting results on whether
the duration of DM is significantly associated was (44) or
was not associated with (40) depressive tendency. Depressive
tendency was found to be independent of insulin usage
(34,41); however, one study stated that it was related to the
pattern of treatment in diabetic patients (39). Our results
demonstrated that patterns of treatment and duration of DM
were not related to depressive tendency. Depressed indivi-
duals appear to have worse glucose control (28,38,40,44,45).
Our results, however, demonstrate that glucose control was
not related to depressive tendency, which was consistent
with the result of one previous study (46).

Study limitations
Due to the cross-sectional nature of this study, there may

have been selection bias, and causal relationships could not
be investigated; our study could only explore the correlation
between HL and depressive tendency in diabetic women.
Under limited resources, we could only recruit 152 women,
and our results may have been limited by our small sample
size. Most of our participants were mid-aged and younger
than another study in Chiayi, Taiwan (28). Only 14.07% were
more than 65 years old in our study compared to 68.7%
in the previous study (28). Our sample may not represent most
of the diabetic women in Taiwan. However, our results did
not change after adjustment and stratification based on age.
Moreover, there may be educational differences in the validity
of a self-reported questionnaire (47) and we did not approach
this problem. Application of our results should be restricted to
women with type 2 DM with backgrounds similar to those of
the women in our study due to its cross-sectional nature.

’ CONCLUSION

HL was significantly associated with a depressive ten-
dency among diabetic women in our study. Enhancing HL
of diabetic women may reduce the psychological distress
of those who suffer from depression. Further interventional
studies are needed to establish the effect of improved HL on
depression. Developing skills to improve their HL should be
the focus of further strategies.

’ ACKNOWLEDGMENTS

We thank the volunteers for participating in this study. We are also grateful
to Prof. Angela YM Leung and Prof. Tai-Ann Cheng for permitting us to

use their questionnaires in the study. This manuscript was edited by
Wallace Academic Editing.

’ AUTHOR CONTRIBUTIONS

Hsu YL conceived and designed the study, was responsible for acquisition,
analysis, and interpretation of data, drafted the manuscript and approved
the final manuscript version to be published. Su DH participated in the
analysis and interpretation of data, critically revised the manuscript for
important intellectual content and approved the final manuscript version to
be published. Kuo SC participated in the design of the study and critically
revised the manuscript for important intellectual content and approved the
final manuscript version to be published.

’ REFERENCES

1. Jiang YD, Chang CH, Tai TY, Chen JF, Chuang LM. Incidence and pre-
valence rates of diabetes mellitus in Taiwan: analysis of the 2000-2009
Nationwide Health Insurance database. J Formos Med Assoc. 2012;
111(11):599-604. https://doi.org/10.1016/j.jfma.2012.09.014

2. Yu NC, Chen IC. A decade of diabetes care in Taiwan. Diabetes Res Clin
Pract. 2014;106 Suppl 2:S305-8. https://doi.org/10.1016/S0168-8227(14)
70734-X

3. Azad N, Gondal M, Abbas N, Shahid A. Frequency of depression and
anxiety in patients attending a diabetes clinic. J Ayub Med Col Abbotta-
bad. 2014;26(3):323-7.

4. Alonso-Morán E, Satylganova A, Orueta JF, Nuno-Solinis R. Prevalence of
depression in adults with type 2 diabetes in the Basque Country: rela-
tionship with glycaemic control and health care costs. BMC Public Health.
2014;14:769. https://doi.org/10.1186/1471-2458-14-769

5. Aikens JE, Perkins DW, Piette JD, Lipton B. Association between
depression and concurrent Type 2 diabetes outcomes varies by diabetes
regimen. Diabet Med. 2008;25(11):1324-9. https://doi.org/10.1111/j.1464-
5491.2008.02590.x

6. Kim GM, Woo JM, Jung SY, Shin S, Song HJ, Park J, et al. Positive
association between serious psychiatric outcomes and complications of
diabetes mellitus in patients with depressive disorders. Int J Psychiatry
Med. 2015;50(2):131-46. https://doi.org/10.1177/0091217415605024

7. Mir K, Mir K, Malik I, Shehzadi A. PREVALENCE OF CO -MORBID
DEPRESSION IN DIABETIC POPULATION. J Ayub Med Coll Abbotta-
bad. 2015;27(1):99-101.

