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Abstract

Background: Regarding the importance of health literacy as a key factor in self-care, appropriate understanding
of health information by patients with type 2 diabetes mellitus (T2DM) is fundamental for better management of
risk factors, which can also benefit their quality of life. This study aimed to describe the relationship between health
literacy (HL), and self-care behaviors with health-related quality of life (HRQL) in patients with T2DM.

Methods: A cross-sectional survey was done in Iran in 2019. Patients were recruited randomly from health centers by
medical records (n =192, 55.2% male, mean age 58.12 years). The data collection included demographic form, health
literacy questionnaire, diabetes self-care behavior questionnaire, and world health organization’s Quality of Life-BREF
(WHOQOL-BREF). Analyses were adjusted for confounders using hierarchical regression analysis.

Results: HL as predictor variables explained 47.5% of variance in overall HROL (p value <0.001), reading health infor-
mation was the strongest HL dimension (3 =0.478). Self-care behaviors explained an additional 13.6% of the HRQL
variance. In total, 65.5% of the variation in the HRQL is explained by the HL, self-care behavior, and the demographic

variables.

Conclusion: We found that more almost two-third of the HRQOL explained by the HL and self-care behaviors. Given
the importance of health literacy and self-care behaviors in the quality of life in patients with T2DM, adoption of
health-promoting behaviors and increasing health literacy can be beneficial for promoting quality of life among these

patients.
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Introduction

Type 2 diabetes mellitus (T2DM) is a chronic disease that
its related complications have reached epidemic levels,
affecting the global economy and health [1, 2]. Diabe-
tes caused 4 million deaths in 2017, and cost more than
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USD 727 billion for people with diabetes, which is equal
to 12.5% of the overall healthcare budget worldwide [3].
According to the reports by the International Diabe-
tes Federation, in 2017, 1 in 11 adults aged 20-79 years
had T2DM worldwide [4]. As well, report of the World
Health Organization (WHO) indicated that in 2016, dia-
betes was the 7th leading cause of death worldwide [5].
The number of people with diabetes in the Middle East
and North Africa (MENA) region is predicted to be more
than double by 2045 [6]. Iran ranks third in the MENA
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region after Egypt and Pakistan in terms of the total
population of adults with diabetes (4396 diabetes cases
(20-79) in 1000 [7]. Approximately 11.4% of the Iranian
adult population has T2DM, and by 2030, about 9 million
Iranians could be at risk of developing the disease [8].
T2DM is a major cause of blindness, kidney fail-
ure, heart attacks, stroke and amputation of the lower
extremities [9]. To prevent serious morbidity and mor-
tality, diabetes treatment requires dedication to rigorous
self-care behaviors in many ways, including healthy food
choices, physical activity, proper medications intake and
control of blood glucose [10]. Although self-care behav-
iors are determinant in controlling the disease and its
related complications, it is highly challenging because
factors such as diabetic patient’s knowledge of the dia-
betes, physical skills, emotional factors, self-efficacy and
other perceptions interact with and affect the self-care
behavior [11]. Promoting self-care behaviors of diabetes,
which is an important factor for metabolic regulation
and the elimination of diabetes complications can lead
to improvements in HRQL [12, 13]. Based on definition
by the WHO, HRQL is “individual’s perception of the
current situation with respect to the culture and value
system in which he/she lives and their relationship with
the individual’s goals, expectations, standards and priori-
ties” [12]. HRQL is seen as the primary patient-centered
outcome of healthcare and has increasingly been used in
medical interventions and population health surveys as a
comprehensive health indicator [14]. Quality of life is an
important factor in diabetes because poor quality of life
contributes to decreased self-care, which in turn leads to
worsened glycemic control, increased risks of complica-
tions, and an overwhelming deterioration of diabetes in
both the short run and the long run [15]. Diabetes dra-
matically raise the risk of developing blindness, end-
stage renal disease, lower limb amputations, as well as
increases mortality due to coronary artery disease, cer-
ebrovascular disease, or peripheral vascular disease [16].
Some studies suggested that HL is effective in improv-
ing health outcomes such as self-care behaviors [17] and
HRQL [18] among patients with diabetes. HL is a rela-
tively new concept in health promotion research [19]
and defined by Sorensen et al. (2012). as “people’s knowl-
edge, motivation, and competences to access, under-
stand, appraise, and apply health information in order to
improve HRQL during the life course” [20]. Also, accord-
ing to the WHO definition, “HL represents the cognitive
and social skills which determine the motivation and
ability of individuals to gain access to, understand, and
use the information in ways which promote and main-
tain good health” [21]. HL requires people’s knowledge in
order to make judgments and take decisions in everyday
life concerning healthcare, disease prevention and health
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promotion to preserve or increase the HRQL over the
life course. It may be more important than ever to have
sufficient HL. because people are expected to take part
in health decisions and take responsibility for their own
health despite more complicated health problems and the
need to navigate a more complex health system [22].

