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Self-Care behaviors and their association
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Abstract

Purpose Type 1 diabetes mellitus (T1DM) is the most common endocrine disorder during adolescence. Self-

care behaviors are the cornerstone of diabetes management. Effective self-care behaviors require individuals to
perform a range of complex daily tasks, including monitoring blood glucose, adhering to dietary recommendations,
administering insulin, and recognizing symptoms of hypo- or hyperglycemia. Two critical psychosocial and cognitive
factors that influence the success of self-management are self-efficacy and health literacy. There are limited studies
on the factors related to self-efficacy and health literacy associated with self-care behaviors among adolescents with
T1DM in the Arab World, including Palestine. Therefore, this study investigated the associations between self-efficacy,
health literacy, select demographic variables, and self-care behaviors among adolescents with T1IDM in Palestine.

Methods A cross-sectional correlational design was used, and 156 adolescents aged 14-18 years were selected by a
convenience sampling method from primary healthcare settings in Palestine between February and June 2024. A self-
reported questionnaire was used to collect data, which included demographic variables, the Diabetic Health Literacy
Scale, the Self-Efficacy for Diabetes Scale, and the Self-Care Inventory. Descriptive statistics, Pearson’s and point biserial
correlation tests, and multiple linear regression were used to examine the relationships between the study variables.

Results Participants reported high levels of self-efficacy (M=108.80, SD=14.92), low levels of health literacy
(M=2.12,5D=0.78), and low engagement in self-care behaviors (M=33.82, SD=7.79). A positive correlation was
found between self-efficacy and self-care behaviors (r=0.396, p <0.01). In contrast, age was negatively associated
with self-care behaviors (r=-0.249, p <0.01). Furthermore, self-efficacy and age were significant predictors of self-care
behaviors (3=0.196, p<0.001; 3 =-1.256, p<0.01, respectively).

Conclusions This study helps policymakers, healthcare providers, and parents develop strategies to enhance

self-care behaviors through targeted interventions and educational programs. The findings may guide any future
educational program or training sessions to improve self-care behaviors among adolescents with TIDM.

Keywords Adolescents, Health literacy, Self-care behaviors, Self-efficacy, Type 1 diabetes mellitus

*Correspondence: 2Community Health Nursing, Faculty of Nursing, Al- Zaytoonah University
Malakeh. Z. Malak of Jordan, Amman, Jordan

malakeh.m@zuj.edujo; malakehmalak@yahoo.com 3American University of the Middle Fast, Egaila 54200, Kuwait

"Head Nurse PICU, Registered Nurse, Palestine Medical Complex, “Mental Health Nursing, Faculty of Nursing, Arab American University,
Ramallah, Palestine Jenin, Palestine

© The Author(s) 2025. Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the

licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or
exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http:/creati
vecommons.org/licenses/by-nc-nd/4.0/.


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1186/s40359-025-03136-7
http://crossmark.crossref.org/dialog/?doi=10.1186/s40359-025-03136-7&domain=pdf&date_stamp=2025-7-15

Ayed et al. BMC Psychology (2025) 13:793

Introduction

Type 1 diabetes mellitus (T1DM) is the most common
endocrine disorder among adolescents [1-3]. TIDM
refers to juvenile or insulin-dependent diabetes [4].
The hallmark of TIDM is the autoimmune destruction
of pancreatic B -cells due to the presence of genetic or
environmental factors, which results in chronic hyper-
glycemia (ie., requiring lifelong exogenous insulin
administration) [5, 6]. The global population affected by
diabetes increased significantly, rising from 200 million
in 1990 to 830 million by 2022. The rate of increase has
been notably faster in low- and middle-income countries
compared to high-income nations [7]. In 2021, diabetes
and diabetes-related kidney disease were responsible for
more than 2 million deaths [7]. Additionally, elevated
blood glucose levels contributed to approximately 11%
of all cardiovascular-related fatalities [7]. Diabetes causes
acute complications, including diabetic ketoacidosis,
which requires urgent management in addition to long-
term complications including microvascular and mac-
rovascular diseases [8]. Diabetes can be managed, and
its complications avoided or delayed with diet, physical
activity, medications, and regular screening [1, 9, 10].

Adolescence is a critical stage of development that
involves a variety of physical, cognitive, and psychosocial
changes [11]. It is a critical period marked by increasing
independence, emotional variability, and the transition
from parental to self-care responsibilities [11]. Moreover,
adolescence is a formative period when lifelong habits are
established; therefore, it is a suitable time for adopting
preventive actions and applying self-care behaviors [12].
These behaviors are related to the actions that an individ-
ual undertakes to prevent diseases or complications, and
to maintain or promote health. In other words, it is the
process of making decisions that maintain physiological
stability, and effectively responding to symptoms when
they emerge [12]. It is necessary to maintain the psy-
chological dimension of adolescents living with TIDM.
Diabetes distress—the emotional burden and stress
specifically related to managing a chronic condition—
can significantly impact an adolescent’s mental health
and overall well-being. Persistent distress may lead to
reduced motivation, lower self-efficacy, and poorer self-
care behaviors, ultimately affecting both glycemic man-
agement and quality of life [13, 14]. Therefore, effective
diabetes care should take a holistic approach, integrating
mental health support with physical health monitoring to
ensure comprehensive and sustainable management of
the condition.