8. Lopez-de-Andrés A, Jiménez-Trujillo MI, Hernández-Barrera V, de
Miguel-Yanes JM, Méndez-Bailón M, Perez-Farinos N, et al. Trends in the
prevalence of depression in hospitalized patients with type 2 diabetes in
Spain: analysis of hospital discharge data from 2001 to 2011. PLoS One.
2015;10(2):e0117346. https://doi.org/10.1371/journal.pone.0117346

9. Mohammadi Z, Tehrani Banihashemi A, Asgharifard H, Bahramian M,
Baradaran HR, Khamseh ME. Health literacy and its influencing factors in
Iranian diabetic patients. Med J Islamic Repub Iran. 2015;29:230.

10. Bailey SC, Brega AG, Crutchfield TM, Elasy T, Herr H, Kaphingst K, et al.
Update on health literacy and diabetes. Diabetes Educ. 2014;40(5):581-604.
https://doi.org/10.1177/0145721714540220

11. de Castro SH, Brito GN, Gomes MB. Health literacy skills in type 2
diabetes mellitus outpatients from an university-affiliated hospital in Rio
de Janeiro, Brazil. Diabetol Metab Syndr. 2014;6:126. https://doi.org/
10.1186/1758-5996-6-126

12. Bauer AM, Schillinger D, Parker MM, Katon W, Adler N, Adams AS, et al.
Health literacy and antidepressant medication adherence among adults
with diabetes: the diabetes study of Northern California (DISTANCE).
J Gen Intern Med. 2013;28(9):1181-7. https://doi.org/10.1007/s11606-013-
2402-8

13. Brunk DR, Taylor AG, Clark ML, Williams IC, Cox DJ. A Culturally
Appropriate Self-Management Program for Hispanic Adults With Type 2
Diabetes and Low Health Literacy Skills. J Tanscult Nurs. 2017;28(2):
187-94. https://doi.org/10.1177/1043659615613418

14. Swavely D, Vorderstrasse A, Maldonado E, Eid S, Etchason J. Imple-
mentation and evaluation of a low health literacy and culturally sensitive
diabetes education program. J Healthc Qual. 2014;36(6):16-23. https://
doi.org/10.1111/jhq.12021

15. Leung AY, Cheung MK, Chi I. Relationship among patients’ perceived
capacity for communication, health literacy, and diabetes self-care. J Health
Commun. 2014;19 Suppl 2:161-72. https://doi.org/10.1080/10810730.
2014.940475

16. van der Heide I, Uiters E, Rademakers J, Struijs JN, Schuit AJ, Baan CA.
Associations among health literacy, diabetes knowledge, and self-
management behavior in adults with diabetes: results of a dutch cross-
sectional study. J Health Commun. 2014;19 Suppl 2:115-31. https://doi.
org/10.1080/10810730.2014.936989

17. Walker JG, Mackinnon AJ, Batterham P, Jorm AF, Hickie I, McCarthy A,
et al. Mental health literacy, folic acid and vitamin B12, and physical

6

Health literacy and depression
Hsu YL et al.

CLINICS 2020;75:e1436

https://doi.org/10.1016/j.jfma.2012.09.014
https://doi.org/10.1016/S0168-8227(14)70734-X
https://doi.org/10.1016/S0168-8227(14)70734-X
https://doi.org/10.1186/1471-2458-14-769
https://doi.org/10.1111/j.1464-5491.2008.02590.x
https://doi.org/10.1111/j.1464-5491.2008.02590.x
https://doi.org/10.1177/0091217415605024
https://doi.org/10.1371/journal.pone.0117346
https://doi.org/10.1177/0145721714540220
https://doi.org/10.1186/1758-5996-6-126
https://doi.org/10.1186/1758-5996-6-126
https://doi.org/10.1007/s11606-013-2402-8
https://doi.org/10.1007/s11606-013-2402-8
https://doi.org/10.1177/1043659615613418
https://doi.org/10.1111/jhq.12021
https://doi.org/10.1111/jhq.12021
https://doi.org/10.1080/10810730.2014.940475
https://doi.org/10.1080/10810730.2014.940475
https://doi.org/10.1080/10810730.2014.936989
https://doi.org/10.1080/10810730.2014.936989