The findings of a national study in the US demonstrated
that over 33% of people lack sufficient HL [23]. In Iran,
just 31% of patients with diabetes had sufficient HL [24].
Previous studies has associated low HL with poor HRQL
in patients with chronic diseases [25] including T2DM
[18]. The literature indicates that HL is an appropriate
predictor for health outcome in patients [26], and low HL
is associated with a wide variety of adverse complications
on health care process and outcomes [27]. Also, optimal
HL seems critical to improving HRQL and health status,
particularly when targeted primary and secondary pre-
ventive strategies are struggling to achieve the expected
rates [28, 29].

To address and to help bridge the gap between HL and
health outcomes, particularly in the diabetic popula-
tion, we conducted this study to explore the association
between HL, self-care behaviors and HRQL among a
population-based sample of adults with T2DM.

Material

Study setting and subjects

We conducted a cross-sectional study from September
2019 to February 2020 among T2DM patients in Sarab
city, East Azerbaijan Province, Iran. East Azerbaijan
Province is situated in northwestern Iran and has mostly
foothill and mountainous areas with an area of around
45,490 square kilometers. The province is bounded in
the north by the Republic of Azerbaijan and Armenia.
Sarab is located east of the province and sided the prov-
ince of Ardabil. Its capital, Sarab city is 636 km. from
Tehran, 130 km. from Tabriz to the east of Bostan Abad.
This township resting amongst the high mountains of
Bozqoosh and Sahand.

Based on the test exam from the t-test family, and from
the “correlation: point biserial model” in the statistical
test, using the G*Power software, the input parameters
for two-tail hypothesis, effect size=0.245, « error proba-
bility =0.05, power (1-p error probability =0.95), respec-
tively, the sample size determined as 205 [30]. Finally,
192 people agreed to participate in the study and all of
them completed the written questionnaire (Response
rate =93.7%) to participate in the study.

Data collection

Participants were recruited randomly from health cent-
ers by medical records among 6000 patients by using the
command “=RANDBETWEEN(1,6000)” in the Excel
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software. The study sample was invited from amongst the
people who met the study entry criteria. Subsequently,
after referring to the healthcare centers and giving a com-
plete explanation to the subjects and obtaining informed
consent from them, they answered to the questionnaires
in a consultation room. Besides filling the questionnaires,
the participants interviewed by trained interviewers. The
interviews lasted approximately for 25 min.

Inclusion criteria were diagnosis of T2DM in accord-
ance with the final diagnosis instructions of the Iranian
national laboratory standards, > 30 years of age, with or
without complications, lack of chronic illnesses and dia-
betes complications, and at least a six-month history of
diabetes and having low education (secondary education
and lower). The exclusion criteria were as follow: not hav-
ing psychotic disorder, dementia, or blindness and refusal
of participation and any medical problems that prevented
self-care behaviors (such as exercise and regular physical
activity) in the study.

Study instruments and their validity and reliability

The instruments for collecting data included: (1) demo-
graphics form; (2) health literacy questionnaire; (3) dia-
betes self-care behavior questionnaire; (4) WHO quality
of Life-BREF (WHOQOL-BREF).

Demographics form

The demographics form consisted of gender (male,
female), age (>50, 50<), job (employed, unemployed,
housewife), marital status (married or unmarried).

Health Literacy Questionnaire (HLQ)

To assess HL was used a valid and reliable tool which was
established by Montazeri et al. [31]. A full explanation of
the HLQ and its five subscales is described as follow:

1 Reading health information the four-item subscale
was evaluated on a five-point Likert-type scale rang-
ing from 1 to 5 (1=completely difficult through
5=completely easy). An example of this aspect was:
“reading health education materials (e.g., booklet,
pamphlet, and educational brochures) was easy for
me”. Cronbach’s alpha for this subscale was measured
0.72. The total possible scores varied from 4 to 20.
The higher the score, the greater the reading abilities.

