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ABSTRACT

Background and Objectives: We developed a protocol for a health literacy
promotion program (HeLPP) to promote self-care behaviors and quality of life
(QOL) among T2DM patients in Chaldoran County, Iran. To develop the educational
program, we primarily conducted a behavioral and educational assessment on the
pre-test data collected from the participants. In this paper, we report a summary
of the protocol and the primary results of the pre-test findings.

Materials and Methods: The HelLPP protocol is naturally developed for a
randomized controlled trial with Solomon four-group design. Developing the
HeLPP, we will conduct it for both test groups. To plan the HeLPP and to find the
main predictors of self-care behaviors and QOL, we firstly conducted a cross-
sectional study (as a needs assessment phase). So, applying simple random
sampling, data on 160 patients were collected and analyzed. The validated scales
(Health Literacy Questionnaire (HLQ), Self-care activities scale, and Diabetes QOL
Brief Clinical Inventory) were used to collect data.

Results: The mean age of participants was 61.08 + 11.35. The most significant
determinants of self-care behaviors were understanding (B: 0.26), reading skills (B:
0.23), and knowledge (B: -0.19). Self-care behaviors (B: 0.29) and decision-making
(B: 0.28) were significant predictors of QOL.

Conclusion: Considering the predicting role of understanding, reading skills, and
decision-making for self-care behaviors and QOL of the rural T2DM patients, the
focus of HeLPP should be on clear communication, goal-setting, and teach back
strategies. The developed protocol seems to be helpful in promoting the outcome
variables of the study.

Paper Type: Research Article

Keywords: Health Literacy, Self-care Behaviors, Quality of Life, Type 2 Diabetes,
Health Promotion.

P> Citation: Ahmadzadeh H, Heizomi H, Nadrian H, Shirzadi S, Pirehbabi K,
Fathi B, Najafi S, Zhianfar L, Babazadeh T. Development of a Health Literacy
Promotion Program (HeLPP) to Promote Self-Care Behaviors and Quality of
Life among Rural Patients with Type 2 Diabetes: Preliminary Results. Journal
of Health Literacy. Summer 2024; 9(2): 40-54.



Introduction

Diabetes mellitus (DM) is an emerging
lifestyle disease. Globally, type 2 diabetes
mellitus (T2DM) is the most common form of
DM, as 90% of the people diagnosed with DM
have T2DM (1). T2DM has quickly become
one of the world’s most prevalent non-
communicable diseases, and one of the most
serious concerns in public health (2). Based
on the findings of two current studies, the
prevalence of T2DM in Iran (as whole) and
Naghadeh (a county close to the Chaldoran
county) were reported to be 14.2% (95%
confidence interval 13.4-14.9) (3) and 13.8%
(4), respectively. Its escalating incidence in
combination with high rates of morbidity and
mortality imposes a significant burden on
healthcare systems, and reduces the quality
of life (QOL) of those affected (5).

To achieve success in preventing serious
morbidity and mortality, diabetes control
requires a high level of adherence to rigorous
self-care behaviors, including healthy food
choices, physical activity, proper medications
intake and control of blood glucose (6). Self-
care is “a process of maintaining health
through health promoting practices and
managing illness” (7). Despite its basic role in
controlling T2DM and the QOL of the
patients, self-care behavior is considered to
be a highly challenging issue for the patients,
due to the factors such as awareness of
diabetes, health beliefs, motivation and
health literacy (HL) (8).

HL is defined as the cognitive and social skills
which determines the motivation and ability
of individuals to gain access to, understand
and use information in several ways that
promote and maintain good health (8). HL is
a relatively new concept in health promotion

research, which has increasingly been
recognized as a major determinant for
health-related behaviors, well-being and QOL
(9, 10, 11). Researches show that low or
inadequate health literacy is associated with
poor adherence to medical regimens, poor
understanding of health issues, lack of
knowledge about medical care and
conditions, poor use of preventive services,
unfavorable overall health status and early
death (12). It is assumed that being health
literate enables patients to engage in health-
related behavior such as diabetes self-care
(13). This means that patients with higher HL
may feel more confident about their ability to
accomplish self-care behaviors. Some studies
suggested HL to be effective in improving
health outcomes such as self-care behaviors
(13) and Quality of life (14) among patients
with diabetes. The WHO emphasizes on
improving T2DM patients’ education and
health literacy, and considers it as an
important strategy in promoting the active
participation of these patients in the disease
management process (11, 15). Appropriate
education could lead to a decrease in
diabetes complications up to 80% (16).
Quality of life is an important factor in
diabetes because poor quality of life
contributes to decreased self-care, which in
return leads to worsened glycemic control,
increased risks of complications, and an
overwhelming deterioration of diabetes in
both short run and the long run (17).

In this regard, the results of a study on
diabetic patients show that despite the fact
that 73% of patients with inadequate health
literacy participated in diabetes education
classes, 50% of them did not know the signs
and symptoms of low blood sugar and 62% of
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them were unaware of the treatment
methods for reducing blood glucose (18). The
results of a systematic review study in Iran
showed that health literacy is not high in
Iranian diabetic patients and is rather
inadequate in most of them (19). However, in
spite of inadequacy, we are not aware of any
evaluation of health literacy promotion
training programs to improve self-care
behaviors and quality of life conducted
among patients with type 2 diabetes mellitus
in Iran. Therefore, there is still a lack of
evidence on effective protocols for diabetic
patients (20). In 2018, we developed a
protocol for a HelLPP to promote self-care
behaviors and quality of life among rural type
2 diabetic patients. To develop the
educational program, we primarily conducted
a behavioral and educational assessment on
the pre-test data collected from the
participants. In this paper, we report a
summary of the protocol and the primary
results of the pre-test findings. Therefore,
this study has two specific objectives: Goal I:
Investigate the associations between
dimensions of health literacy with self-care
behavior and quality of life (A structural
equation modeling approach). Goal Il
Designing a health literacy promotion training
program protocol for patients with type 2
diabetes mellitus on the pre-test data
collected from the participants. Also, the
following hypotheses guided our study:

1- The level of health literacy in rural patients
with T2DM increases after the intervention.
2- The rate of performing self-care behaviors
and QOL in patients with T2DM increases
after the intervention. 3- In rural patients
with T2DM, the amount of HbAlc decreases
after the intervention.