activity for the prevention of depression in older adults: randomised con-
trolled trial. Br J Psychiatry. 2010;197(1):45-54. https://doi.org/10.1192/
bjp.bp.109.075291

18. Kuczmarski AV, Cotugna N, Mason MA, Evans MK, Zonderman AB.
Depression and Cognitive Impairment Are Associated with Low Educa-
tion and Literacy Status and Smoking but Not Caffeine Consumption in
Urban African Americans and White Adults. J Caffeine Res. 2015;5(1):
31-41. https://doi.org/10.1089/jcr.2014.0019

19. Lee HY, Lee J, Kim NK. Gender Differences in Health Literacy Among
Korean Adults: Do Women Have a Higher Level of Health Literacy
Than Men? Am J Mens Health. 2015;9(5):370-9. https://doi.org/10.1177/
1557988314545485

20. Chien CP, Cheng TA. Depression in Taiwan: epidemiological survey uti-
lizing CES-D. Seishin Shinkeigaku Zasshi. 1985;87(5):335-8.

21. Radloff LS. The CES-D Scale: A Self-Report Depression Scale for Research
in the General Population. Appl Psychol Measurement. 1977;1(3):385-401.
https://doi.org/10.1177/014662167700100306

22. Leung AY, Lau HF, Chau PH, Chan EW. Chinese Health Literacy Scale for
Diabetes - multiple-choice version (CHLSD-MC): a validation study. J Clin
Nurs. 2015;24(17-18):2679-82. https://doi.org/10.1111/jocn.12902

23. Leung AY, Lou VW, Cheung MK, Chan SS, Chi I. Development and
validation of Chinese Health Literacy Scale for Diabetes. J Clin Nurs.
2013;22(15-16):2090-9. https://doi.org/10.1111/jocn.12018

24. Lee CM, Chang CF, Pan MY, Hsu TH, Chen MY. Depression and Its
Associated Factors Among Rural Diabetic Residents. J Nurs Res. 2017;
25(1):31-40. https://doi.org/10.1097/jnr.0000000000000143

25. Dhavale HS, Panikkar V, Jadhav BS, Ghulghule M, Agari AD. Depression
and diabetes: impact of antidepressant medications on glycaemic control.
J Assoc Physicians India. 2013;61(12):896-9.

26. Joseph N, Unnikrishnan B, Raghavendra Babu YP, Kotian MS, Nelliyanil
M. Proportion of depression and its determinants among type 2 diabetes
mellitus patients in various tertiary care hospitals in Mangalore city of
South India. Indian J Endocrinol Metab. 2013;17(4):681-8. https://doi.
org/10.4103/2230-8210.113761

27. McCollum M, Ellis SL, Regensteiner JG, Zhang W, Sullivan PW. Minor
depression and health status among US adults with diabetes mellitus. Am
J Manag Care. 2007;13(2):65-72.

28. Tellez-Zenteno JF, Cardiel MH. Risk factors associated with depression in
patients with type 2 diabetes mellitus. Arch Med Res. 2002;33(1):53-60.
https://doi.org/10.1016/S0188-4409(01)00349-6

29. Maneze D, Everett B, Astorga C, Yogendran D, Salamonson Y. The
Influence of Health Literacy and Depression on Diabetes Self-Management:
A Cross-Sectional Study. J Diabetes Res. 2016;2016:3458969. https://doi.
org/10.1155/2016/3458969

30. Rhee TG, Lee HY, Kim NK, Han G, Lee J, Kim K. Is Health Literacy
Associated With Depressive Symptoms Among Korean Adults? Impli-
cations for Mental Health Nursing. Perspect Psychiatr Care. 2017;53(4):
234-42. https://doi.org/10.1111/ppc.12162

