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Abstract
Background Hypoglycemia, a prevalent acute complication among individuals with type 2 diabetes (T2D), manifests 
with varied symptoms. Those with diabetes who have previously encountered hypoglycemic episodes commonly 
develop a Fear of Hyperglycemia (FOH). Illness perception (IP) significantly affects self-care behaviors and health 
outcomes in individuals diagnosed with T2D.

Objective This study examined the correlation between IP and FOH among T2D patients and predictors of FOH.

Methods The present study employed a descriptive-analytical design. The target population for this investigation 
comprised patients diagnosed T2D who sought medical care at the clinic and endocrinology departments of a 
hospital affiliated with Alborz University of Medical Sciences. The data collection period spanned from August 2019 
to March 2021. A total of 300 individuals were included in the sample. Questionnaires were administered to measure 
both IP and FOH. Statistical analysis was conducted to examine the association between IP and FOH, as well as to 
identify the predictors of FOH.

Results The results of the study indicated a statistically significant relationship between FOH and the mean score 
of IP among patients with diabetes (p = 0.001, r = 0.393), suggesting a moderate positive correlation between these 
variables. Additionally, the duration of illness, IP, and level of education were identified as variables that predicted FOH 
(p < 0.05).

Conclusion The numerous factors that influence FOH in individuals diagnosed with T2D highlight the necessity for 
strategic planning and training initiatives aimed at enhancing IP and reducing FOH within this specific population. 
Healthcare providers should prioritize interventions that not only address patients’ concerns but also contribute to 
the improvement of their overall well-being. By implementing such interventions, healthcare providers can optimize 
diabetes management strategies and ultimately enhance patient outcomes.
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Background
Globally, the prevalence of diabetes is a significant pub-
lic health concern, affecting over half a billion individuals 
of all age groups, including men, women, and children. 
However, projections suggest that this number will more 
than double within the next three decades, reaching 
approximately 1.3 billion people, thereby impacting every 
country [1]. Furthermore, it is anticipated that the prev-
alence of diabetes will continue to rise, with estimates 
indicating a projected prevalence of 55% by the year 2035 
[2]. Type 2 Diabetes (T2D), characterized as a chronic 
condition, is associated with both acute and long-term 
complications [3]. Among these complications, hypogly-
cemia is a prevalent acute occurrence in individuals with 
T2D, manifesting with various symptoms [4] such as diz-
ziness, nausea, fatigue, sweating, shaking, pupil dilation, 
irritability, seizures, and coma. The prompt treatment 
of hypoglycemia is critical, as failure to do so can lead to 
severe consequences, including fatality [5]. Hypoglyce-
mia is considered a medical emergency and is defined as 
a drop in blood glucose levels below 70 mg/dL [6]. Often, 
hypoglycemia can be attributed to an excessive dosage of 
oral antidiabetic drugs or insulin injections [7, 8].

Individuals with diabetes who have previously expe-
rienced hypoglycemic episodes often develop a sense 
of apprehension and fear regarding the potential recur-
rence of such events [9, 10]. This fear of hypoglycemia 
(FOH) has been found to have detrimental effects on 
illness management, metabolic control, and the ability 
of patients to maintain their regular activities, including 
work and social engagements, thereby impacting their 
overall quality of life (QOL) [11]. Moreover, FOH can 
negatively affect patients’ emotional well-being, leading 
to feelings of guilt, frustration, dependence on others, a 
perceived loss of control, and increased stress levels [12].

To mitigate the risk of hypoglycemia, patients can 
enhance their self-management skills, which encompass 
adherence to dietary and nutritional recommendations, 
weight and stress management, regular exercise, self-
monitoring of glucose levels, and consistent medication 
adherence [13]. However, several factors can influence 
patients’ adherence to these self-care behaviors [14].

Empirical evidence strongly supports the idea that ill-
ness perception (IP) plays a critical role in influencing 
self-care behaviors and health outcomes in individu-
als with T2D [15]. Research studies have consistently 
demonstrated a significant association between diabe-
tes perception and self-care practices, as well as QOL in 
individuals with T2D [16]. For instance, Broadbent et al. 
found a notable relationship between IP and adherence 
to medication, diet, and exercise among individuals with 
T2D. Their study also revealed that perceived personal 
control was a strong predictor of self-care behaviors in 
T2D patients [17]. Similarly, IP among T2D patients has 

been associated with body mass index, fasting blood glu-
cose, total cholesterol, and blood pressure [18].