Most T1DM management relies on self-care behaviors
[15]. Therefore, adopting appropriate self-care behaviors
can reduce the burden of the disease and its mortality
[15]. Despite the known complications associated with
T1DM, a significant proportion of people struggle with
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consistent self-care. For example, a study conducted in
Italy found that only 34.8% of adults with TIDM dem-
onstrated adequate self-care management, while 74.0%
had adequate self-care maintenance and 68.5% engaged
in proper self-monitoring [16]. Similarly, research in Jor-
dan indicated that a substantial number of people with
T1DM patients exhibited low levels of self-care manage-
ment, particularly in areas such as healthy eating, physi-
cal activity, and blood glucose monitoring [17]. Many
factors affect self-care behaviors among people with dia-
betes, including health literacy, and self-efficacy [18].
Self-efficacy is a perception of one’s ability to success-
fully perform tasks. Self-efficacy explains why adolescents
seek out information and how they behave [19]. High
self-efficacy is necessary for the successful management
of diabetes, and it is a cornerstone of self-care [20]. Peo-
ple with high self-efficacy are generally more motivated
and persistent in managing their diabetes, even when
confronted with challenges [21]. Research indicates that
increased self-efficacy is closely linked to better adher-
ence to self-care behaviors, leading to improved glycemic
management. Moreover, strong self-efficacy contributes
to greater emotional resilience, helping individuals bet-
ter cope with the psychological demands of living with
a chronic condition like diabetes [18]. In contrast, low
self-efficacy can have serious negative consequences
for individuals with TIDM. When people lack confi-
dence in their ability to manage their condition, they are
more likely to engage in poor self-care behaviors, such
as irregular insulin administration, inadequate blood
glucose monitoring, and unhealthy dietary choices [20,
22]. This often results in not achieving glycemic targets,
increased risk of acute complications (e.g., hypoglycemia
or diabetic ketoacidosis), and long-term diabetes-related
complications [20, 22]. Additionally, low self-efficacy can
contribute to psychological distress, reduced quality of
life, and higher rates of treatment nonadherence during a
critical developmental period like adolescence [18]. Pre-
vious studies conducted among young adults with TIDM
reported moderate to high levels of self-efficacy [20, 23].
Atiyeh [24] reported that Jordanian adolescents had high
self-efficacy in handling the fundamental aspects of dia-
betes management, but showed moderate to low confi-
dence in more complex tasks, such as adjusting insulin
doses to address blood glucose fluctuations, calculating
carbohydrate intake, and managing ketoacidosis inde-
pendently at home. Mohammad [22] reported that more
than half of Egyptian children had very poor self-efficacy.
Health literacy refers to an individual’s ability to access,
understand, evaluate, and apply health information to
make informed decisions regarding their care [25]. For
individuals with diabetes, particularly those managing
insulin therapy, this includes understanding how to read
nutrition labels, interpret blood glucose readings, adjust
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insulin dosages, and follow medical instructions [26].
Inadequate health literacy among individuals with diabe-
tes is associated with poor diabetes knowledge, reduced
self-care behaviors, and an increased risk of complica-
tions [26]. Different levels of diabetes health literacy were
reported among adolescents in the literature. Accord-
ing to a World Health Organization (WHO) survey in
2017/2018 in 10 countries in Europe, 13.3% of adoles-
cents had low health literacy, and 19.9% had high health
literacy [27]. While adolescents in the Eastern Mediterra-
nean region were found to have low to moderate levels of
health literacy [28]. A study in Taiwan revealed that 50%
of adolescents with T1IDM had sufficient health literacy,
and 30% had problematic health literacy [29]. On the
other hand, inadequate health literacy levels were found
in Brazil, Pakistan, United Kingdom among adolescents
[30].

Self-efficacy and health literacy are especially impor-
tant for adolescents with T1DM who face unique devel-
opmental and psychosocial challenges. Poor adherence
to diabetes management during this stage can lead to
serious short- and long-term complications [31]. More-
over, integrating diabetes care into adolescents’ every-
day routines, including school, social activities, and peer
interactions is necessary to support normal development
and facilitate effective lifelong management of the disease
[32]. Addressing both health literacy and self-efficacy
among adolescents with T1DM is therefore vital to sup-
port their ability to make informed decisions and build
their confidence in self-care behaviors.