31. Gazmararian J, Baker D, Parker R, Blazer DG. A multivariate analysis
of factors associated with depression: evaluating the role of health literacy
as a potential contributor. Arch Intern Med. 2000;160(21):3307-14. https://
doi.org/10.1001/archinte.160.21.3307

32. Badawi G, Pagé V, Smith KJ, Gariépy G, Malla A, Wang J, et al. Self-rated
health: a predictor for the three year incidence of major depression in
individuals with Type II diabetes. J Affect Disord. 2013;145(1):100-5.
https://doi.org/10.1016/j.jad.2012.07.018

33. Boehme S, Geiser C, Renneberg B. Functional and self-rated health
mediate the association between physical indicators of diabetes and

depressive symptoms. BMC Fam Pract. 2014;15:157. https://doi.org/
10.1186/1471-2296-15-157

34. Strauss SM, Rosedale MT, Rindskopf DM. Predictors of Depression
Among Adult Women With Diabetes in the United States: An Analysis
Using National Health and Nutrition Examination Survey Data From
2007 to 2012. Diabetes Educ. 2016;42(6):728-38. https://doi.org/10.1177/
0145721716672339

35. Akena D, Kadama P, Ashaba S, Akello C, Kwesiga B, Rejani L, et al.
The association between depression, quality of life, and the health care
expenditure of patients with diabetes mellitus in Uganda. J Affect Disord.
2015;174:7-12. https://doi.org/10.1016/j.jad.2014.11.019

36. Mushtaque A, Gulati R, Hossain MM, Azmi SA. Prevalence of depression
in patients of type 2 diabetes mellitus: A cross sectional study in a tertiary
care centre. Diabetes Metab Syndr. 2016;10(4):238-41. https://doi.org/
10.1016/j.dsx.2016.06.016

37. Erkie M, Feleke Y, Desalegne F, Anbessie J, Shibre T. Magnitude, clinical
and sociodemographic correlate of depression in diabetic patients, Addis
Ababa, Ethiopia. Ethiop Med J. 2013;51(4):249-59.

38. Zhang W, Xu H, Zhao S, Yin S, Wang X, Guo J, et al. Prevalence and
influencing factors of co-morbid depression in patients with type 2 dia-
betes mellitus: a General Hospital based study. Diabetol Metab Syndr.
2015;7:60. https://doi.org/10.1186/s13098-015-0053-0

39. Chong SA, Subramaniam M, Chan YH, Chua HC, Liow PH, Pek E, et al.
Depressive symptoms and diabetes mellitus in an Asian multiracial
population. Asian J Psychiatr. 2009;2(2):66-70. https://doi.org/10.1016/
j.ajp.2009.04.012

40. De la Roca-Chiapas JM, Hernández-González M, Candelario M, Villafaña
Mde L, Hernández E, Solorio S, et al. Association between depression and
higher glucose levels in middle-aged Mexican patients with diabetes. Rev
Invest Clin. 2013;65(3):209-13.

41. Vijayalakshmi UB, Bodi AV, Sudagani J. Biochemical and Clinical Profile
in Type 2 Diabetics with Depression. J Clin Diagn Res. 2016;10(8):BC19-23.
https://doi.org/10.7860/JCDR/2016/21624.8381

42. Aarts S, van den Akker M, van Boxtel MP, Jolles J, Winkens B,
Metsemakers JF. Diabetes mellitus type II as a risk factor for depres-
sion: a lower than expected risk in a general practice setting. Eur
J Epidemiol. 2009;24(10):641-8. https://doi.org/10.1007/s10654-009-
9385-0

43. Birhanu AM, Alemu FM, Ashenafie TD, Balcha SA, Dachew BA.
Depression in diabetic patients attending University of Gondar Hospital
Diabetic Clinic, Northwest Ethiopia. Diabetes Metab Syndr Obes. 2016;9:
155-62. https://doi.org/10.2147/DMSO.S97623

44. Al-Ghamdi AA. A high prevalence of depression among diabetic patients
at a teaching hospital in Western Saudi Arabia. Neurosciences. 2004;
9(2):108-12.