2 Understanding health information was assessed using
seven items (e.g., “I can acquire the required health
and medical information from various sources”).
Each item was scored on a 5-point scale from 1 to
5 (1=completely difficult through 5=completely
easy). For this subscale, Cronbach’s alpha was 0.86.
The theoretical range for this subscale was 7-35 and
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the higher the ratings, the more comprehensible to
understand health information.

3 Appraisal of health information was assessed apply-
ing four items. (e.g., “I can get information about
healthy nutrition”). Each item was scored on a five-
point Likert-type scale that ranged from 1 (never)
to 5 (always). Cronbach’s alpha for this subscale was
0.77. The total score on this subscale could range
from 4 to 20. A high total score shows a high ability
of appraisal of health information.

4 Ability to access health information was measured
by six items (e.g., “I can obtain information about
my illness”). A five-point Likert-type scale was used
(always=5, most of the time=4, sometimes=3,
seldom =2 and never=1). Cronbach’s alpha for this
subscale was 0.86. The total possible scores ranged
from 6 to 30, higher the score, the more ability to
access health information.

5 Decision making was a twelve-item subscale designed
to measure the ability to decide health-related behav-
iors. Sample of items is: “I avoid doing things or tak-
ing materials that might increase my weight” even if
the symptoms of the disease would be disappeared.
The items were scored on a five-point Likert-type
scale ranging from 1 to 5 (always=5, most of the
time =4, sometimes=3, seldom=2 and never=1).
For this subscale, Cronbach’s alpha was 0.89. The
higher the ranking, the better decision making was
concluded.

Diabetes self-care behavior questionnaire

We used a 12-item summary of diabetes self-care activi-
ties scale, [32] to measure self-care performances. This
questionnaire had been validated by Didarloo et al,
among people with type 2 diabetes in Iran [33]. The
Cronbach’s alpha was assessed 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.

WHO Quality of Life-BREF (WHOQOL-BREF) questionnaire

A standardized Persian version of the WHO’s question-
naire (WHOQOL-BREF) was applied to assess HRQL
among participants. Validity and reliability of this trans-
lation of WHOQOL-BREF was approved in a study
conducted by Nejat et al. [34] in Iran. This instrument
includes four domains: physical health (7 items; a =0.70),
mental health (6 items; a=0.73), social relationships
(3 items; a=0.55), and environmental health (8 items;
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a=0.84). The items were rated on a five-item Likert scale
ranged from 1 to 5 for all the domains. The scoring of the
answers to items 3, 4 and 26 has been reversed. A score
of 0 to 100 has been obtained after performing the calcu-
lations at each domain. The ranking of O shows the poor-
est quality of life and the best condition calculated as 100.
Such values can also be translated to a ranking of 4 to 20
[35]. In this study the scores range from 0 to 100 in each
dimension.

Statistical analysis

For the categorical variables, percentages and frequen-
cies applied while for the continuous variables, the mean
and standard deviation or median and quartile deviation,
depending on the distribution of the data. All analyses
were conducted using SPSS 21.

Bivariate comparisons were performed using the inde-
pendent samples T-test for quantitative variables. Pear-
son Correlation are used in to measure a relationship is
between between HL and self-care with HRQL. Pearson’s
r can range from —1 to 1.

Hierarchical regression analysis for HRQL was carried
out by entering 3 separate blocks of independent vari-
ables. Block 1 consisted of age, gender, job, marital sta-
tus which were operationally defined as the demographic
characteristics and were entered first. Block 2 included
HL dimensions. Block 3 was consisted of the scores from
demographic characteristics, HL, self-care behaviors.
After the entry of each block, we measured the adjusted
R2 change to decide the proportion of variance described
by HRQL. Tests for multi-colinearity, normality, and
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influential data points demonstrated that the assump-
tions of regressions were met. The significance level was
set to a=0.05.

Results

Table 1 demonstrates the demographics of the par-
ticipants. The mean age of participants was 58.12 years
(SD=11.83) and among the 192 T2DM, 72.4% of them
were in age groups of 50 and higher, over half of the
samples were male (55.2%), and also, only 19.8% of the
patients were unemployed. Most participants were mar-
ried (82.3%) (Table 1).

