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ABSTRACT

Background: The Middle East and North Africa face high diabetes rates, contributing significantly to global
diabetes burdens. Addressing diabetes management, including awareness, early diagnosis, and complication
prevention, is a critical health priority due to its expanding burden. The psychosocial aspect of diabetes,
particularly fear of hypoglycemia (FOH), affects patient outcomes by discouraging physical activity, reducing
quality of life, and impacting treatment adherence and glycemic control. Evidence on FOH and its effects on
diabetes management in the Middle East is limited, prompting a systematic literature review to synthesize
available data.

Methods: A systematic search on PubMed, Web of Science (WOS), Scopus, and Cochrane Library was
conducted from inception till May 5, 2024. Relevant studies were obtained and evaluated for inclusion, and their
data were extracted. Our primary outcome was fear of hypoglycemia (FOH) as measured by the hypoglycemia
fear survey (HFS). The R language was used to pool the means of HFS scores, and the narrative approach was
used to synthesize evidence for other outcomes.

Results: Fourteen studies, comprising 4,869 participants, were included in the analysis. The overall pooled
mean HFS among diabetic patients in the Middle East was 24.13 (95% CI: 13.92 to 34.34), indicating a
moderate level of FOH. Younger age, longer duration of diabetes, treatment modality, and history of
hypoglycemia were found to influence FOH levels. Patients with higher FOH levels reported lower treatment
satisfaction, impaired emotional well-being, social interactions, and overall life satisfaction.

Conclusion: Diabetes patients in the Middle East have moderate levels of FOH. However, FOH negatively
affected patients' quality of life in multiple aspects and treatment outcomes. Future well-designed research is
warranted.
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1. INTRODUCTION

Diabetes mellitus is a common endocrine disorder characterized by high blood glucose levels, either due to
inadequate (type 1 diabetes mellitus, TIDM) or ineffective insulin hormone levels (type 2 diabetes mellitus,
T2DM). Diabetes mellitus has different forms, but TLDM and T2DM are the most common subtypes [1].

The global burden of diabetes is dramatically increasing. In the year 2021, patients living with diabetes globally
were estimated to be 529 million across all ages, with the regions of the Middle East and North Africa having
the highest age-standardized rates [2], [3]. Deaths due to diabetes account for 5.9% of total deaths in the United
States of America for the year 2019 [4]. With a prevalence rate of 14.6%, about 46 million people are living
with diabetes in the Middle East region [5].Due to the alarming expanding burden of diabetes, its proper
management is among the highest health priorities. This includes increasing the public awareness of diabetes
risk factors, early diagnosis, and preventing diabetic complications [6].

Because of the chronic nature of diabetes, patient education and psychosocial aspects are significant factors for
many diabetes outcomes [7], [8]. Fear of hypoglycemia is a common psychosocial consequence among people
with diabetes that may negatively affect diabetes management outcomes [9], [10]. Fear of hypoglycemia (FOH)
was reported to discourage patients from engaging in physical activity, decreased quality of life, reduced
treatment adherence, and poor glycemic control [11], [12], [13].

The current literature lacks evidence on the fear of hypoglycemia and its impact on diabetes management among
people with diabetes in the Middle East region. We aim to synthesize data from the available literature by
conducting a systematic literature review.
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2. METHODOLOGY

2.1 Literature search

We conducted a systematic review by adhering to the guidelines of the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) Statement 2020 [14]. PubMed, Web of Science (WOS), Scopus, and
Cochrane Library were systematically queried using a search strategy that included the following keywords and
their Mesh terms ("diabetes mellitus," "fear of hypoglycemia," and "prevalence™). The database search was
conducted on May 5, 2024.

2.2 Screening and eligibility criteria

Retrieved articles were uploaded to Rayyan.ai, where duplicates were detected and deleted. Two review authors
independently screened the remaining articles through title and abstract; the first author resolved conflicts. Full
text of included articles from the first screening phase were obtained and carefully evaluated for inclusion
criteria.