A previous review focusing on the correlation between 
IP and glycemic control, as measured by HbA1c levels, 
reported that more positive perceptions of control or 
cure were associated with better glycemic control [19]. 
Furthermore, a study conducted by Kugbey et al. found 
a significant positive correlation between IP and the level 
of psychological distress among individuals with T2D 
[15].

Indeed, research studies have identified various pre-
dictors of FOH among patients with T2D. Notably, FOH 
has been found to have a positive correlation with factors 
such as female gender, advanced age, and comorbid con-
ditions including anxiety, stress, depression, and reduced 
QOL [20]. Additionally, the duration of diabetes has been 
identified as a predictor of FOH, indicating that longer 
disease duration may contribute to heightened fear [21]. 
Furthermore, a history of hypoglycemia has been associ-
ated with increased FOH [22]. Given that FOH serves as 
an indicator of glycemic control and is one of the primary 
drivers of T2D, it is crucial to investigate the factors asso-
ciated with its development and persistence [23].

Examining the concept of IP in T2D, research has 
revealed a significant correlation between the percep-
tion of the disease and anxiety [24]. It appears that anxi-
ety activates the autonomic nervous system [25], which 
can mask the symptoms of hypoglycemia. Consequently, 
individuals with anxiety may experience more frequent 
occurrences of hypoglycemic symptoms [26]. The repeti-
tion of such episodes can lead to a negative experience, 
further contributing to the development of FOH in these 
individuals. The association between anxiety and FoH has 
been demonstrated in several previous studies [27–30].

Based on the existing research and understanding, it is 
reasonable to hypothesize that anxiety acts as a media-
tor between IP and FOH [31]. Additionally, it is plausible 
to hypothesize that there will be a significant correlation 
between IP and FOH among patients with T2D.

Objective
This study aimed to examine the correlation between IP 
and FOH among T2D patients as well as predictors of 
FOH.

Methods
Study design and participants
This is a descriptive- analytical study in endocrinology 
departments of a hospital affiliated with Alborz Univer-
sity of Medical Sciences between August 2019 and March 
2021.

The inclusion criteria were individuals diagnosed with 
T2D for a year or longer, were between the ages of 30 
and 65, were not pregnant women or individuals with a 
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specific illness that would interfere with the study, were 
willing to participate, had no history of mental or psy-
chological illness, and possessed minimum reading and 
writing skills. Participants who did not respond to more 
than 20% of the questions or were unwilling to continue 
were excluded from the study.

To estimate the sample size, the study referred to 
Momeni et al.‘s article [32]. According to that study, the 
mean FOH was reported as 16.8 with a standard devia-
tion of 16.33. The desired type I error level was set at 0.05 
(95% confidence level, α = 0.95-1). The error rate, denoted 
as d, was calculated as 0.113 multiplied by the standard 
deviation (d = 0.113*σ = 1.847). The sample size estimation 
was determined based on the following relationship

 
n =

z2
1−α

2
∗ σ2

d2 =
1.962 ∗ 16.332

1.8472 =
1024.008

3.413
= 300

Data collection
In this study, three questionnaires were used for data 
collection:

1. Demographic and clinical characteristics 
questionnaire: This questionnaire collected 
information on participants’ age, gender, level of 
education, marital status, occupation, type of drug 
used, duration of illness, complications of diabetes, 
and history of other diseases.

2. Brief Illness Perception Questionnaire (BIPQ): The 
BIPQ was used to assess various aspects related to 
T2D, including outcomes, duration, personal control, 
treatment control, nature, concerns, perception 
and recognition of the illness, emotional response, 
and perceived cause of the disease. The first eight 
questions were scored on a scale from 0 to 10, with 
reversed scoring for items 3, 4, and 7. The ninth 
question was an open-ended question asking the 
patient’s perspective on the three major causes of 
the disease. The total IP score was calculated by 
summing the scores of items 1 to 8, ranging from 
0 to 80. Lower scores indicated a more positive IP. 
The scoring ranges for high, moderate, and low IPs 
were 0–27, 28–55, and 56–80, respectively. The 
Cronbach’s alpha coefficient for this questionnaire 
was 0.8, indicating good internal consistency, and the 
test-retest reliability coefficient ranged from 0.42 to 
0.75 with a 6-week interval [33, 34].