Health-related quality of life

The mean score of patients’ quality of life in dimen-
sions of physical health was 48.32413.43, mental health
47.74+11.70, social relationships 48.44 4+ 16.74 and envi-
ronmental health 47.30 4= 14.35.

In terms of age groups, significant differences were
observed in all aspects of quality of life of the patients (p
value <0.05), except for mental health dimension. There
was significant difference between physical health and
the age group (p value =0.037); mental health and the job
(p value =0.030); social relationships and the age groups
(p value=0.016) and the job (p value=0.025); environ-
mental health and the age groups (p value=0.011) and
the job (p value =0.009) (Table 1).

As it can be seen in Table 2, all health literacy
dimensions and self-care behaviors except medica-
tion domain were positively correlated with the overall
HRQL (p value <0.05) (Table 2). Descriptive statistics

Table 1 Relationship between HRQL and some of demographic characteristics among participants

Variables F (%) PH* p value MH* p value SR* p value EH* p value
Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Age groups (years)**
50> 53(27.6) 51.54(13.02) 0.037 50.20 (10.54) 0.082 51.90 (16.91) 0016 51.64 (14.07) 0011
50< 139(72.4) 47.17 (13.44) 46.80 (12.02) 47.15 (6.55) 45,65 (14.16)

Gender**
Male 106 (55.2) 48.83(13.72) 0.624 47.68 (11.75) 0.984 48.69 (17.99) 0443 48.01 (14.78) 0.487
Female 86 (44.8) 4782 (13.12) 47.81(11.70) 48.13 (15.17) 46.45 (13.85)

Job*
Employed 77 (40.1) 50.24 (13.91) 0.067 49.83 (11.56) 0.030 5043 (16.96) 0.025 5041 (14.15) 0.009
Unemployed 38(19.8) 4413 (13.25) 4342 (11.44) 41.76 (19.45) 41.94(16.10)
Housewife 77 (40.1) 48.61(12.72) 4779 (11.53) 49.77 (14.30) 46.84 (12.94)

Marital status**
Married 158 (82.3) 49.01 (13.57) 0.206 4841 (11.471) 0.059 49.34 (16.49) 0.088 48.06 (13.91) 0.086
Unmarried 34(17.7) 4547 (12.56) 44.61 (12.66) 4429 (17.51) 43.76 (15.99)

" PH, physical health; MH, mental health; SH, social relationships; EH, environmental health

* pvalue based t-independent exam

# pvalue based one-way ANOVA exam
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Table 2 Bivariate correlation matrix of the relationship between HL and self-care with HRQL
Variables 1 2 3 4 5 6 7 8 9 10
1. Reading health information 1
2. Ability to access health information 0.688* 1
3. Understanding health information 0.725* 0.747* 1
4. Appraisal of health information 0.618* 0.746* 0.680* 1
5. Decision-making 0.386* 0.732% 0.647* 0.520% 1
6. Diet 0.123 0.141 0.175* 0.254* 0473% 1
7. Physical activity 0.171* 0.207* 0.174* 0.255* 0.192* 0.348 1
8. Glucose testing 0.391* 0.142 0.238* 0.158* 0.103 0.032 0.358*
9. Medications 0.106 0.055 0.083 0.071 0.146* 0.187* 0.205* 0.086 1
10. Quality of Life 0.207* 0.488* 0452* 0.531* 0.562* 0.542* 0.368* 0.174* 0.010 1
" Correlation is significant at the 0.05 level (two-tailed)
L . Discussion

Table.3 D'St_"bu“o,n of  health Il.teracy SCOT®S  HRQL is one of the important outcomes used to eval-
and dimensions of it's and self-care behavior .

uate the effect of management of chronic diseases on
Variables Mean (+5D) health, and reflects the physical and psychosocial bur-
HL 8666 (1 206) den of a particular disease. Lower HL and self-care
Self-care behaviors 4371 (x1007) were associated with worse HRQL even after adjusting
Reading health information 748 (£4.10) for potential confounders.
Ability to access health information 15.02 (£5.35) In the present StudY’ the mean HRQL score found to
Understanding health information 17.98 (£5.11) I.De 49.14, which was ‘31m11ar to another“study conducted
Appraisal of health information 1051 (£3.08) in the Chaldoran city, West Azerbaijan, Ir?n (201.7)
Decision-making 35,65 (4 7.28) that used the same measurement among patients with

of the measured variables are demonstrated in Table 3,
the highest score belonged to the decision-making and
the lowest dimension was reading health information.

