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Background: Health literacy (HL) could influence self-care behaviors and further affect
HbA ¢ values. Understanding the mechanism relationships between HL, self-care behaviors
and HbAlc could provide the valuable knowledge for developing evidence-based interven-
tions in diabetic patients. In this study, we hypothesized that HL and its subscales would be
related to self-care behaviors and that HL would be indirectly related to glycemic control
(HbAc) via relations with self-care behaviors among diabetes patients.

Methods: This cross-sectional study was performed on 300 patients with type 2 diabetes
referred to five educational hospitals affiliated to Shahid Beheshti University of Medical
Sciences in 2018. The Persian version of Functional, Communicative, and Critical Health
Literacy (FCCHL) questionnaire and the Summary of Diabetes Self-Care Activities
(SDSCA) questionnaire were used. Also, recent HbAlc values were extracted from patients’
medical records. Structural equation modeling (SEM) was also used to investigate the
relationships between the variables.

Results: The SEM results showed the direct standardized path of the total HL score,
functional HL, communicative HL and critical HL on HbAlc were nonsignificant in the
model with mediator. While the indirect effect of the total HL score (f = —0.24, P=0.042),
functional HL (f = —0.15, P=0.01), communicative HL (f = —0.16, P=0.01) and critical HL
(B=-0.22, P=0.03) on HbA1c through the mediation of self-care behaviors were significant.
Conclusion: The results of this study indicated that HL and particularly critical HL are
significant factors in reducing HbAlc in patients with type 2 diabetes through the mediation
of self-care behaviors.
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Background

Health literacy (HL) covers a set of skills that people need to effectively apply in
health-care settings.' HL has different dimensions, so Nutbeam has introduced a clear
and tangible framework for this concept, which includes three levels:functional, com-
municative and critical.? In fact, the functional HL is the most basic level including
reading and writing skills which allows individuals to function effectively in everyday
situations.” The communicative HL is an advanced skill that allows individuals to
extract information and their related meanings from multiple communication channels
and put them into practice for changing conditions.” Critical HL refers to more

submit your manuscript

Dove n

http:

in 3

Psychology Research and Behavior Management 2019:12 427-435 427

© 2019 Yarmohammadi et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at htps://www.dovepress.

[T com/terms.php and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By
accessing the work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly
attributed. For permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://www.dovepress.com
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php

Yarmohammadi et al

Dove

advanced skills that are needed to analyze information and
use knowledge in order to apply more control on life events
and situations.> Over the past few decades, increasing atten-
tion has been paid to the concept of HL with an increasing
emphasis on personal responsibility for maintaining and
promoting health and self-management in chronic diseases,”*”
especially diabetes.®’

Type 2 diabetes mellitus is a common disease with
high morbidity and mortality. The number of diabetes
patients is increasing and is estimated that there will be
300 million diabetes people by 2025.® The prevalence of
diabetes in Iran is 3.0, 5.8, 10.8, and 14.0% in men and
3.0, 7.0, 14.0, and 19.4% in women aged 25-34, 3544,
45-54, and 55-64 years, respectively.”

Achieving goals such as glycemic control which
includes fasting blood glucose and glycosylated hemoglo-
bin (HbAlc¢) is recommended to reduce mortality and eco-
nomic costs associated with diabetes.'” Because of that,
identifying the factors and pathways to the HbAlc values
is crucial. Nevertheless, there are limited studies for under-
standing the pathways, or potential mechanisms, through
which HL influences HbAlc. Powell et al reported that low
levels of HL were associated with poor HbAlc and poor
diabetes knowledge in patients with type 2 diabetes.'" Also,
a systematic review study showed the relationship between
HL and HbA lc."? Some studies showed that a high level of
HL had been associated with better HbAlc.'® In addition,
other studies reported that HL had an indirect effect on
HbAlc, and no direct relationship was found between
them.'*'” In the study by Bains and Egedel , there was no
relationship between HL and HbAlc.'® Whilemost studies
have shown that several psychosocial factors, such as self-
care behaviors, commonly influence the HbA 1¢ values.'*!”
Self-care is a process in which the patients use their knowl-
edge and skills to carry out recommended behaviors.'®
Therefore, not only patients should be able to obtain suffi-
cient information about their disease and how to take care of
themselves, but also they should be able to use their knowl-
edge in different conditions and situations.'® Self-care
behaviors among patients with diabetes include regularly
monitoring blood glucose, adherence to a healthy and
balanced diet, being physically active, compliance to drug
therapy, and foot care.'® In the study of Gao et al, diabetes
self-care had a direct effect on HbAlc.'” In the study of
Jutterstrom et al, self-care education reduced the HbAlc
values in diabetes patients.”°

