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Abstract

Background: Diabetes self-management (DSM) is essential for optimal glycemic control
and prevention of complications. Psychological factors, particularly fear of hypoglycemia
(FOH), may be associated with self-management behaviors, yet their relationship with
glycemic outcomes remains unclear. Objective: To examine the associations between FOH,
DSM, and glycemic control (HbAlc) and to identify demographic and clinical factors
associated with DSM among adults with diabetes. Methods: A cross-sectional descriptive
correlational study was conducted among 180 adults attending outpatient clinics at Qassim
University Medical City between October 2025 and January 2026. Data were collected using
a structured questionnaire including demographic and clinical variables, the Diabetes Self-
Management Questionnaire (DSMQ), and a validated FOH screening tool. Glycemic control
was assessed using the most recent HbAlc value documented in the medical record within
the previous three months. Pearson’s correlation and multiple linear regression analyses
were performed using SPSS version 26. Results: The mean DSM score was 26.71 £ 3.57,
indicating a moderately acceptable level, with physical activity as the lowest-performing
domain. The mean HbAlc was 7.95 + 1.85%, reflecting suboptimal control. FOH was
positively associated with DSM (r = 0.49, p < 0.001) but not with HbAlc. DSM was not
significantly correlated with HbAlc. In the regression analysis, FOH showed the strongest
independent association with DSM (3 = 0.44, p < 0.001). The model explained 50.1% of the
variance. Conclusions: FOH was significantly associated with DSM; however, the cross-
sectional design does not allow conclusions regarding whether this association reflects
adaptive concern, maladaptive fear, or greater self-care awareness. The lack of association
between FOH, DSM, and HbA1c highlights the complexity of glycemic control and supports
the need for integrated, patient-centered interventions addressing both behavioral and
psychological aspects of diabetes care.

Keywords: diabetes mellitus; self-management; fear of hypoglycemia; HbAlc; psychological
factors; glycemic control

1. Introduction

Elevated blood glucose levels are an indicator of diabetes mellitus (DM), a chronic
condition that can damage the nerves, vascular system, and other organs. This damage
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is caused by either insufficient insulin production or the body’s failure to use insulin
properly [1]. DM may affect individuals across all age groups, genders, and geographical
locations and is a leading cause of morbidity and death worldwide. Environmental factors
combined with genetic predisposition account for over 90% of type 2 diabetes cases [2].

DM is a major global health concern, ranked among the most serious chronic condi-
tions due to its high prevalence and serious complications [3]. The updated report by the
International Diabetes Federation (IDF) indicates that by 2050, the number of individuals
with diabetes will reach 853 million, accounting for approximately 1 in 8 adults, represent-
ing a 46% increase. Saudi Arabia is one of the top ten countries with the highest prevalence
of DM in individuals aged 20 to 79. By 2024, approximately 5.3 million people are projected
to be living with this condition, and this number is projected to increase to an estimated
9.5 million by 2050 [4,5].

A previous study estimated that complications related to diabetes caused approx-
imately 32,000 deaths [6]. Those with uncontrolled diabetes are more vulnerable to ex-
periencing ramifications such as neuropathy, foot ulcers, cerebrovascular diseases, renal
failure, myocardial infarction, and blindness. Furthermore, DM was found to be the pri-
mary cause of disability in Saudi Arabia [7]. DM patients need to be empowered with the
necessary knowledge and skills to participate in self-care management [8], which calls for
new strategies to improve patient education and management [9].

Diabetes self-management is associated with improved health outcomes and quality
of life [10]. Diabetes self-management (DSM) requires adherence to medication regimens
and lifestyle behaviors, including physical activity, dietary modifications, self-monitoring,
consistent medical appointments, and the management of psychosocial stressors [11], along-
side foot care, smoking cessation, and the self-monitoring of blood glucose (SMBG) and
HbAlc levels [12]. Integrating these actions into daily routines often proves difficult [13],
which can subsequently impede individuals’ capacity to manage their diabetes effectively
and comply with recommended self-care regimens [14]. Consequently, it is imperative
to identify potential barriers to effective self-management and address the underlying
mechanisms to inform the development of interventions that promote self-management.

Managing diabetes is a complex, lifelong process, and maintaining self-management
behavior can be challenging [15]. Patients with diabetes face multiple barriers that hin-
der access to quality care. These include logistic challenges such as difficulty reaching
appointments promptly, particularly in rural areas [16]. Cultural considerations exert a
significant influence on diabetes management and the mitigation of HbAlc levels, par-
ticularly when intertwined with sedentary lifestyles and non-medical determinants such
as concerns about medication side effects (20.4%) and the complexities of polypharmacy
(19.1%) [17]. Moreover, insufficient patient education remains a significant factor in sub-
optimal self-management, particularly regarding medication adherence and its adverse
effects [18].