3. Hypoglycemia Fear Survey (HFS) questionnaire: The 
HFS questionnaire was developed to assess FOH 
and related behaviors in diabetic patients [35]. The 
revised version used in this study, HFS-II, consists of 
33 items and two subscales: Behavior (HFS-B) and 
Worry (HFS-W). The HFS-W includes 18 items that 

assess concerns related to hypoglycemia experienced 
in the past six months and its negative impacts. The 
items were rated on a 5-point Likert scale ranging 
from 0 (never) to 4 (always), with total scores 
ranging from 0 to 72. Higher scores indicate greater 
FOH. The validity and reliability of the HFS-II have 
been confirmed in previous studies, including one 
conducted in Iran [36–38, 32].

Data analysis
The data were analyzed using statistical analysis and 
SPSS22 software. The normal distribution of the data was 
assessed using the Kolmogorov-Smirnov test. To inves-
tigate the relationship between FOH and IP and their 
related items, the Pearson correlation coefficient was uti-
lized. Linear regression models were employed to explore 
the predictive factors of FOH. Specifically, the linear 
regression model examined how age, gender, level of edu-
cation, diabetes treatment type, IP, and duration of illness 
predicted patients’ FOH. The significance level of the sta-
tistical tests was set at a p-value equal to or less than 0.05.

Ethical considerations
This study obtained ethical approval from the Ethics 
Committee of Alborz University of Medical Sciences 
with the reference number IR.ABZUMS.REC.1398.172. 
To ensure compliance with ethical standards, the 
researcher obtained permission from the respective 
hospital and clinic authorities prior to commencing the 
study. Eligible patients were identified and provided with 
assurances regarding the confidentiality of their informa-
tion. Detailed explanations were given to the participants 
on how to complete the questionnaires. Informed con-
sent was obtained from each participant before collect-
ing the necessary information. All ethical guidelines and 
protocols were followed throughout the study to protect 
the rights and well-being of the participants.

Results
The statistical analysis included a total of 300 patients. 
Among the participants, the majority were female, 
accounting for approximately 54% of the sample. The 
majority of participants were also married, comprising 
around 90% of the total. Approximately 18.6% of patients 
reported having an academic education level or higher.

The mean age of the participants was 55.41 years with 
a standard deviation of 8.49 years. The duration of illness, 
measured in years, had a mean value of 9.57 years with a 
standard deviation of 5 years. Other clinical and demo-
graphic characteristics are presented in Table 1.

The mean score of IP among the participants was 
47.93 ± 6.69, indicating a moderate level of IP. The fre-
quency distribution of IP scores revealed that 89.7% of 
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the participants (n = 269) had moderate IP, while 10.3% 
(n = 31) had low IP.

A significant relationship was found between FOH 
and the mean IP score among patients with diabetes 
(p = 0.001, r = 0.393). Furthermore, the mean score of 
FOH among the participants was 22.02 ± 9.83, as pre-
sented in Table 2.

The results showed a significant relationship between 
FOH and various subscales of IP, including the impact of 
IP on life, perception of treatment impact, IP symptoms 
experienced in life, perception of concern about illness, 
and IP impact on emotions (p < 0.001).

The linear regression analysis revealed that the dura-
tion of illness, IP, and level of education were significant 
predictors (p < 0.05) of FOH. Specifically, an increase in 
the duration of the disease was associated with higher 
levels of FOH. Patients with a bachelor’s degree exhibited 
less fear compared to those with a diploma or lower edu-
cational attainment, and patients with higher education 
demonstrated lower levels of fear compared to those with 
a diploma or lower education (p < 0.05). However, there 
were no statistically significant differences in fear levels 
between illiterate patients and those with a diploma or 
lower education (p > 0.05). [Table 3].

Discussion
This study examined the correlation between IP and 
FOH among T2D patients and predictors of FOH. In this 
study, participants’ IP was moderate. Our finding is simi-
lar with sina sabet et al. [2021] [14], but its different with 
nget et al. 2022. This difference in IP score can be due to 
differences in demographic factors, education, research 
location and other individual components [39].

The findings of this study suggest that the participants 
had lower levels of FOH. This finding is consistent with 
the results reported by Sakane et al. in 2019 and Hapunda 
and Pouwer in 2020, where the prevalence of FOH among 
participants was 27.7% and 19%, respectively [40, 41]. 
However, our study reported a slightly lower prevalence 
of FOH compared to these previous studies.

On the other hand, the prevalence of FOH reported 
in Majaliwa et al. in 2008 and Ahola et al. in 2016 was 
higher, with FOH levels of 55% and 52% among patients 
with diabetes, respectively [42, 43]. These differences in 
FOH prevalence may be attributed to variations in par-
ticipant background characteristics and sample sizes 
across the studies. Factors such as cultural differences, 
healthcare systems, and individual experiences with dia-
betes management can also contribute to the discrepan-
cies in FOH levels observed between studies.