We utilized the following criteria to evaluate the relevance of articles to our review: primary research articles,
investigating diabetic patients from the Middle East region, assessing for fear of hypoglycemia and its impact on
diabetes management outcome or patients' quality of life, and in English. No restrictions were made regarding
the age of patients or type of diabetes.

Studies were excluded if they were secondary research articles (systematic reviews, meta-analyses, editorials),
not in English, included populations from countries outside the Middle East, or did not report fear of
hypoglycemia.

2.3 Data extraction

Using a preformatted Excel sheet, we extracted the following data items from the included studies: first author's
name, year of publication, study design, country, sample size, diabetes disease type, age, sex, the tool used to
measure fear of hypoglycemia, the tool used to measure quality of life, and the main findings of the studies. We
double-checked the extracted data to ensure accuracy.

2.4 Data synthesis

The means of HFS scores reported by the included studies were pooled using the R language (version 4.4.0) to
provide an estimate of HFS mean scores across populations [15]. Random-effects models were utilized due to
the anticipated heterogeneity among studies. Subgroup analysis was conducted to explore potential differences
in hypoglycemia fear across different types of diabetes.

A narrative synthesis approach was employed for associations with FOH, impact on quality of life, and diabetes
treatment outcome. This involved qualitatively summarizing the findings from individual studies and identifying
patterns, discrepancies, and critical themes across the included studies.

2.5 Quality assessment

The Newcastle-Ottawa Scale (NOS) was used to assess the quality of the included studies. The NOS evaluates
studies across three key domains: selection, comparability, and outcome assessment. Within each domain,
specific criteria are considered to gauge the risk of bias and the overall quality of the study. Two review authors
independently evaluated the studies' quality using the NOS tool, with any conflicts resolved by a third reviewer
[16].

3. RESULTS

3.1 Literature search and screening

Four databases were searched and retrieved a total of 3,711 articles. After removing 850 duplicates, 2,861
articles entered the title and abstract screening phase. Full-text screening was done for 178 articles to end up
with 14 studies fulfilling the inclusion criteria. The PRISMA flow diagram outlines the screening and selection
process (Figure 1).

3.2 Studies characteristics

Fourteen studies were included in the analysis, comprising 4,869 participants. Among these participants, 1,931
were males. The mean age across the studies ranged from 9.2 to 57 years, indicating a wide age distribution
within the sampled populations.

Seven of the fourteen studies included in the analysis were cross-sectional studies conducted in Iran. In addition,
five studies were conducted in Saudi Arabia, consisting of four cross-sectional studies and one observational
prospective study. Furthermore, two cross-sectional studies were conducted in Lebanon and Jordan, respectively
[17-30](table 1) .
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3.3 Quality assessment
Out of 14 included studies, 13 were found to be of good quality, and only one had a fair methodological quality.
Details on quality assessment are presented in (Table 2).

3.4 measurements of Fear of hypoglycemia

The hypoglycemia fear survey (HFS) was used in 13 studies, and one study utilized the Hypoglycemia
Awareness Behavior Scale (HABS) as a measure of fear of hypoglycemia among participants [31-32].

The Hypoglycemia Fear Survey (HFS) is a commonly used self-report questionnaire designed to assess the fear
and worry associated with hypoglycemia among individuals with diabetes. Developed by Cox et al. in 1987, the
HFS has been validated and utilized in various research and clinical settings to measure the impact of
hypoglycemia on psychological well-being and diabetes management [31].

The HFS consists of two primary subscales: the worry subscale and the behavior subscale. The worry subscale
evaluates the frequency and intensity of worries related to experiencing hypoglycemia. It assesses concerns
about the potential consequences of low blood sugar levels, such as loss of consciousness, seizures, or impaired
cognitive function. The behavior subscale measures the frequency of specific behaviors adopted to avoid or
cope with hypoglycemia. It includes checking blood glucose levels, adjusting insulin doses, or consuming extra
food to prevent low blood sugar episodes.

Respondents rate each item on a Likert scale, indicating the degree to which they agree or disagree with
statements reflecting hypoglycemia-related worries and behaviors. Higher scores on the HFS indicate greater
fear and worry about hypoglycemia and more frequent engagement in hypoglycemia-related behaviors.