The goal of diabetic care and treatment is to maintain metabolic control and reduce the
risk of developing microvascular and macrovascular complications [18]. To accomplish this
goal, DM patients must be compliant with insulin or hypoglycemic medications and modify
their lifestyles. Nevertheless, the therapeutic measures essential to attain glycemic control
may lead to vulnerability to hypoglycemia [19]. A blood glucose level below 70 mg/dL
is referred to as hypoglycemia. Hypoglycemia can be classified into three levels: Level 1,
defined as a blood glucose level below 70 mg/dL but at least 54 mg/dL; Level 2, defined
as a blood glucose level below 54 mg/dL; and Level 3, defined as a severe hypoglycemic
event requiring third-party assistance for recovery, regardless of the measured glucose
value [20]. Recurrent hypoglycemia is linked with cognitive impairment, hippocampal
damage, neuropathy, and an increased long-term risk of dementia [21].
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Repeated episodes of hypoglycemia that interfere with activities of daily living can
lead to avoidance behaviors that impede optimal glycemic control and reduce quality of
life, thereby causing psychological distress and the development of fear of hypoglycemia
(FOH). FOH is described as a generalized anxiety disorder marked by a disproportionate
anticipatory response to a perceived threat that is initially real and causes the patient
extreme uncertainty and distress [22].

Earlier research evidence indicated that FOH is more likely to be higher in type
1 diabetes, an insulin-dependent form, than in type 2 diabetes (T2D) [23]. However,
research on FoH in T2D patients has grown steadily, driven by the high prevalence of T2D,
the popularity of intensive glycemic control, and the growing prominence of psychological
issues in these patients [24].

Hypoglycemia may lead to dizziness, fainting, and a feeling of impending death [25].
Thus, the patients may exhibit “overcompensatory behaviors,” such as extremely metic-
ulous blood glucose monitoring, restricting physical activity, intentionally lowering the
necessary medication dosage, or consuming large quantities of carbohydrates to maintain
elevated blood glucose levels [26]. However, FOH represents a significant barrier to blood
sugar control, potentially causing or worsening complications in patients and adversely
affecting diabetes management [27].

Achieving optimal glycemic control remains a major challenge in Saudi Arabia, where
diabetes prevalence and diabetes-related complications continue to impose a substantial
clinical burden. Although diabetes self-management education and glycemic monitoring
are central to care, many patients continue to experience suboptimal control and difficulty
sustaining self-care behaviors. FOH is particularly relevant in this context because it
may influence medication adherence, glucose monitoring, dietary choices, and physical
activity. However, its behavioral effect may differ across patients: in some individuals,
FOH may promote vigilance and preventive self-care, whereas in others it may lead to
avoidance behaviors, intentional maintenance of higher glucose levels, or reluctance to
intensify treatment.

Both type 1 and type 2 diabetes were included because FOH is clinically relevant in
both groups, particularly among patients receiving insulin or hypoglycemia-associated
therapies. Including both groups allowed the study to examine FOH and DSM across a
heterogeneous outpatient diabetes population; however, this heterogeneity was acknowl-
edged as a limitation. Although previous studies have examined DSM and FOH separately,
limited evidence is available regarding how FOH, DSM, HbAlc, and demographic and
clinical factors are interrelated among adults with diabetes in Saudi Arabia. Clarifying these
associations may help identify patient groups who require more individualized educational
and psychological support.

1.1. Aim of the Study

This study aimed to examine the associations among fear of hypoglycemia, diabetes
self-management, HbAlc, and selected demographic and clinical factors among adults
with diabetes.

1.2. Research Questions

1.  What is the relationship between fear of hypoglycemia and diabetes self-management?
2. Is there an association between diabetes self-management and HbAlc levels?
3. Which demographic and clinical factors are associated with diabetes self-management?
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2. Methods
2.1. Study Design

In accordance with the STROBE guidelines, this study employed a cross-sectional,
descriptive, and correlational design to investigate the relationships among the study
variables. This design is suitable for examining target associations and identifying key
predictors without manipulating the research environment. This study also provides
valuable insights that can inform therapeutic strategies and future research.