Materials and Methods

Study design in the trial

This study will be a randomized controlled
trial with Solomon 4 group design. The classic
Solomon four-group design stands for the
evaluation of the separate effects of
assessment and intervention. Solomon 4
group design is recognized as one of the most
powerful research designs. In this study,
randomized Solomon four group design will
be used to deal with a potential validity threat
such as historical event and another
educational program in any educational
intervention. The four groups include: an
experimental group (A) that will receive a pre-
test, training program and a post- test, a
control group (B) that will receive a pre-test
and a post-test, another experimental group
(C) that will receive training and a post-test,
and another control group with only post-test
(D). Participants will be assessed at three
stages in time: at baseline, three and six-
month’s follow-up. Study procedure from
enrollment through follow up data collection
and analysis are depicted in Figure 1.

Study setting & Participants

The study will be conducted among the
patients with type 2 diabetes mellitus who
are residents of Chaldoran county of West
Azerbaijan, Iran. Samples are randomly
selected from rural outpatients with type-2
diabetes. Based on their health records
available at the health center of Chaldoran
County and applying simple random
sampling, 180 patients were invited to
participate in the study. To determine the
sample size for intervention phase, the
means and standard deviations of the two
intervention and control groups were
obtained from the study of Kheradmand et al.



(21). Considering 95% confidence, 80% test
power, 0.66 effect size, and using G Power
software, the minimum sample size in each
group was 37 cases. To control for attrition in
the follow-up phases, 8 cases were added to
each group. So, we invited 45 cases for each
group (total sample size = 180). Among those

Eligibility

invited, 160 individuals approved
participation (response rate = 88.8%). They
were then contacted through their telephone
number and were invited to participate in the
study after providing sufficient and
appropriate explanations for the purpose of
the study.

Eligible trainee

Stratification Diabetic Patients
Blind
Randomization A B C D

[ I

Assessment 1 Pre-test Pre-test
I

Intervention HL HL

Intervention Intervention

| I |

Assessment 2 Post-test Post-test Post-test Post-test

Figure 1: Flowchart of the Solomon four-group design applied in the present study

To comply with ethical issues, a general self-
care education session was held for all
patients by a nurse with field experience in
diabetics. Being informed with the study
objectives and details, all patients signed a
written consent form. Individuals were free
to sign the form and to participate in the
study. The patients then participated in the
pre-test phase (the cross-sectional study.
After analyzing the pre-test data and
preparing the intervention program (HelLPP),
we will allocate the participants to four
groups [two intervention groups (80 patients)
and two control groups (80 patients)] (Figure

1). On the same day, the pre-test is
conducted, BMI is calculated and HbA1c test
is performed. To be uniform in approaching
illiterate and illiterate  patients, all
guestionnaires will be completed by
interviewing. Based on the Solomon design,
pre-test is conducted on two groups (one
case and one control), and after
implementing the intervention program on
the two intervention groups, post-test is
conducted on all four groups. As rural health
workers had an intimate and trustful
relationship with the participants, we decided
to involve them in the implementation of the
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training program. Moreover, the health
centers were equipped with an education
class with some educational facilities. So, the
health centers at the villages are considered
as the best place for training sessions.

Study procedure

The design of the intervention and the target
audience’s recognition, was based on a
review of the literature, and the information
obtained from the pre-test data. The HelLPP is
designed in order to improve self-care
behaviors and quality of life in patients with
type 2 diabetes mellitus. The diabetic
patients in the intervention group will be
invited to attend the program by the rural
health workers for one-hour sessions. First,
the patients selected for the intervention
group are contacted, and are announced
about the time of intervention. Then, the
venue of intervention is coordinated and
prepared for the intervention. The control
group also receives the routine services of the
health center. Three and six months after the
intervention, the questionnaires will be
completed by the participants of both
intervention and control groups to measure
the impact of intervention and the stability of
any possible changes. Also, the effects of
intervention on the studied variables will be
measured in the intervention group, and will
be compared with the control group. Main
idea, program goal, program objectives,
behavioral objectives, learning objectives,
key characteristics of the HelLPP, and all the
details of the program are explained in the
appendix 1. Three and six months after the
intervention, the questionnaires are
completed by individuals in the four control
and test groups, and again HbAlc will be
administered once for all groups after final

follow-up. It should be noted that after
completion of the study, educational
materials are provided to control groups. The
implementation phases of the study are
shown in Figure 2.

Eligibility criteria

The inclusion criteria for study are: A)
subjects with T2DM diagnosed in the last six
months (HbAlc 27% and <10%), B) resident of
study areas since at least six months, C) with
30 years of age and older, D) not having a
history of formal training in self-care,
nutrition, and physical activity in the past six
months, E) be willing and able to participate.
The exclusion criteria are: A) Having history or
current symptoms of poorly controlled
diabetes, B) a cardiovascular event in the past
6 months, C) significant history of renal or
hepatic disease, D) history of substance abuse
in the previous year, E) history of mental
disorders such as dementia and Alzheimer, F)
having severe motor limitations such as limb
disabilities.