HL could influence self-care behaviors and further
affect the HbAlc values. Understanding the mechanism

of relationships between HL, self-care behaviors, and
HbAlc could provide the valuable knowledge for
developing evidence-based interventions in diabetes
patients. Brega et al assessed a theoretical structure
proposing that knowledge and behavior (diet, physical
activity, and self-monitoring of blood glucose) mediate
the relationship between HL and glycemic control.
They showed that knowledge is the main mediator
between HL and Alc because after including knowl-
edge in the model, the behavior was no longer
significant.>' The mediation effect of self-care in rela-
tionship between HL and HbAlc was assessed by
Osborn et al.' They showed that there is no direct
relationship between HL and self-care or glycemic
control. But, HL has an indirect effect on diabetes
self-care and glycemic control through its association
with social support. Also, Lee et al assessed the path-
ways of HL, self-efficacy, and self-care behaviors to
glycemic control. HL relatively influenced glycemic
control through self-efficacy and self-care behaviors
in their study.'® But, to the best of our knowledge, no
study has assessed the mediating role of self-care
between HL subscales and glycemic control.

Based on the conceptualization of this framework, we
hypothesized that among diabetes patients HL would be
directly related to self-care behaviors and indirectly related
to glycemic control via relation with self-care behaviors.
Also, assessing HL beyond functional, communicative and
critical literacy may help clarify how HL influences gly-
cemic control through mediation of self-care behaviors in
diabetes patients.

Methods

This cross-sectional study was performed on patients with
type 2 diabetes referred to five educational hospitals
affiliated to Shahid Beheshti University of Medical
Sciences from May to September 2018. The inclusion cri-
teria were ability to read and communicate. In addition, the
patients were not included in the study if they had mental or
cognitive disorders. Exclusion criteria included pregnancy
and incomplete questionnaires. The patients were selected
from each hospital by convenience sampling method. The
majority of patients agreed to participate (94.2%). Finally,
after exclusion of incomplete questionnaires, the sample
included 300 patients with type 2 diabetes.

The
including demographic questionnaire, HL questionnaire,

anonymous self-administered questionnaires

and self-care questionnaire were used to collect data.
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Patients completed all questionnaires at the same time.
The demographic questionnaire consisted of age, sex, edu-
cational status, economic status, diabetes duration, side
version of the Functional
Communicative and Critical Health Literacy scale
(FCCHL) by Ishikawa”® was used to assess HL skills in
patients with type 2 diabetes. This questionnaire consists

effects. A  Persian

of 14 questions with subscales of functional, communica-
tive, and critical levels. The response to questions based
on the 4-point Likert scale (never =1, rarely =2, sometimes
=3, often =4) had been evaluated. At the functional, com-
municative and critical subscale, there are 5, 5 and 4
questions, respectively. The higher scores of this question-
naire shows higher HL. Cronbach’s alpha was 0.92 for
total scale in our sample. Another questionnaire was a
Persian version of the Summary of Diabetes Self-Care
Activities (SDSCA) that was designed by Toobert et al.*?
This questionnaire with 11-items evaluates the patients’
self-care over the past 7 days, covering the various aspects
of self-care behaviors of patients with diabetes including
diet (fourquestions), exercise (two questions), blood glu-
cose test (twoquestions), foot care (two questions), and
smoking (onequestion). Also, the higher scores of this
questionnaire shows higher positive self-care behaviors.
Cronbach’s alpha was 0.82 for total scale in our sample.
The validity and reliability of Persian version of FCCHL**
and SDSCA® questionnaires were assessed in Iranian
studies. The recent HbAlc values were extracted from
patients’ medical records for all patients who had com-
pleted the questionnaires.