The HFS has demonstrated reliability and validity in assessing fear of hypoglycemia across different age groups
and diabetes populations. It provides valuable insights into the psychological impact of hypoglycemia and
informs interventions aimed at addressing fear-related barriers to optimal diabetes management [33-35].

3.5 Hypoglycemia fear measurements

The overall pooled mean HFS among diabetic patients in the Middle East was 24.13 (95% CI. 13.92 to 34.34),
indicating a moderate level of FOH. However, substantial heterogeneity (12 = 100%) was observed across
studies, suggesting variability in HFS estimates. Subgroup analyses revealed differences in mean HFS among
different types of diabetes, with TLDM patients exhibiting a mean HFS score of 18.44 (95% ClI: -9.55 to 46.43),
T2DM patients 19.61 (95% Cl: 14.73 to 24.49), and mixed types 40.5 (95% CI: 7.33 to 73.67). Wide confidence
intervals indicate uncertainty in the estimates. The test for subgroup difference yielded a non-significant p-value
of 0.47, indicating no significant difference in mean HFS between diabetic subgroups in the Middle Eastern
population. (Figures 2 and figure 3)

3.5.1 Age and fear of hypoglycemia

Four studies reported significant associations between age and FOH. [17]found that the older age group (16-18
years) had significantly higher scores on the Hypoglycemia Fear Survey (HFS), suggesting that adolescents in
this age range may experience greater fear of hypoglycemia. [25]reported that younger patients had higher FOH
scores compared to the elderly, implying that younger individuals may be more prone to fear hypoglycemia than
older ones. [26]observed that patients aged 31-35 years were more likely to have a fear of hypoglycemia
compared to other age groups, indicating that fear of hypoglycemia may peak in this specific age range.
[27]found that younger age was associated with increased FOH, further supporting the notion that younger
individuals tend to experience greater fear of hypoglycemia.

Overall, we found that younger age groups generally experienced higher levels of fear of hypoglycemia
compared to older age groups. However, the specific age range with the highest fear levels may vary across
studies.

3.5.2 Duration of diabetes and fear of hypoglycemia

Three studies reported significant associations between the duration of diabetes and FOH. [17] found that
individuals with a longer duration of diabetes (>7 years) exhibited significantly higher scores on all subscales of
FOH.[25]also observed a similar trend, indicating that as the duration of diabetes increases, the behavioral and
overall scores of FOH increase.[26] noted that the duration of diabetes, ranging from 6 to 10 years, was linked
to increased scores of fear of hypoglycemia.Overall, these findings suggest a consistent relationship between the
duration of diabetes and the FOH, with longer durations generally correlating with higher levels of FOH.

3.5.3 Treatment method and fear of hypoglycemia

Six studies reported significant associations between the treatment modality of diabetes and FOH. [18]found
that frequent flash glucose monitoring (FGM) scanning was significantly associated with improved fear of
hypoglycemia (FOH). [19]observed that initiating second-line therapy was linked to a significant increase in
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scores on the HFS. This indicates that changes or additions to treatment regimens may contribute to a
heightened fear of hypoglycemia.

[20]reported that the prescription of oral hypoglycemic medications was associated with lower fear of
hypoglycemia. [22]noted higher worry survey scores (HFS-I1) among patients treated with injectable medication
only compared to those treated with oral antidiabetic drugs (OADs). [25]observed the existence of fear of
hypoglycemia among patients taking hypoglycemic agents. [27]found that fear of hypoglycemia scores were
highest among individuals using a combination of diet and insulin compared to those using diet alone.

Overall, these studies highlight the complex relationship between treatment methods for diabetes and fear of
hypoglycemia, with different treatments potentially influencing fear levels in varying ways. This indicates that
regardless of the specific treatment method, fear of hypoglycemia remains a concern for individuals with
diabetes.