Randomization

Randomization will be carried out after
obtaining informed consent and baseline
measurements. Participants will be randomly
assigned to the trial groups. Randomization
sequence will be created manually by a
biostatistician using Excel software to assign
participants to the study arms using a 1:1
allocation ratio with block size of 4. The
allocation sequence will conceal the
investigators in sequentially numbered,
opaque, sealed and stapled envelopes (Figure
2). As the participants were from rural areas
with difficulties in accessing them and
gathering them for the intervention sessions,
and considering that the participants were 60
years and older, we decided not to match



them in terms of age and diabetes
characteristics. So, we match the four groups
in terms of gender, only. To control for any
possible effect of confounding variables (like

age, socio-economic status, and diabetes
characteristics) we will use Covariance tests
while analyzing post-test data.

[ List of all patients with T2DM in the ]

health center

[ Random selection ]

List of the patients consent to participate in ]

[ the study

[ Random allocation ]

!

i\

[ Control groups ] [

Intervention groups ]

N/

A\

J {

[ Groups B (n = 40) and D (n = 40)

Groups A (n=40) and C (n = 40) ]

|

Pretest for the groups A and B ]

|

groups A and C

[ Implementing the intervention for the ]

s

D —— R

Follow-up after 3 months ]

Posttest for all groups

1

)

%

e

Posttest for all groups

Follow-up after 6 months ]

.

Figure 2: Flowchart of the implementation phases of the study

Intervention

Experimental groups will be encouraged to
engage in the HeLPP. The number of patients
in the intervention group is 80 .Patients will
be divided into 4 groups of 20 participants.
For each group, the instructional program will
be held in 5 sessions. In each session, 20
participants will be grouped into four 5-
person self-help groups (one of the young
patients with higher literacy will play the role
of a leader), and after each section of the
training, the members of each group should

review the training subjects with the help of
group leader in 5 minutes. Then, the random
representative of each group should teach-
back the team of trainers a one-minute report
of what they learned. At the end of the first,
second, and fifth sessions, at least two
patients will be asked to provide a
reminiscence of their real-life regarding the
subjects presented in the session. The
intervention  program  will not be
implemented for the control groups during
the specified time period. The control groups
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will also be assured that our program will be
implemented for them after the specified
time. A pre-test will be performed for one of
the intervention groups (A) and one of the
control groups (B). But the post-test will be
done for all of the groups (Figure 2).

HelLPP profile

All data were collected through structured
guestionnaires in an oral face-to-face
interview by a single field staff to avoid inter-
observer bias. To control for attrition bias, we
have informed participants that the $20
compensation will be provided upon
completion of their participation and at the
end of the second post-test. Furthermore, we
have designed the intervention sessions and
follow-ups to be brief, flexible, and
convenient for participants. At the stage of
participant invitation, the researchers are
blinded to the characteristics of the
participants. In other words, we do not
contact the participants in a selective way,
and we contact all qualified patients.
Considering the nature of study, the
implementation team of the intervention
cannot be blinded to the participants.
However, the researcher who collect the data
at two post-test sessions is blinded.
Statistician is also blinded in all stages of data
analysis. Features of the HeLPP are available
in Appendix 1.

Educational Materials

The educational materials were focused on
the symptoms and complications of diabetes,
control ways, how to prevent complications,
physical activity, proper nutrition, when to do
tests and take medicine, as well as how to
properly perform self-care tasks prepared by
them (Supplementary data file 1). As a
majority of the participants were older adults

with low literacy levels, we tried to prepare
the materials as simple and clear as they can
be. So, the materials were developed based
on the CDC (Centers for Disease Control and
Prevention) clear communication index (22,
23). These materials were prepared in a
booklet format and delivered to all
participants of intervention and control
groups, after the implementation of the
program.
Primary/Secondary
statistics

Primary outcomes are self-care behaviors,
knowledge on the disease and BMI. HbAlc
and quality of life are included as secondary
outcomes in the trial. Chi-square parametric
tests, Pearson correlation coefficient,
ANOVA, T-test, and Paired t-test will be used.
If the distribution of data is not normal, the
nonparametric tests such as Man Whitney
and Wilcoxon will be used. Covariance
analysis will be used to control the effect of
confounding variables, like gender, taking
medications, and level of education. A
significance level of less than 0.05 will be
considered. All analyzes will be done with
SPSS 20 software.

Study design in the cross-sectional study
We conducted a cross-sectional study from
February to September 2018 among T2DM
patients. The patients (n = 180) were invited
to participate in the study, of which 160 of
them were eligible for the inclusion criteria.
They agreed to participate in the study and all
of them completed the written questionnaire
to participate in the study.
Inclusion/exclusion criteria were reported
above. Participants were selected from the
list of patients with health records in the rural
health care centers through simple random

outcomes and



sampling. They were then contacted via
phone call and invited to participate in the
study. In the case of consent, they were
included in the study.

Measures
Data collection tools included three
questionnaires to assess health literacy,

quality of life and self-care behavior
guestionnaire.

Demographic characteristics of the patients
included the following 7 items: age, gender,
education, married, job, and
smoking.