2.2. Setting

The research was conducted at the Abdullah Alothaim Center for Diabetes and out-
patient clinics for general medicine, family medicine, and endocrinology at Medical City,
Qassim University Hospital, Buraydah, Saudi Arabia. These institutions offer specialized
outpatient services, providing comprehensive evidence-based care to patients with DM and
other chronic and endocrine medical conditions. Data were collected from October 2025 to
January 2026.

2.3. Participants

A consecutive non-probability sampling approach was used. Eligible adults with
DM who attended the selected outpatient clinics for scheduled follow-up visits during the
data-collection period were approached and invited to participate consecutively until the
required sample size was achieved.

This sampling method was preferred because of practical considerations, such as
time constraints and the limited availability of potential contributors. Although efforts
were made to include participants with varied demographic and clinical characteristics,
the consecutive non-probability sampling approach from selected outpatient clinics may
still have introduced selection bias. Therefore, the findings should be interpreted in
relation to this clinical sample and should not be assumed to represent the wider diabetes
population. The eligibility criteria included patients with diabetes mellitus (types 1 and 2)
with a disease duration exceeding one year, aged 18 years or older, capable of effective
communication, willing to participate, and having provided informed consent. Both type
1 and type 2 diabetes were included because FOH is clinically relevant across diabetes
types, particularly among patients receiving insulin or other therapies associated with
hypoglycemia. The study aimed to examine FOH and DSM in a heterogeneous adult
outpatient diabetes population rather than in a single diabetes subtype. To account partially
for clinical heterogeneity, diabetes type and treatment type were included as covariates in
the multivariable regression model.

Patients with severe cognitive impairment or psychiatric disorders that could interfere
with understanding or completing the survey, those requiring immediate hospitalization
due to severe complications or acute medical emergencies, individuals who refused to
participate in the study, and those unable to provide informed consent were excluded from
this study.

2.4. Sample Size

The sample size was calculated for multiple linear regression analysis using an antici-
pated medium effect size (f?> = 0.15), significance level of 0.05, statistical power of 80%, and
14 predictors. The minimum required sample size was 135. A total of 180 participants were
included to compensate for possible incomplete responses.
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2.5. Data Collection

Part I: Personal and clinical data section: The questionnaire gathered data on age,
sex, marital status, education, living conditions, smoking habits, previous DM counsel-
ing sessions, regular exercise routines, treatment duration, duration of DM, presence
of hypertension, high cholesterol, type of DM, and type of treatment, as well as height
and weight.

The Body Mass Index (BMI) for each patient was computed using the Centers for
Disease Control and Prevention (CDC) classification. Height was measured in centimeters
and converted to meters for BMI calculation. BMI was calculated as weight in kilograms
divided by height in meters squared (kg/m?). The participants were classified into four cat-
egories based on their BMI: underweight (<18.5 kg/m?), normal weight (18.5-24.9 kg/m?),
overweight (25.0-29.9 kg/m?), and obese (>30.0 kg/m?). These classifications were based
on universally recognized BMI cutoffs [5].

Part II: The American Diabetes Association’s guidance delineates reasonable glycemic
control as HbAlc values below 7% (<53 mmol/mol), whereas inadequate glycemic control is
characterized by HbAlc levels of 7.0% or higher (>53 mmol/mol) [20]. HbAlc values were
obtained from participants’ medical records. The most recent HbAlc result documented
within the three months before questionnaire completion was used to reflect recent glycemic
control. If more than one HbAlc value was available within this period, the value closest
to the date of questionnaire completion was recorded.

Part III: Diabetes self-management questionnaire—DSMQ

The 16 DSMQ items address various aspects of diabetes self-management. The items
provide a comprehensive overview of various behaviors associated with diabetes self-
care. These behaviors are divided into five primary domains: medication adherence,
dietary management, blood glucose monitoring, physical activity, and communication with
health care providers. Items 1, 4, 6, 10, and 12 were classified as “glucose management,”
whereas items 2, 5, 9, and 13 were designated as “dietary control.” Items 8, 11, and 15 were
designated as “physical activity,” and items 3, 7, and 14 were designated as “healthcare
usage.” Item 16 is intended for inclusion only in the “sum scale” and inquiries about a
general evaluation of self-care [28].

Patients rate the degree to which each description corresponds to their experiences
over the past eight weeks using a four-point Likert scale that ranges from 0 to 3, with
0 meaning “does not apply to me,” 1 meaning “applies to me to a certain extent,” 2 meaning
“applies to me to a considerable extent,” and 3 meaning “applies to me extensively.” This
yields an overall DSMQ score ranging from 0 to 48 [28].