3.5.4 History of hypoglycemia and FOH

Three studies reported significant associations between experiencing hypoglycemia and FOH. [24]found that
individuals who experienced more severe hypoglycemia had higher scores on the Hypoglycemia Fear Survey
(HFS) compared to those who experienced milder hypoglycemia. [26]observed that individuals who reported
hospital admissions for hypoglycemic episodes in the previous six months were more likely to have a fear of
hypoglycemia compared to those who did not report such admissions. [27]identified a positive history of
hypoglycemia as the strongest predictor of fear of hypoglycemia among diabetic pregnant women. They found
that individuals with a history of hypoglycemia had significantly higher scores on the fear of hypoglycemia
scale compared to those without such a history.

Overall, these studies consistently suggest that a history of hypoglycemia, especially severe episodes requiring
hospitalization, is strongly associated with increased fear of hypoglycemia. This indicates that past experiences
of hypoglycemia play a significant role in shaping individuals' perceptions and fears regarding future episodes
of low blood sugar.

3.5.5 Treatment outcome and FOH

In the study by [20], they observed an association between FOH and increased levels of HbAlc. Similarly, [25]
also found that patients with higher levels of HbAlc and fasting blood glucose tended to score higher on
measures of fear of hypoglycemia.

Overall, these studies indicate a relationship between treatment outcomes and fear of hypoglycemia. Individuals
with higher HbAlc levels and poorer blood sugar control may experience a greater fear of hypoglycemia,
highlighting the importance of addressing both treatment adherence and fear management in diabetes care.

3.5.6 Impact of FOH on quality of life

FOH has been consistently linked to various negative impacts on the quality of life (QoL) of individuals with
diabetes. According to [23], there is a negative correlation between FOH and treatment satisfaction. This
suggests that individuals who fear hypoglycemia may be less satisfied with their diabetes management
strategies, potentially leading to decreased adherence to treatment plans[24] highlighted that fear of
hypoglycemia could lead to counterproductive behaviors and impair health-related quality of life. These
behaviors may include avoidance of activities that could potentially lower blood sugar levels, leading to reduced
engagement in daily life activities and overall well-being. [25]suggest that fear of hypoglycemia directly
negatively affects quality of life and that individuals experiencing fear of hypoglycemia may struggle with
emotional well-being, social interactions, and overall life satisfaction.

Moreover, [28] indicate that fear of hypoglycemia can be a predictor of abnormal depression among pregnant
women with diabetes. This highlights the psychological toll that fear of hypoglycemia can have on vulnerable
populations, potentially exacerbating existing mental health conditions. [29]establish a direct and significant
relationship between fear of hypoglycemia and poor sleep quality among type 2 diabetic patients. This suggests
that the fear of experiencing low blood sugar levels during sleep can disrupt sleep patterns and contribute to
sleep disturbances, further impacting overall well-being and functioning.

Overall, these studies collectively emphasize the multifaceted negative impact of fear of hypoglycemia on the
quality of life of individuals with diabetes, highlighting the importance of addressing and managing this fear in
diabetes care and management strategies.

4. DISCUSSION

In our study, we provide a mean estimate of fear of hypoglycemia among diabetes patients by synthesizing
evidence from 14 studies conducted on Middle Eastern populations. We also explored the possible associations
of FOH across various domains and its impact on the quality of patients' lives.

Our analysis revealed a moderate level of FOH among diabetic patients in the Middle East, as indicated by a
pooled mean HFS score of 24.13. However, substantial heterogeneity across studies suggests variability in FOH
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estimates, emphasizing the need for sizeable future research studies accommodating variations across population
characteristics. A HFS score of 28 or more indicates fear of hypoglycemia. However, an accurate prevalence
rate was not estimable because the included studies lacked prevalence data. [26]was the only study that reported
FOH prevalence by 83.4% of the total population.

Young age and long duration of diabetes as demographic factors were associated with FOH. This association
may appear contradictory; however, this can be explained by the complex interplay of psychological,
physiological, and behavioral characteristics, and heterogeneity across populations of the included studies.
Future studies may benefit from examining longitudinal trajectories of FOH to elucidate how fear evolves and
how it intersects with various developmental, clinical, and psychosocial factors.