Health Literacy Questionnaire (HLQ)
Health literacy was assessed using the Health
Literacy  Questionnaire  designed by
Montazeri et al. (24). The questionnaire
consists of 33 items, measuring five subscales
of including access (6 items), reading skills
(health information, forms, records, tests,
etc.);(4 items), understanding and perception
(7 items), ability to evaluate (4 items), and
application of health information (decision-
making) (12 items), using a 5-scale Likert-type
scale from “always” to “not at all.” The range
of possible scores for each subscale was as
access, (6—30), reading (4-20),
understanding (7-35), appraisal (4-20), and
decision (12-60). The final score was derived
through converting the scores of the five
subscales of health literacy to a standard
score from 0 to 100. According to the scoring
guideline, a score from 0 to 50.0 indicates an
inadequate level of health literacy, 50.1 to
66.0 represents the marginal level of health
literacy, 66.1 to 84.0 represents an adequate
level of health literacy, and 84.1 to 100
reflects an excellent level of health literacy
(24).

income,

follows:

Self-care behavior questionnaire

We used a 12-item summary of diabetes self-
care activities scale (25) to measure self-care
performances. This questionnaire had been
validated by Didarloo et al.,, among people
with type 2 diabetes in Iran (26). The
Cronbach’s alpha was assessed by 0.74. The
scale measures frequency of self-care
behaviors in the last 7 days in four dimensions
of the diet (6 items), glucose testing (2 items),
medications (2 items) and physical activity (2
items). The total self-care activities score on
this index may range from 0 to 84 in which
higher scores indicate higher self-care
behaviors adopted by the patients.

Diabetes QOL Brief Clinical Inventory
(DQOL-BCI)

Quality of life was assessed using the
Diabetes QOL Brief Clinical Inventory
designed by Burroughs et al. (27), and
validated in Persian by Nasihatkon et al. (28).
The questionnaire is consisted of 15 items,
the answers to the questions are based on a
5-point Likert scale. The total score of the
guestionnaire is between 15 and 75. A higher
score indicates a better QOL (29). The
reliability coefficient, based on our data, was
0.79.

Statistical analysis

The data were analyzed using the Statistical
Package for  the Social Sciences
(SPSS)(Armonk, N.Y, USA: IBM Corp, 2012),
STATA 14 (Stata Corp, College Station, TX,
USA) and were described in terms of number,
frequency, means and standard deviation
(SD). We also used Kolmogorov-Smirnov test
to assess the normality of data distribution,
Chi-squared tests to assess relationship
between qualitative variables with quality of
life and Self-care behaviors and Pearson

=Y
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correlation test to assess relationship
between the dimensions of health literacy
with self-care behaviors and quality of life. To
determine  the relationship  between
dimensions of health literacy with self-care
behavior and quality of life, Structural
Equation Modeling (SEM) was conducted,
utilizing maximume-likelihood estimations.

All knowledge, reading skills, accessibility,
understanding, evaluation, decision variables
with self-care behaviors and quality of life
factors were combined into a single SEM. An
acceptable fit was confirmed if (1) Root Mean
Square Errors of Approximation (RMSEA) <
0.08, (2) Comparative Fit Index (CFl) and
Tucker—Lewis Index (TLI) = 0.90, and (3)
Standardized Root Mean Square Residual
(SRMSR) < 0.05. We were able to examine a
series of regression equations by the SEM.
We assumed that dimensions of health
literacy are related to quality of life through
self-care behavior.

Results

A total of 160 subjects agreed to participate
in the study. The demographic characteristics

of the participants as well as their
associations with self-care behaviors and
quality of life are shown in table 1. The
average age of participants was 61.08 *
11.35. In terms of gender, significant
differences were observed in self-care
behaviors (p=0.025) and quality of life (p =
0.003). Also, the pa-tients’ educational level
was significantly associated with self-care
behaviors (p = 0.001) and quality of life (p=
0.007), and those with higher educational
levels had higher self-care behaviors and a
better quality of life (Table 1).

Mean (standard deviation) for self-care
behaviors was 24.54 (8.96). Mean and
standard deviations for the other study
variables and their correlation coefficients
with self-care behaviors are presented in
Table 2.

Figure 3 indicates the associations between
dimensions of health literacy with self-care
behavior and quality of life. The appropriate
indices (X2/ df =1.57, N = 160, p < 0.05, CFI =
0.94, TLI = 0.82, SRMR = 0.02, RSMEA = 0.06)
showed that the model was fitted to the data.

Table 1. Demographic characteristics and their associations with outcome variables among the participants

. Self-care behaviors Quality of Life
Variable F (%) p-value p-value
Me (SD) Me (SD)
50 > 32(20.0) 25.1(9.64) 50.31 (7.86)
Age group 51to 60 38 (23.8) 25.1(9.41) 0.774 48.21 (7.54) 0.268
60 < 90 (56.3) 24.08 (8.69) 47.77 (7.51)
Male 44 (27.5) 27.16 (10.01) 51.22 (8.75)
Gender 0.025 0.003
Female 116 (72.5) 23.56 (8.45) 47.31 (6.85)
Level of Illiterate 110 (68.8 23.01 (8.45 47.30(7.40
eve o _ - (68.8) (8.45) 0.001 (7.40) | 5 007
education Reading & Writing 50 (31.2) 27.93 (9.38) 50.78 (7.56)
Income status Lower than 237 $ 125 (8.1) 24.33 (9.32) 0.568 47.86 (7.17) 0.102
(per month) 237t0472$ 35(21.9) 25.29 (7.89) ' 50.25 (8.83) '
Married 116 (73.1) 24.55 (9.51) 49.35 (8.08)
Marital status Divorced 4(2.5) 27.25 (8.50) 0.819 48.25 (6.39) 0.022
Spouse died 38 (24.4) 24.23 (9.02) 45.48 (5.25)




Table 2. Intercorrelations between HL dimensions with Self-care behaviors and Quality of Life

i Mean
Variable X1 X2 X3 X4 X5 X6 X7 X8
(SD)
X1. 31.25 1
Knowledge (4.98)
2. i .
X Rt?adlng 5.56 0.202* 1
skills (3.37)
X 3. 11.91
-0.284%* 0.287**
Accessibility (6.08)
X4.
16.83
Understandin (5.91) -0.192%* 0.390** 0.512** 1
. :
X 5. 7.50
. -0.265* 0.462%** 0.462** 0.609** 1
Evaluation (3.59)
. 38.91
X 6. Decision (8.78) -0.193* 0.234** 0.137 0.257** 0.426** 1
X 7. Self- 24.54
elicare 0.272% | 0.339%* | 0316** | 0.347** | 0.197* | 0.024 1
behaviors (8.96)
X 8. ality of 48.38
Quality 0.057 0.089 0151 | 0.231** | 0.250%* | 0.284** | 0.238** | 1
Life (7.60)

* p-value is significant at p < 0.01; ** p-value is significant at p < 0.001.