Reverse scoring of negatively keyed items was essential to ensure that higher scores
accurately indicated better self-management behaviors. Therefore, the item scores were
transformed. Adherence to diabetic self-management activities was categorized into three
levels based on DMSQ scores converted to a 0-10 scale: insufficient (score < 5), moderately
acceptable (score 5-8), and optimal (score > 8) [29]. DSMQ has been validated, translated
into many languages (including Arabic), and used in Saudi Arabia [30]. A Cronbach’s
alpha of 0.84 indicates sufficient internal consistency, suggesting that the DSMQ is a reliable
and credible instrument for assessing self-management behaviors among DM patients in
Saudi Arabia [17].

Part IV: Fear-of-hypoglycemia screening

The Fear-of-Hypoglycemia Screener, developed by Liu et al. [31], assesses the level of
fear associated with hypoglycemia. It consists of nine items distributed across two domains:
worry (six items) and avoidance behavior (three items). Each item is rated on a five-point
Likert scale ranging from strongly disagree (1) to strongly agree (5), resulting in a total
score ranging from 9 to 45. Higher scores indicate a greater fear of hypoglycemia.

https:/ /doi.org/10.3390/healthcare14142171


https://doi.org/10.3390/healthcare14142171

Healthcare 2026, 14, 2171

6 of 15

Regarding validity and reliability, the original version underwent exploratory factor
analysis (EFA), which identified a single-factor structure explaining 66% of the variance,
indicating good construct validity. Confirmatory factor analysis (CFA) further supported
this one-factor model, with satisfactory fit indices (CFI = 0.95, TLI = 0.94, RMSEA = 0.06).
The scale also demonstrated high internal consistency, with a Cronbach’s alpha of 0.88. In a
previous study conducted among 300 Arabic-speaking patients, the scale demonstrated
even higher internal consistency, with a Cronbach’s alpha of 0.97 [32].

2.6. Pilot Study

After obtaining formal approval, we obtained consent from the relevant authorities.
Ten percent of eligible patients participated in a pilot study to assess whether the study
tools were reasonable, practical, suitable, and objective. Five experts in medical-surgical,
mental health, and psychiatric nursing evaluated the Arabic versions of the instruments for
cultural relevance, content accuracy, thoroughness, and item clarity, with special attention
to the Saudi culture. It was estimated that participants would need approximately 10 to
15 min to complete the questionnaire.

2.7. Study Procedure

Data collection was performed in the previously outlined settings after obtaining
administrative approval. A certified counselor invited each patient for an interview to
determine eligibility, clarify any questions, and ensure impartial replies. Patients were
informed of the study’s importance and objectives before obtaining informed consent. Pa-
tients completed the questionnaire independently, and the completed forms were collected
promptly to maximize response rates and preserve data integrity.

2.8. Statistical Analysis

IBM SPSS Statistics for Windows (Version 26.0; IBM Corp., Armonk, NY, USA) was
used to analyze the data. Descriptive statistics were computed for all variables included in
the study. Categorical variables were described using frequencies and percentages, whereas
continuous variables were described using means and standard deviations, along with the
range for certain variables. Pearson’s correlation coefficient was computed to understand
the relationship between variables: self-management and glycemic control (HbAlc). The
collected datasets were reviewed for completeness before analysis. No missing values were
identified for the study variables; therefore, no imputation procedures were required, and
all participants were included in the statistical analyses.

Before running the inferential statistics, the assumptions for linear regression were
checked for linearity, normality of residuals, homoscedasticity, and multicollinearity. To
assess for normality, skewness and kurtosis were computed for the variables included in
the model. In addition, the histogram and Q-Q plot were checked for normality of the
data. Similarly, the presence of multicollinearity was checked by computing the variance
inflation factors (VIF).

A standard multivariable (forced-entry) linear regression model was conducted to
identify independent predictors of diabetes self-management. Categorical variables in-
cluded in the multiple linear regression model were entered as dummy variables. For
binary variables, the reference category was coded as 1, while the comparison category was
coded as 0. The reference categories used in the regression model were counseling (Yes),
hypertension (Yes), hypercholesterolemia (Yes), living alone (Yes), regular exercise (Yes),
and type of diabetes (Type 1). For categorical variables with more than two categories,
dummy coding was performed using the selected reference categories: treatment duration
(5-10 years), duration of diabetes (5-10 years), marital status (Married), education level
(bachelor’s degree), and treatment type (combined therapy). Regression coefficients for
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categorical predictors represent the adjusted difference in diabetes self-management scores
associated with the coded comparison category (0) relative to the reference category (1),
while controlling for other variables included in the model.