Conceptual framework

Self-care behaviors refer to the decisions and actions
taken to prevent disease or improve health [33]. For ado-
lescents with T1DM, these behaviors include healthy
eating, adequate physical activity, blood glucose monitor-
ing, adherence to medical treatment, problem-solving,
healthy coping, and reduced complications [34]. Effective
management of T1IDM aims to maintain blood glucose
levels close to glycemic targets [35]. According to guide-
lines by the International Society of Pediatrics and Ado-
lescents (ISPAD) for the management of T1IDM among
adolescents, the target level of Hemoglobin Alc (HbAlc)
should be <7.0% if reached without severe incidences of
hypoglycemia [36].

As previously mentioned that self-care behaviors are
influenced by both self-efficacy and health literacy [18].
Self-efficacy refers to the faith in one’s abilities to orga-
nize and execute the courses of action needed to manage
situations successfully [37]. Self-efficacy, in the context
of diabetes, refers to the personal belief of how well indi-
viduals with diabetes are able to manage their condi-
tion, including their ability to follow dietary guidelines,
maintain an exercise routine, and adhere to prescribed
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medical treatments [38]. To achieve the desired self-care
behaviors, adolescents must have faith and belief in their
skills. Higher self-efficacy is associated with better appli-
cation of self-care behaviors, improved glycemic control,
lower levels of diabetes-associated distress, and fewer
complications [20, 39].

Health literacy is another antecedent for effective
self-care behaviors. Health literacy describes the social
and cognitive abilities that enable a person to acquire,
process, and understand health information and make
appropriate decisions about lifestyle and medical treat-
ments [40]. Accurate information is the foundation upon
which effective self-care behaviors are built, thus, it is
critical to provide adolescents with reliable and precise
information about T1DM so they can adopt healthy hab-
its and take responsibility for their health [41, 42].

Situation in palestine

In Palestine, the prevalence of diabetes was 15.3% in
comparison with a global prevalence of 6% in 2023. It is
estimated that 4.4% of people with diabetes had TIDM
[43]. The healthcare systems in Palestine face numerous
challenges due to ongoing armed conflicts, occupation,
and socioeconomic constraints, which result in consider-
able problems, such as limited access to healthcare and
a lack of medicines and supplies [ 44, 45, 46]. A previous
study conducted in Palestine revealed that most ado-
lescents with T1IDM lacked the motivation to seek out
health information [44]. Another Palestinian study found
that only 5.5% of the adolescents with T1IDM had high
health literacy [45]. Moreover, Palestinian adolescents
with T1IDM have been reported to face numerous diffi-
culties in diabetes management, with many not adhering
to the dietary recommendations, resulting in not achiev-
ing glycemic targets [46]. It was reported that among Pal-
estinian adolescents with T1DM, non-adherence rates
were 66% for glucose testing, 89% for dietary recom-
mendations, 79% for exercise, and 21% for timely insulin
administration [47].

There is a lack of studies assessing the levels and the
relationships between all of the previously mentioned
interrelated variables (i.e., health literacy, self-efficacy,
and self-care behaviors) among Palestinian adolescents
with T1IDM. Despite the importance of addressing self-
care behaviors among this cohort, the research on this
topic is scant and limited [47]. This presents a gap that
this study aimed to fill. The results of this study can pro-
vide preliminary information about the situation of Pal-
estinian adolescents with T1IDM and the associations
between self-efficacy, health literacy, and self-care behav-
iors among this cohort. The results can guide policymak-
ers, healthcare professionals, parents, and adolescents
to develop strategies to enhance self-care behaviors.
Additionally, targeted interventions and educational
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programs can be tailored based on the findings of this
study to promote health literacy and self-efficacy, which
will positively reflect on self-care behaviors and improve
adolescents’ quality of life. Therefore, this study aimed to
answer the following questions:

+  What are the levels of self-efficacy, health literacy,
and self-care behaviors among Palestinian
adolescents with TIDM?

+ What is the relationship between select demographic
characteristics (age, biological sex, parents’
educational level, monthly family income, place of
residence, and duration of diabetes), self-efficacy,
health literacy, and self-care behaviors among
participants?

+  What are the predictors of self-care behaviors among
participants?

+ Is there any effect of self-efficacy, health literacy, and
self-care behaviors on HbA1C among participants?

Methods

Study design, setting, and sampling

This study used a cross-sectional, descriptive correla-
tional design. This study was conducted between Febru-
ary and June 2024.

The target population included all adolescents in Pal-
estine aged 14—18 years who had T1DM and were regis-
tered in diabetic outpatients’ clinics affiliated with private
or governmental hospitals. According to the Palestinian
Ministry of Health, the total number of Palestinians with
T1DM was 980, and the number of adolescents was 404
in 2022 [48]. A total of 20 outpatient clinics were selected
to collect data, representing all the major governments in
Palestine including Jerusalem and the West Bank.