In  final model, the most important
determinants of self-care were
understanding (B: 0.26, P < 0.001), reading
skills (B: 0.23, P<0.001), and knowledge (B: -
0.19, P < 0.001).

This shows that self-care is increased by
higher understanding and reading skills, while
the most powerful determinants of life
quality were self-care (B: 0.29, P < 0.001)
decision making (B: 0.28, P < 0.001), and
marital status (B: -0.19, P < 0.001). This
indicates that quality of life is increased by
higher self-care and decision makings.
Finding the priorities of the program
based on pre-test data

Self-care promotion (physical activity
(PA), blood glucose testing and
medication use)

By descriptive analyzing of pre-test data, we
found that 35% of the patients did not
exercise at a moderate level of PA (means
exercising hard enough to rise heart rate and
break a sweet, for 30 minutes a day) even for

one day during one week and 32% did so less
than three days per week. About 70% of the
patients did not have a blood glucose test
during the past week, and 75.5% of insulin
recipients and 28.8% of those who should
have taken pills/tablets did not receive any
medications during the previous week. All
these findings indicate the low level of self-
care behaviors among the patients, which
necessitate the development of HL
promotion program, with the hope to
promote these behaviors and eventually QOL
among the patients. Based on descriptive
analysis of pre-test data, more than 60% of
patients had no/poor knowledge on the
complications of diabetes, symptoms of
hypoglycemia, nutrition and physical activity.
So, awareness raising was considered as one
of the priorities for our educational program.
Given that most patients are old and illiterate,
they need to be educated in small groups so
that there would be enough time for them to
understand the content.
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Figure 3. Conceptual model of factors affecting self-care and quality of life. * P < 0.05.

Promoting health
understanding
skills)

The patients had a poor level of literacy in the
following domains of health literacy: reading

literacy (reading,

and decision-making

skills, access to health information resources,
understanding of health information, and
decision making in health-related situations.
More than half of patients did not understand
the benefits and disadvantages of prescribed
therapies (51%) and did not understand the
meaning of medical forms (53%) and the way
of taking medication written on the packaging
of medications (55%). Also, about 54% had
poor level of decision-making skills to
perform annual check-ups, and screening
tests for cancer in the case of having cancer
cases in their close relatives. About 60% did
not pay attention to the label of fat
percentage on the foods, while shopping.
Therefore, another priority of our
educational program was considered to be
health literacy promotion.

Discussion

The present study designed a health literacy
promotion program (HelLPP) protocol for
patients with type 2 diabetes mellitus based
on the initial findings (pre-test) of the
samples. We found a substantial relationship
gender with self-care behaviors for both
genders. Our findings are consistent with the
results of other studies(30). Our results
indicate that education level is strongly
correlated with self-care behaviors, so that
individual with higher levels of education had
better self-care behaviors. This is similar to
findings of the previous studies(1). As a result,
the need for planning to educate patients for
increasing self-care behaviors seems to be
important.

The results of this study show a clear
relationship between a higher educational
level and a higher level of life quality. This
finding is similar to other previous studies
which showed that participants with higher
educational level have better QoL(31). This



may be due to educated participants that
have greater access to information about
their disease, more sensitivity, better
economic conditions, and better capacity to
evaluate traumatic phenomena. The present
study revealed that marital status was
associated with quality of life among patients.
Older married adults had the highest scores
as compared to spouses died and divorced.
Our study findings were in parallel with other
studies (32). This makes sense; as a married
person would have more opportunities to
socialize with at least one other person who
could be their partner, also married people
have families that can be a source of social
support. Previous studies identified being
married or in a stable relationship as
associated to a better QOL, and being
unmarried was significantly associated to
lower mental and physical dimensions of QOL
(33). These results highlight the need to
design and implement programs to improve
the quality of life among patients whom their
spouses were dead.

Our results showed a positive relationship
between self-care behavior and dimensions
of health literacy except for decision making.
Health literacy could be one of the factors
affecting self-care behaviors. HL seems to
have an impact on the health-related
outcomes in patients with diabetes (34). Lee
et al. reported that a higher level of health
literacy in patients with type 2 DM may
increase their confidence in their ability to
manage the disease, thereby positively
influencing their self-care behavior and
influencing glycemic control (35). In this
regard, implementing health promotion
training programs focusing on the health
literacy factor among diabetic patients seems

essential. In the current study, we found a
significant association between domains of
the health literacy and quality of life which is
consistent with other studies (14). Health
Literacy (HL) is recognized widely as a strong
influencing factor for quality of life proved by
studies (36). These findings recommend that
interventions should focus on promoting HL,
in order to improve health outcomes like
quality of life among patients with diabetes
(37). It seems, with more attention to
improving the health literacy of patients and
planning and designing health education
programs, we can make progress to improve
the quality of life in patients with type 2
diabetes.