This modeling strategy was selected to estimate the independent effect of fear of
hypoglycemia while controlling for potential confounding from all other covariates, rather
than prioritizing variable selection.

Regression coefficients (Bs), standard errors (SEs), standardized beta coefficients (f3s),
t-statistics, p-values, and 95% confidence intervals were reported. The model fit was
evaluated using R?, adjusted R?, and the overall F-test. The effect size was calculated using
Cohen’s 2. Statistical significance was set at p < 0.05.

The internal consistency reliability of the main study instruments was assessed using
Cronbach’s alpha. The diabetes self-management scale demonstrated high reliability
(e = 0.87), as did the fear-of-hypoglycemia screener ( = 0.791).

3. Result

Table 1 summarizes the demographic, clinical, and anthropometric characteristics of
the study participants (N = 180). The mean age of the participants was 36.82 & 16.34 years.
Most participants were female (64.4%), single (50.0%), and had a bachelor’s degree (43.9%).
Most participants lived with others (93.3%) and were non-smokers (88.3%). Regarding
clinical characteristics, 35.0% had previously attended diabetes counseling sessions, and
40.0% reported regular exercise. Nearly half had a treatment duration of less than five
years (47.8%) and a diabetes duration of less than five years (43.9%). Hypertension and
high cholesterol levels were present in 37.8% and 39.4% of the patients, respectively. Type 1
diabetes was reported by 70.0% of the participants. The mean height was 160.86 4= 13.92 cm,
and the mean weight was 73.18 £ 14.60 kg. Exclusive insulin therapy was the most common
treatment (58.9%).

Table 1. Characteristics of studied subjects (n = 180).

Variable Category n %
Age (Mean =+ SD) 36.82 +16.34
Gender Female 116 64.4
Male 64 35.6
Single 90 50.0
Married 72 40.0
Marital status Widowed 12 6.7
Divorced 5 2.8
Separated 1 0.6
Bachelor’s degree 79 43.9
Secondary school 57 31.7
Educational level Postgraduate 18 10.0
Primary school 14 7.8
No formal education 12 6.7
o Living with others 168 93.3
Living status Living alone 12 6.7
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Table 1. Cont.

Variable Category n %
. Non-smoker 159 88.3

Smoking status Smoker 1 117
Previously attended DM Yes 63 35.0
counseling sessions No 117 65.0

Yes 72 40.0
Regular exercise regimen

No 108 60.0

Less than 5 years 86 47.8
Treatment duration 5-10 years 61 33.9

More than 10 years 33 18.3

Less than 5 years 79 43.9
Duration of diabetes 5-10 years 63 35.0

More than 10 years 38 211

Yes 68 37.8
Presence of hypertension

No 112 62.2

Yes 71 39.4
High cholesterol

No 109 60.6

Type 1 126 70.0
Type of diabetes

Type 2 54 30.0
Height (Mean + SD) 160.86 4+ 13.92
Weight (Mean =+ SD) 73.18 + 14.60

Exclusive insulin 106 58.9
T Combined with oral medication 46 25.6

ypes of treatment
Oral medication 28 15.5

The mean (SD) self-management score was 26.71 (3.57), with a range of 14-36. The
mean and SD of HbAlc levels were 7.95 (1.85), with a range of 5.0-20.0. The Fear-of-
Hypoglycemia screening mean score was 26.10 (6.69), as shown in Table 2.

Fear of hypoglycemia was positively and significantly correlated with diabetes self-
management (r = 0.50, p < 0.001), implying that the fear of hypoglycemia is positively
related to diabetes self-management. However, fear of hypoglycemia was not significantly
correlated with HbA1lc (r = 0.04, p > 0.05). The relationship between self-management and
HbA1c was negative but not statistically significant (r = —0.13, p = 0.087; Table 3).

Fear of hypoglycemia was the strongest associated factor with self-management in the
multivariable regression model (3 = 0.44, p < 0.001). Counseling was also found to have
a positive relationship with self-management (3 = 0.25, p = 0.001), whereas hypertension
(B =—-0.27, p < 0.001), living alone (3 = —0.20, p = 0.010), and age (3 = —0.16, p = 0.006)
were negatively related to self-management. Education level was found to have a weak
positive relationship (p = 0.042). The regression model accounted for 50.1% of the variance
in self-management (R2 =0.501), as shown in Table 4.
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Table 2. Descriptive Statistics for Main Study Variables (N = 180).