Participants were recruited using a convenience sam-
pling method. The required sample size was determined
using G*Power software (version 3.0.10), with an alpha
level of 0.05, an effect size of 0.15, and a power of 0.90,
accounting for 10 predictors: age, biological sex, moth-
er’s educational level, father’s educational level, monthly
family income, residence, duration of diabetes, HbAlc,
self-efficacy, and health literacy. Based on these param-
eters, a minimum of 147 participants was needed to con-
duct a regression analysis. To compensate for potential
incomplete or missing responses, an additional 10% was
added, making the minimum required sample size 162.
Participants were eligible for inclusion if they met the
following criteria: (a) aged between 14 and 18 years; (b)
diagnosed with T1DM for at least six months; and (c)
had legal guardians who consented to participate in the
study. This age range was selected as adolescents at age
14 are expected to be cognitively and socially equipped
to engage in self-care and health-related decision-mak-
ing, and people are considered adults after the age of 18
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in Palestine. The exclusion criteria included adolescents
with cognitive impairments or other chronic diseases,
which were identified by reviewing participants’ medical
history. Each participant’s medical record was reviewed
with the help of the staff at the selected settings to con-
firm the diagnosis of T1IDM and to screen for the pres-
ence of other chronic health conditions.

Study measurements

A structured self-administered questionnaire was used
for data collection, which consisted of the following parts:
sociodemographic and clinical data, the Self-efficacy for
Diabetes Scale (SED), the Diabetic Health Literacy Scale,
and the Self-care Inventory (SCI). The sociodemographic
and clinical data included age (where ages from 14 to 15
are considered as young adolescents, and 16 and above
are considered as older adolescents), biological sex,
fathers’ and mothers’ educational levels, monthly family
income, place of residence (i.e. city or village), duration of
diabetes, and last HbAlc level.

The SED, developed by Allen et al. [49], was adopted to
assess participants’ perceived ability to effectively man-
age diabetes-related situations. This scale consists of 35
items divided into three subscales: SED-D: Diabetes-
specific situations (24 items), SED-M: Medical situations
(5 items), and SED-G: General situations (6 items). Each
item is rated on a 4-point Likert scale, ranging from 1
(very sure I can'’t) to 4 (very sure I can). Total scores range
from 35 to 140 and are categorized as follows: 0-35: very
poor self-efficacy, 36—70: poor self-efficacy, 71-105: good
self-efficacy, 106—140: very good self-efficacy [49]. The
original English version of the scale demonstrated good
reliability, with a Cronbach’s alpha of 0.90 [49]. The Ara-
bic version used in this study also showed good reliabil-
ity, with a Cronbach’s alpha of 0.84 [22]. In the current
study, the SED scale yielded a Cronbach’s alpha of 0.878,
indicating good reliability.

The Diabetic Health Literacy Scale, developed by
Lee et al. [50], was designed to assess health literacy
among adolescents with T1DM, covering key domains
including numerical, informational, and communica-
tive health literacy. This scale comprised 15 items, each
rated on a 5-point Likert scale ranging from 1 (strongly
agree) to 5 (strongly disagree) [51]. The total mean score
is interpreted as follows: 1-2.33: low health literacy,
>2.33-3.66: moderate health literacy, and >3.66-5: high
health literacy [51]. The original version of the scale had
demonstrated strong psychometric properties, with a
Cronbach’s alpha of 0.91 [50]. Since Arabic is the native
language of the participants, the scale was translated into
Arabic and then back-translated into English to ensure
linguistic accuracy. An expert in Arabic language (Ph.D.
level) reviewed the translation for appropriateness and
clarity. To evaluate content validity, the Arabic version
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was assessed using the Content Validity Index (CVI). A
panel of five experts in diabetes and endocrine disorders
reviewed the scale and reported a CVI of 1, indicating
excellent content validity. A pilot study was conducted on
20 adolescents to assess the clarity, comprehension, and
time required to complete the scale. The results showed
that the items were clear and understandable, with a
completion time of 15 to 20 min. The reliability of the
scale was assessed using internal consistency measures,
yielding a Cronbach’s alpha of 0.841 in the pilot sample
and 0.832 in the final study sample, indicating good
reliability.