In the same vein, Zeidi et al. used a theory of
planned behavior-enhanced intervention to
promote health literacy and self-care
behaviors among type 2 diabetic patients
(38). But interventions whose protocol design
is based on preliminary data from diabetic
patients are rare. Perhaps this study will help
in refining the interventions for future
research and practice. The results from this
study, if successful, might help in several
ways. In the first instance it will help to set up
similar interventions. Secondly it will help to
provide strong information regarding the
strategies to improve the quality of life of
diabetic patients. Thirdly, the results of this
study may influence policy makers to focus on
these interventions among diabetic patients.
Finally, the current intervention program will
have the potential to serve as a guide for
health care providers to improve self-care
behaviors and quality of life of diabetic
patients in health care settings. The strategies
of this program could be important and cost
effective, and therefore we hope that the
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success of such a program is a step forward in
improving the quality of life of diabetic
patients.

Study Limitations and Strengths: A
strength of our study lies in the development
of the intervention program, which is tailored
to the specific characteristics of the target
group following pre-test analysis. To address
potential biases in our study, we have
implemented several measures. Additionally,
we are mindful of co-intervention bias and
have taken steps to mitigate it. All
participants will be asked about their history
of involvement in similar empowerment
programs, and those with such a history is
excluded from the study. Considering the
nature of study, the implementation team of
the intervention cannot be blinded to the
participants. However, the researcher who
collect the data at two post-test sessions is
blinded.

Conclusion

Considering the predicting role of
understanding, reading skills, and decision-
making for self-care behaviors and QOL of the
rural T2DM patients, the focus of HelPP
should be on clear communication, goal-
setting, and teach back strategies. Our
findings revealed the association of HL on the
self-care behaviors and quality of life among
type 2 diabetes patients. Designing HelPP
with a focus on enhancing practical HL and
empowering rural patients with type 2
diabetes, we hope to improve not only the
patients” HL, but also their self-care
behaviors, QOL, biochemical markers, like
HbA1c. Taking into account the priority needs
of these rural T2DM patients while planning
HelPP and focusing on clear communication
standards while developing the educational

materials are among the strengths of the
program. HeLPP is now available to be pilot—
tested in other rural settings of developing
countries.

Acknowledgements: The authors thank the
patients who completed their participation in
the study.

Availability of data and materials: The
authors confirm that the data generated and
analyzed during this study are available per
request.

Conflicts of interests: The authors declare
no conflict of interest.

Consent for publication: All respondents
have given consent for publication, provided
that anonymity was ensured.
Ethical approval and
participate: This study was approved by the
ethics committee in Tabriz University of
Medical Sciences (Ethics No:
IR.TBZMED.REC.1397.459). The study was
performed in line with the principles of
Helsinki Declaration.

Funding: This study was funded by Tabriz
University of medical Sciences (Grant No:
60587).

Author contributions: HN, HA, and TB
conceptualized the main idea and designed
the project. HN acquired the funding. HH, SS,
SN, and BF worked on data acquisition. LZ,
HH, KP, HA, and SS conducted data curation
and formal analysis. KP, HN and HA wrote the
original draft. HN, SS, HH, and LZ reviewed
and edited the draft. All author(s) read and
approved the final manuscript.

References

1- Kassahun T, Gesesew H, Mwanri L, Eshetie T. Diabetes
related knowledge, self-care behaviours and adherence
to medications among diabetic patients in Southwest
Ethiopia: A cross-sectional survey. BMC Endocrine
Disorders. 2016; 16(1):1-11. https://doi.org/10.1186/

consent to


https://doi.org/10.1186/

10-

11-

$12902-016-0114-x. PMid:27381349 PMCid:
PMC4933997.

Lozano R, Naghavi M, Foreman K, Lim S, Shibuya K,
Aboyans V, et al. Global and regional mortality from 235
causes of death for 20 age groups in 1990 and 2010: a
systematic analysis for the global burden of disease
study 2010. Lancet. 2012;380(9859):2095-128.
https://doi.org/10.1016/50140-6736(12)61728-0. PMid:
23245604.

Azadnajafabad S, Ahmadi N, Rezaei N, Rashidi M-M,
Saeedi Moghaddam S, Mohammadi E, et al. Evaluation
of the diabetes care cascade and compliance with WHO
global coverage targets in Iran based on STEPS survey
2021. Scientific  Reports.  2023;  13(1):13528.
https://doi.org/10.1038/s41598-023-39433-7. PMid:
37598214 PMCid:PMC10439917.

Ghassab-Abdollahi N, Nadrian H, Pishbin K, Shirzadi S,
Sarbakhsh P, Saadati F, et al. Gender and urban-rural
residency based differences in the prevalence of type-2
diabetes mellitus and its determinants among adults in
Naghadeh: Results of IraPEN survey. Plos one.
2023;18(3):e0279872. https://doi.org/10.1371/journal.
pone.0279872. PMid:36881587 PMCid:PMC9990936.
Raj G, Hashemi Z, Soria Contreras D, Babwik S, Maxwell
D, Bell R, et al. Adherence to Diabetes Dietary Guidelines
Assessed Using a Validated Questionnaire Predicts
Glucose Control in Adults With Type 2 Diabetes.
Canadian journal of diabetes. 2018;42(1):78-87.
https://doi.org/10.1016/j.jcjd.2017.04.006. PMid:
28648765.

Wahowiak L. National Standards for Diabetes Self-
Management Education and Support: What's Changed.
ADCES in Practice. 2018;6(1):20-4. https://doi.org/
10.1177 /2325160317742909.