Predictors of HRQL: continuous modeling

In the hierarchical regression model examining effects
of demographic characteristics, health literacy, self-
care behaviors on overall HRQL. In the step 1, demo-
graphic characteristics accounted for 4.6% of the
variation in overall HRQL (F=2.22; p value =0.068),
that is, approximately 4.6% of the variation in over-
all HRQL is explained by the demographic variables.
Table 3 displays that age (= —0.156; p value=0.010)
was statistically associated with better overall
HRQL. HL dimensions as predictor variables (step 2)
explained an additional 47.5% of variation in overall
HRQL (F=35.69; p value<0.001). In step 3, self-care
behaviors were added, which explained an additional
13.6% of the variation (F=17.39; p value<0.001). In
total; demographic characteristics, HL dimensions and
self-care behavior were able to explain 65.5% of the
variation in overall HRQL (Table 4).

T2DM [36], and indicates that the patients with T2DM
had a poor HRQL in both studies. In this study, also,
HRQL of the participants was lower in domains of
mental health and environmental health. This find-
ings is consistent with studies conducted by Babazadeh
et al. (2017) [36] in Iran and Wang et al. (2001) [37] in
China on patients with T2DM. One possible reason for
the poor quality of life of patients in the mental health
domain may be the effect of physical disorders on psy-
chological health.

A significant association was found between age
groups and domains of the HRQL except mental health.
Similar to our finding, another study showed that with
increasing the patients’ age, their HRQL significantly
decreased [38]. In another study conducted by Lindsay
et al. (2011), the HRQL score declined with increasing
age [39]. Also, in Glasgow et al. (1997) study indicated
that younger patients had a better HRQL [40]. As the
age increases, the risk of developing other diseases and
the complications of diabetes will also increase.

In the current study, we found that having a job has
positive effect on HRQL which is consistent with a prior
study in Romania [41]. Having a job might be associ-
ated with a better economic situation and on the other
hand, having one’s own income is likely to be related to
having financial advantages and more welfare.
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Table 4 Hierarchical linear regression for prediction HRQL through demographic characteristics, self-care behaviors

and health literacy

Variables B R2 change F change SE p value
Step 1
Age —0.156% 0.046 222 8.17 0.068
Gender 0.033 13.98
Job 0.074 778
Marriage 0.117 9.26
Step 2
Age —0.124* 0475 35.69 6.16 0.001
Gender 0.001 1031
Job 0.059 5.80
Marriage 0.106* 6.70
Reading health information 0.478* 0.96
Ability to access health information 0.372* 0.87
Understanding health information 0.089 0.99
Appraisal of health information 0.266* 1.35
Decision-making 0.380* 048
Step 3
Age —0.126% 0.136 17.39 542 0.001
Gender 0.074 8.98
Job 0.040 5.07
Marriage 0.113* 5.84
Reading health information 0.372% 0.96
Ability to access health information 0.364* 0.76
Understanding health information 0.088 0.85
Appraisal of health information 0.148 1.18
Decision-making 0.208* 046
Diet 0.341* 0.39
Exercise 0.126* 0.78
Glucose monitoring 0.143* 144
Medications 0.081 237
Total R2 - 0.655 - -
Adjusted R2 - 0.630 - -

*p <0.05

Similar to the findings of this study, Zareipour et al.
[42] found a statistically significant association between
HRQL and marital status of the patients. Rikard et al.
(2016) believe that marriage as a social resource can
improve one’s HL skills and subsequently prolong one’s
lifespan [43]. According to the literature, marriage can
lead to reinforcement of social communication and
increase of support networks, as well as economic sup-
port for the payment for healthcare [44].

In this study, statistically significant positive asso-
ciation was observed between HL dimensions and the
HRQL. Moreover, HL. dimensions are able to predict
47.5% of the total variation in HRQL. In this regard, con-
troversial findings have been reported in various studies.