The SCI, developed by La Greca [52], was designed to
assess self-care practices in individuals with TIDM. It
included 14 items that reflected key components of the
T1DM management regimen. The items are categorized
as follows: ketone testing (item 3), insulin administration
(item 4), medical appointments (item 11), blood glucose
regulation (items 1, 2, and 6), insulin and food regula-
tion (items 5, 7, 8, and 9), exercising (items 13 and 14),
and emergency precautions (items 10 and 12). Each item
is rated on a 5-point Likert scale ranging from 1 (never
do it) to 5 (always do this as recommended without fail).
A total score below 34 indicates low self-care behaviors,
while a score above 34 reflects high self-care behaviors
[52]. The SCI demonstrated good reliability and valid-
ity, with a Cronbach’s a of 0.80 [53]. The Arabic version
used in this study also showed acceptable reliability, with
a Cronbach’s a of 0.737 [46]. In the current study, this
inventory demonstrated excellent internal consistency,
with a Cronbach’s a of 0.921.

Ethical considerations

Ethical approval for this study was obtained from the
Institutional Review Board (IRB) of Arab American Uni-
versity, Palestine. Additional permissions were obtained
from the selected outpatient clinics. Prior to partici-
pation, informed consent was obtained from the par-
ticipants’ legal guardians, and verbal permission was
obtained from the participants. To ensure confidential-
ity, the participants were instructed not to disclose their
names or any identifiable information. Both participants
and their legal guardians were informed of their right to
withdraw from the study at any time without any con-
sequences. All collected data were securely stored in a
password-protected electronic file.

Data collection procedures

The primary researcher arranged meetings with the
managers and head nurses at the selected sites to coordi-
nate the data collection process. Subsequently, meetings
were conducted with eligible participants and their legal
guardians during routine follow-up visits, during which
the paper questionnaires were administered. Participants
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who required assistance completed the questionnaires
through interviews conducted by the researcher. All
completed questionnaires were collected by the pri-
mary researcher on the same day. HbAlc results were
extracted from the participants’ medical records. The
total estimated time for participants to complete all ques-
tionnaires was approximately 25 to 40 min.

Data analysis

Data were entered and analyzed using SPSS version
26.0. No missing data were identified. Normality of the
variables was assessed using skewness and kurtosis
coefficients, as well as the Kolmogorov—Smirnov test.
Skewness and kurtosis values fell within the accept-
able range of +1.96 standard errors [54], and the Kol-
mogorov—Smirnov test confirmed that all variables
followed a normal distribution.

Descriptive statistics, including frequencies, percent-
ages, means, and standard deviations, were used to
summarize the study variables. Correlation was used to
examine the relationships between variables. Pearson’s
correlation was used to examine the relationship between
continuous study variables, while point biserial cor-
relation was used to examine the relationship between
categorical and continuous variables. Multiple linear
regression analysis was performed to identify the predic-
tors of self-care behaviors (i.e., sociodemographic and
clinical data, self-efficacy, and health literacy) and predic-
tors of HbA1c including self-efficacy, health literacy, and
self-care behaviors. The Cohen’s guidelines were used
to interpret the analysis of correlation, where 0.10-0.29
indicating weak correlation, 0.30-0.49 indicating moder-
ate correlation, and 0.50-1.0 indicating strong correlation
[55]. A significance level of p <0.05 was applied through-
out the analysis.

Results

A total of 162 questionnaires were distributed, of which
156 were returned, yielding a response rate of 96.3%.
Table 1 presents the sociodemographic and clinical
variables of the participants. According to biological
sex, the majority were female (61.5%), while 38.5% were
male. Regarding parental education, 44.9% of the partici-
pants’ fathers had completed secondary education, and
38.5% of their mothers had completed further education.
More than half of the participants (62.8%) resided in vil-
lages. The mean age of the participants was 15.66 years
(SD=1.53), with ages ranging from 14 to 18 years. The
mean family income was $1,176.45 (SD=676.59), which
is considered average, with a range of $1,000 to $12,000.
Concerning clinical data, approximately 47% of the par-
ticipants had HbA1c levels ranging between 7% and 9.5%.
The mean duration of diabetes was 6.08 years (SD =3.81),
ranging from 1 to 15 years.
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Table 1 Sociodemographic and clinical characteristics of the
participants (N=156)

Characteristic Categories n %

Biological sex Male 60 385
Female % 615

Fathers’ educational level Secondary and less 117 750
Higher than secondary 39 25.0

Mothers’ educational level Secondary and less % 615
Higher than secondary 60 385

Residence Village 98 628
City 58 372

Last HbA1c 5<7.0% 22 141
7.0<9.5% 73 46.8
9.5<11.5% 30 19.2
11.5<13.0% 18 1.5
13% and higher 13 83
Mean (+SD)

Age 15.66 (1.53)

Family income/month (Dollar) 1176.45(676.59)

Duration of disease (year) 6.08 (3.81)

n: number; %: percentage; M: Mean; SD: Standard Deviation
HbA1c: Hemoglobin Alc

Table 2 Levels of self-efficacy, health literacy, and self-care
behaviors among participants (N=156)

Characteristic Categories n (%) M(+SD)