Statistical analysis

In this study four hypotheses were tested using the struc-
tural equation modeling (SEM). In hypothesis 1, the role
of mediating self-care between total HL score and HbAlc
was assessed. In hypotheses 2—4, the role of mediating
self-care between subscales of HL and HbAlc was
assessed. In each model 1-4 (linked to hypotheses 1-4),
the variables of HL or its subscales and self-care behaviors
were considered as latent variables and HbAlc was con-
sidered as observed variable. Firstly, the correlations ana-
lysis between the variables was performed with the
Pearson method. Then, a two-step procedure introduced
by Anderson and Gerbing for analyzing the mediation
effect was employed.?® In this procedure, in the first
step, the measurement model of the latent variables was
tested to show the extent to which each latent variable was
represented by its indicators. In the second step, if the

confirmatory measurement model in prior step is accepted,
the structural model will be tested. The analysis was con-
ducted in Mplus version 7. A model in both steps was
considered a good fit if (1) chi-squared statistic divided by
degree of freedom was less than 3;(2) the root mean square
error of approximation (RMSEA) was less than 0.08; (3)
comparative fit index (CFI);and (4) Tucker-Lewis index
(TLI) was more than 0.9.%7

Ethical statement

The study protocol was approved by the Ethics Review
Committee of Shahid Beheshti University of Medical
Sciences. All questionnaires were anonymous and patients
were voluntary. All patients also signed a consent form.

Results

The mean age of diabetes patients was 58.70+14.69, of
which 53.6% were women; 82.8% of the patients had less
than high school education or had high school diploma and
17.2% had a university degree; 30.4% of the patients had
low income, 61.6% had average income and 8% had high
income. 30.4% of the patients had duration of diabetes for
5 years or less and 69.6% had for over 5 years. 33.2% of
the patients did not report any side effects of diabetes, and
66.8% had at least one of the diabetes complications
including retinopathy, nephropathy and neuropathy. 46%
of the patients reported using "other" drugs, 50.4% using
insulin and others both of them. In this study, the relation-
ships between demographic variables and HL, subscales of
HL, self-care, and HbAlc were investigated, and none of
these variables had a significant relationship with demo-
graphic variables.

Descriptive statistics and correlation

coefficients

The mean and standard deviation of total HL score, func-
tional HL, communicative HL, critical HL, self-care and
HbAlc as well as the correlation among them were pre-
sented in Table 1. The results showed that HL and its
subscales were positively correlated with self-care. By
contrast, HbAlc was negatively correlated with HL and
its subscales and also self-care.

Measurement model

Confirmatory factor analysis (CFA) was tested for model
1-4 to assess whether the measurement model fits the
sample data adequately or not. The initial test of the
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Table | Descriptive statistics and correlations for all variables

Variable | 2 3 4 5 6
| Total HL score - - - - - -
2 Functional HL 0.83%* - - - - -
3 Communicative HL 0.80** - - - - -
4 Critical HL 0.69%* - - - - -
5 Self-care 0.28** 0.16* 0.21%* 0.32%* - -
6 HbAIc —0.27%* —0.17* —0.22%* —0.31%* —0.21%* -
Mean 2.65 2.67 2.55 2.75 3.55 7.85
SD 0.77 1.25 0.83 0.82 1.12 1.97

Notes: *P<0.01; **P<0.001.
Abbreviations: HL, health literacy; HbAlc, glycated hemoglobin.

measurement model 14 revealed a satisfactory fit. All the
factor loadings for the indicators on the latent variables
were significant (P<0.001), except the smoking variable
for self-care latent variable. Because of that, this variable
was omitted from the measurement model nested in the
structural equation model.

Structural model

The hypothesized models 14 were tested using SEM. For
assessing the mediation effect of self-care in each model,
first, the direct effect of HL and its subscales on HbAlc
without mediator was tested. Then, in the model contain-
ing the self-care (mediator), a direct path from HL and its
subscales to HbAlc was tested.

The results showed that the direct standardized path of
total HL score on HbAlc without mediator (f = - 0.31,
P<0.001) was significant. But the direct standardized path
of total HL score on HbAlc with mediator (B = —0.10,
P=0.47) was nonsignificant. Also, the indirect standardized
effect of total HL score on HbA 1¢ through the mediation of
self-care was statistically significant ( = —0.24, P=0.042).
The total effect of total HL score on HbA 1c was statistically
significant (B = —0.34, P<0.001) (Table 2). The results
showed a good fit of the model 1 (chi-squared statistic
divided by degree of freedom =2.66; RMSEA =0.04; CFI
=0.97 and TLI =0.95).