The complex relationship between treatment modalities and fear of hypoglycemia (FOH) underscores the need
for individualized approaches that consider both clinical efficacy and psychological well-being. Our findings
reveal that specific treatments, such as flash glucose monitoring (FGM) and oral hypoglycemic medications,
were associated with reduced FOH, suggesting that these interventions may offer benefits beyond glycemic
control by alleviating fear-related distress.

On the other hand, the initiation of second-line therapy and the use of injectable medications were linked to
heightened fear levels. This highlights the importance of monitoring and addressing psychological factors
alongside treatment adjustments to mitigate potential negative impacts on FOH. The bidirectional relationship
between fear and glycemic control further emphasizes the need for integrated interventions targeting clinical
outcomes and psychological well-being.

Individuals with poorer treatment outcomes, as indicated by higher HbAlc levels, were more likely to
experience greater FOH. This suggests that fear-related distress may hinder adherence to treatment plans,
leading to glycemic variability and an increased risk of hypoglycemic events. Therefore, interventions to
improve treatment adherence and glycemic control should also address fear-related barriers to optimize diabetes
management and overall well-being.

FOH emerged as a significant predictor of diminished QoL among individuals with diabetes. Our findings align
with previous research demonstrating negative correlations between FOH and treatment satisfaction, impaired
health-related QoL, emotional distress, depression, and sleep disturbances [36-37].Several limitations should be
considered when interpreting our findings. The heterogeneity across studies may limit the generalizability of our
results, necessitating well-designed future research. Additionally, the reliance on self-report measures may
introduce bias, highlighting the need for objective assessments of FOH and QoL. Future research should address
these limitations by employing standardized methodologies and incorporating diverse patient populations to
enhance the robustness and generalizability of findings.

Our study underscores the importance of integrating FOH assessment, patients' demographics, and management
strategies into routine diabetes care in the Middle East. Healthcare providers should prioritize patient-centered
approaches that acknowledge the diverse impacts of FOH on people with diabetes and tailor interventions
accordingly. Future research should focus on longitudinal studies to elucidate the dynamic interplay between
FOH, glycemic control, and QoL over time, informing the development of targeted interventions to improve
overall diabetes outcomes and well-being.

CONCLUSION

In conclusion, our study found that Middle Eastern diabetic patients have moderate levels of fear of
hypoglycemia with an overall pooled mean HFS score of 24.13.Younger age, longer duration of diabetes,
treatment modality, and history of hypoglycemia were found to influence FOH levels. Patients with higher FOH
levels reported lower treatment satisfaction, impaired emotional well-being, social interactions, and overall life
satisfaction. These findings highlight the importance of addressing and managing FOH as an integral component
of diabetes care and management strategies in the Middle East. Future well-designed research is warranted to
validate our conclusions.
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Figure legends

Figure 1:The PRISMA flow diagram outlines the screening and selection process
Figure 2:Differences in mean HFS among different types of diabetes

Figure 3:Summary of study selection design.
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Table 1: Characteristics of included studies

Study Countr | Study Disea | Participa | Age Sex FOH | Psychosocial and
ID y design se nts, n measu | QoL measure
type Mal | Fema | '°
e le
Al Saudi | cross- TiD | 187 1527 +(92 |95 HFS- | SCARED
Hayek | Arabia | sectional M 1.61 C
2015 study
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Salawat | Saudi Cross- TiD | 603 NA 264 | 339 HFS WHO, PAID-5
i 2021 Arabia | sectional M,
study T1D
M
Yekefall | Iran Cross- T2D | 380 56.89 + | 136 | 244 HFS SWB
ah 2023 sectional M 11.42
study
Al Saudi Cross- TiD | 47 13-16: 20 | 27 HFS- | PedsQL 3.0 DM
Hayek | Arabia | sectional M 18, 17- C
2017 study 19: 29
Alosai Saudi Cross- T2D | 363 56.9 +| 163 | 200 HAB | NA
mi 2022 | Arabia | sectional M 13.8 S
study
Amiri Iran Cross- T1D 61 92+£20 |35 26 HFS- | NA
2014 sectional M C
study
Al Saudi observatio | T2D | 519 52.4+11 284 | 235 HFS- | SF-36v2
Rubeaa | Arabia | nal, M 1
n 2023 longitudin
al,
prospectiv
e
Salimi Iran Cross- TiD | 350 31+454 |0 350 HFS- | GSEQ, HADS
2024 sectional M, |
study T1D
M
Salimi Iran Cross- TiD | 250 31.02 =0 250 HFS- | GSEQ, HADS
2022 sectional M, 472 |
study T1D
M,
GDM
Momen | Iran Cross- T2D 357 54.09 £ | 155 | 202 HFS- | NA
i 2022 sectional M 115 |
study
Hakimi | Iran Cross- T2D | 390 53.49+11 | 166 | 224 HFS- | EQ-5D-3L
2024 sectional M 49 |
study
Atallah | Leban | cross- T2D | 694 57.0 +| 388 | 356 HFS- | ADDQoL
2020 on, sectional M 11.0 1
Jordan | study
Omar Jordan | cross- T1D | 268 49.81+14 | 127 | 141 HFS HRQoL
2016 sectional M, .09
study T1D
M
Yekefall | Iran Cross- T2D | 400 55.75 | 101 | 299 HFS- | PSQI
ah 2020 sectional M 10.31 W
study