Self-efficacy 36-70 (poor) 4(2.60) 108.80
71-105 (good) 41(26.30) (£14.92)
106-140 (very good) 111 (71.20)

Health literacy = M=1-233 (Low) 113 (72.40) 2.12
M=>233-3.66 33(21.30) (£0.78)
(Moderate)
M=>3.66-5 (High) 10 (6.50)

Self-care <34 (Low) 78 (50.00) 33.82

behaviors >34 (High) 78 (50.00) (£7.79)

n: number; %: percentage; M: Mean; SD: Standard Deviation

Table 3 Correlating factors of self-care behaviors

Variable Self-care behaviors

p.b.r p-value
Biological sex 0.055 0.489
Fathers’ educational level -0.025 0.753
Mothers’ educational level 0.111 0.166
Residence 0.020 0.807

r p-value
Age -0.249 0.002**
Family income/month 0.067 0.406
Duration of disease -0.019 0818
Self-efficacy 0.396 0.000%*
Health literacy 0.010 0.904

p.b.r: point biserial correlation; r: Pearson correlation
** Significant at p<0.01
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Regarding self-efficacy, 71.20% of participants demon-
strated a “very good” level, with a mean score of 108.80
(SD =14.92). In contrast, 72.40% of participants reported
low levels of health literacy, with a mean score of 2.12
(SD=0.78). As for self-care behaviors, 50.0% of partici-
pants scored in the low range, with a mean score of 33.82
(SD =7.79), which is also considered low (see Table 2).

Table 3 shows that a significant negative weak correla-
tion was found between age and self-care behaviors (r =
-0.249, p<0.01). In contrast, a positive moderate correla-
tion was found between self-efficacy and self-care behav-
iors (r=0.396, p<0.001).

As shown in Table 4, the variables that significantly cor-
related with self-care behaviors—self-efficacy and age—
were included in a multiple regression model to identify
the predictors of self-care behaviors. Before analysis,
regression assumptions were assessed. Multicollinearity
was evaluated using the Variance Inflation Factor (VIF)
and tolerance values, with acceptable thresholds set at
VIF<10 and tolerance>0.10. All variables met these
criteria, indicating no concerns with multicollinearity.
Autocorrelation was also assessed using the Durbin-Wat-
son (DW) test statistic, which produced a value of 1.623,
indicating no evidence of significant autocorrelation.

The regression model was statistically significant
(p<0.001), with R=0.478, R* = 0.229, and an adjusted R*
= 0.213, indicating that the model explained 22.9% of the
variance in self-care behaviors. The model showed that
self-efficacy was a significant predictor (p<0.001), with
a beta coefficient of 0.196. This suggested that for each
one-point increase in self-efficacy, self-care behavior
scores increased by 0.196 points. Age also significantly
predicted self-care behaviors (p <0.01), with a beta coeffi-
cient of -1.256, indicating that each additional year of age
was associated with a 1.256-point decrease in self-care
behavior scores.

Table 5 presents the factors influencing HbAlc levels.
The results indicated that self-efficacy, health literacy,
and self-care behaviors did not have a significant influ-
ence on HbAlc (p>0.05).

Discussion

This study aimed to examine the self-care behaviors and
their association with self-efficacy and health literacy
among adolescents with T1DM in Palestine. The study
found that participants reported high levels of self-effi-
cacy, consistent with findings from previous research
conducted in Jordan [20], Canada [56], Brazil [23], and
the United States [57]. However, this result is inconsis-
tent with studies from Iran [58] and Finland [59], which
reported moderate levels of self-efficacy, and with a study
from Egypt that showed low levels of self-efficacy [22].
Self-efficacy is influenced by various factors, including
past experiences and social interactions [19, 36]. One of
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Table 4 Predictors of self-care behaviors: multiple linear regression
Predictor b B t-test p-value 95.0% Cl

Lower Upper
Self-efficacy 0.196 0.375 5173 0.000** 0.121 0.271
Age -1.256 -0.248 -3.478 0.001** -1.969 -0.542
R=0.478, R2=0.229, Adjusted R?=0.213, F=15.020, df=2, p=0.000
Cl=Confidence Interval, b=Unstandardized beta, B=Standardized beta
** Significant at p<0.01
Table 5 Factors influencing HbAlc
Predictor b B t-test p-value 95.0% CI

Lower Upper

Self-efficacy -0.010 -0.139 -1.602 0111 -0.023 0.002
Health literacy -0.097 -0.067 -0.841 0402 -0.324 0.130
Self-care behaviors -0.017 -0.120 -1.386 0.168 -0.042 0.007

R=0.225,R?=0.051, Adjusted R?=0.032, F=2.677, df=3, p=0.049

Cl=Confidence Interval, b=Unstandardized beta, B=Standardized beta
HbA1c: Hemoglobin Alc

the most significant contributors for high self-efficacy is
the previous successful completion of tasks, known as
“mastery experiences” [36, 60]. In this study, the average
diabetes duration of six years among participants most
likely allowed them to encounter and manage multiple
diabetes-related situations, contributing to their high
levels of self-efficacy. Additionally, strong family and
peer support, key elements in enhancing diabetes self-
efficacy [60] may have further reinforced this outcome.
This is particularly relevant in the Palestinian context,
where cultural values emphasize close family bonds and a
strong sense of community [61].