The direct standardized path of functional HL on
HbAlc without mediator (B = —0.17, P=0.006) was
significant. The results of Table 2 showed that the
direct path of functional HL on HbAlc with mediator
(B = -0.02, P=0.82) was nonsignificant. But the indir-
ect effect of functional HL on HbAlc through the
mediation of self-care (B = —0.15, P=0.01) and the
total effect of functional HL on HbAlc (B = -0.17,
P=0.006) were statistically significant. The fit indices

of the model 2 were chi-squared statistic divided by
degree of freedom =2.24; RMSEA =0.071; CFI =0.98
and TLI =0.97. Then, the hypothesized model 2 fitted
the data well.

The direct standardized path of communicative HL on
HbA 1 ¢ without mediator ( =-0.22, P<0.001) was significant.
Furthermore, the direct standardized path of critical HL on
HbA 1c without mediator (f =—0.31, P<0.001) was significant.
But the direct effects of communicative HL (B = —0.06,
P=0.46) and critical HL (B =—-0.09, P=0.44) on HbAlc with
mediator were nonsignificant. The indirect effects of commu-
nicative HL (f = —0.16, P=0.01) and critical HL (§ = -0.22,
P=0.03) on HbAlc were significant (Table 2). The third and
fourth SEM showed a good fit of the model 3 (chi-squared
statistic divided by degree of freedom =1.32; RMSEA =0.03;
CFI =0.99 and TLI =0.98) and model 4 (chi-squared statistic
divided by degree of freedom =2.74; RMSEA =0.08; CFI
=0.92 and TLI =0.90).

Figures 1-4 show all of the observed variables signifi-
cantly loaded on their latent variable in all models, sup-
porting the measurement model of each latent variable.
Furthermore, the standardized parameter estimates of the
direct pathways between variables were shown.

Discussion

The results of our study showed that diabetes patients
had moderate HL, with the best on critical HL, fol-
lowed by functional and communicative HL. Our find-
ings were consistent with findings of the study of
Heijmans et al that patients in the Netherlands experi-
enced their HL as quite good.” Moreover, self-care of
our patients was high indicating participants performed
most of the self-care tasks about 4 days a week and
this was consistent with other Iranian studies for dia-

betes patients.*®*°
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Table 2 Relationship between HL and its subscales with HbAlc
mediated by self-care

B SEM (B) | P-
value

Total HL score (Model I)
Direct effect

Total HL score — HbAlc =0.1 0.14 0.47

Total HL score — Self-care 0.61 0.10 <0.001

Self-care — HbAlc -0.39 | 0.16 0.0l
Indirect effect

Total HL score — HbAlc -0.24 | O.11 0.042
Total effect

Total HL score — HbAlc -0.34 | 0.68 <0.001
Functional HL (Model 2)
Direct effect

Functional HL — HbAlc -0.02 | 0.08 0.82

Functional HL — Self-care 0.33 0.10 0.001

Self-care — HbAIc -0.46 | 0.10 <0.001
Indirect effect

Functional HL — HbAIc —-0.15 | 0.06 0.01
Total effect

Functional HL — HbAlc —-0.17 | 0.06 0.006
Communicative HL (Model 3)
Direct effect

Communicative HL — HbAIc —0.06 | 0.08 0.46

Communicative HL — Self-care | 0.36 0.10 <0.001

Self-care — HbAIc -0.43 | 0.11 <0.001
Indirect effect

Communicative HL — HbAIc -0.16 | 0.06 0.01
Total effect

Communicative HL — HbAIc -0.22 | 0.06 <0.001
Critical HL (Model 4)
Direct effect

Critical HL — HbAIc -0.09 | 0.12 0.44

Critical HL — Self-care 0.59 0.09 <0.001

Self-care — HbAIc -0.38 | 0.14 0.0l
Indirect effect

Critical HL — HbAIc -0.22 | 0.10 0.03
Total effect

Critical HL — HbAIc -0.31 | 0.06 <0.001

Abbreviations: SEM, structural equation modelling; HL, health literacy; HbAlc,
glycated hemoglobin.