Abbreviations:

HFS-C; Hypoglycemia Fear Survey — child version.

SCARED; Screen for Child Anxiety-Related Emotional Disorders.
PedsQL 3.0 DM;QoL in children and adolescents affected by diabetes.
SF-36v2; Short Form Health Survey version 2 Questionnaire.

HABS; Hypoglycemic Attitudes and Behavior Scale.

ADDQoL; Audit of Diabetes-Dependent Quality of Life.

EQ-5D-3L; The European Quality of Life scale.

WHO, PAID-5; The World Health Organization (WHQ)-5 measure of mental wellbeing.
SWB; Spiritual Well-beingQuestionnaire.

FH-15; 15-item Fear of Hypoglycaemia scale.

GSEQ; The General Self-Efficacy Questionnaire.

HADS; The Hospital Anxiety and Depression Scale.
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PSQI; The Pittsburgh Sleep Quality Index.
HRQoL; Health-Related Quality of Life questionnaire.

NA; not available.

Table 2: Results of quality assessment by Newcastle-Ottawa Scale for the included studies

Cross- | Clearl | Selection Comparability Outcome Tota | Overall
section |y Representati | Samp | Non- Ascertainme | Confounding Assessmen | Statistica | | quality
al stated | veness of | le respondent | nt of the | factors are |t of | I test scor
studies | aim the sample | size S exposure controlled outcome e
(risk factor)

AI ** * ** * *%* * * ** 12 Good
Hayek
2015
Salawat | * fal *x * *x * * * 1 Good
i 2021
Yekefal *%x * ** * *%* *%* * ** 13 Good
lah
2023
AI ** * ** * ** * * ** 13 Good
Hayek
2017
Alosai | ** fala * * * * * fal 11 Good
mi
2022
Amlrl * *%x ** * *%* * * * 11 Good
2014
Sallml *%x * ** *%* ** *%* * ** 14 Good
2024
Sallml *%x *%x ** *%* ** * * *%* 14 Good
2022
Momen *%x * ** *%* ** * * * 12 Good
i 2022
Haklml *%x *%x * *%* ** *%* * *%* 14 Good
2024
Atallah | ** * ** * fala * * fala 12 Good
2020
Omar * ** ** ** ** * * ** 13 Good
2016
Yekefal ** ** * ** ** ** * ** 14 Good
lah
2020
Cohort | Selection Comparabilit | Outcome Tota | Overall
studies y | quality

Repre | Selection of | Ascer | Demonstra | Comparabilit Was Adequac | scor

sentati | the non- | tainm | tion that | y of cohorts follow-up |y of | e

veness | exposed ent of | outcome of | on the basis | Assessment  of | long follow-

of the | cohort expos | interest of the design | the outcome enough for | up of

expos ure was  not | or analysis outcomes | cohorts

ed present at to occur?

cohort start of

study
Al * * * * * - * 6 Fair
Rubeaa -
n 2023
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