Our study found low levels of health literacy among
participants, consistent with findings from previous
studies [58, 62]. However, other research reported mod-
erate to high levels of health literacy [28— [30, 63, 64].
This discrepancy might be attributed to differences in
the measurement tools used across studies [65]. Addi-
tionally, health literacy is influenced by many factors,
including biological sex, age, cognitive and social skills,
family and peer support, and educational level [60]. In
the Palestinian context, Sarhan et al. [66] reported that
64% of adolescents demonstrated high health literacy;
however, their sample did not specifically focus on ado-
lescents with diabetes. Furthermore, the majority of our
participants resided in rural areas, where health literacy
levels are generally lower than in urban populations [40].
The low health literacy observed in our study might also
reflect a lack of awareness and limited access to targeted
health education programs on T1DM, as well as a short-
age of trained professionals equipped to deliver these
programs to adolescents and their families [67].

This study found that participants reported low levels
of self-care behaviors, a finding consistent with previ-
ous research conducted in Jordan [68], Italy [69], Egypt

[70], Kenya [34], Ethiopia [41], Palestine [47], and Turkey
[71]. However, it contradicts studies from Italy [72], and
the United States [11], which reported moderate levels of
self-care behaviors.

Several factors might contribute to the low self-care
behaviors among our participants. Adolescence is a
developmental stage marked by hormonal and behav-
ioral changes that can complicate diabetes management
[31]. This includes fluctuating blood glucose levels and
behavioral issues such as impulsivity and resistance to
guidance, which may hinder consistent self-care practices
[11, 47]. Social stigma might also play a role, as some
adolescents could feel embarrassed and avoid performing
self-care tasks in public [46, 67]. Multiple stressors affect
adolescents with T1DM, including the pain of frequent
injections, pressure from being observed while man-
aging their diet, and the cognitive burden of daily deci-
sion-making and reminders [73]. These challenges likely
influenced our participants.

Furthermore, the sociopolitical context in Palestine
adds additional layers of difficulty. This study was con-
ducted during the Gaza War, a period of heightened psy-
chological stress and economic hardship, which might
have further impacted self-care behaviors. As noted by
Elissa et al. [74], living with a chronic illness in an occu-
pied region significantly affects diabetes management.
Limited economic resources restrict access to essential
diabetes supplies and tests, such as HbAlc monitor-
ing. High unemployment rates reduce families” ability to
afford glucometers and test strips. Additionally, military
checkpoints and closures between villages and cities cre-
ate barriers to accessing healthcare services, including
specialized diabetes clinics [44].

Our findings showed a significant positive correla-
tion between self-efficacy and self-care behaviors, and
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self-efficacy was the main predictor of self-care behav-
iors. This result is in line with studies conducted in Iran
[75], the USA [57], Ethiopia [41], and Spain [76]. Ban-
dura [77] was a pioneer in conceptualizing the concept
of self-efficacy and explained its major role in performing
actions. High self-efficacy enables people to overcome
challenges and cope with long-term conditions [59].
However, Babazadeh et al. [78] emphasized the impor-
tance of having accurate information about diabetes
alongside self-efficacy in managing diabetes successfully.
Paulsamy et al. [79] concluded that people who have a
strong faith in their capabilities in controlling their diabe-
tes are competent at performing self-care behaviors. It is
widely confirmed that self-efficacy is an essential psycho-
logical component that induces behavioral change and
determines the maintenance and commitment to that
change [19, 20, 80].

Our results showed no significant correlation between
health literacy and self-care behaviors, which is parallel
with an earlier study [65]. In contrast, a previous research
suggested that health literacy had a positive correlation
with self-care behaviors [63]. The lack of association in
our study could be related to the low variability in health
literacy scores, which might have concealed a potential
association. Also, it could be interpreted as Arabic fami-
lies often support adolescents and older adults in manag-
ing their health conditions which could make adolescents
more dependent on their families and limit self-care
behaviors [81, 82]. Therefore, health literacy may not be
perceived as relevant to diabetes self-management due to
these cultural factors. However, the relationship between
health literacy and self-care behaviors remains unclear
and warrants further investigation [65].