For example, in a study by Couture et al. [45] no associa-
tion was found between HL and the HRQL, while one
systematic review study demonstrated that higher HL
leads to significant improvement in T2DM-related HRQL
[46]. A meta-analysis on this relationship would be help-
ful for further research. The finding of this study means
that people with low HL may pay low attention to their
health status and thus have unhealthy behavioral patterns
that have contributed a decline of HRQL [47]. The study
of Sayah et al. (2016) in Alberta, Canada. also, revealed
that low HL can lead to worse HRQL among adults with
T2DM [18]. In another study, Lee et al. in China indi-
cated that HL has direct positive effect on HRQL [48].
In addition, conducted studies in chronic disorders have
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reported that HL is an important predictor of health out-
comes, like complications and HRQL [49]. Among the
HL dimensions, reading health information was most
important predictor of HRQL.

Text understanding is a process by which the reader
goes through interaction and exposure to written lan-
guage and at the same time it means extraction of con-
cepts. The ability to understand is a mental process that
people use to value their written forms and, with this
skill, they extract meanings of different texts. Thus, the
cause of obtaining these results is that understanding
is mostly under the influence of internal factors [50].
Given the perceived challenges of inadequate HL in the
self-management skills of diabetes, patients with inad-
equate HL are more likely to have problems in following
the instructions of the care providers, reading prescrip-
tion labels, and comprehending patient education mate-
rials [51]. These findings recommend that interventions
should focus on promoting HL, especially increasing the
ability to read health labels, in order to improve health
outcomes like HRQL among patients with diabetes.

Our study presented that self-care behaviors has sta-
tistically significant positive correlation with HRQL.
Also, self-care behaviors as predictor variables explained
an additional 13.6% of variation in HRQL. A systematic
review of clinical trials involving hospital discharge inter-
ventions showed that self-care in a community-based
sample of older adults with chronic care needs results in
less re-admission to the hospital and reduction in nega-
tive consequences [52]. Our study adds to these positive
findings. Lee et al. [48] indicated that self-care activities
are crucial to the link between HL and HRQL. Shi et al.
[53] showed that HL was associated with blood glucose
self-monitoring behaviors. HL impacts the health out-
comes, and the pathway linking HL to HRQL is likely
behavioral in nature, i.e., through disease self-manage-
ment and self-care provided through clinicians. Similar
with those found in previous study [36], of the self-car
aspects, diet was strongest predictor of quality of life. In
another study conducted in Iran on patients with dia-
betes, the researchers reported that nutritional perfor-
mance can be effective to improve quality of life [54].
Therefore, interventions aiming at increasing the HRQL
of diabetic patients should be taken in to account the
nutrition and education of these patients for self-care.

Limitations

The data are cross-sectional and therefore a causal
association between health literacy and HRQL cannot
be inferred. Responses to the questions of health lit-
eracy, HRQL, and socioeconomic factors are based on
self-reporting and could be subject to social desirability,
nonresponse, and other sources of bias. Our findings
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should therefore be replicated in the future with other
quality of life instruments that require even lower lit-
eracy levels. We examined a population of subjects
with low education (secondary education and lower)
in Sarab city, East Azerbaijan province, which may not
represent the population of adults with T2DM. One of
the reasons for preferring people with low education
was that the factors influencing their self-care actions
might different from those with higher education.
Also, in this study, appraisal of health information and
understanding health information were not significant
predictors of HRQL that one of the possible reasons
could be low health literacy of participants. Majority of
the participants in this sample were 50 years of age or
older. One of the possible reasons for the participation
of older people can the increased prevalence of diabe-
tes with age.

Conclusion

Our findings revealed that the HRQL of the T2DM
patients, especially in both mental and environmental
domain, is low. This finding recommends the impor-
tance of considering mental health related quality of
life and environmental when developing interventional
programs. All of the HL dimensions, except under-
standing health information and appraisal of health
information, influence the HRQL in T2DM patients.
Although, it seems that diet and ability to read health
information be the most important factors of HRQL in
T2DM patients. Interventions aimed at improving the
diet and increasing ability to read among patients with
T2DM is urgently needed. In total, more than half of
the variation of HRQL was explained by the HL and
self-care behaviors. Thus, adoption of health behaviors
and increasing the HL can be best practices for improv-
ing the HRQL among T2DM patients.
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