Riegel B, Jaarsma T, Stromberg A. A middle-range theory
of self-care of chronic illness. Advances in nursing
science. 2012;35(3):194-204. https://doi.org/10.1097
/ANS.0b013e318261bl1ba. PMid:22739426.
Organization WH. Health promotion: track 2: health
literacy and health behaviour. 2020.

Ehmann AT, Groene O, Rieger MA, Siegel A. The
Relationship between Health Literacy, Quality of Life,
and Subjective Health: Results of a Cross-Sectional Study
in a Rural Region in Germany. International journal of
environmental research and public health.
2020;17(5):1683. https://doi.org/10.3390 /ijerph
17051683. PMid:32150820 PMCid:PMC7084276.
Aghajanloo R, Nadrian H, Baraei B, Shirzadi S, Sarbakhsh
P, Keshavarzian K, et al. Health literacy, treatment
adherence, bone mass density and health-related quality
of life among Iranian older adults with osteoporosis.
International Journal of Health Promotion and
Education. 2022:1-16. https://doi.org/10.1080/
14635240. 2022.2052145.

Heizomi H 1Z, Vaezi R, Bhalla D, Morisky DE, Nadrian H. .
Gender differences in the associations between health
literacy and medication adherence in hypertension: a
population-based survey in Heris county, Iran. . Vascular
health and risk management. 2020 Apr;23:157-66.

13-

14-

15-

17-

18-

19-

20-

https://doi.org/10.2147/VHRM.S245052.
32368074 PMCid: PMC7186197.
Pleasant A. Health literacy: an opportunity to improve
individual, community, and global health in adult
education for health and wellness. In: Imel S, Jovita M,
Gordon R, editors. 2011. 1302011. p. 43-53.
https://doi.org/10.1002/ace.409.

Reisi M, Mostafavi F, Javadzade H, Mahaki B, Tavassoli E,
Sharifirad G. Impact of Health Literacy, Self-efficacy, and
Outcome Expectations on Adherence to Self-care
Behaviors in Iranians with Type 2 Diabetes. Oman

PMid:

medical journal. 2016;31(1):52-9. https://doi.org/
10.5001/omj. 2016.10. PMid:26813680 PMCid:
PMC4720937.

Sayah F, Qiu W, Johnson J. Health literacy and health-
related quality of life in adults with type 2 diabetes: a
longitudinal study. Quality of life research : an
international journal of quality of life aspects of
treatment, care and rehabilitation. 2016;25(6):1487-94.
https://doi.org/10.1007/s11136-015-1184-3. PMid:
26603739.

Vasan R, Larson M, Leip E, Kannel W, Levy D. Assessment
of frequency of progression to hypertension in non-
hypertensive participants in the Framingham Heart
Study: a cohort study. Lancet. 2001;358(9294):1682-6.
https://doi.org/10.1016/50140-6736(01)06710-1. PMid:
11728544,

Nijland N, Gemert-Pijnen J, Kelders S, Brandenburg B,
Seydel E. Factors influencing the use of a Web-based
application for supporting the self-care of patients with
type 2 diabetes: a longitudinal study. Journal of medical

Internet research. 2011;13(3):e71. https://doi.org
/10.2196 /jmir.1603. PMid:21959968 PMCid:
PMC3222177.

Vigneshwaran E, Padmanabhareddy Y, Devanna N,
Alvarez-Uria G. Gender Differences in Health Related
Quality of Life of People Living with HIV/AIDS in the Era
of Highly Active Antiretroviral Therapy. North American
journal of medical sciences. 2013;5(2):102-7.
https://doi.org/10.4103/1947-2714.107526. PMid:
23641370 PMCid:PMC3624709.

Williams M, Baker D, Parker R, Nurss J. Relationship of
functional health literacy to patients' knowledge of their
chronic disease. A study of patients with hypertension
and diabetes. Archives of internal medicine. 1998;
158(2):166-72. https://doi.org/10.1001/archinte. 158.2.
166. PMid: 9448555,

Momeni M, Mirmohammadkhani M, Ziari A. Health
Literacy in the Population of Diabetic Patients in Iran: A
Systematic Review and Meta-Analysis. Iranian journal of
public health. 2020;49(4):617-27. https://doi.org/10.
18502/ijph.v49i4.3167. PMid:32548041 PMCid:
PMC7283175.

Gyawali B, Neupane D, Vaidya A, Sandbak A, Kallestrup
P. Community-based intervention for management of
diabetes in Nepal (COBIN-D trial): study protocol for a
cluster-randomized controlled trial. Trials.
2018;19(1):579.  https://doi.org/10.1186/s13063-018-
2954-3. PMid:30348188 PMCid:PMC6196417.

(9]
w

** 01 (dd719H) weiSoid uonowoid Adesan yijeaH e jo uawdojanaq


https://doi.org/10.1371/journal
https://doi.org/%2010.1177%20/2325160317742909
https://doi.org/%2010.1177%20/2325160317742909
https://doi.org/10.1097
https://doi.org/10.3390
https://doi.org/10.1080/
https://doi.org/%2010.5001/omj
https://doi.org/%2010.5001/omj
https://doi.org/10.1001/archinte
https://doi.org/10

"y
H

202 J2wwng ‘g anss| ‘6 awinjo/ / Adesauq yieaH jo jeusnor

22-

23-

24-

25-

26-

27-

28-

30-

31-

Kheradmand A, Ranjbarzade A, Hassanpour K, Bidi F.
Effectiveness of educational program on knowledge,
attitude, self care and life style in patients with type Il
diabetes. Journal of Sabzevar University of Medical
Sciences. 2013;19(4):336-44.