The study revealed a negative correlation between age
and self-care behaviors, and age was also a predictor of
self-care behaviors. The younger adolescents demon-
strated higher levels of self-care compared to their older
counterparts. This finding aligns with previous research
conducted in Palestine [47], Ethiopia [41], and Jordan
[66, 68]. In contrast, a study in Egypt by Diab and Hus-
sein [70] revealed that age was a positive predictor of
self-care behaviors. In adolescents with T1DM, increased
psychological maturity leads to an increase in autonomy,
which may result in poor self-care adherence [13]. One
possible explanation is that younger adolescents tend
to receive more social support and guidance from their
parents—a level of support that often diminishes as they
grow older [47]. While older adolescents become more
independent and report stronger loyalty to their peers
than to their parents [65].

The study did not find significant associations between
self-efficacy, health literacy, self-care behaviors, and
HbA1c, suggesting that clinical outcomes like HbAlc are
influenced by a complex interplay of individual, familial,
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and structural factors. For adolescents, simply having
high self-efficacy may not be enough to achieve opti-
mal glycemic control in the face of broader systemic and
psychosocial challenges. HbAlc reflects blood glucose
control over a long period. Thus, short-term or incon-
sistent self-care efforts may not significantly influence it
[13]. Palestinian adolescents with T1IDM often encounter
external challenges that hinder effective disease manage-
ment, regardless of their self-efficacy or health literacy.
These challenges include limited access to insulin and
monitoring supplies due to political and economic insta-
bility, fragmented healthcare services that disrupt con-
sistent follow-up and education, and chronic stress from
conflicts and displacement, which can undermine gly-
cemic control even when self-care knowledge is present
[45, 46].

Strengths and limitations

This study is one of the first studies in Palestine and the
Arab world to address the concepts of self-efficacy, health
literacy, and self-care behaviors together among adoles-
cents with T1IDM. However, this study had several limita-
tions. The data were gathered using self-report methods
that could cause biases. The cross-sectional design made
it unfeasible to establish a causal association between the
independent variables and self-care behaviors. The gen-
eralizability of the results is limited, as certain regions
in Palestine were inaccessible due to ongoing war condi-
tions and the presences of blockades between districts.
No data were collected from the United Nations Relief
and Works Agency (UNRWA) clinics, which prevented
recruiting participants who live in refugee camps in Pal-
estine. The findings are limited by the living conditions
of the target group as they might not be able to priori-
tize health literacy or self-care due to war conditions and
might have difficulty answering the questionnaires. Fur-
ther studies are encouraged to address these limitations.

Implications for practice
Our study provided primary information regarding the
levels of self-efficacy, health literacy, and self-care behav-
iors among Palestinian adolescents with T1DM, in addi-
tion to investigating self-care behaviors correlates among
these participants. Although adolescents with T1IDM in
the current study demonstrated high levels of self-effi-
cacy, their low health literacy and inadequate self-care
behaviors highlight the need for targeted health literacy
interventions. Educational programs should be age-
appropriate, culturally relevant, and designed to enhance
adolescents’ understanding of diabetes management
tasks. This need extends beyond Palestine and reflects a
global concern.

Given the positive correlation between self-efficacy and
self-care behaviors, integrating strategies that strengthen
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self-efficacy while simultaneously enhancing health lit-
eracy may improve engagement in self-care practices
among Palestinian adolescents and adolescents globally.
Special attention should be directed toward older ado-
lescents, as the observed decline in self-care behaviors
with age underscores the need for ongoing support dur-
ing the transition to more independent diabetes man-
agement. These interrelated factors should be carefully
considered when designing interventions to support ado-
lescents with T1DM, both in Palestine and worldwide.
Such interventions require cooperation between relevant
agencies, healthcare providers, policymakers, families,
and adolescents. It is essential to consider the impor-
tance of highly competent adolescents in self-care behav-
iors, including the benefits for themselves, their families,
the health sector, and the community. There is a need
for more comprehensive, skills-based educational and
behavioral programs to strengthen adolescents’ confi-
dence in managing their condition as a means to improve
self-care and enhance greater independence. Strategies
are needed to support the presence of mobile clinics in
villages and remote areas, encouraging healthcare pro-
viders to specialize in diabetes and supply accessible,
necessary equipment and medications. Future research
is needed to investigate factors affecting self-care behav-
iors among this cohort group and examine other possible
correlations.

Conclusion

The current study found that adolescents with T1DM had
high levels of self-efficacy, low levels of health literacy,
and low levels of self-care behaviors. A positive correla-
tion was found between self-efficacy and self-care behav-
iors. A negative correlation was found between age and
self-care behaviors. There was no influence of self-effi-
cacy, health literacy and self-care behaviors on HbAlc.
Therefore, policymakers and healthcare professionals
should develop strategies to enhance health literacy in
order to improve self-care behaviors among adolescents
with TIDM.
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