Variable Mean SD Min Max
Self-management (self-care activities) 26.71 3.57 14 36
HbAlc (%) 7.95 1.85 5.0 20.0
Fear-of-hypoglycemia screening 26.10 6.69 9 45
Domain Mean SD Max Standardized (0-10) Category
Glucose management 8.10 2.69 15 5.40 Moderately acceptable
Dietary control 6.87 2.11 12 5.73 Moderately acceptable
Physical activity 4.23 1.93 8 4.70 Insufficient
Healthcare usage 6.71 1.65 9 7.46 Moderately acceptable
Overall item 0.80 0.68 2 - -

Total DSMQ 26.71 3.57 46 5.56 Moderately acceptable

Table 3. Pearson Correlation Matrix with p Values (N = 180).

Self-Management HbA1lc
Self-management
HbA1lc —0.13 (0.087)
Fear-of-hypoglycemia screener 0.49 (<0.01) 0.04 (>0.05)

Table 4. Multiple Linear Regression Predicting Diabetes Self-Management (N = 180).

Predictor Reference B SE 95% CI B t p VIF

Age — —0.05 0.02 —0.09to —0.01 —-016 —280  0.006 1.30

Weight — 0.03 0.02 —0.01 to 0.07 0.10 1.55 0.122 1.28
Counseling Yes 2.60 0.68 1.25t03.95 0.25 3.80 <0.001 1.35
Hypertension Yes —2.60 0.70 —398to—-1.22 027 370 <0.001 1.42
Cholesterol Yes 0.65 0.57 —0.47 to 1.77 0.06 1.14 0.256 1.33
Living alone Yes —2.80 1.08 —493to —0.67 —020 =259  0.010 1.21
Exercise Yes 0.78 0.73 —0.66 to 2.22 0.07 1.07 0.287 1.18

Type of diabetes Type 1 0.30 0.85 —1.37 t0 1.97 0.02 0.35 0.725 1.27
Treatment duration 5-10 yrs —0.45 0.49 —1.42t0 0.52 -005 —-092 0359 1.36
Duration of diabetes 5-10 yrs —0.65 0.43 —1.49t0 0.19 —-0.08 —151 0.133 1.40
Marital status Married 0.80 0.63 —0.44 to 2.04 0.08 1.27 0.206 1.25
Education Bachelor’s  0.85 0.47 0.02 to 1.68 0.11 2.05 0.042 1.31
Treatment type Combined  —0.52 0.58 —1.66 to 0.62 —0.05 -0.90 0.370 1.29
Fear"’i’iﬁﬁfé’cemm — +027  0.04 019t00.35  +044 690  <0.001 105

Model fit: R? = 0.501. Adjusted R? = 0.430. F (14,165) = 9.5, p < 0.001.

4. Discussion

The present study investigated diabetes self-management in adults with diabetes,
focusing on fear of hypoglycemia, HbAlc, and some selected demographic and clinical
factors. The overall results of the participants indicated moderate self-management abili-
ties, with physical activity being the least acceptable self-management subscale. The mean
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HbA1c level was higher than the recommended level, indicating suboptimal glycemic con-
trol in the study population. Hypoglycemia fears were positively correlated with diabetes
self-management and were the strongest correlation in the regression model. Previous dia-
betes counseling was also positively correlated with self-management, whereas older age,
hypertension, and living alone were negatively correlated with self-management. There
was a slight positive correlation with education. In contrast, diabetes self-management
and fear of hypoglycemia were not significantly correlated with HbAlc. Due to the cross-
sectional design of the study, the findings should be interpreted with caution, as they
represent only associations.

The moderately acceptable self-management score suggests that individuals engaged
in some diabetes-related self-care behaviors, but not at an optimal level. The multidimen-
sionality of diabetes self-management, encompassing adherence to medication, nutritional
management, self-monitoring of blood glucose, physical activity, and healthcare utilization,
was reflected in this finding [28,29]. Of these domains, physical activity had the lowest
score. This finding is clinically relevant, as exercise is an important part of the diabetes
regimen, but it is difficult to maintain in everyday life. Multiple sociocultural and environ-
mental barriers may contribute to the low physical activity score observed in the studied
population. Factors that may affect physical activity in Saudi Arabia include the influence
of a sedentary lifestyle, a hot climate, lack of convenient and culturally accepted space for
physical activity, family and work obligations, and fewer opportunities for regular struc-
tured activity [12,17]. Other barriers to diabetes self-management reported include time
constraints, lifestyle barriers, lack of education, psychological distress, and the inability to
include self-care behaviors in their daily routines [13,15].