Baur C, Prue C. The CDC Clear Communication Index is a
new evidence-based tool to prepare and review health
information. Health promotion practice. 2014;15(5):629-
37. https://doi.org/10.1177/1524839914538969. PMid:
24951489.

Porter KJ, Alexander R, Perzynski KM, Kruzliakova N,
Zoellner JM. Using the Clear Communication Index to
improve materials for a behavioral intervention. Health
communication. 2019;34(7):782-8. https://doi.org/10.
1080/ 10410236. 2018.1436383. PMid:29419320
PMCid:PMC6384153.

Montazeri A, Tavousi M, Rakhshani F, Azin S, Jahangiri K,
Ebadi M, et al. Health literacy for Iranian adults (HELIA):
Development and psychometric properties. Payesh.
2014;13(5):589-99.

Toobert D, Hampson S, Glasgow R. The summary of
diabetes self-care activities measure: results from 7
studies and a revised scale. Diabetes Care.
2000;23(7):943-50. https://doi.org/10.2337/diacare.
23.7.943. PMid:10895844.

Didarloo A, Shojaeizadeh D, Gharaaghaji Asl R,
Habibzadeh H, Niknami S, Pourali R. Prediction of Self-
Management Behavior among Iranian Women with Type
2 Diabetes: Application of the Theory of Reasoned Action
along with Self-Efficacy (ETRA). Iranian Red Crescent
medical journal. 2012;14(2):86-95.

Burroughs T, Desikan R, Waterman B, Gilin D, McGill J.
Development and validation of the diabetes quality of
life brief clinical inventory. Diabetes Spectrum.
2004;17(1):41-9. https://doi.org/10.2337/diaspect.
17.1.41.

Nasihatkon A. Determining the reliability and validity of
the clinical quality of life questionnaire for diabetic
patients in Persian. Iranian Journal of Diabetes and
Lipids. 2012;11(5):487-3.

Mirfeizi M, Jafarabadi M, Toorzani Z, Mohammadi S,
Azad M, Mohammadi A, et al. Feasibility, reliability and
validity of the Iranian version of the Diabetes Quality of
Life Brief Clinical Inventory (IDQOL-BCI). Diabetes
research and clinical practice. 2012;96(2):237-47.
https://doi.org/10.1016/j.diabres.2011.12.030.  PMid:
22306060.

Yeh J, Wei C, Weng S, Tsai C, Shih J, Shih C, et al. Disease-
specific health literacy, disease knowledge, and
adherence behavior among patients with type 2 diabetes
in Taiwan. BMC Public Health. 2018;18(1):1062.
https://doi.org/10.1186/s12889-018-5972-x.
PMid:30143020 PMCid:PMC6108149.

Kefale B, Alebachew M, Tadesse Y, Engidawork E. Quality
of life and its predictors among patients with chronic
kidney disease: A hospital-based cross sectional study.
Public Library of Science one. 2019;14(2):e0212184.
https://doi.org/10.1371/journal.pone.0212184. PMid:
30811447 PMCid: PMC6392259.

32-

34-

35-

37-

38-

Gobbens R, Remmen R. The effects of sociodemographic
factors on quality of life among people aged 50 years or
older are not unequivocal: comparing SF-12, WHOQOL-
BREF, and WHOQOL-OLD. Clinical interventions in aging.
2019;14:231-9. https://doi.org/10.2147/CIA.5189560.
PMid:30787599 PMCid:PMC6363394.

Manun'Ebo M, Masonga M, Ndombe D, Tshiala L, Ngoie
C, Llanga W, et al. Assessment of the quality of life of
people living with HIV/AIDS in the city of Lubumbashi,
the Democratic Republic of the Congo. African Journal of
Medical and Health Sciences. 2020;19(7):110-9.

Al Sayah F, Majumdar S, Williams B, Robertson S,
Johnson J. Health literacy and health outcomes in
diabetes: a systematic review. Journal of general internal
medicine. 2013;28(3):444-52. https://doi.org/10.1007/
s11606-012-2241-z. PMid:23065575 PMCid:
PMC3579965.

Lee Y, Shin S, Wang R, Lin K, Lee Y, Wang Y. Pathways of
empowerment perceptions, health literacy, self-efficacy,
and self-care behaviors to glycemic control in patients
with type 2 diabetes mellitus. Patient education and
counseling. 2016;99(2):287-94. https://doi.org/
10.1016/j. pec.2015.08.021. PMid:26341940.

Harsch S, Jawid A, Jawid M, Saboga Nunes L, Sahrai D,
Bittlingmayer U. The relationship of health literacy,
wellbeing and religious beliefs in neglected and unequal
contexts-Results of a survey study in central Afghanistan.
Health promotion journal of Australia 2021.
https://doi.org/10.1002/hpja.419. PMid:32949096.
Gaffari-Fam S, Lotfi Y, Daemi A, Babazadeh T, Sarbazi E,
Dargahi-Abbasabad G, et al. Impact of health literacy and
self-care behaviors on health-related quality of life in
Iranians with type 2 diabetes: a cross-sectional study.
Health and quality of life outcomes. 2020;18(1):357.
https://doi.org/10.1186/s12955-020-01613-8. PMid:
33148266 PMCid:PMC7640476.

Zeidi I, Morshedi H, Alizadeh Otaghvar H. A theory of
planned behavior-enhanced intervention to promote
health literacy and self-care behaviors of type 2 diabetic
patients. Journal of preventive medicine and hygiene.
2021;61(4):E601-E13.


https://doi.org/10.%201080/
https://doi.org/10.%201080/
https://doi.org/10.2337/diacare
https://doi.org/10.2337/diaspect
https://doi.org/10.1007/
https://doi.org/%2010.1016/j
https://doi.org/%2010.1016/j