45. Maraldi C, Volpato S, Penninx BW, Yaffe K, Simonsick EM, Strotmeyer ES,
et al. Diabetes mellitus, glycemic control, and incident depressive symp-
toms among 70- to 79-year-old persons: the health, aging, and body
composition study. Arch Intern Med. 2007;167(11):1137-44. https://doi.
org/10.1001/archinte.167.11.1137

46. Foran E, Hannigan A, Glynn L. Prevalence of depression in patients with
type 2 diabetes mellitus in Irish primary care and the impact of depression
on the control of diabetes. Ir J Med Sci. 2015;184(2):319-22. https://doi.
org/10.1007/s11845-014-1110-7

47. Winckers AN, Mackenbach JD, Compernolle S, Nicolaou M, van der
Ploeg HP, De Bourdeaudhuij I, et al. Educational differences in the validity
of self-reported physical activity. BMC Public Health. 2015;15:1299. https://
doi.org/10.1186/s12889-015-2656-7

7

CLINICS 2020;75:e1436 Health literacy and depression
Hsu YL et al.

https://doi.org/10.1192/bjp.bp.109.075291
https://doi.org/10.1192/bjp.bp.109.075291
https://doi.org/10.1089/jcr.2014.0019
https://doi.org/10.1177/1557988314545485
https://doi.org/10.1177/1557988314545485
https://doi.org/10.1177/014662167700100306
https://doi.org/10.1111/jocn.12902
https://doi.org/10.1111/jocn.12018
https://doi.org/10.1097/jnr.0000000000000143
https://doi.org/10.4103/2230-8210.113761
https://doi.org/10.4103/2230-8210.113761
https://doi.org/10.1016/S0188-4409(01)00349-6
https://doi.org/10.1155/2016/3458969
https://doi.org/10.1155/2016/3458969
https://doi.org/10.1111/ppc.12162
https://doi.org/10.1001/archinte.160.21.3307
https://doi.org/10.1001/archinte.160.21.3307
https://doi.org/10.1016/j.jad.2012.07.018
https://doi.org/10.1186/1471-2296-15-157
https://doi.org/10.1186/1471-2296-15-157
https://doi.org/10.1177/0145721716672339
https://doi.org/10.1177/0145721716672339
https://doi.org/10.1016/j.jad.2014.11.019
https://doi.org/10.1016/j.dsx.2016.06.016
https://doi.org/10.1016/j.dsx.2016.06.016
https://doi.org/10.1186/s13098-015-0053-0
https://doi.org/10.1016/j.ajp.2009.04.012
https://doi.org/10.1016/j.ajp.2009.04.012
https://doi.org/10.7860/JCDR/2016/21624.8381
https://doi.org/10.1007/s10654-009-9385-0
https://doi.org/10.1007/s10654-009-9385-0
https://doi.org/10.2147/DMSO.S97623
https://doi.org/10.1001/archinte.167.11.1137
https://doi.org/10.1001/archinte.167.11.1137
https://doi.org/10.1007/s11845-014-1110-7
https://doi.org/10.1007/s11845-014-1110-7
https://doi.org/10.1186/s12889-015-2656-7
https://doi.org/10.1186/s12889-015-2656-7

	title_link
	INTRODUCTION
	MATERIALS AND&#146;METHODS
	Study patients and&#146;design
	Statistical&#146;analysis

	RESULTS
	Demographic and clinical characteristics of the&#146;patients
	Correlation between CEShyphenD score and other&#146;variables

	Table  Table 1. Demographic characteristics of the patients
	Linear regression analyses of depressive tendency in women with&#146;diabetes

	Table  Table 2. Clinical characteristics of the patients
	DISCUSSION
	Table  Table 3. Linear regression model of depressive tendency and health literacy of women with diabetes
	Study&#146;limitations

	CONCLUSION
	ACKNOWLEDGMENTS
	AUTHOR&#146;CONTRIBUTIONS

	REFERENCES
	REFERENCES