Table 1 Frequency distribution of demographic, social and 
illness characteristics of participants
Variables Descriptive Statistics
Gender n (%)
Male 138 (46)
Female 162 (54)
Age Mean (SD) 55/41[8/49]
Marital status
Single 30 (10)
Married 270 (90)
Divorced 0(0)
Occupation
Self-employment Housewife 110 (36.7)
Full time job 70 (23.3)
Unemployed 62 (20.7)
Retired 9 (3)

70 (23.3)
Level of education
Illiterate 56 (18.7)
Diploma- under diploma 188 (62.7)
Bachelor of Science 49 (16.3)
Master of Science-higher 7(2.3)
Diabetes treatment type
Insulin 30 (10)
Antidiabetic oral medication 270 (90)
Complications of diabetes
No 14 (4.6)
Nephropathy 2 (0/66)
Retinopathy 24 (8)
Cardiovascular 9 (3)
Neuropathy 55 (18.3)
More than 3 diseases 196 (65.3)
History of other disease
Yes 289 (96.3)
No 11 (3.7)
Duration of illness 9/57 (5)

Table 2 Relationship between FOH and IP
Relationship 
of FOH

Impact of 
IP on life

IP 
duration

IP control Perception 
of treatment 
impact

IP symp-
toms experi-
ence in life

Perception 
of concern 
about 
illness

Rate of illness 
recognition

IP impact on 
emotions

Total score 
of IP

P-value 0/001 0/823 0/085 0/001 0/001 0/001 0/866 0/001 0.001
R 0/284 0/013 0/104 -0/217 0/273 0/253 -0/009 0/323 0.393
Mean ± SD 8.25 ± 1.81 8.79 ± 1.77 2.53 ± 2.09 2.28 ± 1.85 7.82 ± 1.86 8.08 ± 1.81 1.95 ± 1.69 8.2 ± 1.72 47.93 ± 6.69
* Pearson test
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FOH and IP
The results of this study revealed a significant, positive, 
and direct relationship between IP and FOH in patients 
with T2D. Additionally, there was a significant positive 
correlation between FOH and several aspects of IP. These 
included the impact of IP on life, perception of treatment 
impact, IP symptoms experienced in life, perception of 
concern about illness, and IP impact on emotions.

No studies specifically investigating the correlation 
between IP and FOH in patients with T2D were found. 
However, there have been studies examining the relation-
ship between IP and other variables. For instance, Sharry 
et al. (2012) conducted a study that explored the asso-
ciation between IP, glycemic control, and diabetes. Their 
findings indicated that perceiving greater serious effects 
of diabetes, attributing more symptoms to diabetes, being 
more concerned about diabetes, and having a greater 
emotional reaction to diabetes were significantly linked 
to poorer glycemic control. These results are consistent 
with our own findings, which demonstrated a positive 
association between these variables and FOH (indicated 
by higher HbA1c levels) [44]. This suggests that patients 
who perceive their disease as more threatening are more 
likely to experience FOH, which can lead to non-adher-
ence to treatment and diet, ultimately resulting in ele-
vated HbA1c levels.

Furthermore, other studies have identified a significant 
negative relationship between patients’ dietary practices, 
diabetes self-care practices, exercise, and IP [14]. Addi-
tionally, there is a positive relationship between IP and 
the level of psychological distress among T2D patients 
[15].

Predictors FOH
The results of this study demonstrated that IP was a sig-
nificant predictor of FOH in the population under inves-
tigation. Additionally, the duration of diabetes, education 
level, and insulin treatment were identified as predictors 
of FOH.

It is worth noting that several previous studies have 
also identified factors that contribute to the development 
of FOH. These factors include age, frequency of hypogly-
cemia, gender, and HbA1c levels [45–47]. However, in 
the present study, these specific variables did not predict 
the risk of FOH [45, 48, 49]. This discrepancy could be 
attributed to variations in study populations, methodolo-
gies, and other contextual factors.

Strength and limitation of study
A strength of the present study was the relatively large 
sample size, which enhances the generalizability of the 
data. However, this study had several limitations, includ-
ing its cross-sectional design, recruitment of participants 
from a single endocrinology and diabetes outpatient 
clinic, and the use of a self-administered questionnaire, 
which may be subject to response bias.

Conclusion
In this study, diabetic patients had low levels of FOH. 
Correlated factor of FOH included IP. Therefore, provid-
ing infrastructure programs such as continuous educa-
tion and appropriate care programs for diabetic patients 
to improve their IP can effectively improve their FOH.
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