In addition, the results showed that self-care is full
mediation between HL and HbA lc, because this media-
tor accounts for the relationship between HL and HbAlc

by reducing its relationship to nonsignificance. Hence,
HL indirectly affects HbAlc through the mediation of
self-care behaviors. In other words, HL has a crucial
role for increasing self-care behaviors and glycemic
control for diabetes patients. Osborn et al assessed the
relationships between HL, diabetes self-care, and glyce-
mic control in diabetes patients. They suggested that HL
has an indirect effect on glycemic control through med-
iating of social support.' Hence, HL has a major role for
successful care in diabetes, because individuals with
inadequate HL have problems with interactive commu-
nications. Hence, by increasing HL the complications of
diabetes such as retinal damage and blindness could be
controlled. Furthermore, other studies showed that low

1
303 poor

HL is linked to low use of preventive care,
health status,>*>?

regard, nursing and health schools could help to

and poor glycemic control.***> In this

improve HL by considering educating people in the
community about health in chronic diseases such as
diabetes. In addition, these findings offer significant
insights concerning the design of interventions espe-
cially in low-income countries.

Based on our knowledge, the role of self-care media-
tion between subscales of functional, communicative, and
critical HL and HbA1c was assessed in this study for the
first time. The self-care had a full mediation role in rela-
tionship between functional, communicative, and critical
HL and HbAlc, although the factor of critical HL was
found to accountfor a more indirect effect on HbAlc,
followed by communicative and functional HL. Heijmans
et al examined the association between HL and self-man-
agement and found that communicative and critical HL
play more of a role in successful self-management than
functional HL.” Hence, our findings were consistent with
findings of the study of Heijmans et al that both critical
and communicative skills play a more important role in
skills.
Therefore, for designing evidence-based interventions, cri-

successful glycemic control than functional
tical and communicative HL should be considered more
than functional HL in influencing glycemic control.

In the present study, there was no direct relationship
between HL and its subscales and HbAlc in the model
with the mediator. This finding was consistent with the
conceptual framework of Paasche-Orlow and Wolf,*
Osborn et al' and Bains et al,'® that HL did not have a
direct effect on glycemic control.

In the present study, there were significant relationships

between HL and its subscales and self-care. In the study
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Figure | Standardized parameter estimates of the final structural model I. *P<0.05, **P<0.01.
Abbreviations: HL, health literacy; HbAlc, glycated hemoglobin.
Foot care Blood glucose Exercise Diet
testing
" [ é;v
B=0.21** B=0.37** B=0.48** B=0.35**
Question 1 \ / 2
B=0.91**
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=0.93** B =-0.39**
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3=0.96* ) \
Functional - ) _ ) HbA1c
Question 4 HL =-0.02 '
B=0.88**
Question 5 v

Figure 2 Standardized parameter estimates of the final structural model 2. *P<0.05 **P<0.01.

Abbreviations: HL, health literacy; HbAlc, glycated hemoglobin.

by Lee et al, there was a significant indirect relationship
between HL and self-care.'” In the study of Brega et al,
significant relationships between HL and healthy food
consumption, unhealthy food consumption and self-mon-
itoring of blood glucose were reported.”! While Lai et al
reported that self-management in diabetes was associated
with critical and communicative HL, no association was
reported with functional HL.’

Moreover, in the present study, there was a significant
inverse correlation between self-care and the HbAIlc

variable such that, as self-care increasesthe HbAlc vari-
able decreases. Hence, self-care is very important in mana-
ging diabetes. Toimprove self-care skills, patients need to
enhance their knowledge and change their attitudes
towards diabetes. In this regard, to strengthen the health-
care system of the country, health promotion programs can
focus more on self-care for patients; this goal can merely
be achieved by collaboration of various organizations like
the mass media that is considered one of the most signifi-
cant health information sources for the majority of people.
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Abbreviations: HL, health literacy; HbAlc, glycated hemoglobin.
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Figure 4 Standardized parameter estimates of the final structural model 4. *P<0.05 **P<0.01.

Abbreviations: HL, health literacy; HbAlc, glycated hemoglobin.

There were limitations to our study that should be men-
tioned. First, using the self-report method as part of the data
collection method could be a limitation of this research.
However, using this method in such studies is inevitable
and may lead to a bias for the “report of the researcher” by
the audience. Therefore, anonymous questionnaires were
used to minimize this bias. Second, we did not collect
information on other variables that could explain the rela-
tionship between HL and HbAlc. Third, by the cross-sec-
tional design, the causal conclusion was not possible; a

longitudinal research is needed to investigate the effects of
these constructs on changes in HL and HbA lc.

Conclusion

Our results confirmed that HL is directly associated with
self-care and indirectly associated with HbAlc through the
mediation of self-care. Hence, to improve the interaction
between vulnerable patients and health systems, HL could
be one of the main goals of optimizing care in diabetes.
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