Additionally, the fact that most of the participants in the present sample were female
may be relevant, since gender-related social expectations and responsibilities, as well as
preferences for privacy and women-only exercise settings, could affect participation in
physical activity. Furthermore, some insulin-treated patients may not be encouraged to
engage in exercise due to fear of hypoglycemic episodes during exercise, especially those
with type 1 diabetes or insulin therapy [22,27]. These sociocultural and environmental
barriers were not measured directly in the present study and should thus be considered as
contextual explanations for physical activity behavior and not as confirmed predictors.

Fear of hypoglycemia was positively correlated with diabetes self-management and
remained the strongest independently associated factor in the multivariable regression
model. This finding should be interpreted cautiously. Patients with greater concern about
hypoglycemia may engage more frequently in preventive self-care behaviors, such as blood
glucose monitoring, meal planning, medication adherence, and preparation for potential
hypoglycemic episodes. Consistent with this interpretation, Ahola et al. [33] reported
associations between fear of hypoglycemia and selected self-management behaviors among
adults with type 1 diabetes.

However, fear of hypoglycemia may also be associated with maladaptive behaviors,
including avoidance of physical activity, unnecessary carbohydrate consumption, inten-
tional maintenance of higher glucose levels, reduction or omission of insulin doses, and
reluctance to intensify treatment [22,27]. Because the present study analyzed only the total
FOH score, it was not possible to determine whether the observed positive association
reflected adaptive preventive behaviors, maladaptive avoidance, or greater awareness of
hypoglycemia risk. Therefore, clinicians may consider evaluating the specific behaviors
associated with patients’ fear rather than relying solely on the overall level of FOH.

The clinical profile of the sample should also be considered when interpreting this
association, as 70.0% of participants had type 1 diabetes and 58.9% received exclusive
insulin therapy. FOH may be particularly relevant in these groups because of their greater

https:/ /doi.org/10.3390/healthcare14142171


https://doi.org/10.3390/healthcare14142171

Healthcare 2026, 14, 2171

11 0f 15

exposure to hypoglycemia risk [19,23,33]. Although diabetes type and treatment type were
included as covariates in the regression model, the study was not sufficiently powered for
meaningful subgroup comparisons. Future studies with larger and more balanced samples
should examine whether the association between FOH and diabetes self-management
differs according to diabetes type, treatment regimen, and specific FOH dimensions.

Neither FOH nor diabetes self-management was significantly associated with HbAlc.
One possible explanation is that self-management was only moderately acceptable, with
physical activity representing the weakest domain. Thus, the reported self-care behaviors
may not have been sufficiently frequent, intensive, or consistent to produce measurable
differences in HbAlc. Glycemic control is also influenced by multiple clinical and biological
factors, including treatment regimen, insulin dose adjustment, diabetes duration, comor-
bidities, biological variability, and short-term glucose fluctuations [10,12,20]. In addition,
the timing of measurement may have contributed to the findings because self-management
was assessed through self-reported recent behaviors, whereas HbAlc reflected glycemic
control over the preceding months [20].

Prior diabetes counseling was positively associated with diabetes self-management,
corroborating findings that advocate for constructive and engaged counseling and formal
diabetes self-management education [9,34]. Nonetheless, very few participants had en-
gaged with counseling. This finding suggests limited access to formal education resources.
Counseling may help recognize individual barriers and strengthen adaptive self-care and
realistic goal-setting skills.

Diabetes self-management was negatively associated with aging, living alone, and
hypertension. In older adults, these may include functional, fatigue, sight and /or memory
or medication issues, multiple chronic conditions, and confidence with managing complex
treatment [11]. Living alone may indicate a lack of practical and emotional support for
medication, meals, glucose self-monitoring, and the management of hypoglycemia. This
finding agrees with the reported link between social support and diabetes education and
self-management [35]. The negative association with hypertension may be related to the
extensive treatment burden of managing multiple chronic conditions that include com-
plex medication and diet regimens, frequent clinic attendance, and increased fatigue [36].
Education was very weakly positively associated with diabetes self-management. This
is in agreement with studies that show that education and the understanding of health
and diabetes positively influence diabetes self-care [37]. However, this association is weak;
thus, formal education may not suffice alone. Emotional well-being, treatment burden,
social support, and access to care and practical skills and individualized education may be
additional factors that influence diabetes self-management.

Longitudinal studies will be useful in assessing the relationships over time of the
psychological variables, diabetes self-management, hypoglycemic events, and glycemic
outcomes. Future studies should include multiple measures and assess FOH-related
behaviors separately in addition to measuring total FOH scores. Other influences such as
nutrition, exercise, obesity, insulin resistance, metabolic control, and other comorbidities
associated with diabetes should be studied [38,39]. The present findings stress the need for
an integrated and individualized approach to the management of diabetes incorporating
behavioral, psychological, clinical, educational and social elements. The findings also stress
the importance of recognizing the limitations of the cross-sectional research and the absence
of inferential research on the diabetes management approach.

5. Conclusions

The study participants demonstrated a moderately acceptable level of diabetes self-
management among adults with diabetes, with physical activity identified as the weakest
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self-management domain. Fear of hypoglycemia was positively associated with diabetes
self-management and was the strongest associated factor in the regression model. Previous
diabetes counseling was also positively associated with self-management, whereas older
age, hypertension, and living alone were negatively associated with self-management.
Education showed a weak positive association.

In contrast, diabetes self-management and fear of hypoglycemia were not significantly
associated with HbAlc in this sample. These findings suggest that self-management should
be interpreted alongside psychological, educational, clinical, and social factors, rather
than through glycemic outcomes alone. Because of the cross-sectional design, the findings
should be understood as associations and not as evidence of causal relationships.

5.1. Limitations

Several limitations should be considered. First, the cross-sectional design limits causal
interpretation and does not allow determination of whether FOH leads to better self-
management or whether more engaged patients report greater awareness of hypoglycemia
risk. Second, participants were recruited using a consecutive non-probability sampling
approach from selected outpatient/tertiary-care clinics. This recruitment strategy may
have introduced selection bias, as patients attending these clinics may differ from patients
managed in primary-care, community, or non-specialized settings. Therefore, the findings
should not be generalized to the wider diabetes population without caution. Third, the
sample included both type 1 and type 2 diabetes, but participants with type 1 diabetes
represented the majority of the sample. Because FOH is usually more common and clinically
different among patients with type 1 diabetes and insulin-treated patients, combining
diabetes types may have influenced the observed associations. Although diabetes type
and treatment type were included as covariates in the regression model, the study was
not primarily powered to conduct robust subgroup analyses by diabetes type. Therefore,
the findings should be interpreted cautiously and should not be assumed to apply equally
to type 1 and type 2 diabetes populations. Fourth, FOH and self-management were
assessed using self-report instruments, which may be affected by recall bias and social
desirability bias. Fifth, the study did not distinguish between mild, moderate, and severe
hypoglycemic episodes, which may have different psychological and behavioral effects.
Sixth, glycemic control was evaluated using a single HbAlc measurement, which may not
capture short-term glycemic fluctuations or acute behavioral changes. Finally, continuous
glucose monitoring data were not available; therefore, glycemic variability, time in range,
and frequency of hypoglycemic episodes could not be examined. Although the FOH
screener contains items related to worry and avoidance, only the total FOH score was
analyzed. Therefore, the study could not determine whether higher FOH scores represented
adaptive preventive behaviors, maladaptive avoidance patterns, or greater awareness of
hypoglycemia risk.

5.2. Nursing Implications

There are subsequent implications of the findings for nursing practice. Based on the
present findings and prior literature, nurses may consider assessing FOH during indi-
vidualized diabetes education and follow-up, particularly among insulin-treated patients.
However, the cross-sectional nature of this study necessitates further longitudinal and inter-
ventional research before recommending FOH screening as a routine practice requirement.
Screening can assist nurses in differentiating adaptive concerns, which fosters vigilance,
and excessive fear, which can result in avoidance or lack of quality of life. Secondly, nurses
might focus on structured diabetes counseling and self-management education for the
older patients (who live alone and have comorbid hypertension). Extra emphasis should be
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placed on the physical activity area, as it emerged as the weakest aspect of self-management
in this research. The nurses are also in a good position to identify a deficiency of social
support and call in the family members or community resources in instances where patients
do not have day-to-day support. Lastly, DSMQ and its Arabic version can also be applica-
ble in nursing assessment, as they offer a convenient method of determining the areas of
self-management that should be reinforced and could be used to formulate individual care
plans pertinent to Arabic patients with diabetes.
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